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Naval Facilities Engineering Command (NAVFAC) Atlantic 
Attn: Kevin Cloe 
6506 Hampton Blvd  
Norfolk, VA 23508-1278 
 
 
Subject: After Action Report for Material Potentially Presenting an Explosive Hazard (MPPEH) 
Certification and Removal from the Former Naval Ammunition Support Detachment (NASD)  
 
 
Dear Mr. Cloe, 
USA Environmental, Inc. (USAE) was tasked to complete the inspection, explosive free verification, and 
transportation of various practice munitions and other MPPEH items located within the former Naval 
Ammunition Support Detachment (NASD) located in Vieques, Puerto Rico.  This After Action Report is 
provided to document the work effort involved and identify the items removed from the site.  

Summary 

In accordance with the Scope of Work, USAE provided required services at the following five sites within 
the NASD: 

• SWMU 6  
• SWMU 7 
• AOC J  
• AOC R  
• ECM 239 

 
Locations of the above listed sites are reflected in the attached Figure (1).  
 
Earth Covered Magazine (ECM) 239 is not a munitions response or installation restoration site. The item 
recovered from ECM 239 was previously identified as a concrete filled bomb with no explosive hazard, 
and was used as a "decorative" item. This magazine was not utilized for munitions or explosive storage 
following the U.S. Navy vacating the property. 
 
All items encountered were visually inspected and verified and certified free of explosive material by a 
qualified Senior Unexploded Ordnance Supervisor (SUXOS) and Unexploded Ordnance Technician III.  
Following verification that all items were free of explosive materials and safe to move, the items were 
removed from the former NASD and transported to the central processing facility within the former 
Vieques Naval Training Range (VNTR). 
 
Operations and Procedures 
 
Daily operations on the site consisted of performing vegetation removal, locating and assessing MPPEH 
items, and transporting all recovered items to a stockpile point within the VNTR.  Prior to start of daily 
operations, required equipment checks and safety briefs were completed.  The following is a summary of 
daily site operations:  
  

08 September 08 

• Conducted site preparation (vegetation clearance for access) in SWMU 6, SWMU 7, AOC J,  
       AOC R, and ECM 239 
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09 September 08 

• Conducted item location, vegetation removal, and item staging at SWMU 7  
• Conducted item location and staging at SWMU 6  

 
10 September 08 
 

• Continued work in SWMU 6 
• Completed loading and transport of items to CPC in the LIA  

 
11 September 08 
 

• Commenced work in AOC J.  Located and removed items, and consolidated with remaining items 
from SWMU 6   

• All items loaded and transported to CPC 
• Completed additional vegetation clearance SWMU 7 

 
12 September 08 

• Site work cancelled due to heavy rains and lightning 

17 September 08 

• Removed additional items from SWMU 6  
• Commenced work in AOC R  

 
18 September 08 
 

• Contracted PIKA dump truck for removal of pre-staged staged items at SWMU 6  
• Completed removal if items from ECM 239  
• Completed removal of items from AOC R  
• Recheck all areas to verify removal of all detectible items  

 
Photographs of the site work and several of the removed items are contained in Enclosure (1). 
 
 
Items Encountered and Removed 
 
The following items were located, identified, and removed from the designated sites: 
 
 
Site: SWMU 6    
Item  Qty Comments 
SUU/7 Dispensers 2 Empty 
56 lb practice bomb 1 Inert 
106-mm cartridge case 1 Empty 
Old Style Bombs- Sand Filled 12 Various states of deterioration 

 
 
Site: SWMU 7   
Item  Qty Comments 
MK 56 Naval Mine 2 Inert 
2.75-in rocket launcher 3 Empty 
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Site: AOC J    
Item  Qty Comments 
106-mm cartridge case  3 Empty. Qty of (6) reported at site 

 
 
Site: AOC R   
Item  Qty Comments 
Bomb, Special Wpns Simulator (MK-84) 1 Concrete filled 
External aircraft fuel tank 1 Empty 
Bomb, MK-81 series 3 Concrete filled 
2.75-in rocket shipping container 1 Empty 
2.75-in rocket launcher 4 Empty 

 
 

 

 
 
NOTE: A total of 35 items were removed from the NASD.  
 
USA Environmental, Inc. safely and efficiently completed all requirements without incident, and looks 
forward to future opportunities with NAVFAC Atlantic. 
 
 
Sincerely, 

 
Brian Skubin 
Assistant Project Manager  
USA Environmental, Inc. 
 

Attachments: 
 
Figure 1: Site Location Map  
 
Enclosure 1: Project Photographs 
 

Site: ECM 239    
Item  Qty Comments 
Bomb, MK-84 series 1 Concrete filled 
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Enclosure 1: Project Photographs 

 

 
Backhoe maneuvering through area cleared of vegetation  

 

 
Recovered practice naval mine shape from SWMU 7 
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Concrete filled MK-84 series bomb shape removed from ECM 239   

 
 

 
Sand filled old style bomb removed from SWMU 6 
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Various portions of debris removed from site 

 
 

 
Loading of items from transport  
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Sheets 



Surface Water 
WAR-SW01 to WAR-SW03 



Surface Water Quality Sampling Field DataSurface Water Quality Sampling Field DataQ y p g

SITE: AOC R SAMPLE IDs: WAR SW01 and WAR SW01PSITE: AOC-R SAMPLE IDs: WAR-SW01 and WAR-SW01P

FIELD CREW: Ch i H li / K ji B tlFIELD CREW: Chris Hayslip / Kenji Butlery p j

DATE 12/6/2005 CLOUD COVER Z l dDATE: 12/6/2005 CLOUD COVER: Zero cloud cover

TIME 0 ANTECEDENT RAIN ZTIME: 750 ANTECEDENT RAIN: ZeroTIME: 750 ANTECEDENT RAIN: Zero

DEPTH OF WATER (FT) AMBIENT TEMPERATURE 80° FDEPTH OF WATER (FT): 1 - 1.5 ft AMBIENT TEMPERATURE: 80° FDEPTH OF WATER (FT): 1  1.5 ft AMBIENT TEMPERATURE: 80  F

FLOW VELOCITY AND DIRECTION: No flow, water ponded under cutbankFLOW VELOCITY AND DIRECTION: No flow, water ponded under cutbank

FIELD MEASUREMENTSFIELD  MEASUREMENTSFIELD  MEASUREMENTS

Time Conductivity DO Salinity Temperature pH ORP TurbidityTime Conductivity DO Salinity Temperature pH ORP Turbidity

( )(µmhos) (mg/L) (ppt) (°C) (su) (NTU)(µmhos) (mg/L) (ppt) ( C) (su) (NTU)

0755 1076 0 83 0 53 24 63 7 24 -205 5 4 470755 1076 0.83 0.53 24.63 7.24 -205.5 4.47

SAMPLE PARAMETERS ( GRAB OR COMPOSITE ) :SAMPLE PARAMETERS   (  GRAB  OR   COMPOSITE  ) :
OBSERVATIONSOBSERVATIONS

COLOR: CLEAR AMBER TAN BROWN GREY MILKY WHITE OTHER:COLOR:   CLEAR   ,   AMBER    ,  TAN    ,   BROWN    ,   GREY    ,   MILKY WHITE  , OTHER: 

ODOR: NONE , LOW , MEDIUM , HIGH , VERY STRONG , H2S , FUEL LIKE , CHEMICAL ?, UNKNOWNODOR:   NONE  , LOW  , MEDIUM  , HIGH  , VERY STRONG  , H2S  , FUEL LIKE , CHEMICAL ?, UNKNOWN

TURBIDITY NONE LOW MEDIUM HIGH VERY TURBID HEAVY SILTSTURBIDITY:         NONE     ,   LOW     ,   MEDIUM     ,   HIGH     ,   VERY TURBID.   HEAVY SILTSTURBIDITY:         NONE     ,   LOW     ,   MEDIUM     ,   HIGH     ,   VERY TURBID.   HEAVY SILTS

COMMENTS: Sample IDs = WAR-SW01, WAR-SW01PCOMMENTS: Sample IDs = WAR-SW01, WAR-SW01P

PLEASE USE BACK OF SHEET FOR SKETCHING MAPS SEE BACK OF SHT Y / NOTHER: PLEASE USE BACK OF SHEET.FOR SKETCHING MAPS ,         SEE BACK OF SHT  Y  /  N.O

Q.C. SAMPLE TYPE:             DUPLICATE   ,      EQUIPMENT BLANK   ,     OTHER : MS/MSDQ.C. SAMPLE TYPE:             DUPLICATE   ,      EQUIPMENT BLANK   ,     OTHER : MS/MSD

SIGNED/SAMPLER: Kenji Butler 12/6/2005SIGNED/SAMPLER: Kenji Butler 12/6/2005



Surface Water Quality Sampling Field DataSurface Water Quality Sampling Field Datay p g

SITE: AOC R SAMPLE ID: WAR SW02SITE: AOC-R SAMPLE ID: WAR-SW02

FIELD CREW: Chris Hayslip / Kenji ButlerFIELD CREW: Chris Hayslip / Kenji Butler

DATE: 12/5/2005 CLOUD COVER: Zero cloud coverDATE: 12/5/2005 CLOUD COVER: Zero cloud cover

