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1.0 INTRODUCTION 

The Remedial Investigation (RI) Supplemental Data Package for Operable Unit (OU) 9 at Portsmouth 

Naval Shipyard (PNS) in Kittery, Maine, was prepared by Tetra Tech NUS, Inc. (Tetra Tech) for the 

United States Department of Navy, Naval Facilities Engineering Command (NAVFAC) Mid-Atlantic, under 

the Comprehensive Long-Term Environmental Action Navy (CLEAN) Program, Contract Number 

N62467-04-D-0055, Contract Task Order (CTO) 533.  

 

Sampling was conducted in 2010 to collect additional data to support the OU9 RI under the 

Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA).  Results of the 

2010 sampling are presented in this supplemental data package for the RI.  The sampling was conducted 

in accordance with the July 2010 Field Task Memorandum (FTM) to the Sampling and Analysis Plan 

(SAP) for the OU9 RI submitted by Tetra Tech in July 2009.   

 

OU9 is located in the northwestern portion of PNS, as presented on Figure 1, and consists of Site 34 – 

Former Oil Gasification Plant (Building 62).  Figure 2 presents the OU9 layout.  The OU9 RI is being 

conducted to evaluate residual contaminant concentrations in soil at the site after the 2007 Site 34 

Removal Action to remove ash mixed with soil.  The ash, generated as part of past site operations 

(i.e., coal ash buried after being burned for oil gasification) was deposited on the ground around the 

Former Oil Gasification Plant.  The OU9 RI soil sampling results will be used to calculate site risks to 

human health in the OU9 RI Report.  Sampling to support the OU9 RI was conducted in 2009 (Tetra 

Tech, January 2010).  Based the 2009 results, the Navy determined that additional sampling was 

necessary to further refine the nature and extent of contamination at OU9.  The July 2010 FTM provided 

the sampling and analytical requirements for the additional sampling to support the OU9 RI.  

 

The additional OU9 RI field activities were conducted in September 2010 and consisted of collecting 

surface and subsurface soil samples from 10 soil borings.  Soil locations sampled during the September 

2010 field sampling event are included on Figure 3.   

 

The remainder of this data package provides a summary of 2010 OU9 RI sampling activities, results, and 

the associated data quality review (DQR).  Section 2.0 provides a summary of the sampling investigation 

activities, including deviations from the FTM.  Section 3.0 provides a summary of the analytical results, 

and Section 4.0 provides a summary of the DQR.  Figures 1 through 3 show the OU9 location, layout, 

and RI sampling locations (2009 and 2010). 
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Support documentation provided in appendices is as follows: 

 

• Appendix A contains field documentation including soil boring logs, field notes, and equipment 

calibration logs.   

 

• Appendix B contains chain-of-custody forms for soil samples.   

 

• Appendix C contains database printouts, data validation letters, and an electronic version of the 

database on CD.   

 

• Appendix D contains the DQR. 

 

• Appendix E contains the FTM. 

 



2.0  SAMPLING INVESTIGATION 

This section provides a summary of the 2010 OU9 RI field activities conducted in September 2010, in 

accordance with the OU9 RI SAP (Tetra Tech, July 2009) and July 2010 FTM (included as Appendix E), 

with minor deviations as discussed herein.  The activities included surface and subsurface soil sampling 

at OU9 using direct-push technology (DPT). 

 

The 2010 soil sampling and analytical program is summarized in Table 2-1, and sampling locations are 

presented on Figure 3.  Boring logs are provided in Appendix A.  The 2010 analytical results are 

presented in Section 3.0.    

 

2.1  SITE UTILITY CLEARANCE 

Before drilling commenced at the site, utility maps of the facility were obtained from the PNS Public Works 

Department and reviewed by the Field Operations Leader (FOL).  Tetra Tech was responsible for marking 

sample locations and contacting Dig Safe1 for a utility survey.  PNS was responsible for conducting the 

utility survey and marking utility locations as necessary.  No intrusive activities (i.e., drilling deeper than 

6 inches) occurred until the areas intended for investigation were cleared.  Utility clearance activities were 

conducted prior to field activities (September 13, 2010).  Dig Safe was originally notified of site work on 

August 9, 2010.  Per Dig Safe rules, notification is only active for 30 days.  Field sampling was conducted 

more than 30 days after the initial notification to Dig Safe.  Therefore, Dig Safe was contacted a second 

time on September 8, 2010 to renew the utility clearance for ground-intrusive activities which took place 

on September 13, 2010. 

 

Four boring locations (OU9-19, OU9-21, OU9-22, and OU9-25) were moved as a result of the utility 

survey.  Only samples from OU9-22 could not be collected at the intended location.  Location OU9-22, 

which was the proposed sample located north of OU9-13, was placed to determine whether ash was still 

present under the fill material in this area.  However, because a 12-inch water line is located in the area, 

the sampling location was moved closer to Building 62, on the other side of the water line.  Movement of 

the other proposed locations to avoid utilities did not affect the project data quality objectives (DQOs) 

because the sample locations remained in the excavation area in the intended sampling area.   

 

                                                      

1 Dig Safe is the State of Maine one-call utility clearance service.  
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2.2 SOIL SAMPLING 

Ten soil borings were advanced in September 2010 using a Geoprobe DPT rig, and soil samples were 

collected from the borings with Geoprobe MacroCore samplers.  Samples were collected at locations 

OU9-16 through OU9-25 from 0 to 2 feet below ground surface (bgs), 2 to 5 feet bgs, and 5 to 8 feet bgs, 

except at two locations where refusal was shallower than 8 feet bgs.  Multiple boring attempts were made 

at locations where refusal was encountered prior to reaching proposed target depth intervals.  Proposed 

5-to-8-foot interval subsurface samples could not be collected from borings OU9-23 and OU9-24 due to 

DPT refusal.  Refusal depths at OU9-23 and OU9-24 were 4.0 and 4.5 feet bgs, respectively.  At OU9-23, 

a sample was collected from 2 to 4 feet bgs instead of 2 to 5 feet bgs, and at OU9-24, a sample was 

collected from 2 to 4.5 feet bgs instead of from 2 to 5 feet bgs. 

 

All borings were backfilled with bentonite chips and patched with asphalt or surface soil, consistent with 

existing surface conditions.   
 

2.3 FIELD QUALITY CONTROL SAMPLES  

Field duplicate samples were collected for soil as indicated in Table 2-1, and a rinsate blank 

(RB09141001) from the acetate MacroCore liner used to collect soil borings was collected.   

 

2.4 DETERMINATION OF SAMPLING COORDINATES 

The horizontal coordinates of each boring location were determined in the field using a global positioning 

system (GPS) unit with sub-meter accuracy.   

 



TABLE 2-1

SUMMARY OF 2010 SOIL SAMPLING AND ANALYTICAL PROGRAM
OPERABLE UNIT 9

PORTSMOUTH NAVAL SHIPYARD, KITTERY, MAINE
PAGE 1 OF 2

Location Sample ID Sample Depth 
(feet bgs) Soil Type(1) Area(2) Analyses Comment

OU9-SS-16-0002 0 to 2 Brown sand and gravel

OU9-SB-16-0205 2 to 5 Medium brown sand and silt with trace gravel

OU9-SB-16-0508 5 to 8 Medium brown sand and silt with trace gravel, gravel 
with sand from 6-8 feet bgs

OU9-SS-17-0002 0 to 2 Light brown gravel with silt and sand

OU9-SB-17-0205

OU9-SB-17-0205-D

OU9-SB-17-0508 5 to 8 Medium brown gravel with sand, weathered bedrock 
at 7.5 feet bgs

OU9-SS-18-0002 0 to 2 Black sand, gravel, and silt

OU9-SB-18-0205 2 to 5 Black sand, gravel, and silt to 4 feet bgs, black silty 
fine sand from 4-5 feet bgs

OU9-SB-18-0508

OU9-SB-18-0508-D

OU9-SS-19-0002 0 to 2
Light yellow brown sandy loam from 0-1 foot bgs, 

dark brown sand and silt with gravel and rock 
fragments from 1-2 feet bgs.

