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1.0  INTRODUCTION 

The Pre-Design Investigation Data Package for Operable Unit (OU) 2 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 N62470-08-

D-1001, Contract Task Order (CTO) WE43.  OU2 is located in the south-central portion of PNS, as 

presented on Figure 1, and consists of Site 6 – The Defense Reutilization and Marketing Office (DRMO) 

Storage Yard, Site 29 – the Former Teepee Incinerator Site, and the DRMO Impact Area.  Figure 2 

presents the OU2 site layout.   

 

Sampling for the OU2 Pre-Design Investigation was conducted to collect data to support the OU2 

Remedial Design (RD) under the Comprehensive Environmental Response, Compensation, and Liability 

Act (CERCLA).  The OU2 Pre-Design Investigation was conducted to obtain soil data to define the limit of 

soil contamination on the western side of OU2, in the vicinity of Building 348 and John Paul Jones 

Avenue.  Field activities were conducted in April 2011 and consisted of collecting surface and subsurface 

samples from 19 soil borings across the investigation area.  Soil boring locations are identified on Figure 

3.  The sampling was conducted in accordance with the Sampling and Analysis Plan (SAP) for Operable 

Unit 2 Pre-Design Investigation (Tetra Tech, November 2010).   

 

The results from the 2011 soil sampling for the Pre-Design Investigation are presented in this data 

package.  The remainder of this data package provides a summary of the activities, results, and the 

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

activities.  Section 3.0 provides a summary of the analytical results, and Section 4.0 provides a summary 

of the DQR.   

 

Support documentation provided in appendices is as follows: 

 

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

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

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

database on CD. 

• Appendix D contains the DQR. 

• Appendix E contains survey data.   
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2.0  SAMPLING INVESTIGATION 

This section provides a summary of the OU2 Pre-Design Investigation field activities conducted in April 

2011.  The activities included surface and subsurface soil sampling at OU2 using direct-push technology 

(DPT).  The 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 2011 analytical results are 

presented in Section 3.0.  Minor deviations from the OU2 Pre-Design Investigation SAP (Tetra Tech, 

November 2010) are also discussed herein 

 

2.1  SITE UTILITY CLEARANCE 

Utility clearance activities were conducted prior to field activities, and no intrusive activities (i.e., drilling 

deeper than 6 inches) occurred until the areas intended for investigation were cleared.  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.  Dig Safe was notified of site work on March 29, 2011 

for ground intrusive activities, which took place on April 11 and 12, 2011.    

Prior to utility clearance sample locations were measured using a tape measure from buildings and other 

permanent site features that were easily identified on site.  There was one deviation in the location of soil 

borings (for OU2-417).  The deviation is discussed further as part of the DQR discussion in Section 4.0.   

 

2.2 SOIL SAMPLING 

Nineteen soil borings (OU2-400 to OU2-418) were advanced using a Geoprobe® DPT rig, and soil 

samples were collected from the borings with Geoprobe® Macro-Core® samplers.  Samples were 

collected at locations OU2-400 through OU2-418 from depths as shown on Table 2-1.  In accordance with 

the SAP, samples were to be collected at 2-foot intervals from the surface to 10 feet bgs or sampler 

refusal is encountered, whichever is shallower.  Only OU2-401 could be advanced to 10 feet and all of the 

targeted depth intervals [0 to 2 feet below ground surface (bgs), 2 to 4 feet bgs, 4 to 6, 6 to 8, and 8 to 

10 feet bgs] could be collected at this boring.  In the other borings refusal was generally encountered 

between 2 and 6 feet bgs.  Multiple attempts were made at locations where refusal was encountered at 

depths shallower than 10 feet.  Table 2-1 identifies the depths at which refusal was encountered at each 

soil boring location.   

                                                      

1 Dig Safe is the State of Maine one-call utility clearance service.  
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Following advancement, 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.   

 

2.4 SURVEY 

Following boring advancement, the horizontal and vertical coordinates of each boring location were 

professionally surveyed by Doucet Surveying, a Maine licensed surveyor, to sub-meter accuracy.  The 

survey of the boring locations was conducted as part of a larger topographic survey of OU2.  Appendix E 

provides the survey data for the boring locations only.   

 



TABLE 2-1

SUMMARY OF 2011 SOIL SAMPLING AND ANALYTICAL PROGRAM
OPERABLE UNIT 2

PORTSMOUTH NAVAL SHIPYARD, KITTERY, MAINE
PAGE 1 OF 2

Location Sample ID
Sample Depth        

(feet bgs) Analyses (1) Comment

OU2-SS-400-0002 0 to 2 PCB Homologs, Cu, and Pb

OU2-SB-400-0204 2 to 4 Not Analyzed

OU2-SS-401-0002 0 to 2 PCB Homologs, Cu, and Pb

OU2-SB-401-0204 2 to 4 Pb

OU2-SB-401-0406 4 to 6 Pb

OU2-SB-401-0608 6 to 8 Pb

OU2-SB-401-0810 8 to 10 Pb

OU2-SS-402-0002 0 to 2 PCB Homologs, Cu, and Pb

OU2-SB-402-0204 2 to 4 Pb

OU2-SB-402-0406 4 to 6 Pb

OU2-SS-403-0002 0 to 2 PCB Homologs, Cu, and Pb

OU2-SB-403-0204 2 to 4 Not Analyzed

OU2-SB-403-0406 4 to 6 Not Analyzed

OU2-SS-404-0002/ 
OU2-SS-404-D

0 to 2 PCB Homologs, Cu, and Pb

OU2-SB-404-0204 2 to 4 Not Analyzed

OU2-SS-405-0002 0 to 2 PCB Homologs, Cu, and Pb

OU2-SB-405-0204 2 to 4 Not Analyzed
OU2-SB-405-0406 4 to 6 Not Analyzed

OU2-SB-405-0608 6 to 8 Not Analyzed

OU2-SS-406-0002 0 to 2 PCB Homologs, Cu, and Pb

OU2-SB-406-0204 2 to 4 Not Analyzed

OU2-404

OU2-400

OU2-403

EOB (refusal) at 4 feet bgs.

EOB (refusal) 6 feet bgs.

EOB (refusal) at 4 feet bgs.

OU2-401

OU2-402

EOB at 10 feet bgs.

EOB (refusal) 6 feet bgs.

OU2-405

OU2-406

EOB (refusal) at 8 feet bgs.

EOB (refusal) at 4 feet bgs.



TABLE 2-1

SUMMARY OF 2011 SOIL SAMPLING AND ANALYTICAL PROGRAM
OPERABLE UNIT 2

PORTSMOUTH NAVAL SHIPYARD, KITTERY, MAINE
PAGE 2 OF 2

Location Sample ID
Sample Depth        

(feet bgs) Analyses (1) Comment

OU2-SS-407-0002 0 to 2 PCB Homologs, Cu, and Pb

OU2-SB-407-0203/ 
OU2-SB-407-0203-D

2 to 3 Pb

OU2-SS-408-0002 0 to 2 PCB Homologs, Cu, and Pb

OU2-SB-408-0204 2 to 4 Pb

OU2-409 OU2-SS-409-0002 0 to 2 PCB Homologs, Cu, and Pb EOB (refusal) at 2 feet bgs.

OU2-410 OU2-SS-410-0002 0 to 2 PCB Homologs, Cu, and Pb EOB (refusal) at 2 feet bgs.

OU2-411 OU2-SS-411-0002 0 to 2 PCB Homologs, Cu, and Pb EOB (refusal) at 2 feet bgs.