TIME: 1040 ANTECEDENT RAIN: ZeroTIME: 1040 ANTECEDENT RAIN: Zero

DEPTH OF WATER (FT): 1 ft AMBIENT TEMPERATURE: 80° FDEPTH OF WATER (FT): 1 ft AMBIENT TEMPERATURE: 80  F

FLOW VELOCITY AND DIRECTION: Slight flow from South to North (down gradient)FLOW VELOCITY AND DIRECTION: Slight flow from South to North (down gradient)

FIELD MEASUREMENTSFIELD  MEASUREMENTS

Time Conductivity DO Salinity Temperature pH ORP TurbidityTime Conductivity DO Salinity Temperature pH ORP Turbidity

( h ) ( /L) ( t) (°C) (su) (NTU)(µmhos) (mg/L) (ppt) (°C) (su) (NTU)(µ ) ( g ) (pp ) ( ) ( ) ( )

1040 1131 2 5 0 57 24 35 7 05 113 6 221040 1131 2.5 0.57 24.35 7.05 113 6.22

SAMPLE PARAMETERS ( GRAB OR COMPOSITE ) :SAMPLE PARAMETERS   (  GRAB  OR   COMPOSITE  ) :
OBSERVATIONSOBSERVATIONS

COLOR:   CLEAR   ,   AMBER    ,  TAN    ,   BROWN    ,   GREY    ,   MILKY WHITE  , OTHER: COLOR:   CLEAR   ,   AMBER    ,  TAN    ,   BROWN    ,   GREY    ,   MILKY WHITE  , OTHER: 

ODOR NONE LOW MEDIUM HIGH VERY STRONG H2S FUEL LIKE CHEMICAL ? UNKNOWNODOR:   NONE  , LOW  , MEDIUM  , HIGH  , VERY STRONG  , H2S  , FUEL LIKE , CHEMICAL ?, UNKNOWN

TURBIDITY: NONE LOW MEDIUM HIGH VERY TURBID HEAVY SILTSTURBIDITY:         NONE     ,   LOW     ,   MEDIUM     ,   HIGH     ,   VERY TURBID.   HEAVY SILTS

COMMENTS: 1045 sample taken Sample ID = WAR-SW02COMMENTS: 1045 sample taken. Sample ID = WAR-SW02

O PLEASE USE BACK OF SHEET FOR SKETCHING MAPS SEE BACK OF SHT Y / NOTHER: PLEASE USE BACK OF SHEET.FOR SKETCHING MAPS ,         SEE BACK OF SHT  Y  /  N.

Q C SAMPLE TYPE DUPLICATE EQUIPMENT BLANK OTHER NQ.C. SAMPLE TYPE:             DUPLICATE   ,      EQUIPMENT BLANK   ,     OTHER : None, ,

SIGNED/SAMPLER K ji B tl 12/5/2005SIGNED/SAMPLER: Kenji Butler 12/5/2005j



Surface Water Quality Sampling Field DataSurface Water Quality Sampling Field DataQ y p g

SITESITE: AOC-R SAMPLE ID: WAR-SW03SITE: AOC R SAMPLE ID: WAR SW03

FIELD CREW: Chris Hayslip / Kenji ButlerFIELD CREW: Chris Hayslip / Kenji Butler

DATE: 12/5/2005 CLOUD COVER: Clear sky, zero cloud coverDATE: 12/5/2005 CLOUD COVER: Clear sky, zero cloud cover

TIME: 915 ANTECEDENT RAIN: ZeroTIME: 915 ANTECEDENT RAIN: Zero

DEPTH OF WATER (FT): 8 inch AMBIENT TEMPERATURE: 80° FDEPTH OF WATER (FT): 8 inch AMBIENT TEMPERATURE: 80  F

FLOW VELOCITY AND DIRECTION: Undectable (too slow). Flow direction south to north.FLOW VELOCITY AND DIRECTION: Undectable (too slow). Flow direction south to north.

FIELD  MEASUREMENTSFIELD  MEASUREMENTS

Time Conductivity DO Salinity Temperature pH ORP TurbidityTime Conductivity DO Salinity Temperature pH ORP Turbidity

(µmhos) (mg/L) (ppt) (°C) (su) (NTU)(µmhos) (mg/L) (ppt) ( C) (su) (NTU)

0917 4080 2 4 2 18 24 87 6 86 72 9 9 370917 4080 2.4 2.18 24.87 6.86 72.9 9.37

SAMPLE PARAMETERS ( GRAB OR COMPOSITE ) :SAMPLE PARAMETERS   (  GRAB  OR   COMPOSITE  ) :
OBSERVATIONSOBSERVATIONS

COLOR:   CLEAR   ,   AMBER    ,  TAN    ,   BROWN    ,   GREY    ,   MILKY WHITE  , OTHER: COLOR:   CLEAR   ,   AMBER    ,  TAN    ,   BROWN    ,   GREY    ,   MILKY WHITE  , OTHER: 

ODOR NONE LOW MEDIUM HIGH VERY STRONG H2S FUEL LIKE CHEMICAL ? UNKNOWNODOR:   NONE  , LOW  , MEDIUM  , HIGH  , VERY STRONG  , H2S  , FUEL LIKE , CHEMICAL ?, UNKNOWN, , , , , , , ,

TURBIDITY: NONE LOW MEDIUM HIGH VERY TURBID HEAVY SILTSTURBIDITY:         NONE     ,   LOW     ,   MEDIUM     ,   HIGH     ,   VERY TURBID.   HEAVY SILTS

COMMENTS 0935 l ti S l ID WAR SW03COMMENTS: 0935 sample time. Sample ID = WAR-SW03p p

OTHER: PLEASE USE BACK OF SHEET FOR SKETCHING MAPS SEE BACK OF SHT Y / N.OTHER: PLEASE USE BACK OF SHEET.FOR SKETCHING MAPS ,         SEE BACK OF SHT  Y  /  N.

Q C SAMPLE TYPE: DUPLICATE EQUIPMENT BLANK OTHER : NoneQ.C. SAMPLE TYPE:             DUPLICATE   ,      EQUIPMENT BLANK   ,     OTHER : None

SIGNED/SAMPLER: Kenji Butler 12/5/2005SIGNED/SAMPLER: Kenji Butler 12/5/2005



Surface Water Sampling Data Sheets 
SW04 and SW05 



PROJECT NUMBER STATION IDPROJECT NUMBER STATION ID

180357 FI ZZ VWAR SW04180357.FI.ZZ VWAR-SW04 SHEET     1       OF 2

SURFACE WATER QUALITY SAMPLING FIELD DATA SHEETSURFACE WATER QUALITY SAMPLING FIELD DATA SHEETSURFACE WATER QUALITY SAMPLING FIELD DATA SHEET

Project: AOC R Supplemental RI Former NASD Location: AOC RProject: AOC-R Supplemental RI, Former NASD Location: AOC-R

FIELD CREW: R Fields/ J Acaron SAMPLE ID(s): VWAR-SW04-0609FIELD CREW:  R. Fields/ J. Acaron SAMPLE ID(s):  VWAR-SW04-0609 

VWAR-SW04P-0609VWAR-SW04P-0609

DATE/TIME:  6/11/09  1130,  FD @ 1135 MS/MSD: YES / NO             Field Dup: YES/ NO3 , @ 3 MS/MSD: YES / NO             Field Dup: YES/ NO

DEPTH OF WATER (FT) 4' CLOUD COVER P tlDEPTH OF WATER (FT):  ≈4'  CLOUD COVER:  Partly  

FLOW VELOCITY AND DIRECTION: ≈0 (very slow) NW LAST RAIN EVENT: 6/11/09 AMFLOW VELOCITY AND DIRECTION:  ≈0 (very slow) - NW LAST RAIN EVENT:  6/11/09  AM

AMBIENT TEMPERATURE:  ≈85°F   AMBIENT TEMPERATURE:  85 F   

FIELD PARAMETERSFIELD PARAMETERS

Ti C d ti it DO S li it T t H ORP T bidit C tTime Conductivity DO Salinity Temperature pH ORP Turbidity Comments
3(µs/cm3) (mg/L) (ppt) (°C) (su) (NTU)(µ ) (mg/L) (ppt) ( C) (su) (NTU)

1130 273 112.3% 0.13 30.25 7.16 138.9 5.29 DO membrane changed 1130 273 112.3% 0.13 30.25 7.16 138.9 5.29

8 45 /L

g
before and after

8.45 mg/L
before and after

g

SAMPLE PARAMETERS ( GRAB OR COMPOSITE ) :SAMPLE PARAMETERS   (  GRAB  OR   COMPOSITE  ) :
OBSERVATIONSOBSERVATIONS

COLOR: CLEAR AMBER TAN BROWN GREY MILKY WHITE OTHER:COLOR:   CLEAR   ,   AMBER    ,  TAN    ,   BROWN    ,   GREY    ,   MILKY WHITE  , OTHER:  

ODOR:   NONE  , LOW  , MEDIUM  , HIGH  , VERY STRONG  , H2S  , FUEL LIKE , CHEMICAL, UNKNOWNODOR:   NONE  , LOW  , MEDIUM  , HIGH  , VERY STRONG  , H2S  , FUEL LIKE , CHEMICAL, UNKNOWN

TURBIDITY: NONE LOW MEDIUM HIGH VERY TURBID HEAVY SILTSTURBIDITY:         NONE     ,   LOW     ,   MEDIUM     ,   HIGH     ,   VERY TURBID.   HEAVY SILTS

NOTESNOTES

SOP(s) used (refer to SOP Log)? G-2 Surface Water SamplingSOP(s) used (refer to SOP Log)?  G-2  Surface Water Sampling

Were all requirements of the SAP, PIs and above mentioned SOP(s) met?  Yes.Were all requirements of the SAP, PIs and above mentioned SOP(s) met?  Yes.