OU9-SB-19-0205 2 to 5 Dark brown sand and silt with gravel and rock 
fragments from 2-5.5 feet bgs.

OU9-SB-19-0508 5 to 8 Medium brown sand, trace silt, and gravel to 7 feet 
bgs, light yellow brown sand and gravel to EOB.

OU9-SS-20-0002 0 to 2 Light brown sandy loam with gravel grading to sand 
and gravel.

Medium brown gravel with silt and sand

5 to 8 Brown silty fine sand from5-6 feet bgs, brown gravel 
to EOB.

OU9-16

OU9-19

EOB (refusal) at 8.0 feet bgs.

EOB 8 feet bgs.  Glass and terra-cotta fragments at 2 feet bgs.  Moved boring 
location approximately 5 feet to the south of the original location because of 

utilities.

OU9-17

OU9-18

Excavated

Excavated

Antimony, lead, mercury, 
PAHs

Antimony, lead, mercury, 
PAHs

Antimony, lead, mercury, 
PAHs

EOB at 8.0 feet bgs, weathered bedrock.

EOB (refusal) 8 feet bgs.

Excavated

Excavated

2 to 5

Antimony, lead, mercury, 
PAHs

g

OU9-SB-20-0205 2 to 5 Light brown sand and gravel to 3 feet bgs.  Black 
sand and gravel from 3-5 feet bgs.

OU9-SB-20-0508 5 to 8
Black sand and gravel from 5-7 feet bgs, yellow 

brown sand and gravel with trace silt from 7 feet bgs 
to EOB.

OU9-SS-21-0002 0 to 2 Yellow brown sandy loam with gravel.

OU9-SB-21-0205 2 to 5 Medium brown to yellow brown sand with trace gravel 
grading to sand and gravel.

OU9-SB-21-0508 5 to 8
Medium brown to yellow brown sand with trace gravel 

grading to sand and gravel.  Weathered bedrock at 
EOB.

OU9-20 EOB at 8.0 feet bgs.  Terra cotta fragments at 3 feet bgs.Excavated

EOB at 8 feet bgs.  Moved boring location approximately 5 feet west-northwest 
of the original location because of utilities.OU9-21 Excavated

Antimony, lead, mercury, 
PAHs

Antimony, lead, mercury, 
PAHs



TABLE 2-1

SUMMARY OF 2010 SOIL SAMPLING AND ANALYTICAL PROGRAM
OPERABLE UNIT 9

PORTSMOUTH NAVAL SHIPYARD, KITTERY, MAINE
PAGE 2 OF 2

Location Sample ID Sample Depth 
(feet bgs) Soil Type(1) Area(2) Analyses Comment

OU9-SS-22-0002

OU9-SS-22-0002-D

OU9-SB-22-0205 2 to 5 Yellow brown to brown sand and gravel.

OU9-SB-22-0508 5 to 8
Yellow brown to brown sand and gravel with 

increasing slag from 6-7.5 feet bgs.  Gravel with trace 
sand to EOB.

OU9-SS-23-0002 0 to 2 Medium brown sand and gravel.

OU9-SB-23-0204 2 to 4 Light brown sand and gravel.

OU9-SB-23-0508 NS NS NA

OU9-SS-24-0002 0 to 2 Medium brown sand, gravel and silt.

OU9-SB-24-0204 2 to 4.5
Dark brown sand, and gravel to 3.5 feet bgs.  Very 

weathered medium brown bedrock from 3.5 feet bgs 
to EOB.

OU9-SB-24-0508 NS NS NA

OU9-SS-25-0002 0 to 2 Gray gravel and sand subase to 1.5 feet bgs.  Brown 
sand and silt to 2 feet bgs.

OU9-SB-25-0205 2 to 5 Brown sand and gravel.

OU9-SB-25-0508 5 to 8 Light brown sand and gravel to 7 feet bgs.  Organic 
brown sand with trace gravel from 7 feet bgs to EOB.

QA/QC RB09141001 NA NA NA Rinsate blank - acetate core liner.

0 to 2 Yellow brown to medium brown sand and gravel.

OU9-25

EOB at 8.0 feet bgs.  Slag pebbles at 3 feet bgs.  Glass fragments and charred 
rock from 6-8 feet bgs, with a 6-inch tar-like layer/black slag with strong odor at 

7 feet bgs.  Moved boring location approximately 10 feet southwest of the 
original location because of utilities.

EOB (refusal) at 4 feet bgs on weathered bedrock.  Several attempts resulted 
in refusal at this depth. 

EOB (refusal) at 4.5 feet bgs on bedrock.  Several attempts resulted in refusal 
at this depth.  Trace slag at 2 feet bgs.

EOB at 8 feet bgs.  Moved boring location approximately 15 feet northeast of 
the original location because of utilities.

OU9-24

OU9-22

OU9-23

Excavated

Excavated

Excavated

Excavated

Antimony, lead, mercury, 
PAHs

Antimony, lead, mercury, 
PAHs

Antimony, lead, mercury, 
PAHs

Antimony, lead, mercury, 
PAHs

QA/QC RB09141001 NA NA NA Rinsate blank  acetate core liner.

1  The terms "fill" and "native soil" were used in the OU9 RI Data Package (Tetra Tech, January 2010).  However, because it is difficult to distinguish between these materials in the field, the soil type is listed for each sample.

bgs - Below ground surface
EOB - End of boring
NA - Not applicable
NS - no sample
PAHs - Polycyclic aromatic hydrocarbons
Quality Control/Quality Assurance

2  Excavated areas refer to the areas excavated during the 2007 Site 34 Removal Action, as described in the OU9 RI SAP. 



3.0  SOIL ANALYTICAL RESULTS 

This section provides the analytical results for soil samples collected during 2010 OU9 RI sampling.  

Tables 3-1 and 3-2 present the frequencies of detection for target analytes in surface and subsurface soil, 

respectively.  The laboratory analytical data were validated in accordance with the OU9 RI SAP.  

Appendix C contains a database printout of the 2010 soil data and data validation technical memoranda 

for the corresponding data (on CD).  The DQR for the investigation is summarized in Section 4.0 and 

detailed in Appendix D.  

 

The soil samples collected in September 2010 for the OU9 RI were analyzed by Mitkem Laboratories of 

Warwick, Rhode Island, for polycyclic aromatic hydrocarbons (PAHs), antimony, lead, and mercury in 

accordance with the OU9 RI SAP, with one exception.  Soil samples were analyzed for PAHs via SW-846 

Method 8270D utilizing gas chromatography/mass spectrometry (GC/MS) instrumentation coupled with a 

selective ion monitoring (SIM) detector.  Although not required in the SAP, the laboratory also reported 

the 2-methylnaphthalene results from the analysis of the samples collected in 2010 due to a reporting 

error.  Soil samples were analyzed for antimony and lead via SW-846 Method 6010 utilizing inductively 

couple plasma (ICP) - atomic emission spectrometer (AES) instrumentation and for mercury via SW-846 

Method 7471 utilizing cold vapor atomic absorption (CVAA) instrumentation. 
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TABLE 3-1

FREQUENCIES OF DETECTION FOR 2010 SURFACE SOIL SAMPLES
OPERABLE UNIT 9

PORTSMOUTH NAVAL SHIPYARD, KITTERY, MAINE

CAS Number Parameter
Frequency of 
Detection (1)

Range of 
Non-

Detects

Range of 
Detects

Sample with 
Maximum 

Detection (2)