OU2-SS-412-0002 0 to 2 PCB Homologs, Cu, and Pb

OU2-SB-412-0203 2 to 3 Not Analyzed

OU2-413 OU2-SS-413-0002 0 to 2 PCB Homologs, Cu, and Pb EOB (refusal) at 2.5 feet bgs.

OU2-414
OU2-SS-414-0002/ 

OU2-SS-414-0002-D
0 to 2 PCB Homologs, Cu, and Pb EOB (refusal) at 2 feet bgs.

OU2-415 OU2-SS-415-0002 0 to 2 PCB Homologs, Cu, and Pb EOB (refusal) at 2 feet bgs.

OU2-SS-416-0002 0 to 2 PCB Homologs, Cu, and Pb

OU2-SB-416-0204 2 to 4 Pb

OU2-417 OU2-SS-417-0002 0 to 2 PCB Homologs, Cu, and Pb EOB (refusal) at 2 feet bgs.

OU2-SS-418-0002 0 to 2 PCB Homologs, Cu, and Pb

OU2-SB-418-0204 2 to 4 Not Analyzed

bgs - Below ground surface
EOB - End of boring
Cu - Copper
Pb - Lead

Notes: All locations where refusal occurred were attempted 3 times. 
1 - Samples were analyzed based on the decisions provided in the SAP and as discussed in Section 3.0.  

EOB (refusal) at 3.5 feet bgs.OU2-408

OU2-407 EOB (refusal) at 3 feet bgs.

OU2-418 EOB (refusal) at 3.5 feet bgs.

OU2-412 EOB (refusal) at 3 feet bgs.

OU2-416 EOB (refusal) at 3.9 feet bgs.
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3.0  SOIL ANALYTICAL RESULTS 

This section provides the analytical results for soil samples collected during the OU2 Pre-Design 

Investigation 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 OU2 Pre-Design Investigation SAP; Appendix C contains a database printout of the 2011 soil 

data and data validation technical memoranda for the corresponding data (on CD).   

 

The soil samples for the OU2 Pre-Design Investigation were analyzed by Mitkem Laboratories of 

Warwick, Rhode Island, for polychlorinated biphenyl (PCB) homologs, lead, and copper in accordance 

with the OU2 Pre-Design Investigation SAP.  Soil samples were analyzed for PCBs via SW-846 Method 

3510C/3550, prepared by Sonication and utilizing gas chromatography/mass spectrometry (GC/MS) 

instrumentation coupled with a selective ion monitoring (SIM) detector (EPA Method 680).  Soil samples 

were analyzed for copper and lead via SW-846 Method 3005A/3010A/6010C utilizing inductively couple 

plasma (ICP) - atomic emission spectrometer (AES) instrumentation. 

 

The soil sample analyses were conducted in phases based on analytical results of the surface and sub-

surface soil samples.  Soil samples were collected in 2-foot increments (0 to 2 feet, 2 to 4 feet, 4 to 6 feet, 

6 to 8 feet, and 8 to10 feet) until a depth of 10 feet bgs was reached or refusal was encountered, 

whichever was shallower.  As provided in the SAP, samples from the 0-to-2 foot interval were analyzed in 

the first phase, then if required at a particular soil boring location, the next phase included analysis of the 

2-to-4-foot and 4–to-6-foot intervals.  The last phase, if required, included the 6-to-8-foot and 8-to-10-foot 

intervals.  Lead was the only chemical in surface soil samples (0 to 2 feet bgs) that exceeded Project 

Action Levels (PALs); therefore, the selected subsurface samples were only analyzed for lead.  Table 2-1 

identifies soil boring locations where subsurface soil samples were analyzed.  In accordance with the 

SAP, subsurface soil samples for locations where the lead concentration in the surface soil sample 

exceeded 1,600 mg/kg were analyzed for lead.  Subsurface soil samples indicated on Table 2-1 as “Not 

Analyzed” were not analyzed because the surface soil lead concentration for those locations were less 

than 1,600 mg/kg.  Of the borings requiring subsurface soil lead analysis, boring OU2-401 was the only 

location that had samples collected below 6 feet bgs (6-to-8 foot and 8-to-10 foot intervals).  Because of 

the limited number of samples and analysis, and to expedite completion of sample analysis, the two 

deeper subsurface soil samples were also analyzed during the second phase, without waiting for the 

results of the lead analysis for the two shallower subsurface soil samples at OU2-401. 

 



TABLE 3-1

FREQUENCIES OF DETECTION FOR 2011 SURFACE SOIL SAMPLES 
OPERABLE UNIT 2

PORTSMOUTH NAVAL SHIPYARD, KITTERY, MAINE

CAS Number Parameter
Frequency of 
Detection (1)

Range of Non- 
Detects

Range of 
Detects

Sample With Maximum 
Detection (2)

7440-50-8 COPPER 19/19 - 15.6 - 2190 OU2-SS-407-0002
7439-92-1 LEAD 19/19 - 24.2 - 29100 OU2-SS-416-0002

25512-42-9 DICHLOROBIPHENYLS 3/19 0.086 - 0.097 0.05 - 0.27 OU2-SS-412-0002-D
28655-71-2 HEPTACHLOROBIPHENYLS 11/19 0.26 - 0.29 0.23 - 7.9 OU2-SS-413-0002
26601-64-9 HEXACHLOROBIPHENYL 18/19 0.18 - 0.18 0.29 - 52 OU2-SS-402-0002
27323-18-8 MONOCHLOROBIPHENYLS 4/19 0.086 - 0.097 0.31 - 1.7 OU2-SS-416-0002
53742-07-7 NONACHLOROBIPHENYLS 6/19 0.43 - 0.049 0.41 - 10 OU2-SS-413-0002
TTNUS598 OCTACHLOROBIPHENYLS 2/19 0.26 - 0.29 0.5 - 0.65 OU2-SS-404-0002-D
2051-24-3 PCB-209 0/19 0.43-0.49 - -
25429-29-2 PENTACHLOROBIPHENYLS 17/19 0.18 - 0.19 0.15 - 98 OU2-SS-402-0002
26914-33-0 TETRACHLOROBIPHENYLS 8/19 0.17 - 0.19 0.42 - 27 OU2-SS-402-0002
TTNUS565 TOTAL PCB HOMOLOGS (3) 19/19 - 0.15 - 180 OU2-SS-402-0002
TTNUS597 TRICHLOROBIPHENYLS 6/19 0.086 - 0.096 0.044 - 0.38 OU2-SS-410-0002

CAS - Chemical Abstract Service
mg/kg - milligram/kilogram 
ug/kg - microgram/kilogram

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. 
3 - Laboratory summation of positive PCB homolog results per sample.  