Explanation of exceptions to SAP, PI's and SOP(s) including why, under what conditions, who authorized exception, anything considered in Explanation of exceptions to SAP, PI s and SOP(s) including why, under what conditions, who authorized exception, anything considered in 
the decision:the decision:

OTHER: PLEASE USE BACK OF SHEET.FOR SKETCHING MAPS , SEE BACK OF SHT Y / N.OTHER: PLEASE USE BACK OF SHEET.FOR SKETCHING MAPS ,         SEE BACK OF SHT  Y  /  N.

Q.C. SAMPLE TYPE:          EQUIPMENT BLANK, OTHER :  Field DuplicateQ.C. SAMPLE TYPE:          EQUIPMENT BLANK, OTHER :  Field Duplicate

Sampler Signature: R. Fields Date: 6/11/2009Sampler Signature: R. Fields Date: 6/11/2009



PROJECT NUMBER STATION ID

PROJECT : AOC-R Supplemental RI, Former NASD

NOTES (CONTINUED)

SURFACE WATER QUALITY SAMPLING FIELD DATA SHEET

SHEET    2       OF  2

LOCATION :  AOC-R DATE:  6/11/09 

180357.FI.ZZ VWAR-SW04

   Sampler Signature:  R. Fields Date: 6/11/2009



PROJECT NUMBER STATION ID

Project: AOC-R Supplemental RI, Former NASD Location: AOC-R

FIELD CREW:  R. Fields/ J. Acaron SAMPLE ID(s): VWAR-SW05-0609  + MS/MSD

DATE/TIME:  6/11/09  1215 MS/MSD: YES / NO             Field Dup: YES/ NO

DEPTH OF WATER (FT):  ≈3-5'  CLOUD COVER:  Partly  

FLOW VELOCITY AND DIRECTION:  ≈0  NNW (very slow) LAST RAIN EVENT:  6/11/09  AM

AMBIENT TEMPERATURE:  ≈85°F   

Time Conductivity DO Salinity Temperature pH ORP Turbidity Comments
(µs/cm3) (mg/L) (ppt) (°C) (su) (NTU)

1215 242 85.5% 0.11 28.92 6.95 137.5 6.81

6.55 mg/L

SAMPLE PARAMETERS   (  GRAB  OR   COMPOSITE  ) :
OBSERVATIONS

COLOR:   CLEAR   ,   AMBER    ,  TAN    ,   BROWN    ,   GREY    ,   MILKY WHITE  , OTHER:  

ODOR:   NONE  , LOW  , MEDIUM  , HIGH  , VERY STRONG  , H2S  , FUEL LIKE , CHEMICAL, UNKNOWN

FIELD PARAMETERS

SHEET     1       OF 2180357.FI.ZZ VWAR-SW05

SURFACE WATER QUALITY SAMPLING FIELD DATA SHEET

, , , , , , , ,

TURBIDITY:         NONE     ,   LOW     ,   MEDIUM     ,   HIGH     ,   VERY TURBID.   HEAVY SILTS

SOP(s) used (refer to SOP Log)?  G-2  Surface Water Sampling

Were all requirements of the SAP, PIs and above mentioned SOP(s) met?  Yes.

OTHER: PLEASE USE BACK OF SHEET.FOR SKETCHING MAPS ,         SEE BACK OF SHT  Y  /  N.

NOTES

Explanation of exceptions to SAP, PI's and SOP(s) including why, under what conditions, who authorized exception, anything considered in 
the decision:

Q.C. SAMPLE TYPE:          EQUIPMENT BLANK, OTHER :    MS/MSD

Sampler Signature: R. Fields Date: 6/11/2009



PROJECT NUMBER STATION ID

PROJECT : AOC-R Supplemental RI, Former NASD LOCATION :  AOC-R DATE:  6/11/09 

NOTES (CONTINUED)

180357.FI.ZZ VWAR-SW05 SHEET    2       OF  2

SURFACE WATER QUALITY SAMPLING FIELD DATA SHEET

   Sampler Signature:  R. Fields Date: 6/11/2009



Sediment Logs 
WAR-SD01 to WAR-SD03 



PROJECT NUMBER BORING NUMBERPROJECT NUMBER BORING NUMBER

180357 FI FK AR WAR SD01 SHEET 1 OF 1180357.FI.FK.AR WAR-SD01 SHEET   1 OF   1

SEDIMENT LOGSEDIMENT LOG
PROJECT : NASD RI INVESTIGATION LOCATION : AOC R DATE: 12/6/2005PROJECT :  NASD RI INVESTIGATION LOCATION : AOC R DATE: 12/6/2005

WEATHER: Sunny DRILLING CONTRACTOR : CH2M HILLWEATHER: Sunny DRILLING CONTRACTOR :   CH2M HILL 
DRILLING METHOD AND EQUIPMENT USEDPetite ponar dredgeDRILLING METHOD AND EQUIPMENT USEDPetite ponar dredge
WATER LEVELS :1 0 1 5 ft depth START : 12/6/2005 END : 12/06/2005 LOGGER : Chris HayslipWATER LEVELS :1.0 - 1.5 ft depth START : 12/6/2005 END :  12/06/2005   LOGGER : Chris Hayslip
DEPTH BELOW SURFACE (IN) STANDARD CORE DESCRIPTION COMMENTS( )

INTERVAL (IN) PENETRATIONINTERVAL (IN) PENETRATION
RECOVERY (IN) TEST SOIL NAME USCS GROUP SYMBOL COLOR DEPTH OF CASING DRILLING RATERECOVERY (IN) TEST   SOIL NAME, USCS GROUP SYMBOL, COLOR,   DEPTH OF CASING, DRILLING RATE,

#/TYPE RESULTS   MOISTURE CONTENT, RELATIVE DENSITY,   DRILLING FLUID LOSS,#/ SU S O S U CO , S , G U OSS,

6"-6"-6"-6" OR CONSISTENCY SOIL STRUCTURE TESTS AND INSTRUMENTATION6"-6"-6"-6"   OR CONSISTENCY, SOIL STRUCTURE,   TESTS, AND INSTRUMENTATION.
(N) MINERALOGY OVM (ppm) Breathing Zone Abo e Hole(N)   MINERALOGY. OVM (ppm): Breathing Zone Above Hole

0 1" t fi di d d t l_ - 0 - 1" tan, fine - medium sand, moderately _ _
( )sorted, organic debris (leaves), 

_ saturated, very loose _ __ y _ _

_ _ __ _ _

_ _ __ _ _

0.5 __ __ __0.5 __ __ __

_ _ _

_ _ _

_ _ _

_ _ _

1 01.0  __ __ __
1 - 6" - Poorly sorted fine to course grain sand Sample ID: WAR-SD01 WAR-SD01P1 - 6  - Poorly sorted, fine to course grain sand, Sample ID: WAR-SD01, WAR-SD01P
trace fine gravel skewed slightly toward coarse_ trace fine gravel skewed slightly toward coarse _ _
gravel end Immature sands (feldspathic) very loose Sample Time: 0930 for both samples 12/6/05gravel end. Immature sands, (feldspathic) very loose. Sample Time: 0930 for both samples 12/6/05

_ _ _

_ _ _

_ _ _

1 51.5  __ __ __

0 6"_ 0-6" _ _

_ _ _

_ _ _

_ _ _

2.0  __ __ __2.0  __ __ __

_ _ __ _ _

_ _ _

_ _ _

_ _ _

2 52.5  __ __ __

_ _ _

_ _ _

 _ _ __ _ _

_ _ __ _ _

Signed b Date:Chris Hayslip 12/6/2005Signed b Date:Chris Hayslip 12/6/2005

Sediment Logs_AOCR_FormerConstrStagingArea_WAR-SD01 to WAR-SD03.xls



PROJECT NUMBER BORING NUMBERPROJECT NUMBER BORING NUMBER

180357 FI FK AR WAR SD02 SHEET 1 OF 1180357.FI.FK.AR WAR-SD02 SHEET   1 OF   1

SEDIMENT LOGSEDIMENT LOG
PROJECT : NASD RI INVESTIGATION LOCATION : AOC R DATE: 12/5/2005PROJECT :  NASD RI INVESTIGATION LOCATION : AOC R DATE: 12/5/2005