91-57-6 2-METHYLNAPHTHALENE 7/10 3.5 - 4 5.9 - 140 OU9-SS-19-0002
83-32-9 ACENAPHTHENE 7/10 3.5 - 4 31 - 530 OU9-SS-18-0002
208-96-8 ACENAPHTHYLENE 8/10 3.7 - 4 4.4 - 2100 OU9-SS-22-0002
120-12-7 ANTHRACENE 9/10 3.7 - 3.7 4.4 - 2400 OU9-SS-19-0002
56-55-3 BENZO(A)ANTHRACENE 10/10 - 10 - 7500 OU9-SS-22-0002
50-32-8 BENZO(A)PYRENE 10/10 - 11 - 7400 OU9-SS-22-0002
205-99-2 BENZO(B)FLUORANTHENE 10/10 - 9.5 - 8500 OU9-SS-22-0002
191-24-2 BENZO(G,H,I)PERYLENE 10/10 - 7.5 - 3600 OU9-SS-22-0002
207-08-9 BENZO(K)FLUORANTHENE 10/10 - 4.3 - 4800 OU9-SS-22-0002
218-01-9 CHRYSENE 10/10 - 11 - 8700 OU9-SS-22-0002
53-70-3 DIBENZO(A,H)ANTHRACENE 8/10 3.7 - 4 4.3 - 1600 OU9-SS-22-0002
206-44-0 FLUORANTHENE 10/10 - 13 - 11000 OU9-SS-22-0002
86-73-7 FLUORENE 7/10 3.5 - 4 43 - 1100 OU9-SS-19-0002
193-39-5 INDENO(1,2,3-CD)PYRENE 10/10 - 5.2 - 3500 OU9-SS-22-0002
91-20-3 NAPHTHALENE 7/10 3.5 - 4 9 - 240 OU9-SS-19-0002
85-01-8 PHENANTHRENE 10/10 - 11 - 5500 OU9-SS-19-0002
129-00-0 PYRENE 10/10 - 17 - 9700 OU9-SS-22-0002

7440-36-0 ANTIMONY 4/10 0.27 - 0.45 0.46 - 2.3 OU9-SS-24-0002
7439-92-1 LEAD 10/10 - 18.8 - 503 OU9-SS-24-0002
7439-97-6 MERCURY 10/10 - 0.027 - 1.1 OU9-SS-18-0002

CAS = Chemical Abstract Service
NA = Not applicable

1 - Sample and duplicate are counted as one sample when determining frequency of detection.
2 - Sample and duplicate are considered as two separate samples when determining maximum concentration. 

Associated Samples:
OU9-SS-16-0002 OU9-SS-22-0002
OU9-SS-17-0002 OU9-SS-22-0002-D
OU9-SS-18-0002 OU9-SS-23-0002
OU9-SS-19-0002 OU9-SS-24-0002
OU9-SS-20-0002 OU9-SS-25-0002

Polycyclic Aromatic Hydrocarbons (µg/kg)

Inorganics (mg/kg)

OU9-SS-21-0002



TABLE 3-2

FREQUENCIES OF DETECTION FOR 2010 SUBSURFACE SOIL SAMPLES
OPERABLE UNIT 9

PORTSMOUTH NAVAL SHIPYARD, KITTERY, MAINE

CAS Number Parameter
Frequency of 
Detection (1)

Range of Non-
Detects

Range of 
Detects

Sample with 
Maximum 

Detection (2)

Polycyclic Aromatic Hydrocarbons (µg/kg)
91-57-6 2-METHYLNAPHTHALENE 4/18 3.5 - 4 16 - 560000 OU9-SB-22-0508
83-32-9 ACENAPHTHENE 4/18 3.5 - 4 45 - 100000 OU9-SB-22-0508
208-96-8 ACENAPHTHYLENE 7/18 3.5 - 3.8 9.7 - 370000 OU9-SB-22-0508
120-12-7 ANTHRACENE 7/18 3.5 - 3.8 7.1 - 290000 OU9-SB-22-0508
56-55-3 BENZO(A)ANTHRACENE 10/18 3.5 - 3.8 4 - 410000 OU9-SB-22-0508
50-32-8 BENZO(A)PYRENE 10/18 3.5 - 3.8 3.7 - 450000 OU9-SB-22-0508
205-99-2 BENZO(B)FLUORANTHENE 11/18 3.5 - 3.8 4 - 360000 OU9-SB-22-0508
191-24-2 BENZO(G,H,I)PERYLENE 11/18 3.5 - 3.8 3.7 - 230000 OU9-SB-22-0508
207-08-9 BENZO(K)FLUORANTHENE 9/18 3.5 - 3.8 3.1 - 130000 OU9-SB-22-0508
218-01-9 CHRYSENE 10/18 3.5 - 3.8 5.4 - 420000 OU9-SB-22-0508
53-70-3 DIBENZO(A,H)ANTHRACENE 7/18 3.5 - 3.8 7.4 - 66000 OU9-SB-22-0508
206-44-0 FLUORANTHENE 13/18 3.5 - 3.8 4.1 - 550000 OU9-SB-22-0508
86-73-7 FLUORENE 6/18 3.5 - 3.8 4.3 - 320000 OU9-SB-22-0508
193-39-5 INDENO(1,2,3-CD)PYRENE 8/18 3.5 - 3.8 4.9 - 160000 OU9-SB-22-0508
91-20-3 NAPHTHALENE 8/18 3.5 - 3.8 3.9 - 640000 OU9-SB-22-0508
85-01-8 PHENANTHRENE 13/18 3.5 - 3.8 4.1 - 1300000 OU9-SB-22-0508
129-00-0 PYRENE 13/18 3.5 - 3.8 4.8 - 910000 OU9-SB-22-0508

Inorganics (mg/kg)
7440-36-0 ANTIMONY 5/18 0.29 - 0.46 0.58 - 0.93 OU9-SB-20-0205
7439-92-1 LEAD 18/18 - 2.4 - 1050 OU9-SB-20-0205
7439-97-6 MERCURY 15/18 0.021 - 0.026 0.0025 - 8.2 OU9-SB-22-0205

CAS = Chemical Abstract Service
NA = Not applicable

1 - Sample and duplicate are counted as one sample when determining frequency of detection.
2 - Sample and duplicate are considered as two separate samples when determining maximum concentration. 

Associated Samples:
OU9-SB-16-0205 OU9-SB-19-0205 OU9-SB-23-0204
OU9-SB-16-0508 OU9-SB-19-0508 OU9-SB-24-0204
OU9-SB-17-0205 OU9-SB-20-0205 OU9-SB-25-0205
OU9-SB-17-0205-D OU9-SB-20-0508 OU9-SB-25-0508
OU9-SB-17-0508 OU9-SB-21-02058
OU9-SB-18-0205 OU9-SB-21-0508
OU9-SB-18-0508 OU9-SB-22-0205
OU9-SB-18-0508-D OU9-SB-22-0508



4.0  DATA QUALITY SUMMARY  

A data quality review (DQR) was conducted for the analytical laboratory data collected during 2010 for 

OU9.  The DQR reviewed the processes used to determine whether analytical laboratory data were of 

acceptable technical quality for use in decision making.  The DQR also evaluated the measures of data 

completeness, sensitivity, comparability, and representativeness.  The DQR Report is presented in 

Appendix D.  The following provides a summary of the data quality issues to be considered prior to data 

use.   

 

The OU9 RI SAP and July 2010 FTM and use of standardized sampling, sample handling, sample 

analysis, and data reporting procedures were designed so that the final data would be accurate 

representations of actual site conditions.   