Associated Samples:
OU2-SS-400-0002 OU2-SS-410-0002
OU2-SS-401-0002 OU2-SS-411-0002
OU2-SS-402-0002 OU2-SS-412-0002
OU2-SS-403-0002 OU2-SS-412-0002-D
OU2-SS-404-0002 OU2-SS-413-0002
OU2-SS-404-0002-D OU2-SS-414-0002
OU2-SS-405-0002 OU2-SS-415-0002
OU2-SS-406-0002 OU2-SS-416-0002
OU2-SS-407-0002 OU2-SS-417-0002
OU2-SS-408-0002 OU2-SS-418-0002
OU2-SS-409-0002

Inorganics (mg/kg)

PCB Homologs (ug/kg)



TABLE 3-2

FREQUENCIES OF DETECTION FOR 2011 SUBSURFACE SOIL SAMPLES 
OPERABLE UNIT 2

PORTSMOUTH NAVAL SHIPYARD, KITTERY, MAINE

CAS Number Parameter
Frequency Of 
Detection (1)

Range of Non- 
Detects

Range of 
Detects

Sample With Maximum 
Detection (2)

7439-92-1 LEAD 10/10 - 10.9 - 9790 OU2-SB-408-0204

CAS - Chemical Abstract Service
mg/kg - milligram/kilogram

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:
OU2-SB-400-0204
OU2-SB-401-0204
OU2-SB-401-0406
OU2-SB-401-0608
OU2-SB-401-0810
OU2-SB-402-0204
OU2-SB-402-0406
OU2-SB-407-0203
OU2-SB-407-0203-D
OU2-SB-408-0204
OU2-SB-416-0204

Inorganics (mg/kg)
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4.0  DATA QUALITY SUMMARY  

A DQR was conducted for the analytical laboratory data collected during the OU2 Pre-Design 

Investigation.  The DQR reviewed the processes used to determine whether analytical laboratory data 

were of acceptable technical quality for use in decision making.  The DQR (Appendix D) also evaluated 

the measures of data completeness, sensitivity, comparability, and representativeness.  The following 

provides a summary of the data quality issues to be considered prior to data use.   

 

The OU2 Pre-Design Investigation SAP (Tetra Tech, November 2010) 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.   

 

There was one deviation from the SAP in location of a soil boring.  The SAP specified that a boring be 

installed between the previous samples SS-01-03 and OU2-124 to better delineate the remediation area 

(based on clean up levels for protection of industrial workers) within the current boundary of OU2.  Boring 

OU2-417 was intended for this purpose; however, the actual sample location was installed near 

SS-01-03.  This deviation from the SAP does not affect the data quality based on the elevated lead 

results in surrounding borings.  The data will be used in the delineation of the remediation area as part of 

the RD. 

 

No data were rejected during this review; therefore all data are considered acceptable for project use.  

Specific information can be found in the DQR, Appendix D.  
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ANALYTICAL DATA 



C.1   SOIL DATABASE PRINTOUT 

 



APPENDIX C.1

SOIL DATABASE PRINTOUT 

OU2 PRE-DESIGN INVESTIGATION SOIL SAMPLING DATA PACKAGE

PORTSMOUTH NAVAL SHIPYARD, KITTERY, MAINE

1 OF 5

LOCATION

SAMPLE ID

SAMPLE DATE

LOCATION TYPE

EASTING

NORTHING

SAMPLE INTERVAL

INORGANICS (MG/KG)

COPPER 48.5 J NA 120 J NA NA NA NA

LEAD 8320 1040 J 2000 641 J 72.7 J 12.8 J 10.9 J

MISCELLANEOUS PARAMETERS (%)

PERCENT MOISTURE 10 11 9.4 10 7.3 18 17

PCB HOMOLOGS (UG/KG)

DICHLOROBIPHENYLS 0.091 U NA 0.091 U NA NA NA NA

HEPTACHLOROBIPHENYLS 0.23 J NA 2 NA NA NA NA

HEXACHLOROBIPHENYL 0.49 J NA 3.5 NA NA NA NA

MONOCHLOROBIPHENYLS 0.091 U NA 0.091 U NA NA NA NA

NONACHLOROBIPHENYLS 0.46 U NA 0.46 U NA NA NA NA

OCTACHLOROBIPHENYLS 0.27 U NA 0.27 U NA NA NA NA

PCB-209 0.46 U NA 0.46 U NA NA NA NA

PENTACHLOROBIPHENYLS 0.38 J NA 1.7 NA NA NA NA

TETRACHLOROBIPHENYLS 0.18 U NA 0.18 U NA NA NA NA

TOTAL PCB HOMOLOGS 1.1 NA 7.2 NA NA NA NA

TRICHLOROBIPHENYLS 0.091 U NA 0.091 U NA NA NA NA

mg/kg - milligram/kilogram

ug/kg - microgram/kilogram

NA - Not analyzed

J - Adjusted

U - Non-Detect

SS - Surface soil

SB - Subsurface soil

88709.74388709.743 88702.874 88702.874 88702.874 88702.87488702.874

2800421.4942800421.494 2800443.034 2800443.034 2800443.034 2800443.0342800443.034

SBSS SB SB SB

OU2-SB-400-0204OU2-SS-400-0002 OU2-SB-401-0204 OU2-SB-401-0406 OU2-SB-401-0608 OU2-SB-401-0810OU2-SS-401-0002

OU2-400 OU2-401

20110412 20110412 20110412 20110412 201104122011041220110412

0 - 2 2 - 4 4 - 6 6 - 8 8 - 10

SS

2 - 4

SB

0 - 2
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SOIL DATABASE PRINTOUT 

OU2 PRE-DESIGN INVESTIGATION SOIL SAMPLING DATA PACKAGE

PORTSMOUTH NAVAL SHIPYARD, KITTERY, MAINE

2 OF 5

LOCATION

SAMPLE ID

SAMPLE DATE

LOCATION TYPE

EASTING

NORTHING

SAMPLE INTERVAL

INORGANICS (MG/KG)

COPPER

LEAD

MISCELLANEOUS PARAMETERS (%)

PERCENT MOISTURE

PCB HOMOLOGS (UG/KG)

DICHLOROBIPHENYLS

HEPTACHLOROBIPHENYLS

HEXACHLOROBIPHENYL

MONOCHLOROBIPHENYLS

NONACHLOROBIPHENYLS

OCTACHLOROBIPHENYLS

PCB-209

PENTACHLOROBIPHENYLS

TETRACHLOROBIPHENYLS

TOTAL PCB HOMOLOGS

TRICHLOROBIPHENYLS

mg/kg - milligram/kilogram

ug/kg - microgram/kilogram

NA - Not analyzed

J - Adjusted

U - Non-Detect

SS - Surface soil

SB - Subsurface soil

1370 J NA NA 56.3 J 36.1 J 43.65 51.2 J

2030 111 J 346 J 269 838 1094 1350

8.5 9.3 10 8.7 8.6 9.8 11

0.09 UJ NA NA 0.091 U 0.091 U 0.0915 U 0.092 U

7.9 J NA NA 3.6 1.1 J 1.95 2.8

52 J NA NA 3.4 3.8 3.5 3.2

0.09 UJ NA NA 0.091 U 0.091 U 0.0915 U 0.092 U

0.45 UJ NA NA 0.46 U 0.46 U 0.46 U 0.46 U

0.27 UJ NA NA 0.5 J 0.27 U 0.3925 0.65 J

0.45 UJ NA NA 0.46 U 0.46 U 0.46 U 0.46 U

98 J NA NA 1.5 1.7 J 2.7 3.7 J

27 J NA NA 0.42 J 0.18 U 0.18 U 0.18 U

180 J NA NA 9.4 6.6 8.3 10

0.09 UJ NA NA 0.052 J 0.091 U 0.0915 U 0.092 U

88683.664 88680.694 88680.694 88680.69488691.294 88691.29488691.294

OU2-402 OU2-403 OU2-404

2800427.265 2800427.2652800427.265 2800463.254 2800436.505 2800436.505 2800436.505