WEATHER: Clear sky, 80° F DRILLING CONTRACTOR : CH2M HILLWEATHER: Clear sky, 80  F DRILLING CONTRACTOR :   CH2M HILL 

DRILLING METHOD AND EQUIPMENT USEDPonar Dredge, stainless steel bowl, stainless steel spoonDRILLING METHOD AND EQUIPMENT USEDPonar Dredge, stainless steel bowl, stainless steel spoon
WATER LEVELS :1 ft START : 12/6/2005 END : 12/06/2005 LOGGER : Kenji ButlerWATER LEVELS :1 ft START : 12/6/2005 END :  12/06/2005   LOGGER : Kenji Butler
DEPTH BELOW SURFACE (IN) STANDARD CORE DESCRIPTION COMMENTS( )

INTERVAL (IN) PENETRATIONINTERVAL (IN) PENETRATION
RECOVERY (IN) TEST SOIL NAME USCS GROUP SYMBOL COLOR DEPTH OF CASING DRILLING RATERECOVERY (IN) TEST   SOIL NAME, USCS GROUP SYMBOL, COLOR,   DEPTH OF CASING, DRILLING RATE,

#/TYPE RESULTS   MOISTURE CONTENT, RELATIVE DENSITY,   DRILLING FLUID LOSS,#/ SU S O S U CO , S , G U OSS,

6"-6"-6"-6" OR CONSISTENCY SOIL STRUCTURE TESTS AND INSTRUMENTATION6"-6"-6"-6"   OR CONSISTENCY, SOIL STRUCTURE,   TESTS, AND INSTRUMENTATION.
(N) MINERALOGY OVM (ppm) Breathing Zone Abo e Hole(N)   MINERALOGY. OVM (ppm): Breathing Zone Above Hole

0 0 5 i h Fi d/ ilt t ll t d_ - 0-0.5 inches Fine sand/silt, tan, well sorted _ _
( )Plant matter present (i.e., leaves)

_ _ __ _ _

_ _ __ _ _

_ _ __ _ _

0.5 __ __ __0.5 __ __ __

0.5 - 5 inches Course grained, poorly sorted sand, _ 0.5  5 inches Course grained, poorly sorted sand, _ _
angular, high sphericity Sample ID: WAR-SD02angular, high sphericity Sample ID: WAR SD02

Sample Time: 1125_ _ Sample Time: 1125 _

_ _ _

_ _ _

1 01.0  __ __ __

_ _ _

_ _ _

_ _ _

_ _ _

1 51.5  __ __ __

_ _ _

_ _ _

_ _ _

_ _ _

2.0  __ __ __2.0  __ __ __

_ _ __ _ _

_ _ _

_ _ _

_ _ _

2 52.5  __ __ __

_ _ _

_ _ _

 _ _ __ _ _

_ _ __ _ _

Signed b Date:Kenji Butler 12/5/2005Signed b Date:Kenji Butler 12/5/2005

Sediment Logs_AOCR_FormerConstrStagingArea_WAR-SD01 to WAR-SD03.xls



PROJECT NUMBER BORING NUMBERPROJECT NUMBER BORING NUMBER

180357 FI FK AR WAR SD03 SHEET 1 OF 1180357.FI.FK.AR WAR-SD03 SHEET   1 OF   1

SEDIMENT LOGSEDIMENT LOG
PROJECT : NASD RI INVESTIGATION LOCATION : AOC R DATE: 12/5/2005PROJECT :  NASD RI INVESTIGATION LOCATION : AOC R DATE: 12/5/2005

WEATHER: Clear sky, 80° F DRILLING CONTRACTOR : CH2M HILLWEATHER: Clear sky, 80  F DRILLING CONTRACTOR :   CH2M HILL 

DRILLING METHOD AND EQUIPMENT USEDPonar Dredge, stainless steel bowl, stainless steel spoonDRILLING METHOD AND EQUIPMENT USEDPonar Dredge, stainless steel bowl, stainless steel spoon
WATER LEVELS :8 inch START : 12/6/2005 END : 12/06/2005 LOGGER : Kenji ButlerWATER LEVELS :8 inch START : 12/6/2005 END :  12/06/2005   LOGGER : Kenji Butler
DEPTH BELOW SURFACE (IN) STANDARD CORE DESCRIPTION COMMENTS( )

INTERVAL (IN) PENETRATIONINTERVAL (IN) PENETRATION
RECOVERY (IN) TEST SOIL NAME USCS GROUP SYMBOL COLOR DEPTH OF CASING DRILLING RATERECOVERY (IN) TEST   SOIL NAME, USCS GROUP SYMBOL, COLOR,   DEPTH OF CASING, DRILLING RATE,

#/TYPE RESULTS   MOISTURE CONTENT, RELATIVE DENSITY,   DRILLING FLUID LOSS,#/ SU S O S U CO , S , G U OSS,

6"-6"-6"-6" OR CONSISTENCY SOIL STRUCTURE TESTS AND INSTRUMENTATION6"-6"-6"-6"   OR CONSISTENCY, SOIL STRUCTURE,   TESTS, AND INSTRUMENTATION.
(N) MINERALOGY OVM (ppm) Breathing Zone Abo e Hole(N)   MINERALOGY. OVM (ppm): Breathing Zone Above Hole

0 0 5 i h Fi d/ ilt t ll t d_ - 0-0.5 inches Fine sand/silt, tan, well sorted _ _

_ _ __ _ _

_ _ __ _ _

_ _ __ _ _

0.5 __ __ __0.5 __ __ __

0.5 - 5 inches Course grained, poorly sorted sand Sample ID: WAR-SD02_ 0.5  5 inches Course grained, poorly sorted sand _ Sample ID: WAR SD02 _
high sphericity, low roundness/angular Sample Time: 1005high sphericity, low roundness/angular Sample Time: 1005

_ _ _

_ _ _

_ _ _

1 01.0  __ __ __

_ _ _

_ _ _

_ _ _

_ _ _

1 51.5  __ __ __

_ _ _

_ _ _

_ _ _

_ _ _

2.0  __ __ __2.0  __ __ __

_ _ __ _ _

_ _ _

_ _ _

_ _ _

2 52.5  __ __ __

_ _ _

_ _ _

 _ _ __ _ _

_ _ __ _ _

Signed b Date:Kenji Butler 12/5/2005Signed b Date:Kenji Butler 12/5/2005

Sediment Logs_AOCR_FormerConstrStagingArea_WAR-SD01 to WAR-SD03.xls



Appendix C 
Soil Boring Logs 



PROJECT NUMBER BORING NUMBERPROJECT NUMBER BORING NUMBER

180357 FI FK AR NDARMW01180357.FI.FK.AR NDARMW01 SHEET   1 OF   3

SOIL BORING LOG FOR WELL INSTALLATIONSOIL BORING LOG FOR WELL INSTALLATION
AOC RPROJECT :  NAVFAC-ATLANTIC (WEST VIEQUES) LOCATION : AOC-R DATE: 12/5/2005( Q )

WEATHER: Sunny, hot, humid, 80s DRILLING CONTRACTOR : Geoworks, Inc.WEATHER: Sunny, hot, humid, 80s DRILLING CONTRACTOR : Geoworks, Inc.
DRILLING METHOD AND EQUIPMENT USED : Mobile drill B 61 HDX 4 25 HSA to bedrock and NQ rock coreDRILLING METHOD AND EQUIPMENT USED : Mobile drill B-61 HDX, 4.25 HSA to bedrock, and NQ rock core.
WATER LEVELS : approx 24' BGS START : 12/5/2005 1045 END : 12/5/05 1700 LOGGER : Lisa CarterWATER LEVELS : approx 24  BGS START : 12/5/2005 1045 END : 12/5/05 1700   LOGGER : Lisa Carter
DEPTH BELOW SURFACE (FT) STANDARD CORE DESCRIPTION COMMENTSDEPTH BELOW SURFACE (FT) STANDARD CORE DESCRIPTION COMMENTS

INTERVAL (FT) PENETRATIONINTERVAL (FT) PENETRATION
RECOVERY (IN) TEST SOIL NAME USCS GROUP SYMBOL COLOR DEPTH OF CASING DRILLING RATERECOVERY (IN) TEST   SOIL NAME, USCS GROUP SYMBOL, COLOR,   DEPTH OF CASING, DRILLING RATE,

#/TYPE RESULTS MOISTURE CONTENT RELATIVE DENSITY DRILLING FLUID LOSS#/TYPE RESULTS   MOISTURE CONTENT, RELATIVE DENSITY,   DRILLING FLUID LOSS,

6"-6"-6"-6" OR CONSISTENCY, SOIL STRUCTURE, TESTS, AND INSTRUMENTATION.6 -6 -6 -6   OR CONSISTENCY, SOIL STRUCTURE,   TESTS, AND INSTRUMENTATION.
(N) MINERALOGY OVM (ppm): Breathing Zone Above Hole(N)   MINERALOGY. OVM (ppm): Breathing Zone Above Hole