 

Borings at sample locations OU9-16 through OU9-25 were installed to characterize surface and 

subsurface soil to 8 feet bgs or refusal, whichever was shallower.  The intent was to collect samples from 

three depth intervals (0 to 2 feet, 2 to 5 feet, and 5 to 8 feet bgs) at borings OU9-16 through OU9-25; 

however, refusal was encountered at 4.0 to 4.5 feet bgs at borings OU9-23 and OU9-24.  Several boring 

attempts were made at OU9-23 and OU9-24.  For borings where 8 feet of overburden soil was present, 

samples from 0 to 2 feet, 2 to 5 feet, and 5 to 8 feet bgs were collected.  Where refusal was shallower 

then 8 feet, samples from 0 to 2 feet, and 2 feet to refusal were collected.  Even though no samples could 

be collected deeper than 4.5 feet bgs at borings OU9-23 and OU9-24, sufficient data from the targeted 

sample population were collected, and samples collection completeness is considered 100 percent.   

 

Boring OU9-22 could not be installed at its intended location.  Location OU9-22, which was the proposed 

sample location north of sampling location OU9-13, was placed to determine whether ash was still 

present under fill material in this area.  A 12-inch water line is located in the targeted area of sampling, 

and the sample was moved approximately 10 feet south, in the near vicinity of OU9-13.  The impact on 

the understanding of post-removal action conditions because the location was moved will be evaluated in 

the OU9 RI Report. 

 

All antimony soil results were qualified due to matrix spike percent recoveries less than the corresponding 

quality control limit.  Despite the poor antimony recoveries in those samples, qualified results were not 

rejected and are considered usable for the purposes of the RI.  Data users should be aware that the 

matrix spike evaluations indicate that corresponding qualified antimony results are biased low.  The 

impact of this issue on the understanding of antimony concentrations will be evaluated in the OU9 RI 

Report. 
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APPENDIX C.1

SOIL DATABASE PRINTOUT
OU9 RI SUPPLEMENTAL SOIL SAMPLING DATA PACKAGE

PORTSMOUTH NAVAL SHIPYARD, KITTERY, MAINE
1 OF 6

LOCATION
LOCATION TYPE
SAMPLE ID
NORTHING
EASTING
SAMPLE DATE
DEPTH INTERVAL (FT)
METALS (MG/KG)
ANTIMONY 0.44 UJ 0.32 UJ 0.27 UJ 0.77 J 0.62 J 0.87 J
LEAD 5 J 2.4 J 22.1 J 13.4 J 13.7 J 10.8 J
MERCURY 0.005 J 0.021 U 0.73 0.026 U 0.0033 J 0.025 U
MISCELLANEOUS (%)
PERCENT MOISTURE 14 5.5 6.6 7.8 7.4 7.5
PAHs (UG/KG)
2-METHYLNAPHTHALENE 3.8 UJ 3.5 U 3.5 UJ 3.5 UJ 3.5 UJ 3.5 UJ
ACENAPHTHENE 3.8 U 3.5 U 3.5 U 3.5 U 3.5 U 3.5 U
ACENAPHTHYLENE 3.8 U 3.5 U 4.4 3.5 U 3.5 U 3.5 U
ANTHRACENE 3.8 U 3.5 U 6 3.5 U 3.5 U 3.5 U
BENZO(A)ANTHRACENE 3.8 U 3.5 U 21 3.5 U 3.5 U 3.5 U
BENZO(A)PYRENE 3.8 U 3.5 U 22 3.5 U 3.5 U 3.5 U
BENZO(B)FLUORANTHENE 3.8 UJ 3.5 U 22 J 3.5 UJ 3.5 UJ 3.5 UJ
BENZO(G,H,I)PERYLENE 3.8 UJ 3.5 U 14 J 5.4 J 3.5 UJ 3.5 UJ
BENZO(K)FLUORANTHENE 3.8 U 3.5 U 18 3.5 U 3.5 U 3.5 U
CHRYSENE 3.8 U 3.5 U 24 3.5 U 3.5 U 3.5 U
DIBENZO(A,H)ANTHRACENE 3.8 U 3.5 U 4.3 3.5 U 3.5 U 3.5 U
FLUORANTHENE 3.8 U 3.5 UJ 45 3.5 U 3.5 U 3.5 U
FLUORENE 3.8 U 3.5 U 3.5 U 3.5 U 3.5 U 3.5 U
INDENO(1,2,3-CD)PYRENE 3.8 U 3.5 U 11 3.5 U 3.5 U 3.5 U
NAPHTHALENE 3.8 UJ 3.5 U 3.5 UJ 3.5 UJ 3.5 UJ 3.5 UJ
PHENANTHRENE 3.8 U 3.5 U 23 3.5 U 3.5 U 3.5 U
PYRENE 3.8 U 3.5 UJ 46 3.5 U 3.5 U 3.5 U

2799601.689 2799601.689 2799601.614 2799601.614
91901.646 91901.646 91901.646 91931.837 91931.837 91931.837

OU9-16 OU9-16 OU9-16 OU9-17 OU9-17 OU9-17

OU9-SB-16-0205 OU9-SB-16-0508 OU9-SS-16-0002 OU9-SB-17-0205 OU9-SB-17-0205-D OU9-SB-17-0508
SB SB SB SB

20100914 20100914 20100914 20100914 20100914 20100914
2799601.689 2799601.614

2 - 5 5 - 8 0 - 2 2 - 5 2 - 5 5 - 8

SB SB



APPENDIX C.1

SOIL DATABASE PRINTOUT
OU9 RI SUPPLEMENTAL SOIL SAMPLING DATA PACKAGE

PORTSMOUTH NAVAL SHIPYARD, KITTERY, MAINE
2 OF 6

LOCATION
LOCATION TYPE
SAMPLE ID
NORTHING
EASTING
SAMPLE DATE
DEPTH INTERVAL (FT)
METALS (MG/KG)
ANTIMONY
LEAD
MERCURY
MISCELLANEOUS (%)
PERCENT MOISTURE
PAHs (UG/KG)
2-METHYLNAPHTHALENE
ACENAPHTHENE
ACENAPHTHYLENE
ANTHRACENE
BENZO(A)ANTHRACENE
BENZO(A)PYRENE
BENZO(B)FLUORANTHENE
BENZO(G,H,I)PERYLENE
BENZO(K)FLUORANTHENE
CHRYSENE
DIBENZO(A,H)ANTHRACENE
FLUORANTHENE
FLUORENE
INDENO(1,2,3-CD)PYRENE
NAPHTHALENE
PHENANTHRENE
PYRENE

0.43 UJ 0.32 UJ 0.31 UJ 0.30 UJ 2.1 J 0.34 UJ
18.8 J 550 J 8.6 J 7.5 J 494 J 42.2 J

0.049 0.40 0.021 J 0.042 J 1.1 0.069

11 25 14 14 22 17

3.7 UJ 16 J 3.8 UJ 3.8 UJ 81 J 3.9 UJ
3.7 U 45 3.8 U 3.8 U 530 3.9 U
3.7 U 34 3.8 U 3.8 U 390 22
3.7 U 91 3.8 U 3.8 U 1500 17
10 170 3.8 U 3.8 U 2700 J 41
11 140 3.8 U 3.8 U 2400 35
9.5 J 120 J 3.8 UJ 3.8 UJ 2800 41 J
11 J 83 J 3.8 UJ 3.8 UJ 1400 23 J
6.7 150 3.8 U 3.8 U 2000 30
12 160 3.8 U 3.8 U 2900 47
3.7 U 28 3.8 U 3.8 U 290 8.6
13 240 3.8 U 3.8 U 4700 85
3.7 U 43 3.8 U 3.8 U 690 9.8
7.1 71 3.8 U 3.8 U 1200 19
3.7 UJ 35 J 3.8 UJ 3.8 UJ 96 J 5.2 J
11 290 3.8 U 3.8 U 5100 65
17 230 3.8 U 3.8 U 4000 J 76