OU2-SB-402-0204 OU2-SB-402-0406

20110412

OU2-SS-402-0002 OU2-SS-403-0002 OU2-SS-404-0002

2011041220110412 20110412 20110412 20110412 20110412

OU2-SS-404-0002-AVG OU2-SS-404-0002-D

SS SSSB SBSS SS SS

0 - 2 0 - 2 0 - 22 - 4 4 - 60 - 2 0 - 2



APPENDIX C.1

SOIL DATABASE PRINTOUT 

OU2 PRE-DESIGN INVESTIGATION SOIL SAMPLING DATA PACKAGE

PORTSMOUTH NAVAL SHIPYARD, KITTERY, MAINE

3 OF 5

LOCATION

SAMPLE ID

SAMPLE DATE

LOCATION TYPE

EASTING

NORTHING

SAMPLE INTERVAL

INORGANICS (MG/KG)

COPPER

LEAD

MISCELLANEOUS PARAMETERS (%)

PERCENT MOISTURE

PCB HOMOLOGS (UG/KG)

DICHLOROBIPHENYLS

HEPTACHLOROBIPHENYLS

HEXACHLOROBIPHENYL

MONOCHLOROBIPHENYLS

NONACHLOROBIPHENYLS

OCTACHLOROBIPHENYLS

PCB-209

PENTACHLOROBIPHENYLS

TETRACHLOROBIPHENYLS

TOTAL PCB HOMOLOGS

TRICHLOROBIPHENYLS

mg/kg - milligram/kilogram

ug/kg - microgram/kilogram

NA - Not analyzed

J - Adjusted

U - Non-Detect

SS - Surface soil

SB - Subsurface soil

15.6 J 71.7 J 2190 J NA NA NA 270 J NA

40.4 1150 3380 3940 J 3800 3660 J 4870 9790 J

3.7 6.9 12 22 22 22 11 18

0.086 U 0.088 U 0.093 U NA NA NA 0.092 U NA

0.26 U 0.27 U 0.28 U NA NA NA 2.8 NA

1.3 0.88 0.29 J NA NA NA 6.3 NA

0.086 U 0.088 U 0.093 U NA NA NA 0.092 U NA

0.43 U 0.44 U 0.47 U NA NA NA 1.3 J NA

0.26 U 0.27 U 0.28 U NA NA NA 0.28 U NA

0.43 U 0.44 U 0.47 U NA NA NA 0.46 U NA

2.1 0.24 J 0.19 U NA NA NA 0.52 J NA

0.17 U 0.18 U 0.19 U NA NA NA 0.18 U NA

3.4 1.1 0.29 J NA NA NA 11 NA

0.086 U 0.088 U 0.093 U NA NA NA 0.092 U NA

88618.33488618.33488658.644 88639.114 88623.204 88623.204 88623.20488623.204

2800409.606 2800409.6062800409.606 2800440.2062800440.206

OU2-405

2800443.255

OU2-406 OU2-407 OU2-408

OU2-SS-408-0002OU2-SS-406-0002 OU2-SB-407-0203 OU2-SB-407-0203-AVG OU2-SB-407-0203-DOU2-SS-407-0002 OU2-SB-408-0204OU2-SS-405-0002

201104112011041120110411 20110411 20110411 20110411 2011041120110411

SBSS SBSS

0 - 2 0 - 2 2 - 3

SS SS SB SB

2800429.535 2800409.606

2 - 3 2 - 30 - 2 2 - 40 - 2
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SOIL DATABASE PRINTOUT 

OU2 PRE-DESIGN INVESTIGATION SOIL SAMPLING DATA PACKAGE

PORTSMOUTH NAVAL SHIPYARD, KITTERY, MAINE

4 OF 5

LOCATION

SAMPLE ID

SAMPLE DATE

LOCATION TYPE

EASTING

NORTHING

SAMPLE INTERVAL

INORGANICS (MG/KG)

COPPER

LEAD

MISCELLANEOUS PARAMETERS (%)

PERCENT MOISTURE

PCB HOMOLOGS (UG/KG)

DICHLOROBIPHENYLS

HEPTACHLOROBIPHENYLS

HEXACHLOROBIPHENYL

MONOCHLOROBIPHENYLS

NONACHLOROBIPHENYLS

OCTACHLOROBIPHENYLS

PCB-209

PENTACHLOROBIPHENYLS

TETRACHLOROBIPHENYLS

TOTAL PCB HOMOLOGS

TRICHLOROBIPHENYLS

mg/kg - milligram/kilogram

ug/kg - microgram/kilogram

NA - Not analyzed

J - Adjusted

U - Non-Detect

SS - Surface soil

SB - Subsurface soil

16.2 J 357 J 53.2 J 184 J 135.1 86.2 J 390 J

24.2 1660 258 1550 J 1104 658 J 770

6.5 10 6.4 8.2 7.95 7.7 7.6

0.088 U 0.05 J 0.088 UJ 0.084 J 0.177 0.27 J 0.12 J

0.26 U 5.3 0.27 UJ 0.86 J 0.74 0.62 J 7.9

0.18 U 17 4.8 J 13 11.45 9.9 50

0.088 U 0.092 U 0.31 J 0.95 0.49725 0.089 U 0.39

0.44 U 0.89 J 0.49 J 0.41 J 0.41 J 0.45 U 10

0.26 U 0.28 U 0.27 UJ 0.27 U 0.27 U 0.27 U 0.27 U

0.44 U 0.46 U 0.44 UJ 0.45 U 0.45 U 0.45 U 0.45 U

0.15 J 11 3.6 J 8.7 9.35 10 75

0.18 U 0.18 U 0.18 UJ 0.8 1 1.2 13

0.15 J 34 9.2 J 24 23 22 160

0.088 U 0.38 0.088 UJ 0.089 U 0.089 U 0.089 U 0.15 J

88611.12 88599.664 88606.614 88593.25 88593.25 88593.25 88588.08

2800450.456 2800450.456 2800474.0762800465.025 2800385.847 2800418.636 2800450.456

OU2-412 OU2-413OU2-409 OU2-410 OU2-411

OU2-SS-412-0002-D OU2-SS-413-0002OU2-SS-409-0002 OU2-SS-410-0002 OU2-SS-411-0002 OU2-SS-412-0002 OU2-SS-412-0002-AVG

20110411 20110412 20110411 20110411 20110411 20110411 20110411

SS SS SS SS SSSS SS

0 - 2 0 - 2 0 - 2 0 - 2 0 - 2 0 - 20 - 2
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SOIL DATABASE PRINTOUT 

OU2 PRE-DESIGN INVESTIGATION SOIL SAMPLING DATA PACKAGE

PORTSMOUTH NAVAL SHIPYARD, KITTERY, MAINE

5 OF 5

LOCATION

SAMPLE ID

SAMPLE DATE

LOCATION TYPE

EASTING

NORTHING

SAMPLE INTERVAL

INORGANICS (MG/KG)

COPPER

LEAD

MISCELLANEOUS PARAMETERS (%)

PERCENT MOISTURE

PCB HOMOLOGS (UG/KG)