UXO clearance at surfaceUXO clearance at surface
0 6" ORGANIC SOIL (OL) t d k i 0 ppm 0 ppm 0 ppm_ 0-6" ORGANIC SOIL (OL), roots, dark organic _ 0 ppm 0 ppm 0 ppm _

ttmatter.
0 2' 14"/24" 1 SPT 3 6 17 19 6 14" SANDY LEAN CLAY(CL) t b (7 5 YR_ 0 - 2' 14"/24" 1-SPT 3-6-17-19 6-14" SANDY LEAN CLAY(CL), strong brown (7.5 YR _

58% (23)58% (23) 5/6), dry, very fine grained quartz sand, nonplastic,( ) ) y y g q p
_ some small rock fragments, 2mmto 4.75mm, some _ __ g , , _ _

iron oxide staining.g
2 __ _ _2 __ _ _

GRAVELY LEAN CLAY (CL), dark yellowish brown UXO clearance at 2' BGS_ GRAVELY LEAN CLAY (CL), dark yellowish brown _ UXO clearance at 2  BGS _
(10 YR 4/4), dry, gravel approximately 20 mm to 0 ppm 0 ppm 0 ppm(10 YR 4/4), dry, gravel approximately 20 mm to 0 ppm 0 ppm 0 ppm
30 mm, with smaller rock fragments 4.75mm to_ 30 mm, with smaller rock fragments 4.75mm to _ _

2 - 4' 1"/1" 2-SPT 50/1" 19 mm loose2 - 4 1 /1 2-SPT 50/1 19 mm, loose.
100% (>50)_ 100% (>50) _ _

_ _ _

44 __
UXO clearance at 4' BGSUXO clearance at 4' BGS

4 6' 6"/6" 3 SPT 6 50/0" 0 ppm 0 ppm 0 ppm_ 4 - 6' 6"/6" 3-SPT 6 - 50/0" _ 0 ppm 0 ppm 0 ppm _
100% (>50) Contin ation of gra el cla possibl100% (>50) Continuation of gravely clay, possibly 

U bl t t t th k_ weathered bedrock. _ Unable to penetrate the rock __ _ p _
with spoons. Will switch to coring.p g

_ _ __ _ _

_ _ __ _ _

6 6 __ _ _

Weathered bedrock, possibly andesite, greenish_ Weathered bedrock, possibly andesite, greenish _
gray color hard highly fractured largest intact 200 gallons of water used to core 1-NQgray color, hard, highly fractured, largest intact 200 gallons of water used to core 1-NQ

5 - 10' 33"/60" 1-NQ RQD = 0% piece is2 5" fragments range from 4 75 mm to_ 5 - 10' 33"/60" 1-NQ RQD = 0% piece is2.5", fragments range from 4.75 mm to _
58% Very poor 2 5" Heavy iron oxide staining on fractured 0 ppm 0 ppm58% Very poor 2.5". Heavy iron oxide staining on fractured 0 ppm 0 ppm

surfaces rock is fine grained fractures are_ surfaces, rock is fine grained, fractures are _
oblique to core clay intermixed in rock fragmentsoblique to core, clay intermixed in rock fragments.

_ _

88 __ _ _

_ _ __ _ _

_ _ __ _ _

_ _ _

_ _ _

1010 __ _ _

Weathered bedrock continues as above Highly 300 gallons of water used to core_ Weathered bedrock continues as above. Highly _ 300 gallons of water used to core _
fractured hard heavy iron oxide staining on 2-NQfractured, hard, heavy iron oxide staining on 2-NQ
fracture surfaces Largest fragment of rock is 2"_ fracture surfaces. Largest fragment of rock is 2" _ _

10 15' 24"/60" 2 NQ RQD = 0% long sizes range from 2 mm to 2" 0 ppm 0ppm10 - 15' 24"/60" 2-NQ RQD = 0% long, sizes range from 2 mm to 2". 0 ppm 0ppm
40% Ver poor_ 40% Very poor _ _

_ _ _
1212 __

Sampler Signature: Date: 12/5/2005Lisa CarterSampler Signature: Date: 12/5/2005Lisa Carter

AOC-R Soil Boring Logs for Well Installation MW01 to MW07.xls



PROJECT NUMBER BORING NUMBERPROJECT NUMBER BORING NUMBER

180357 FI FK AR NDARMW01180357.FI.FK.AR NDARMW01 SHEET   2 OF   38035 0

SOIL BORING LOG FOR WELL INSTALLATIONSOIL BORING LOG FOR WELL INSTALLATION
AOC RPROJECT :  NAVFAC-ATLANTIC (WEST VIEQUES) LOCATION : AOC-R DATE: 12/5/2005PROJECT :  NAVFAC ATLANTIC (WEST VIEQUES) LOCATION : AOC R DATE: 12/5/2005

WEATHER: Sunny, hot, humid, 80s DRILLING CONTRACTOR : Geoworks, Inc.WEATHER: Sunny, hot, humid, 80s DRILLING CONTRACTOR : Geoworks, Inc.
DRILLING METHOD AND EQUIPMENT USED M bil d ill B 61 HDX 4 25 HSA t b d k d NQ kDRILLING METHOD AND EQUIPMENT USED : Mobile drill B-61 HDX, 4.25 HSA to bedrock, and NQ rock core.
WATER LEVELS : approx 24' BGS START : 12/5/2005 1045 END : 12/5/05 1700 LOGGER : Lisa CarterWATER LEVELS : approx 24  BGS START : 12/5/2005 1045 END : 12/5/05 1700   LOGGER : Lisa Carter
DEPTH BELOW SURFACE (FT) STANDARD CORE DESCRIPTION COMMENTSDEPTH BELOW SURFACE (FT) STANDARD CORE DESCRIPTION COMMENTS

INTERVAL (FT) PENETRATIONINTERVAL (FT) PENETRATION
RECOVERY (IN) TEST SOIL NAME USCS GROUP SYMBOL COLOR DEPTH OF CASING DRILLING RATERECOVERY (IN) TEST   SOIL NAME, USCS GROUP SYMBOL, COLOR,   DEPTH OF CASING, DRILLING RATE,

#/TYPE RESULTS   MOISTURE CONTENT, RELATIVE DENSITY,   DRILLING FLUID LOSS,#/TYPE RESULTS   MOISTURE CONTENT, RELATIVE DENSITY,   DRILLING FLUID LOSS,

6" 6" 6" 6" OR CONSISTENCY SOIL STRUCTURE TESTS AND INSTRUMENTATION6"-6"-6"-6"   OR CONSISTENCY, SOIL STRUCTURE,   TESTS, AND INSTRUMENTATION.
(N) MINERALOGY OVM ( ) B thi Z Ab H l(N)   MINERALOGY. OVM (ppm): Breathing Zone Above Hole

12 __ ___ _

_ _

_ _

_ _

_ _

_ _

_ _

1515 __ ___ _

_ Continuation of highly weathered and fractured __ g y _
15- 17' 24"/24" 3-NQ RQD = 0% bedrock. Use 100 gallons of water on 3-NQ15  17 24 /24 3 NQ RQD  0% bedrock. Use 100 gallons of water on 3 NQ

_ 100% Very Poor Core barrel having difficulty with highly __ 100% Very Poor Core barrel having difficulty with highly _
fractured rock.fractured rock.

0 ppm 0 ppm_ 0 ppm 0 ppm _

_ _

_ _
Extrusive igneous rock fractured weathered 100 gallons used to core 4 NQExtrusive igneous rock fractured, weathered 100 gallons used to core 4-NQ

18 RQD = 52% b d k f t d f h i id18 __ RQD = 52% bedrock, fractured surfaces have iron oxide _
F i t i i f t bli d ll l t 0 0Fair staining, fractures are oblique and parallel to 0 ppm 0 ppm

17 20' 36"/36" 4 NQ j i t l t fi i i k6"_ 17- 20' 36"/36" 4-NQ core, joints are close set, fine grain size, rock _
100%

6"
9"100% is hard.9"
4"_ _4"
/

_ _
19"/36"

_ _52%_ _5 %

_ _

_ _
Extrusive igneous rock fractured with weatheringExtrusive igneous rock fractured with weathering

21 along fractures Fractured surfaces have iron 125 gallons of water used on 5-NQ21 __ along fractures. Fractured surfaces have iron 125 gallons of water used on 5-NQ _
oxide staining Fractures are oblique and paralleloxide staining. Fractures are oblique and parallel
to the core Joints are close set Rock is fine 0 ppm 0 ppm_ to the core. Joints are close set. Rock is fine 0 ppm 0 ppm _
grained and hard Open fractures are at 20 21'grained and hard. Open fractures are at 20-21',

RQD = 92% 23 24' BGS_ RQD = 92% 23-24' BGS. _
ExcellentExcellent

20 25' 60"/60" 5 NQ 55"/60"_ 20 - 25' 60"/60" 5-NQ 55"/60" _
100%100%

8 6 11 10 16 4_ 8-6-11-10-16-4 __ _
55"/60"

_ 92% __ 92% _

24 24 __ _ _

_ _ _

_ _ _

Sampler Signature: Date:Lisa Carter 12/5/2005Sampler Signature: Date:Lisa Carter 12/5/2005