91931.837 91974.85 91974.85 91974.85 91974.85 92013.098

OU9-17 OU9-18 OU9-18 OU9-19

OU9-SS-17-0002 OU9-SB-18-0205 OU9-SB-18-0508 OU9-SB-18-0508-D

OU9-18 OU9-18

20100914 20100914 20100914 20100914

OU9-SS-18-0002 OU9-SB-19-0205

2799601.614 2799857.872 2799857.872 2799857.872
20100914 20100914

0 - 2 2 - 5 5 - 8 5 - 8 0 - 2 2 - 5

2799857.872 2799802.587

SB SB SB SB SB SB



APPENDIX C.1

SOIL DATABASE PRINTOUT
OU9 RI SUPPLEMENTAL SOIL SAMPLING DATA PACKAGE

PORTSMOUTH NAVAL SHIPYARD, KITTERY, MAINE
3 OF 6

LOCATION
LOCATION TYPE
SAMPLE ID
NORTHING
EASTING
SAMPLE DATE
DEPTH INTERVAL (FT)
METALS (MG/KG)
ANTIMONY
LEAD
MERCURY
MISCELLANEOUS (%)
PERCENT MOISTURE
PAHs (UG/KG)
2-METHYLNAPHTHALENE
ACENAPHTHENE
ACENAPHTHYLENE
ANTHRACENE
BENZO(A)ANTHRACENE
BENZO(A)PYRENE
BENZO(B)FLUORANTHENE
BENZO(G,H,I)PERYLENE
BENZO(K)FLUORANTHENE
CHRYSENE
DIBENZO(A,H)ANTHRACENE
FLUORANTHENE
FLUORENE
INDENO(1,2,3-CD)PYRENE
NAPHTHALENE
PHENANTHRENE
PYRENE

0.58 J 0.44 UJ 0.93 J 0.37 UJ 0.34 UJ
9.6 J 123 J 1050 J 12.2 J 36.1 J

0.0096 J 0.10 0.62 0.0048 J 0.027 J

9.9 7.6 18 11 6.8

3.6 UJ 140 J 270 J 3.7 UJ 5.9 J
3.6 U 420 830 3.7 U 32
3.6 U 870 800 9.7 33
3.6 U 2400 1500 7.1 120

4 3600 J 4200 J 22 230
3.6 U 3000 4000 24 180
4.3 J 3400 4800 30 J 170 J
3.7 J 1400 2500 24 J 78 J
3.1 J 2600 2400 J 24 140
5.4 3900 5300 37 210
3.6 U 260 860 7.4 35
6.9 5200 7900 43 430
3.6 U 1100 830 3.7 U 43
3.6 U 1400 2100 15 74
3.6 UJ 240 J 1100 4.2 J 9 J
5.3 5500 7200 30 330
5.8 4100 J 6500 J 36 350 J

91994.69892013.098 92013.098

OU9-19 OU9-19 OU9-20 OU9-20

OU9-SB-19-0508 OU9-SS-19-0002 OU9-SB-20-0205 OU9-SB-20-0508

OU9-20

20100914 20100914 20100914 20100914

91994.698 91994.698
OU9-SS-20-0002

20100914
0 - 2

2799802.587 2799802.587 2799698.04 2799698.04

5 - 8 0 - 2 2 - 5 5 - 8

2799698.04

SB SB SB SB SB



APPENDIX C.1

SOIL DATABASE PRINTOUT
OU9 RI SUPPLEMENTAL SOIL SAMPLING DATA PACKAGE

PORTSMOUTH NAVAL SHIPYARD, KITTERY, MAINE
4 OF 6

LOCATION
LOCATION TYPE
SAMPLE ID
NORTHING
EASTING
SAMPLE DATE
DEPTH INTERVAL (FT)
METALS (MG/KG)
ANTIMONY
LEAD
MERCURY
MISCELLANEOUS (%)
PERCENT MOISTURE
PAHs (UG/KG)
2-METHYLNAPHTHALENE
ACENAPHTHENE
ACENAPHTHYLENE
ANTHRACENE
BENZO(A)ANTHRACENE
BENZO(A)PYRENE
BENZO(B)FLUORANTHENE
BENZO(G,H,I)PERYLENE
BENZO(K)FLUORANTHENE
CHRYSENE
DIBENZO(A,H)ANTHRACENE
FLUORANTHENE
FLUORENE
INDENO(1,2,3-CD)PYRENE
NAPHTHALENE
PHENANTHRENE
PYRENE

0.29 UJ 0.31 UJ 0.37 UJ 0.77 J 0.31 UJ 0.46 J
45.2 J 15.1 J 38.1 J 267 J 118 J 26.3 J

0.063 0.0067 J 0.03 J 8.2 0.80 0.15

17 5.6 6.3 15 28 8

4 UJ 3.5 UJ 32 J 14000 J 560000 J 87 J
4 U 3.5 U 91 16000 100000 120 J

27 3.5 U 47 7300 370000 2100 J
15 3.5 U 170 38000 290000 1800 J
55 6.2 280 54000 J 410000 J 7500 J
68 8.5 250 51000 450000 7400 J
72 J 9 J 230 J 58000 360000 8500 J
50 J 8 J 120 J 29000 230000 3600 J
56 6.5 220 25000 J 130000 J 4800 J
75 9.3 300 54000 420000 8700 J
14 3.5 U 42 13000 66000 1600 J

110 11 450 91000 550000 11000 J
4.3 3.5 U 110 18000 320000 320 J
37 4.9 110 19000 160000 3500 J
7.4 J 3.5 UJ 70 J 15000 640000 210 J
54 6.9 600 110000 1300000 1100 J

100 11 420 J 85000 J 910000 J 9700 J

92016.282 92016.282 92016.282 92021.907 92021.907 92021.907

OU9-21 OU9-21 OU9-21 OU9-22 OU9-22OU9-22

OU9-SS-22-0002OU9-SB-21-0205 OU9-SB-21-0508 OU9-SS-21-0002 OU9-SB-22-0205 OU9-SB-22-0508

2010091420100914 20100914 20100914 20100914 20100914
0 - 22 - 5 5 - 8 0 - 2 2 - 5 5 - 8

2799649.9982799708.584 2799708.584 2799708.584 2799649.998 2799649.998

SBSB SB SB SB SB



APPENDIX C.1

SOIL DATABASE PRINTOUT
OU9 RI SUPPLEMENTAL SOIL SAMPLING DATA PACKAGE

PORTSMOUTH NAVAL SHIPYARD, KITTERY, MAINE
5 OF 6

LOCATION
LOCATION TYPE
SAMPLE ID
NORTHING
EASTING
SAMPLE DATE
DEPTH INTERVAL (FT)
METALS (MG/KG)
ANTIMONY
LEAD
MERCURY
MISCELLANEOUS (%)
PERCENT MOISTURE
PAHs (UG/KG)
2-METHYLNAPHTHALENE
ACENAPHTHENE
ACENAPHTHYLENE
ANTHRACENE
BENZO(A)ANTHRACENE
BENZO(A)PYRENE
BENZO(B)FLUORANTHENE
BENZO(G,H,I)PERYLENE
BENZO(K)FLUORANTHENE
CHRYSENE
DIBENZO(A,H)ANTHRACENE
FLUORANTHENE
FLUORENE
INDENO(1,2,3-CD)PYRENE
NAPHTHALENE
PHENANTHRENE
PYRENE

0.38 UJ 0.46 UJ 0.48 J 0.35 UJ 2.3 J
23.4 J 6.5 J 106 J 7.8 J 503 J
0.03 J 0.0085 J 0.20 0.012 J 0.50

9.4 9.1 11 11 13

26 J 3.6 U 23 J 3.7 U 39 J
31 J 3.6 U 140 J 3.7 U 59

230 J 3.6 U 43 J 3.7 U 190
470 J 3.6 U 300 J 3.7 U 190

1000 J 3.6 U 560 J 3.7 U 670 J
820 J 3.7 290 3.7 U 680
800 J 3.6 U 250 J 4 810
280 J 4.3 140 J 3.7 U 350 J
690 J 3.6 U 360 3.7 U 290
850 J 3.6 U 630 3.7 U 660
130 J 3.6 U 77 3.7 U 170