DICHLOROBIPHENYLS

HEPTACHLOROBIPHENYLS

HEXACHLOROBIPHENYL

MONOCHLOROBIPHENYLS

NONACHLOROBIPHENYLS

OCTACHLOROBIPHENYLS

PCB-209

PENTACHLOROBIPHENYLS

TETRACHLOROBIPHENYLS

TOTAL PCB HOMOLOGS

TRICHLOROBIPHENYLS

mg/kg - milligram/kilogram

ug/kg - microgram/kilogram

NA - Not analyzed

J - Adjusted

U - Non-Detect

SS - Surface soil

SB - Subsurface soil

338 J 410 J 75 J NA 78.8 J 224 J

924 1810 29100 44.6 J 434 311

15 11 8.8 4 15 8.9

0.096 U 0.092 U 0.09 UJ NA 0.097 U 0.09 U

0.45 J 2.1 0.27 UJ NA 0.29 U 0.27 U

2.8 8.9 1.6 J NA 2.5 15

0.096 U 0.092 U 1.7 J NA 0.097 U 0.09 U

0.48 U 0.54 J 0.45 UJ NA 0.49 U 0.45 U

0.29 U 0.28 U 0.27 UJ NA 0.29 U 0.27 U

0.48 U 0.46 U 0.45 UJ NA 0.49 U 0.45 U

3.7 5.8 0.18 UJ NA 1.7 49

0.57 J 1.9 0.18 UJ NA 0.45 J 3.6

7.5 19 3.4 J NA 5.1 67

0.096 U 0.092 U 0.13 J NA 0.33 J 0.044 J

88577.3788577.37 88568.235 88562.1188586.534 88589.124

2800385.447 2800403.597 2800454.1662800454.166 2800431.457 2800464.926

OU2-418OU2-414 OU2-415 OU2-416 OU2-417

OU2-SS-417-0002 OU2-SS-418-0002OU2-SS-414-0002 OU2-SS-415-0002 OU2-SB-416-0204OU2-SS-416-0002

20110411 20110412 2011041120110412 20110412 20110411

0 - 2

SSSS SS SBSS SS

0 - 2 0 - 2 2 - 40 - 2 0 - 2



C.2   DATA VALIDATION REPORTS / ELECTRONIC DATABASE  
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APPENDIX D 
ANALYTICAL DATA QUALITY REVIEW  

SAMPLING AND ANALYSIS PLAN FOR OU2 PRE-DESIGN INVESTIGATION  
PORTSMOUTH NAVAL SHIPYARD, KITTERY, MAINE 

 

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

Following is the data usability assessment for the Pre-Design Investigation for Operable Unit 2.   

 

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 rules established in USEPA Region 1 Laboratory 

Data Validation Functional Guidelines for Evaluating Organic Analyses – Part II (December 1996), 

USEPA Region I Laboratory Data Validation Functional Guidelines for Evaluating Inorganic Analyses 

(November 2008), and Department of Defense (DoD) document entitled Quality Systems Manual (QSM) 

for Environmental Laboratories (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 SAP for OU2 

Pre-Design Investigation (Tetra Tech, November, 2010).  

 

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. 
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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 were rejected during evaluation of sample results for the OU2 Pre-Design Investigation.  

Qualified data and the reason for qualification during OU2 Pre-Design Investigation are presented in 

Table D-1.  Any data impacts based on the results of the data evaluation are discussed in the remainder 

of this review.  

 

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 
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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. (Tetra Tech) data management group.  A complete printout of the data results 

with validation flags is presented 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. lead and copper 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: 

 

100 x 
T
V

  %C =  

 

where %C = percent completeness 
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 V = number of samples (or results) determined to be valid 

 T = total number of planned samples (or results) 

 

As described in the SAP (Tetra Tech, November 2010) soil boring samples were collected in 2-foot 

increments (0 to 2 feet, 2 to 4 feet, 4 to 6 feet, 6 to 8 feet, and 8 to10 feet) until a depth of 10 feet bgs is 

reached or shallower refusal was encountered.  The soil sample analyses were conducted in phases 

based on analytical results of the surface and subsurface soil samples.  Samples from the 0-to-2 foot 

interval were analyzed in the first phase, then if required at a particular soil boring location; the next 

phase would include the 2 to 4 foot interval and the 4 to 6 foot interval.  The last phase, if required, would 

include the 6 to 8 foot interval and the 8 to 10 foot interval.  Lead was the only contaminant in surface soil 

samples (0 to 2 feet bgs) that exceeded Project Action Levels (PALs) therefore subsurface samples were 

analyzed for lead only as described in the SAP.  All surface soil samples proposed for the Pre-Design 

Investigation sampling were collected and subsurface soil samples were analyzed in accordance with this 

sampling plan; therefore, the sample percent completeness for the Pre-Design Investigation is 100 

percent.   

 

The percent completeness for laboratory measurements was 100 percent for all fractions as all samples 

sent to the laboratory were analyzed for the appropriate fractions.   

 

In summary, sample completeness for this project is 100 percent.  Laboratory completeness for this 

project was 100 percent. The percent completeness goal for this project is 95 percent as defined in the 

SAP; therefore, completeness goals for this sampling round were met. 

 

3.2 Sensitivity 

Analytical sensitivity was sufficient to meet (equal to or less than) the project specific action levels 

provided in the SAP, which were based on the OU2 Preliminary Remediation Goals (PRGs) for copper, 

lead, and PCBs (Tetra Tech, November 2010).  The method detection limits (MDLs) reported by the 

laboratory were less than the screening levels specified in the laboratory scope-of-work.  Table D-2 lists 

all MDLs and the corresponding minimum screening level developed in the SAP. 

 

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 
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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 

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 %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. 

 

The inductively coupled plasma (ICP) Interference Check Sample (ICS) is evaluated to verify the 

laboratory’s inter-element and background correction factors, and to account for potential spectral 

overlaps and stray light interferences caused by the interfering analytes aluminum, calcium, iron, and 

magnesium.  ICP ICS interference can affect the accuracy of analyte results and is therefore also 

evaluated in this section.   

 

One hundred percent (21 of 21) of the copper results were qualified as estimated (J) for high percent 

recovery in a MS/MSD.  The MS/MSD noncompliance was not egregious enough to qualify affected data 

as rejected therefore the data are considered acceptable for project use; however, data users should be 

aware that MS/MSD %Rs were greater than the quality control limit which indicates copper results are 

biased high.   

 

Five percent (11 of 231) of the polychlorinated biphenyl homolog (PCBH) results were qualified as 

estimated (J and UJ) for low percent recovery in a MS/MSDs.  The MS/MSD noncompliances were not 

egregious enough to qualify affected data as rejected therefore the data are considered acceptable for 

project use; however, data users should be aware that MS/MSD %Rs were less than the quality control 

limit which indicates PCBH results are biased low.   

 

Thirty percent (10 of 32) lead results were qualified as estimated (J) due to ICP serial dilution non-

compliances.  ICP serial dilution is evaluated to determine if chemical intereference exists in the sample 
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matrix.  The ICP serial dilution standard noncompliance was not egregious enough to qualify affected 

data as rejected; therefore the data are considered acceptable for project use. 

 

Fourteen percent (33 of 231) of the PCBH results were qualified as estimated (J) for surrogate recovery 

noncompliances.  Percent difference noncompliances were not egregious enough to qualify affected data 

as rejected therefore the data are considered acceptable for project use; however, data users should be 

aware that QC data indicates qualified results are biased high.   

   

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 

 

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. 

 

Seventeen percent (4 of 23) of the metals results were qualified as estimated (J) for field duplicates 

percent recoveries being outside the quality control limits.  Field duplicates are analyzed to evaluate 

homogenization, splitting, handling, laboratory and field storage (as applicable), preparation for analysis, 

and analysis uncertainties.  The field duplicate noncompliance was not egregious enough to qualify 

affected data as rejected; therefore the data are considered acceptable for project use. 
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One percent (2 of 231) of the PCBH results was qualified as estimated (J) for field duplicates percent 

recoveries being outside the quality control limits.  Field duplicates are analyzed to evaluate 

homogenization, splitting, handling, laboratory and field storage (as applicable), preparation for analysis, 

and analysis uncertainties.  The field duplicate noncompliance was not egregious enough to qualify 

affected data as rejected; therefore the data are considered acceptable for project use. 