AOC-R Soil Boring Logs for Well Installation MW01 to MW07.xls



PROJECT NUMBER BORING NUMBERPROJECT NUMBER BORING NUMBER

180357 FI FK AR NDARMW01180357.FI.FK.AR NDARMW01 SHEET   3 OF   38035 0

SOIL BORING LOG FOR WELL INSTALLATIONSOIL BORING LOG FOR WELL INSTALLATION
AOC RPROJECT :  NAVFAC-ATLANTIC (WEST VIEQUES) LOCATION : AOC-R DATE: 12/5/2005PROJECT :  NAVFAC ATLANTIC (WEST VIEQUES) LOCATION : AOC R DATE: 12/5/2005

WEATHER: Sunny, hot, humid, 80s DRILLING CONTRACTOR : Geoworks, Inc.WEATHER: Sunny, hot, humid, 80s DRILLING CONTRACTOR : Geoworks, Inc.
DRILLING METHOD AND EQUIPMENT USED M bil d ill B 61 HDX 4 25 HSA t b d k d NQ kDRILLING METHOD AND EQUIPMENT USED : Mobile drill B-61 HDX, 4.25 HSA to bedrock, and NQ rock core.
WATER LEVELS : approx 24' BGS START : 12/5/2005 1045 END : 12/5/05 1700 LOGGER : Lisa CarterWATER LEVELS : approx 24  BGS START : 12/5/2005 1045 END : 12/5/05 1700   LOGGER : Lisa Carter
DEPTH BELOW SURFACE (FT) STANDARD CORE DESCRIPTION COMMENTSDEPTH BELOW SURFACE (FT) STANDARD CORE DESCRIPTION COMMENTS

INTERVAL (FT) PENETRATIONINTERVAL (FT) PENETRATION
RECOVERY (IN) TEST SOIL NAME USCS GROUP SYMBOL COLOR DEPTH OF CASING DRILLING RATERECOVERY (IN) TEST   SOIL NAME, USCS GROUP SYMBOL, COLOR,   DEPTH OF CASING, DRILLING RATE,

#/TYPE RESULTS   MOISTURE CONTENT, RELATIVE DENSITY,   DRILLING FLUID LOSS,#/TYPE RESULTS   MOISTURE CONTENT, RELATIVE DENSITY,   DRILLING FLUID LOSS,

6" 6" 6" 6" OR CONSISTENCY SOIL STRUCTURE TESTS AND INSTRUMENTATION6"-6"-6"-6"   OR CONSISTENCY, SOIL STRUCTURE,   TESTS, AND INSTRUMENTATION.
(N) MINERALOGY OVM ( ) B thi Z Ab H l(N)   MINERALOGY. OVM (ppm): Breathing Zone Above Hole

24 __ ___ _

_ _

_ _

No recovery in core barrel Very fine to fine 125 gallons of water used on core 6-NQ_ No recovery in core barrel. Very fine to fine 125 gallons of water used on core 6-NQ _
grained sand on ground around boreholegrained sand on ground around borehole. 
Sand was washed out of borehole Therefore 0 ppm 0ppm_ Sand was washed out of borehole. Therefore 0 ppm 0ppm _
25 30' was sand layer25-30' was sand layer.

_ _

_ _

27 25 30' 0" 6 NQ RQD NA27 __ 25 - 30' 0" 6-NQ RQD= NA _
0%

__ _
0%

_ __ _

_ __ _

_ _

_ _

_ _

_ _ _

3030 __ _ _

_ _ __ _ _
End coring at 30' due to sand and uncertaintyg y

_ as to where water table is. __ as to where water table is. _

_ _

_ _

_ _

_ _

3333 __ _ _

_ _ _

_ _ __ _ _

_ _ __ _ _

_ _ _

_ _ _

3636 _ _ _

Sampler Signature: Date:Lisa Carter 12/5/2005Sampler Signature: Date:Lisa Carter 12/5/2005

AOC-R Soil Boring Logs for Well Installation MW01 to MW07.xls



PROJECT NUMBER BORING NUMBERPROJECT NUMBER BORING NUMBER

180357 FI FK AR NDARMW02180357.FI.FK.AR NDARMW02 SHEET   1 OF   3

SOIL BORING LOG FOR WELL INSTALLATIONSOIL BORING LOG FOR WELL INSTALLATION
AOC RPROJECT :  NAVFAC-ATLANTIC (WEST VIEQUES) LOCATION : AOC-R DATE: 12/8/2005( Q )

WEATHER: Sunny, hot, humid, 80s DRILLING CONTRACTOR : Geoworks, Inc.WEATHER: Sunny, hot, humid, 80s DRILLING CONTRACTOR : Geoworks, Inc.
DRILLING METHOD AND EQUIPMENT USED : Mobile drill B 61 HDX 4 25 HSA to bedrock and NQ rock coreDRILLING METHOD AND EQUIPMENT USED : Mobile drill B-61 HDX, 4.25 HSA to bedrock, and NQ rock core.
WATER LEVELS : approx 24' BGS START : 12/8/05 0750 hrs END : 12/8/05 1000 LOGGER : Lisa CarterWATER LEVELS : approx 24  BGS START : 12/8/05 0750 hrs END : 12/8/05 1000   LOGGER : Lisa Carter
DEPTH BELOW SURFACE (FT) STANDARD CORE DESCRIPTION COMMENTSDEPTH BELOW SURFACE (FT) STANDARD CORE DESCRIPTION COMMENTS

INTERVAL (FT) PENETRATIONINTERVAL (FT) PENETRATION
RECOVERY (IN) TEST SOIL NAME USCS GROUP SYMBOL COLOR DEPTH OF CASING DRILLING RATERECOVERY (IN) TEST   SOIL NAME, USCS GROUP SYMBOL, COLOR,   DEPTH OF CASING, DRILLING RATE,

#/TYPE RESULTS MOISTURE CONTENT RELATIVE DENSITY DRILLING FLUID LOSS#/TYPE RESULTS   MOISTURE CONTENT, RELATIVE DENSITY,   DRILLING FLUID LOSS,

6"-6"-6"-6" OR CONSISTENCY, SOIL STRUCTURE, TESTS, AND INSTRUMENTATION.6 -6 -6 -6   OR CONSISTENCY, SOIL STRUCTURE,   TESTS, AND INSTRUMENTATION.
(N) MINERALOGY OVM (ppm): Breathing Zone Above Hole(N)   MINERALOGY. OVM (ppm): Breathing Zone Above Hole

UXO clearance at surface okUXO clearance at surface - ok
ORGANIC SOIL (OL) 0 ppm 0 ppm 0 ppm_ ORGANIC SOIL (OL); _ 0 ppm 0 ppm 0 ppm _
D k ll i h b (10 YR 3/4) i ttDark yellowish brown (10 YR 3/4),organic matter,

0 2' 12"/24" 1 SPT 9 22 10 6 t d l li htl i t l i_ 0 - 2' 12"/24" 1-SPT 9-22-10-6 roots, sandy clay, slightly moist , loose, organic _ _
50% (32)50% (32) from 0.6" to 2'. GRAVELLY LEAN CLAY (CL); dry,( ) ( ) y

_  mottled, black, white, dark yellowish brown (10 YR _ __ , , , y ( _ _
4/4), rock fragments and gravel (2 mm to 19 mm).), g g ( )

2 __ _ _2 __ _ _

SANDY LEAN CLAY (CL); UXO clearance at 2' BGS - ok_ SANDY LEAN CLAY (CL); _ UXO clearance at 2  BGS  ok _
Yellowish brown (10 YR 4/4), slightly moist, 0 ppm 0 ppm 0 ppmYellowish brown (10 YR 4/4), slightly moist, 0 ppm 0 ppm 0 ppm
low plasticity, fine grained sand, with some black_ low plasticity, fine grained sand, with some black _ _

2 - 4' 10"/24" 2-SPT 5-6-7-11 mottling little rock fragments (4 75 mm to 10 mm)2 - 4 10 /24 2-SPT 5-6-7-11 mottling, little rock fragments (4.75 mm to 10 mm),
42% (13) stiff_ 42% (13) stiff. _ _

_ _ _

44 __ _ _

SANDY LEAN CLAY (CL) continues from 2 4' BGS UXO clearance at 4' BGS ok_ SANDY LEAN CLAY (CL), continues from 2-4' BGS _ UXO clearance at 4' BGS- ok _
e cept inter al is er stiff 0 ppm 0 ppm 0 ppmexcept interval is very stiff. 0 ppm 0 ppm 0 ppm

_ _ _
/ S

_ _ _
4 - 6' 19"/24" 3-SPT 14-16-16-18

_ 79% (32) _ __ ( ) _ _

_ _ __ _ _

6 6 __ _ _

LEAN CLAY (CL); yellowish brown (10 YR 4/4), slightly UXO clearance at 6' BGS- ok_ LEAN CLAY (CL); yellowish brown (10 YR 4/4), slightly UXO clearance at 6  BGS- ok _
moist with little fine grained sand with some 0 ppm 0 ppm 0 ppmmoist with little fine grained sand, with some 0 ppm 0 ppm 0 ppm
black mottling very stiff low plasticity_ black mottling, very stiff, low plasticity, _
6 7 8' BGS From 7 8 8' BGS turns to6 - 7.8' BGS. From 7.8 - 8' BGS turns to 