1100 J 4.1 J 1000 6.5 J 690
170 J 3.6 U 190 J 3.7 U 100
220 J 3.6 U 130 3.7 U 240
32 J 3.6 U 48 J 3.7 U 60 J

1000 J 4.1 1200 5 590
1100 J 5 J 770 J 6.5 J 680 J

92021.907
2799551.866

OU9-23 OU9-23 OU9-24 OU9-24

92005.3326 92005.3326 91997.271

OU9-22

OU9-SS-24-0002OU9-SB-23-0204OU9-SS-22-0002-D
91997.271

OU9-SS-23-0002 OU9-SB-24-0204

20100914 20100914 20100914 2010091420100914
0 - 20 - 2 2 - 4 0 - 2 2 - 4

2799649.998 2799580.56 2799580.56 2799551.866

SB SB SB SB SB



APPENDIX C.1

SOIL DATABASE PRINTOUT
OU9 RI SUPPLEMENTAL SOIL SAMPLING DATA PACKAGE

PORTSMOUTH NAVAL SHIPYARD, KITTERY, MAINE
6 OF 6

LOCATION
LOCATION TYPE
SAMPLE ID
NORTHING
EASTING
SAMPLE DATE
DEPTH INTERVAL (FT)
METALS (MG/KG)
ANTIMONY
LEAD
MERCURY
MISCELLANEOUS (%)
PERCENT MOISTURE
PAHs (UG/KG)
2-METHYLNAPHTHALENE
ACENAPHTHENE
ACENAPHTHYLENE
ANTHRACENE
BENZO(A)ANTHRACENE
BENZO(A)PYRENE
BENZO(B)FLUORANTHENE
BENZO(G,H,I)PERYLENE
BENZO(K)FLUORANTHENE
CHRYSENE
DIBENZO(A,H)ANTHRACENE
FLUORANTHENE
FLUORENE
INDENO(1,2,3-CD)PYRENE
NAPHTHALENE
PHENANTHRENE
PYRENE

0.38 UJ 0.38 UJ 0.45 UJ
4.8 J 5.1 J 48.5 J

0.0025 J 0.023 U 0.051

10 9.4 17

3.6 U 3.6 UJ 4 U
3.6 U 3.6 U 4 U
3.6 U 3.6 U 4 U
3.6 U 3.6 U 4.4
3.6 U 4.2 10
3.6 U 4.3 11
3.6 U 4.2 J 11
3.6 U 3.6 UJ 7.5
3.6 U 3.6 U 4.3
3.6 U 7.8 11
3.6 U 3.6 UJ 4 U
5.3 J 9.9 17 J
3.6 U 3.6 U 4 U
3.6 U 3.6 UJ 5.2
3.6 U 3.9 J 4 U
4.1 8.7 18
4.8 J 9.9 20 J

91943.942
2799514.773 2799514.773

OU9-25 OU9-25 OU9-25

OU9-SB-25-0205 OU9-SB-25-0508 OU9-SS-25-0002
91943.942 91943.942

20100914 20100914 20100914
2 - 5 5 - 8 0 - 2

2799514.773

SB SB SB



C.2   DATA VALIDATION REPORTS / ELECTRONIC DATABASE  
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APPENDIX D 

2010 DATA QUALITY REVIEW 
OPERABLE UNIT 9  

PORTSMOUTH NAVAL SHIPYARD 
KITTERY, MAINE 

 

A description of the data review processes used to determine whether the 2010 analytical laboratory data 

for Operable Unit 9 (OU9) were of acceptable technical quality for use in decision making is presented in 

this data quality review (DQR).  The review began with data verification and validation.  Verification is a 

process used to ensure that contractual requirements were satisfied.  Validation is a comparison of data 

quality indicators (DQIs) against prescribed acceptance criteria to assess analytical method performance. 

The DQIs used are measures to assess the bias and precision of the analytical calibrations and sample 

analyses.  Together, verification and validation are the first steps in evaluating data completeness, 

accuracy, sensitivity, comparability, and representativeness.  The data review process culminates with a 

data usability assessment during which the final usability of the data is established relative to the intended 

data use.     

 

1.0 DATA VALIDATION PROCESS 

All of the results from analytical laboratory samples were validated according to several specifications.  

Assignment of data qualification flags conformed to the criteria for SW-846 8270D SIM, SW-846 6010C, 

and SW-846 7471B listed in the Sampling and Analysis Plan for Operable Unit 9 Remedial Investigation, 

Portsmouth Naval Shipyard, Kittery, Maine (Tetra Tech, July 2009), the USEPA Region 1 Laboratory Data 

Validation Functional Guidelines – Part II (12/96), the USEPA Region 1 National Functional Guidelines for 

Inorganic Review (11/08), and the Department of Defense (DoD) document entitled Quality Systems 

Manual (QSM) for Environmental Laboratories (January 2006 or April 2009) to the greatest extent 

practicable for non-contract laboratory program data.  Numerical criteria used in conjunction with these 

rules were specified in the Sampling and Analysis Plan for Operable Unit 9 Remedial Investigation. 

 

If no qualifier is assigned to a result that has been validated, the data user is assured that no analytical 

performance deficiencies were identified during validation.  The qualification flags used are defined 

below: 

 

U – Indicates that the chemical was not detected at the numerical detection limit noted.  Non-detected 

results are reported with a “U” qualifier when received from the laboratory.  Additionally, a “U” qualifier is 

added to a result (reported by the laboratory) if the detected concentration is determined to be attributable 

to contamination introduced during field sampling or laboratory analysis. 

 

 D-1   



UJ – Indicates that the chemical was not detected.  However, the detection limit (sample-specific 

quantitation limit) is considered to be estimated based on problems encountered during laboratory 

analysis.  The associated numerical detection limit is regarded as inaccurate. 

 

J – Indicates that the chemical was detected.  However, the associated numerical result is not an 

accurate representation of the amount that is actually present in the sample.  The laboratory reported 

concentration is considered to be an estimate of the true concentration. 

 

UR – Indicates that the chemical may or may not be present.  The non-detected analytical result reported 

by the laboratory is considered to be unreliable and unusable.  The “UR” qualifier is applied in cases of 

gross technical deficiencies (i.e., holding times missed by a factor of two times the specified time limit, 

severe calibration noncompliances, and extremely low quality control [QC] recoveries). 

 

R – Indicates that the chemical may or may not be present.  The analytical result reported by the 

laboratory is considered to be unreliable and unusable.  The “R” qualifier is applied in cases of gross 

technical deficiencies (i.e., holding times missed by a factor of two times the specified time limit, severe 

calibration noncompliances, and extremely low QC recoveries).  

 

The preceding data qualifiers may be categorized as indicative of major or minor problems.  Major 

problems are defined as issues that result in the rejection of data and qualification with “UR” or “R” data 

validation qualifiers.  Rejected data are considered invalid and are not used for decision making purposes 

unless used in a qualitative way and the use is justified and documented.  Less severe deficiencies, 

associated with “U”, “J”, and “UJ” data validation qualifiers, are defined as issues resulting in the 

estimation of data.  Estimated analytical results are considered to be suitable for decision-making 

purposes unless the data use requirements are very stringent and the qualifier indicates a deficiency that 

is incompatible with the intended data use.  Also, a “U” qualifier does not necessarily indicate that a data 

deficiency exists because all non-detect values are flagged with the “U” qualifier regardless of whether a 

quality deficiency has been detected.   