 

Thirty four percent (11 of 32) of the lead results were qualified as estimated (J) for laboratory duplicates 

%Rs being outside the quality control limits. Laboratory duplicates are analyzed to evaluate 

homogenization, sub sampling, preparation for analysis, laboratory storage and analyses uncertainties. 

The laboratory duplicate noncompliance was not egregious enough to qualify affected data as rejected; 

therefore the data are considered acceptable for project use. 

 

Several detected PCBH results were qualified as estimated due to uncertainty near the detection limit.  

Those results were reported as detections at concentrations less than 2 times the corresponding analyte 

MDL.  Positive results qualified due to uncertainty near the detection limit are considered imprecise and 

are qualified as estimated because relative error increases as analyte concentrations approach 

corresponding MDLs.  However, such non-compliances are not egregious enough to quality the affected 

data as rejected according to data validation guidelines used for this project; therefore, data precision is 

not considered unacceptable due to those data points qualified because of uncertainty near the detection 

limit.   

 

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 previous data and 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.   

 

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.  The SAP for OU2 

Pre-Design Investigation (Tetra Tech, November, 2010) and the use of standardized sampling, sample 
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handling, sample analysis, and data reporting procedures were designed so that the final data would be 

accurate representations of actual site conditions.  

 

As provided in the SAP, borings in the Pre-Design Investigation boundary were intended to be spaced 

approximately 25 feet apart across the study boundary to provide spatial data to delineate remediation 

areas as part of the Remedial Design (RD).  Borings OU2-400 through OU2-402, OU2-404 through OU2-

416, and OU2-418 were installed for this purpose and provide spatial data for the targeted area.  The 

SAP specified that a boring be located near the former location of sample SS-02.  Boring OU2-403 was 

advanced near the former location of sample SS-02.  There was one deviation from the SAP in locating 

soil boring.  The SAP specified that a boring be installed between the previous samples SS-01-03 and 

OU2-124 to better delineate the remediation area (based on clean up levels for protection of industrial 

workers) within the current boundary of OU2.  Boring OU2-417 was intended for this purpose; however, 

the actual sample location was installed near SS-01-03.  This deviation from the SAP does not affect the 

data quality based on the elevated lead results in surrounding borings.  The data will be used in the 

delineation of the remediation area as part of the RD. 

 

4.0  DATA DEFICIENCIES 

 

No data were rejected during evaluation of sample results for the OU2 Pre-Design Investigation; 

therefore, all data are considered acceptable for project use.  The deviation in the location of boring OU2-

417 does not affect the delineation of remediation areas based on the data from the surrounding borings.   
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Table D-1
Qualified Data Table

OU2 Pre-Design Investigation
Portsmouth Naval Shipyard

Kittery, Maine

Sample Number PARAMETER 1
ANALYTICAL 

FRACTION
SAMPLE 
RESULT

VALUE 
QUALIFIER

QUALIFICATION 
CODE UNITS REASON FOR QUALIFICATION

OU2-SB-400-0204 LEAD M 1040 J FI MG/KG Lab Duplicate Imprecision, ICP Serial Dilution Noncompliance
OU2-SB-401-0204 LEAD M 641 J FI MG/KG Lab Duplicate Imprecision, ICP Serial Dilution Noncompliance
OU2-SB-401-0406 LEAD M 72.7 J FI MG/KG Lab Duplicate Imprecision, ICP Serial Dilution Noncompliance
OU2-SB-401-0608 LEAD M 12.8 J FI MG/KG Lab Duplicate Imprecision, ICP Serial Dilution Noncompliance
OU2-SB-401-0810 LEAD M 10.9 J FI MG/KG Lab Duplicate Imprecision, ICP Serial Dilution Noncompliance
OU2-SB-402-0204 LEAD M 111 J FI MG/KG Lab Duplicate Imprecision, ICP Serial Dilution Noncompliance
OU2-SB-402-0406 LEAD M 346 J FI MG/KG Lab Duplicate Imprecision, ICP Serial Dilution Noncompliance
OU2-SB-407-0203 LEAD M 3940 J FI MG/KG Lab Duplicate Imprecision, ICP Serial Dilution Noncompliance

OU2-SB-407-0203-D LEAD M 3660 J FI MG/KG Lab Duplicate Imprecision, ICP Serial Dilution Noncompliance
OU2-SB-408-0204 LEAD M 9790 J F MG/KG Lab Duplicate Imprecision
OU2-SB-416-0204 LEAD M 44.6 J FI MG/KG Lab Duplicate Imprecision, ICP Serial Dilution Noncompliance
OU2-SS-400-0002 COPPER M 48.5 J D MG/KG MS/MSD Recovery Noncompliance
OU2-SS-401-0002 COPPER M 120 J D MG/KG MS/MSD Recovery Noncompliance
OU2-SS-402-0002 COPPER M 1370 J D MG/KG MS/MSD Recovery Noncompliance
OU2-SS-403-0002 COPPER M 56.3 J D MG/KG MS/MSD Recovery Noncompliance
OU2-SS-404-0002 COPPER M 36.1 J D MG/KG MS/MSD Recovery Noncompliance

OU2-SS-404-0002-D COPPER M 51.2 J D MG/KG MS/MSD Recovery Noncompliance
OU2-SS-405-0002 COPPER M 15.6 J D MG/KG MS/MSD Recovery Noncompliance
OU2-SS-406-0002 COPPER M 71.7 J D MG/KG MS/MSD Recovery Noncompliance
OU2-SS-407-0002 COPPER M 2190 J D MG/KG MS/MSD Recovery Noncompliance
OU2-SS-408-0002 COPPER M 270 J D MG/KG MS/MSD Recovery Noncompliance
OU2-SS-409-0002 COPPER M 16.2 J D MG/KG MS/MSD Recovery Noncompliance
OU2-SS-410-0002 COPPER M 357 J D MG/KG MS/MSD Recovery Noncompliance
OU2-SS-411-0002 COPPER M 53.2 J D MG/KG MS/MSD Recovery Noncompliance
OU2-SS-412-0002 COPPER M 184 J DG MG/KG MS/MSD Recovery Noncompliance, Field Duplicate Imprecision
OU2-SS-412-0002 LEAD M 1550 J G MG/KG Field Duplicate Imprecision