6 8' 13"/24" 4 SPT 17 16 24 35 SANDY LEAN CLAY (CL); yellowish brown (10 YR_ 6 - 8' 13"/24" 4-SPT 17-16-24-35 SANDY LEAN CLAY (CL);  yellowish brown (10 YR _
54% (40) 5/6) dry mottled with light gray (5 Y 7/1) hard non54% (40) 5/6),dry, mottled with light gray (5 Y 7/1), hard, non 

plastic ith rock fragments (2 mm to 19 mm)_ plastic, with rock fragments (2 mm to 19 mm). _

88 __ _ _

UXO l t 8' BGS k_ CLAYEY SAND (SC); olive (5 Y 5/4) dry, very fine _ UXO clearance at 8' BGS- ok _
0 0 0

_ ( ) ( ) y y _ _
grained sand, mottled with dark yellowish brown 0 ppm 0 ppm 0 ppmg , y pp pp pp

_ (10 YR 5/6), very dense, poorly sorted, some rock _ __ ( ), y , p y , _ _
8 - 10' 12"/24" 5-SPT 33-29-34-46 fragments (2 mm - 4.75 mm).8 0 / 5 S 33 9 3 6 ag e ts ( 5 )

50% (63)_ 50% (63) _ _

_ _ _

1010 __ _ _

CLAYEY SAND (SC); from 8-10' continues with_ CLAYEY SAND (SC); from 8-10  continues with _ _
color change and rock fragments from 2 mm to UXO clearance at 10' BGS- okcolor change and rock fragments from 2 mm to UXO clearance at 10  BGS- ok
4 75 mm light olive brown (2 5 Y 5/4) mottled with_ 4.75 mm, light olive brown (2.5 Y 5/4), mottled with _ _
black and yellowish brown (10 YR 5/6) very dense 0 ppm 0 ppm 0ppmblack and yellowish brown (10 YR 5/6), very dense. 0 ppm 0 ppm 0ppm

10 12' 10"/16" 6 SPT 31 30 50/4'_ 10 -12' 10"/16" 6-SPT 31-30-50/4' _ _
62% (>50) 0830 h UXO l fi i h d62% (>50) 0830 hrs - UXO clearance finished.

_ _ _
1212 __

Sampler Signature: Date:Lisa Carter 12/8/2005Sampler Signature: Date:Lisa Carter 12/8/2005

AOC-R Soil Boring Logs for Well Installation MW01 to MW07.xls



PROJECT NUMBER BORING NUMBERPROJECT NUMBER BORING NUMBER

180357 FI FK AR NDARMW02180357.FI.FK.AR NDARMW02 SHEET  2 OF   38035 0

SOIL BORING LOG FOR WELL INSTALLATIONSOIL BORING LOG FOR WELL INSTALLATION
AOC RPROJECT :  NAVFAC-ATLANTIC (WEST VIEQUES) LOCATION : AOC-R DATE: 12/8/2005PROJECT :  NAVFAC ATLANTIC (WEST VIEQUES) LOCATION : AOC R DATE: 12/8/2005

WEATHER: Sunny, hot, humid, 80s DRILLING CONTRACTOR : Geoworks, Inc.WEATHER: Sunny, hot, humid, 80s DRILLING CONTRACTOR : Geoworks, Inc.
DRILLING METHOD AND EQUIPMENT USED M bil d ill B 61 HDX 4 25 HSA t b d k d NQ kDRILLING METHOD AND EQUIPMENT USED : Mobile drill B-61 HDX, 4.25 HSA to bedrock, and NQ rock core.
WATER LEVELS : approx 24' BGS START : 12/8/05 0750 hrs END : 12/8/05 1000 LOGGER : Lisa CarterWATER LEVELS : approx 24  BGS START : 12/8/05 0750 hrs END : 12/8/05 1000   LOGGER : Lisa Carter
DEPTH BELOW SURFACE (FT) STANDARD CORE DESCRIPTION COMMENTSDEPTH BELOW SURFACE (FT) STANDARD CORE DESCRIPTION COMMENTS

INTERVAL (FT) PENETRATIONINTERVAL (FT) PENETRATION
RECOVERY (IN) TEST SOIL NAME USCS GROUP SYMBOL COLOR DEPTH OF CASING DRILLING RATERECOVERY (IN) TEST   SOIL NAME, USCS GROUP SYMBOL, COLOR,   DEPTH OF CASING, DRILLING RATE,

#/TYPE RESULTS   MOISTURE CONTENT, RELATIVE DENSITY,   DRILLING FLUID LOSS,#/TYPE RESULTS   MOISTURE CONTENT, RELATIVE DENSITY,   DRILLING FLUID LOSS,

6" 6" 6" 6" OR CONSISTENCY SOIL STRUCTURE TESTS AND INSTRUMENTATION6"-6"-6"-6"   OR CONSISTENCY, SOIL STRUCTURE,   TESTS, AND INSTRUMENTATION.
(N) MINERALOGY OVM ( ) B thi Z Ab H l(N)   MINERALOGY. OVM (ppm): Breathing Zone Above Hole

12 __ 12-13' SANDY LEAN CLAY (CL); mottled black, olive 0 ppm 0 ppm 0 ppm ___ 3 S C (C ); o ed b ac , o e 0 pp 0 pp 0 pp _
(5 Y 5/4) and yellowish brown (10 YR 6/8) dry, hard,(5 Y 5/4) and yellowish brown (10 YR 6/8) dry, hard,
 non-plastic, very fine grained sand, trace rock_  non plastic, very fine grained sand, trace rock _

12 -14' 24"/24" 7-SPT 15-43-37-42 fragments (2 mm - 19 mm).12 14 24 /24 7 SPT 15 43 37 42 fragments (2 mm  19 mm).
100% (80) 13-14' CLAYEY SAND (SC); dry, very dense, _ 100% (80) 13-14  CLAYEY SAND (SC); dry, very dense, _

fine grained sand, poorly sorted, mottled black andfine grained sand, poorly sorted, mottled black and
yellowish brown (10 YR 5/6) black appears to be_ yellowish brown (10 YR 5/6), black appears to be _
iron oxide stainingiron oxide staining.

_ _

CLAYEY SAND (SC) from 13 14' continues 0 ppm 0 ppm 0 ppm_ CLAYEY SAND (SC) from 13-14' continues 0 ppm 0 ppm 0 ppm _

_ _

15 14 16' 6"/9" 8 SPT 26 50/3"15 __ 14 - 16' 6"/9" 8-SPT 26-50/3" _
66% ( 50)

__ _
66% (>50)( )

_ __ _

_ __ _

SPT refusal 0 ppm 0 ppm 0 ppm_ SPT refusal. 0 ppm 0 ppm 0 ppm _
WELL GRADED GRAVEL WITH SAND (GW); oliveWELL GRADED GRAVEL WITH SAND (GW); olive 

16- 18' 3"/4" 9-SPT 50/4" (5 Y 4/4) with clay Gravel fragments 4 75 mm -_ 16- 18' 3"/4" 9-SPT 50/4" (5 Y 4/4), with clay. Gravel fragments 4.75 mm - _
75% >50 30 mm dry fine grained sand gravel fragments75% >50 30 mm, dry, fine grained sand, gravel fragments

are angular_ are angular, _

1818 __ _

N i k f t i NA 0 0_ No recovery, igneous rock fragments in spoon NA 0 ppm 0 ppm _
ftip. Augers are getting into fractured, weathered

18 20' 0"/1" 10 SPT 50/1"
p g g g

_ 18- 20' 0"/1" 10-SPT 50/1" rock. __ _
0% >50%

_ __ _

_

WELL GRADED GRAVEL WITH SAND (GW); olive_ WELL GRADED GRAVEL WITH SAND (GW); olive _
(5 Y 4/4) with clay gravel fragments 4 75 mm-30 mm 0 ppm 0 ppm 0 ppm(5 Y 4/4) with clay, gravel fragments 4.75 mm-30 mm, 0 ppm 0 ppm 0 ppm

21 20-22' 9"/15" 11-SPT 20-40-50/3" dry fine grained sand gravel fragments are21 __ 20-22 9 /15 11-SPT 20-40-50/3 dry, fine grained sand, gravel fragments are _
60% (34) subangular60% (34) subangular.

_ _

_ _

SANDY LEAN CLAY (CL) li (5 Y 4/3)_ SANDY LEAN CLAY (CL); olive (5 Y 4/3) _
i h l f 2 19with some gravel fragments 2mm - 19 mm, 

0 0 0
g g

_ slightly moist, hard, non plastic, non cohesive. 0 ppm 0 ppm 0 ppm __ g y , , p , pp pp pp _
22 -24' 8"/9" 12-SPT 47-50/3" .