 

No data points for the 2010 OU9 RI sampling were rejected during validation.  Any impacts to the project 

based on the results of the data evaluation are discussed in the remainder of this review.  Data users 

should be aware that any qualified data, even if it is considered usable, may be less accurate or less 

precise than nonqualified data.  A data usability assessment will be provided in the OU9 Remedial 

Investigation Report.  
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2.0 DATA VALIDATION OUTPUTS 

After laboratory data were validated, a list was developed of non-conformities requiring data qualifier flags 

that were used to alert the data user to inaccurate or imprecise data.  For situations in which several QC 

criteria were out of specification, the data validator made professional judgments and or comments on the 

validity of the overall data package.  The reviewer then prepared a technical memorandum presenting 

qualification of the data, if necessary, and the rationale for making such qualifications.  The net result was 

a data package that had been carefully reviewed for its adherence to prescribed technical requirements. 

Data validators incorporated data qualifiers into the electronic database and submitted the information to 

the Tetra Tech NUS, Inc. data management group.  A complete printout of the data results with validation 

flags is presented in Appendix C and the database is included on CD in Appendix C.  Pertinent quality 

estimates are summarized in a more quantitative format in the following sections. 

 

3.0 GENERAL DATA QUALITY REVIEW 

The DQR provided herein is designed to provide an overall quantitative measure of analytical 

performance not provided by data validation. The analytical performance quantitative evaluations are 

frequently analyte-specific and reflect deficiencies such as biases associated with the quantification of 

particular analytes in a particular sample matrix. The data user must be aware that different chemicals in 

the same analytical fraction (e.g. antimony, lead, and mercury in the metals fraction) may exhibit different 

degrees of quality.   

 

3.1 Completeness 

Completeness is a measure of the number of valid samples or measurements that are available relative 

to the number of samples or measurements that were intended to be generated.  For this project, 

completeness was measured on two different bases: samples collected and laboratory measurements. 

 

• Sample completeness was a measure of the usable samples collected as compared to those 

intended to be collected. 

 

• Laboratory measurement completeness was a measure of the amount of usable, valid laboratory 

measurements per matrix obtained for each target analyte. 

 

Usable, valid samples (or results) were those judged, after data assessment, to represent the sampling 

populations and to have not been disqualified for use through data validation or additional data review.  

Completeness was determined using the following equation: 
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100 x 
T
V  %C =  

 

where %C = percent completeness 

 V = number of samples (or results) determined to be valid 

 T = total number of planned samples (or results) 

 

Completeness evaluations for  2010 OU9 RI sampling are tabulated in Tables D.1 and D.2  The total 

sample collection completeness evaluations (Table D.2) are used to evaluate sample collection 

completeness against the completeness of 95 percent that was established in the Sampling and Analysis 

Plan for Operable Unit 9 Remedial Investigation, Portsmouth Naval Shipyard, Kittery, Maine (Tetra Tech, 

July 2009).  Discussions pertaining to sample collection and laboratory measurement percent 

completeness deficiencies (i.e., percent completeness values less than 95 percent) follow.   

 

Sample collection completeness evaluation (Table D.1) indicated that 100 percent completeness was 

obtained for all soil samples.  Subsurface soil samples were supposed to be collected from 2 to 5 feet 

below ground surface (bgs), 5 to 8 eight feet bgs, or refusal at each sampling location.  Bedrock was 

encountered at 4 to 4.5 feet bgs at locations OU9-23 and OU9-24; therefore, samples could not be 

collected from the proposed 5 to 8 feet bgs depth interval.  Even though those subsurface soil samples 

could not be collected subsurface soil sample collection completeness is considered 100 percent refusal 

was encountered at those locations.  The laboratory measurement completeness goal of 95 percent was 

met for all laboratory measurements evaluated as displayed in Table D.2.  

 

3.2 Sensitivity 

The detection limits (DLs) reported by the laboratory were all less that the screening levels listed in 

Worksheet #15 of the OU9 SAP (Tetra Tech, July 2009); therefore, the sensitivity of the analytical data 

evaluated does not affect data usability.   

 

3.3 Laboratory Accuracy 

Accuracy in the laboratory was measured through the comparison of a spiked sample or Laboratory 

control sample/laboratory control sample duplicate (LCS/LCSD) result to a known or calculated value and 

is expressed as a percent recovery (%R).  Accuracy was also assessed by monitoring the analytical 

recovery of select surrogate compounds added to samples that are analyzed by organic chromatographic 

methods and the analytical recovery of calibration standards for all analyses.  LCSs were used to assess 

the accuracy of laboratory operations with minimal sample matrix effects.  Matrix spike/matrix spike 

duplicate (MS/MSD) and surrogate compound analyses measure the combined accuracy effects of the 
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sample matrix, sample preparation, and sample measurement.  LCS and MS analyses were performed at 

a frequency of one per 20 associated samples of like matrix.  Laboratory accuracy was assessed by 

comparing calculated percent recovery (%R) values to accuracy control limits specified by the laboratory 

using the appropriate SW-846 Method. 

 

Percent recovery is calculated using the following equation: 

 

100 x 
S

So - Ss  %R =  

 

 where %R = percent recovery 

  Ss = result of spiked sample 

  So = result of non-spiked sample 

  S = concentration of spiked amount. 

 

All LCS/LCSD %Rs were compliant except for the 2-methylnapthene LCS and LCSD %Rs affecting the 

rinsate blank RB09141001. Those LCS and LCSD %Rs were greater than the corresponding %R quality 

control limit for 2-methylnapthene; however, no action was taken because the 2-methylnapthene result for 

sample RB09141001 was reported as non-detected.  Data usability was not affected by LCS /LSCD 

accuracy.  Surrogate %R noncompliances were noted for those samples that were analyzed at a dilution 

to the extent that the surrogates were diluted to levels less than corresponding detection limits.  No other 

surrogate noncompliances were noted; therefore, data usability was not affected by that quality control 

parameters.  Matrix spike (MS) %R recovery noncompliances were noted for antimony, lead, and most 

PAHs. Despite the MS %Rs identified results were not rejected and are considered usable for the 

purposes of this investigation. 

 

All of the antimony soil results were qualified due to matrix spike percent recoveries less than the 

corresponding quality control limit.  The matrix spike percent recoveries of antimony in samples 

OU9-SS-16-0002 and OU9-SS-22-0002 were 27 and 31 percent, respectively.  However, the post-

digestion spike antimony percent recoveries of those same samples were 91 and 90 percent, 

respectively, indicating that the soil matrix biased antimony results low in those samples.  In accordance 

with data validation protocol, all antimony soil results associated with the same analytical batches as 

OU9-SS-16-0002 and OU9-SS-22-0002 were qualified as estimated due to matrix spike noncompliance; 

however, soil is a naturally heterogeneous matrix, and the matrix interference detected for antimony in 

samples OU9-SS-16-0002 and OU9-SS-22-0002 may or may not be present in other soil samples 

collected for this investigation.  The matrix spike evaluation indicates that qualified antimony soil results 

are biased low due to sample matrix interference because the percent recoveries of samples OU9-SS-16-

0002 and OU9-SS-22-0002 were less than quality control limits. Despite the poor antimony recoveries 
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identified in those samples qualified results were not rejected and are considered usable for the purposes 

of this investigation.  Data users should be aware that the matrix spike evaluations of OU9-SS-16-0002 

and OU9-SS-22-0002 indicate that corresponding qualified antimony results are biased low.   

 

All lead results were qualified as estimated due to MS %R noncompliance.  MS %Rs indicated that lead 

results were biased high in one batch (%R greater than 120%) and biased low in another (%R less than 

80%).  No bias is associated with lead results qualified due to MS/MSD noncompliance due to the 

conflicting bias of the two MS/MSD analyses of that analyte.  None of the aforementioned MS/MSD %R 

noncompliances were resulted in the rejection of data in accordance with the data validation guidelines in 

the OU9 SAP (Tetra Tech, July 2009); therefore, MS %R noncompliances do not affected data usability 

for this project. 