OU2-SS-412-0002-D COPPER M 86.2 J DG MG/KG MS/MSD Recovery Noncompliance, Field Duplicate Imprecision
OU2-SS-412-0002-D LEAD M 658 J G MG/KG Field Duplicate Imprecision
OU2-SS-413-0002 COPPER M 390 J D MG/KG MS/MSD Recovery Noncompliance
OU2-SS-414-0002 COPPER M 338 J D MG/KG MS/MSD Recovery Noncompliance
OU2-SS-415-0002 COPPER M 410 J D MG/KG MS/MSD Recovery Noncompliance
OU2-SS-416-0002 COPPER M 75 J D MG/KG MS/MSD Recovery Noncompliance
OU2-SS-417-0002 COPPER M 78.8 J D MG/KG MS/MSD Recovery Noncompliance
OU2-SS-418-0002 COPPER M 224 J D MG/KG MS/MSD Recovery Noncompliance
OU2-SS-400-0002 HEPTACHLOROBIPHENYLS PCBH 0.23 J P UG/KG Uncertainty near detection limit (< 2 x IDL for inorganics and <CRQL for organics)
OU2-SS-400-0002 HEXACHLOROBIPHENYL PCBH 0.49 J P UG/KG Uncertainty near detection limit (< 2 x IDL for inorganics and <CRQL for organics)
OU2-SS-400-0002 PENTACHLOROBIPHENYLS PCBH 0.38 J P UG/KG Uncertainty near detection limit (< 2 x IDL for inorganics and <CRQL for organics)
OU2-SS-402-0002 DICHLOROBIPHENYLS PCBH 0.09 UJ R UG/KG Surrogates Recovery Noncompliance
OU2-SS-402-0002 HEPTACHLOROBIPHENYLS PCBH 7.9 J R UG/KG Surrogates Recovery Noncompliance
OU2-SS-402-0002 HEXACHLOROBIPHENYL PCBH 52 J R UG/KG Surrogates Recovery Noncompliance
OU2-SS-402-0002 MONOCHLOROBIPHENYLS PCBH 0.09 UJ R UG/KG Surrogates Recovery Noncompliance
OU2-SS-402-0002 NONACHLOROBIPHENYLS PCBH 0.45 UJ R UG/KG Surrogates Recovery Noncompliance
OU2-SS-402-0002 OCTACHLOROBIPHENYLS PCBH 0.27 UJ R UG/KG Surrogates Recovery Noncompliance
OU2-SS-402-0002 PCB-209 PCBH 0.45 UJ R UG/KG Surrogates Recovery Noncompliance
OU2-SS-402-0002 PENTACHLOROBIPHENYLS PCBH 98 J R UG/KG Surrogates Recovery Noncompliance
OU2-SS-402-0002 TETRACHLOROBIPHENYLS PCBH 27 J R UG/KG Surrogates Recovery Noncompliance
OU2-SS-402-0002 TOTAL PCB HOMOLOGS PCBH 180 J R UG/KG Surrogates Recovery Noncompliance
OU2-SS-402-0002 TRICHLOROBIPHENYLS PCBH 0.09 UJ R UG/KG Surrogates Recovery Noncompliance
OU2-SS-403-0002 OCTACHLOROBIPHENYLS PCBH 0.5 J P UG/KG Uncertainty near detection limit (< 2 x IDL for inorganics and <CRQL for organics)
OU2-SS-403-0002 TETRACHLOROBIPHENYLS PCBH 0.42 J P UG/KG Uncertainty near detection limit (< 2 x IDL for inorganics and <CRQL for organics)
OU2-SS-403-0002 TRICHLOROBIPHENYLS PCBH 0.052 J P UG/KG Uncertainty near detection limit (< 2 x IDL for inorganics and <CRQL for organics)
OU2-SS-404-0002 HEPTACHLOROBIPHENYLS PCBH 1.1 J P UG/KG Uncertainty near detection limit (< 2 x IDL for inorganics and <CRQL for organics)
OU2-SS-404-0002 PENTACHLOROBIPHENYLS PCBH 1.7 J G UG/KG Field Duplicate Imprecision

OU2-SS-404-0002-D OCTACHLOROBIPHENYLS PCBH 0.65 J P UG/KG Uncertainty near detection limit (< 2 x IDL for inorganics and <CRQL for organics)
OU2-SS-404-0002-D PENTACHLOROBIPHENYLS PCBH 3.7 J G UG/KG Field Duplicate Imprecision
OU2-SS-406-0002 PENTACHLOROBIPHENYLS PCBH 0.24 J P UG/KG Uncertainty near detection limit (< 2 x IDL for inorganics and <CRQL for organics)
OU2-SS-407-0002 HEXACHLOROBIPHENYL PCBH 0.29 J P UG/KG Uncertainty near detection limit (< 2 x IDL for inorganics and <CRQL for organics)



Table D-1
Qualified Data Table

OU2 Pre-Design Investigation
Portsmouth Naval Shipyard

Kittery, Maine

Sample Number PARAMETER 1
ANALYTICAL 

FRACTION
SAMPLE 
RESULT

VALUE 
QUALIFIER

QUALIFICATION 
CODE UNITS REASON FOR QUALIFICATION

OU2-SS-407-0002 TOTAL PCB HOMOLOGS PCBH 0.29 J P UG/KG Uncertainty near detection limit (< 2 x IDL for inorganics and <CRQL for organics)
OU2-SS-408-0002 NONACHLOROBIPHENYLS PCBH 1.3 J P UG/KG Uncertainty near detection limit (< 2 x IDL for inorganics and <CRQL for organics)
OU2-SS-408-0002 PENTACHLOROBIPHENYLS PCBH 0.52 J P UG/KG Uncertainty near detection limit (< 2 x IDL for inorganics and <CRQL for organics)
OU2-SS-409-0002 PENTACHLOROBIPHENYLS PCBH 0.15 J P UG/KG Uncertainty near detection limit (< 2 x IDL for inorganics and <CRQL for organics)
OU2-SS-409-0002 TOTAL PCB HOMOLOGS PCBH 0.15 J P UG/KG Uncertainty near detection limit (< 2 x IDL for inorganics and <CRQL for organics)
OU2-SS-410-0002 DICHLOROBIPHENYLS PCBH 0.05 J P UG/KG Uncertainty near detection limit (< 2 x IDL for inorganics and <CRQL for organics)
OU2-SS-410-0002 NONACHLOROBIPHENYLS PCBH 0.89 J P UG/KG Uncertainty near detection limit (< 2 x IDL for inorganics and <CRQL for organics)
OU2-SS-411-0002 DICHLOROBIPHENYLS PCBH 0.088 UJ R UG/KG Surrogates Recovery Noncompliance
OU2-SS-411-0002 HEPTACHLOROBIPHENYLS PCBH 0.27 UJ R UG/KG Surrogates Recovery Noncompliance
OU2-SS-411-0002 HEXACHLOROBIPHENYL PCBH 4.8 J R UG/KG Surrogates Recovery Noncompliance

OU2-SS-411-0002 MONOCHLOROBIPHENYLS PCBH 0.31 J PR UG/KG Uncertainty near detection limit (< 2 x IDL for inorganics and <CRQL for organics), 
Surrogates Recovery Noncompliance

OU2-SS-411-0002 NONACHLOROBIPHENYLS PCBH 0.49 J PR UG/KG Uncertainty near detection limit (< 2 x IDL for inorganics and <CRQL for organics), 
Surrogates Recovery Noncompliance

OU2-SS-411-0002 OCTACHLOROBIPHENYLS PCBH 0.27 UJ R UG/KG Surrogates Recovery Noncompliance
OU2-SS-411-0002 PCB-209 PCBH 0.44 UJ R UG/KG Surrogates Recovery Noncompliance
OU2-SS-411-0002 PENTACHLOROBIPHENYLS PCBH 3.6 J R UG/KG Surrogates Recovery Noncompliance
OU2-SS-411-0002 TETRACHLOROBIPHENYLS PCBH 0.18 UJ R UG/KG Surrogates Recovery Noncompliance
OU2-SS-411-0002 TOTAL PCB HOMOLOGS PCBH 9.2 J R UG/KG Surrogates Recovery Noncompliance
OU2-SS-411-0002 TRICHLOROBIPHENYLS PCBH 0.088 UJ R UG/KG Surrogates Recovery Noncompliance
OU2-SS-412-0002 DICHLOROBIPHENYLS PCBH 0.084 J P UG/KG Uncertainty near detection limit (< 2 x IDL for inorganics and <CRQL for organics)
OU2-SS-412-0002 HEPTACHLOROBIPHENYLS PCBH 0.86 J P UG/KG Uncertainty near detection limit (< 2 x IDL for inorganics and <CRQL for organics)
OU2-SS-412-0002 NONACHLOROBIPHENYLS PCBH 0.41 J P UG/KG Uncertainty near detection limit (< 2 x IDL for inorganics and <CRQL for organics)