  

A total of three PAH results were qualified due to MS/MSD %R which indicated that those data points 

may be biased low.  None of the aforementioned MS/MSD %R noncompliances were resulted in the 

rejection of data in accordance with the data validation guidelines in the OU9 SAP (Tetra Tech, July 

2009); therefore, MS %R noncompliances do not affected data usability for this project. 

 

Calibration noncompliances were noted for PAHs affecting non-detected and positive results; however, 

those qualified PAH results were not rejected and are therefore considered usable data. No bias was 

associated with the PAH calibration noncompliances.  

 

3.4 Laboratory Precision 

Precision is a measure of the degree to which two or more measurements are in agreement and 

describes the reproducibility of measurements of the same parameter for samples analyzed under similar 

conditions.    

 

Precision for chemical parameters is expressed as a Relative Percent Difference (RPD), which is defined 

as the ratio of the difference to the mean for the two values being evaluated.  RPDs, typically expressed 

as percentages, are used to evaluate both field and laboratory duplicate precision and are calculated as 

follows: 

 

( ) 100 x 
2/V2  V1

V2 - V1
  RPD

+
=  

 

 where  RPD = relative percent difference 

  V1, V2 = two results obtained by analyzing duplicate samples 
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The precision estimates obtained from duplicate field samples encompass the combined uncertainty 

associated with sample collection, homogenization, splitting, handling, laboratory and field storage (as 

applicable), preparation for analysis, and analysis.  In contrast, precision estimates obtained from 

analyzing duplicate laboratory samples incorporate only homogenization, sub sampling, preparation for 

analysis, laboratory storage (if applicable), and analysis uncertainties. 

 

All PAH results except phenanthrene were qualified as estimated for the field duplicate pairs 

(FD09141003 / OU9-SS-22-0002) due to field duplicate imprecision.  Several lead results were qualified 

due to laboratory duplicate imprecision. Results qualified due to imprecision QC were not rejected and 

are therefore considered usable data.  Imprecision data qualifications are common place for the soil due 

to the heterogeneity of that matrix.  No bias was associated with the imprecision noncompliances. 

 

3.5 Comparability 

Comparability is defined as the confidence with which one data set can be compared with another (e.g., 

among sampling points and among sampling events). Comparability was achieved by using standardized 

sampling and analysis methods, as well as standardized data reporting formats.  Comparability of laboratory 

measurements was achieved primarily through the use and documentation of standard sampling and 

analytical methods.  Results were reported in units that ensured comparability with current state and federal 

standards and guidelines. Comparability of laboratory measurements was assessed primarily through the 

use of QC samples and through adherence to the quality assurance (QA) plan.   

 

The only comparability issue detected was that the laboratory analyzed soil samples for 2-methylnaphalene 

for the 2010 samples even though that compound was not requested for analysis.  2-methylnapthalene 

results from the 2010 samples cannot be compare to 2009 2-methylnaphthalene results because, in 

accordance with the Work Plan, 2009 samples were not analyzed for 2-methylnaphthalene.  

 

3.6 Representativeness 

Representativeness is an expression of the degree to which data accurately and precisely depict the 

actual characteristics of a population or environmental condition existing at the site.  By compiling with the 

OU9 SAP (Tetra Tech, July 2009), and the use of standardized sampling, sample handling, sample 

analysis, and data reporting procedures were designed so that the final data would be accurate 

representations of actual site conditions.  The DQR found the data collected to be representative of 

targeted populations with the following exception.   
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Boring OU9-22 could not be collected at its intended location.  Location OU9-22, which was the proposed 

sample location north of sampling location OU9-13, was placed to determine whether ash was still 

present underneath the fill material in this area.  A 12-inch water line is located in the targeted area of 

sampling and the sample was moved south, in the near vicinity of OU9-13.  The impact on the 

understanding of post-removal action conditions because the location was moved will be evaluated in the 

OU9 RI Report. 

 

4.0  DATA USABILITY   
 

None of the findings adversely affect project data usability to the extent that data were rejected. Data 

users should be aware the MS %R noncompliances indicate that antimony and PAH results are biased 

low.  The data evaluated is considered usable for the purposes of this project as described in the OU9 

SAP (Tetra Tech, July 2009).  Data usability is further discussed in the OU9 Remedial Investigation 

Report.  



Table D.1
2010 Sample Collection Completeness Evaluation

Operable Unit 9
Portsmouth Naval Shipyard, Kittery, Maine

Analytical Fraction
Planned 

Environmental 
Samples 

Environmental 
Samples 
Collected

Environmental Sample 
Collection Percent 

Completeness

Select Metals  (Antimony, 
Mercury, Lead) 10 10 100

PAHs 10 10 100

Analytical Fraction
Planned 

Environmental 
Samples 

Environmental 
Samples 
Collected

Environmental Sample 
Collection Percent 

Completeness

Select Metals  (Antimony, 
Mercury, Lead)

Up to 20 
dependant upon 

refusal
18 100

PAHs
Up to 20 

dependant upon 
refusal

18 100

Analytical Fraction Field Duplicates 
Expected

Field Duplicates 
Collected

Field Duplicate Percent 
Completeness

Planned 
Rinsate 
Blanks

Rinsate 
Blanks 

Collected

Rinsate Blank 
Percent 

Completeness

Planned 
MS/MSD

MS/MSD 
Collected

MS/MSD Percent 
Completeness

Select Metals  (Antimony, 
Mercury, Lead) 3 3 100 1 1 100 2 2 100

PAHs 3 3 100 1 1 100 2 2 100

Sample Collection Completeness
Surface Soil

Subsurface Soil

The target goal was to collect samples to a depth of 8 feet below ground surface or 
refusal whichever was shallower.  Refusal was encountered at 2 boring locations prior to 
reaching a depth of 5 feet below ground surface; therefore, even though 20 samples were 
not collected sample collection completeness is still considered 100 percent.

QC Samples - Soil

Acronyms

QC = quality control

MS/MSD = matrix spike/matrix spike duplicate



Table D.2
2010 Sample Laboratory Analysis Completeness Evaluation

Operable Unit 9
Portsmouth Naval Shipyard, Kittery, Maine

Laboratory Measurement Completeness
Surface Soil

Parameter
Environme

Sample
Collecte

ntal 
s 
d

Va
Analy
Resu

lid 
tical 
lts (1)

Laboratory 
Measurement Percent 

Completeness

Select Metals  (Antimony, 
Mercury, Lead) 10 30 100

PAHs 10 170 100
Subsurface Soil

Parameter
Environme

Sample
Collecte

ntal 
s 
d

Va
Analy
Resu

lid 
tical 
lts (1)

Laboratory 
Measurement Percent 

Completeness

Select Metals  (Antimony, 
Mercury, Lead) 18 54 100

PAHs 18 306 100
QC Samples - Soil

Parameter Field Duplic
Collecte

ates 
d

Va
Analy
Resu

lid 
tical 
lts (1)

Labora
Measuremen

Complet

tory 
t Percent 

eness

WP Rinsat
Blanks 

Collected

e Valid 
Analytical 
Results (1)

Laborat
Measurem

Percen
Completen

ory 
ent 
t 
ess

MS/
Coll

MSD 
ected

Valid 
Analytical 
Results (1)

Laboratory 
Measurem

ent 
Percent 

Completen
ess

Select Metals  (Antimony, 
Mercury, Lead) 3 9 100 1 3 100 2 6 100

PAHs 3 51 100 1 17 100 2 34 100

1.  Valid Analytical Results = The number of parameters per matrix multipled by the number of samples collected.

Acronyms
MS/MSD = matrix spike/matrix spike duplicate
NA = not applicable 
QC = quality control



APPENDIX E 
 

FIELD TASK MODIFICATION 
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