OU2-SS-412-0002-D DICHLOROBIPHENYLS PCBH 0.27 J P UG/KG Uncertainty near detection limit (< 2 x IDL for inorganics and <CRQL for organics)
OU2-SS-412-0002-D HEPTACHLOROBIPHENYLS PCBH 0.62 J P UG/KG Uncertainty near detection limit (< 2 x IDL for inorganics and <CRQL for organics)
OU2-SS-413-0002 DICHLOROBIPHENYLS PCBH 0.12 J P UG/KG Uncertainty near detection limit (< 2 x IDL for inorganics and <CRQL for organics)
OU2-SS-413-0002 TRICHLOROBIPHENYLS PCBH 0.15 J P UG/KG Uncertainty near detection limit (< 2 x IDL for inorganics and <CRQL for organics)
OU2-SS-414-0002 HEPTACHLOROBIPHENYLS PCBH 0.45 J P UG/KG Uncertainty near detection limit (< 2 x IDL for inorganics and <CRQL for organics)
OU2-SS-414-0002 TETRACHLOROBIPHENYLS PCBH 0.57 J P UG/KG Uncertainty near detection limit (< 2 x IDL for inorganics and <CRQL for organics)
OU2-SS-415-0002 NONACHLOROBIPHENYLS PCBH 0.54 J P UG/KG Uncertainty near detection limit (< 2 x IDL for inorganics and <CRQL for organics)
OU2-SS-416-0002 DICHLOROBIPHENYLS PCBH 0.09 UJ DR UG/KG MS/MSD Recovery Noncompliance, Surrogates Recovery Noncompliance
OU2-SS-416-0002 HEPTACHLOROBIPHENYLS PCBH 0.27 UJ DR UG/KG MS/MSD Recovery Noncompliance, Surrogates Recovery Noncompliance
OU2-SS-416-0002 HEXACHLOROBIPHENYL PCBH 1.6 J DR UG/KG MS/MSD Recovery Noncompliance, Surrogates Recovery Noncompliance
OU2-SS-416-0002 MONOCHLOROBIPHENYLS PCBH 1.7 J DR UG/KG MS/MSD Recovery Noncompliance, Surrogates Recovery Noncompliance
OU2-SS-416-0002 NONACHLOROBIPHENYLS PCBH 0.45 UJ DR UG/KG MS/MSD Recovery Noncompliance, Surrogates Recovery Noncompliance
OU2-SS-416-0002 OCTACHLOROBIPHENYLS PCBH 0.27 UJ DR UG/KG MS/MSD Recovery Noncompliance, Surrogates Recovery Noncompliance
OU2-SS-416-0002 PCB-209 PCBH 0.45 UJ DR UG/KG MS/MSD Recovery Noncompliance, Surrogates Recovery Noncompliance
OU2-SS-416-0002 PENTACHLOROBIPHENYLS PCBH 0.18 UJ DR UG/KG MS/MSD Recovery Noncompliance, Surrogates Recovery Noncompliance
OU2-SS-416-0002 TETRACHLOROBIPHENYLS PCBH 0.18 UJ DR UG/KG MS/MSD Recovery Noncompliance, Surrogates Recovery Noncompliance
OU2-SS-416-0002 TOTAL PCB HOMOLOGS PCBH 3.4 J DR UG/KG MS/MSD Recovery Noncompliance, Surrogates Recovery Noncompliance

OU2-SS-416-0002 TRICHLOROBIPHENYLS PCBH 0.13 J DPR UG/KG
MS/MSD Recovery Noncompliance, Uncertainty near detection limit (< 2 x IDL for 

inorganics and <CRQL for organics), Surrogates Recovery Noncompliance

OU2-SS-417-0002 TETRACHLOROBIPHENYLS PCBH 0.45 J P UG/KG Uncertainty near detection limit (< 2 x IDL for inorganics and <CRQL for organics)
OU2-SS-417-0002 TRICHLOROBIPHENYLS PCBH 0.33 J P UG/KG Uncertainty near detection limit (< 2 x IDL for inorganics and <CRQL for organics)
OU2-SS-418-0002 TRICHLOROBIPHENYLS PCBH 0.044 J P UG/KG Uncertainty near detection limit (< 2 x IDL for inorganics and <CRQL for organics)

1 - Total PCB Homologs were calculated by the laboratory for each sample by summing all positive detections of the individual homologs in the sample.
M - Metals P - Uncertainty near detection limit 
PCBH - Polychlorinated biphenyl homologs R - Surrogates Recovery Noncompliance
J - Adjusted MG/KG - Milligram/Kilogram
U - Non-Detect UG/KG - Microgram/Kilogram
l - ICP Serial Dilution Noncompliance ICP - Inductively Couple Plasma
F - Lab Duplicate Imprecision MS/MSD - Matrix Spike/Matrix Spike Duplicate
D - MS/MSD Recovery Noncompliance CRQL -  Contract Required Detection Limit
G - Field Duplicate Imprecision IDL - Instrument Detection Limit



Table D-2
PAL Exceedances

OU2 Pre-Design Investigation
Portsmouth Naval Shipyard

Kittery, Maine

Parameter
Frequency of 

Detection
Minimum Non-

Detect
Maximum Non-

Detect
Minimum Screening 

Level

Number Non-Detects 
Exceeding Screening 

Level

Percent of Non-Detects 
Exceeding Screening 

Level
Screening Level Basis

Inorganics (mg/kg)
COPPER 19/19 NA NA 7300 0 0 OU2 Residential PRG
LEAD 29/29 NA NA 400 0 0 OU2 Residential PRG
Miscellaneous (%)
PERCENT MOISTURE 29/29 NA NA NA NA NA NA
PCB Homologs (ug/kg)
DICHLOROBIPHENYLS 3/19 0.086 0.097 1000 0 0 OU2 Residential PRG
HEPTACHLOROBIPHENYLS 11/19 0.26 0.29 1000 0 0 OU2 Residential PRG
HEXACHLOROBIPHENYL 18/19 0.18 0.18 1000 0 0 OU2 Residential PRG
MONOCHLOROBIPHENYLS 4/19 0.086 0.097 1000 0 0 OU2 Residential PRG
NONACHLOROBIPHENYLS 6/19 0.43 0.49 1000 0 0 OU2 Residential PRG
OCTACHLOROBIPHENYLS 2/19 0.26 0.29 1000 0 0 OU2 Residential PRG
PCB-209 0/19 0.43 0.49 1000 0 0 OU2 Residential PRG
PENTACHLOROBIPHENYLS 17/19 0.18 0.19 1000 0 0 OU2 Residential PRG
TETRACHLOROBIPHENYLS 8/19 0.17 0.19 1000 0 0 OU2 Residential PRG

TOTAL PCB HOMOLOGs 1 19/19 NA NA 1000 0 0 OU2 Residential PRG
TRICHLOROBIPHENYLS 6/19 0.086 0.096 1000 0 0 OU2 Residential PRG
1 - Total PCB Homologs were calculated by the laboratory for each sample by summing all positive detections of the individual homologs in the sample.
PCB - Polychlorinated biphenyl 
MG/KG - Milligram/Kilogram
UG/KG - Microgram/Kilogram
NA - Not Applicable
PRG - Preliminary Remediation Goals
PAL - Project Action Levels
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