_ 88% >50 _ __ 88% 50 _ _

24 24 __ _

_ _ _

_ _ _

Sampler Signature: Date:Lisa Carter 12/8/2005Sampler Signature: Date:Lisa Carter 12/8/2005

AOC-R Soil Boring Logs for Well Installation MW01 to MW07.xls



PROJECT NUMBER BORING NUMBERPROJECT NUMBER BORING NUMBER

180357 FI FK AR NDARMW02180357.FI.FK.AR NDARMW02 SHEET  3 OF   38035 0

SOIL BORING LOG FOR WELL INSTALLATIONSOIL BORING LOG FOR WELL INSTALLATION
AOC RPROJECT :  NAVFAC-ATLANTIC (WEST VIEQUES) LOCATION : AOC-R DATE: 12/8/2005PROJECT :  NAVFAC ATLANTIC (WEST VIEQUES) LOCATION : AOC R DATE: 12/8/2005

WEATHER: Sunny, hot, humid, 80s DRILLING CONTRACTOR : Geoworks, Inc.WEATHER: Sunny, hot, humid, 80s DRILLING CONTRACTOR : Geoworks, Inc.
DRILLING METHOD AND EQUIPMENT USED M bil d ill B 61 HDX 4 25 HSA t b d k d NQ kDRILLING METHOD AND EQUIPMENT USED : Mobile drill B-61 HDX, 4.25 HSA to bedrock, and NQ rock core.
WATER LEVELS : approx 24' BGS START : 12/8/05 0750 hrs END : 12/8/05 1000 LOGGER : Lisa CarterWATER LEVELS : approx 24  BGS START : 12/8/05 0750 hrs END : 12/8/05 1000   LOGGER : Lisa Carter
DEPTH BELOW SURFACE (FT) STANDARD CORE DESCRIPTION COMMENTSDEPTH BELOW SURFACE (FT) STANDARD CORE DESCRIPTION COMMENTS

INTERVAL (FT) PENETRATIONINTERVAL (FT) PENETRATION
RECOVERY (IN) TEST SOIL NAME USCS GROUP SYMBOL COLOR DEPTH OF CASING DRILLING RATERECOVERY (IN) TEST   SOIL NAME, USCS GROUP SYMBOL, COLOR,   DEPTH OF CASING, DRILLING RATE,

#/TYPE RESULTS   MOISTURE CONTENT, RELATIVE DENSITY,   DRILLING FLUID LOSS,#/TYPE RESULTS   MOISTURE CONTENT, RELATIVE DENSITY,   DRILLING FLUID LOSS,

6" 6" 6" 6" OR CONSISTENCY SOIL STRUCTURE TESTS AND INSTRUMENTATION6"-6"-6"-6"   OR CONSISTENCY, SOIL STRUCTURE,   TESTS, AND INSTRUMENTATION.
(N) MINERALOGY OVM ( ) B thi Z Ab H l(N)   MINERALOGY. OVM (ppm): Breathing Zone Above Hole

24 __ POORLY GRADED GRAVEL WITH SAND (GP); NA 0 ppm 0 ppm ___ OO G G S (G ); 0 pp 0 pp _
wet, with fine grained sand, gravel is 4.75 mm wet, with fine grained sand, gravel is 4.75 mm 

24 - 26' 0% 13-SPT 50/0" to 10 mm, poorly graded._ 24  26 0% 13 SPT 50/0 to 10 mm, poorly graded. _
Note: description is from gravel in spoon Note: description is from gravel in spoon 
tip._ tip. _

_ _

_ _
HSA getting refusal at 26' BGS End splitHSA getting refusal at 26' BGS. End split
spoon sampling at 26'_ spoon sampling at 26'. _

_ _

2727 __ ___ _

_ __ _

_ __ _

_ _

_ _

_ _

_ _ _

3030 __ _ _

_ _ __ _ _

_ __ _

_ _

_ _

_ _

_ _

3333 __ _ _

_ _ _

_ _ __ _ _

_ _ __ _ _

_ _ _

_ _ _

3636 _ _ _

Sampler Signature: Date:Lisa Carter 12/8/2005Sampler Signature: Date:Lisa Carter 12/8/2005

AOC-R Soil Boring Logs for Well Installation MW01 to MW07.xls



PROJECT NUMBER BORING NUMBERPROJECT NUMBER BORING NUMBER

180357 FI FK AR NDARMW03180357.FI.FK.AR NDARMW03 SHEET   1 OF   3

SOIL BORING LOG FOR WELL INSTALLATIONSOIL BORING LOG FOR WELL INSTALLATION
AOC RPROJECT :  NAVFAC-ATLANTIC (WEST VIEQUES) LOCATION : AOC-R DATE: 12/12/2005( Q )

WEATHER: Sunny, hot, humid, 80s DRILLING CONTRACTOR : Geoworks, Inc.WEATHER: Sunny, hot, humid, 80s DRILLING CONTRACTOR : Geoworks, Inc.
DRILLING METHOD AND EQUIPMENT USED : Mobile drill B 61 HDX 4 25 Hollow Stem AugerDRILLING METHOD AND EQUIPMENT USED : Mobile drill B-61 HDX, 4.25 Hollow Stem Auger
WATER LEVELS : approx 17' BGS START : 12/12/05 0900 END : 12/12/05 1120 LOGGER : Lisa CarterWATER LEVELS : approx 17  BGS START : 12/12/05 0900 END :  12/12/05 1120   LOGGER : Lisa Carter
DEPTH BELOW SURFACE (FT) STANDARD CORE DESCRIPTION COMMENTSDEPTH BELOW SURFACE (FT) STANDARD CORE DESCRIPTION COMMENTS

INTERVAL (FT) PENETRATIONINTERVAL (FT) PENETRATION
RECOVERY (IN) TEST SOIL NAME USCS GROUP SYMBOL COLOR DEPTH OF CASING DRILLING RATERECOVERY (IN) TEST   SOIL NAME, USCS GROUP SYMBOL, COLOR,   DEPTH OF CASING, DRILLING RATE,

#/TYPE RESULTS MOISTURE CONTENT RELATIVE DENSITY DRILLING FLUID LOSS#/TYPE RESULTS   MOISTURE CONTENT, RELATIVE DENSITY,   DRILLING FLUID LOSS,

6"-6"-6"-6" OR CONSISTENCY, SOIL STRUCTURE, TESTS, AND INSTRUMENTATION.6 -6 -6 -6   OR CONSISTENCY, SOIL STRUCTURE,   TESTS, AND INSTRUMENTATION.
(N) MINERALOGY OVM (ppm): Breathing Zone Above Hole(N)   MINERALOGY. OVM (ppm): Breathing Zone Above Hole

UXO clearance at surface okUXO clearance at surface - ok
ORGANIC SOIL (OL) d k ll i h b 0 ppm 0 ppm 0 ppm_ ORGANIC SOIL (OL); dark yellowish brown _ 0 ppm 0 ppm 0 ppm _
(10 YR 3/4) i t d ith l littl k(10 YR 3/4), moist sand with some clay, little rock,

0 2' 10"/24" 1 SPT 5 3 5 6 f t 2 4 75_ 0 - 2' 10"/24" 1-SPT 5-3-5-6 fragments 2 mm - 4.75 mm. _ _
42% (8)42% (8)( )

_ _ __ _ _

2 __2 __

SANDY LEAN CLAY (CL); UXO clearance at 2' BGS - ok_ SANDY LEAN CLAY (CL); _ UXO clearance at 2  BGS  ok _
yellowish brown (10 YR 5/4), with little black 0 ppm 0 ppm 0 ppmyellowish brown (10 YR 5/4), with little black 0 ppm 0 ppm 0 ppm
mottling, slightly moist and fined grained sand,_ mottling, slightly moist and fined grained sand, _ _

2 - 4' 17"/24" 2-SPT 6-7-9-15 low plasticity non cohesive trace rock fragments2 - 4 17 /24 2-SPT 6-7-9-15 low plasticity, non cohesive, trace rock fragments
71% (16) 2 mm - 4 75 mm_ 71% (16) 2 mm - 4.75 mm. _ _

_ _ _

44 __ _ _

SANDY LEAN CLAY (CL) continues to 4 5' UXO clearance at 4' BGS ok_ SANDY LEAN CLAY (CL) continues to 4.5'. _ UXO clearance at 4' BGS- ok _
At 4 5' t rns to CLAYEY SAND (SC) dark 0 ppm 0 ppm 0 ppmAt 4.5' turns to CLAYEY SAND (SC); dark 0 ppm 0 ppm 0 ppm

_ yellowish brown (10 YR 4/4), slightly moist, poorly _ _
/ S

_ y ( ), g y , p y _ _
4 - 6' 18"/24" 3-SPT 17-23-18-18 sorted, medium to very coarse grained sand, , y g ,

_ 75% (41) subrounded, dense. _ __ ( ) , _ _

_ _ __ _ _

6 6 __ _ _

CLAYEY SAND (SC) from 4.5-6' BGS continues. UXO clearance at 6' BGS- ok_ CLAYEY SAND (SC) from 4.5-6   BGS continues. UXO clearance at 6  BGS- ok _
0 ppm 0 ppm 0 ppm0 ppm 0 ppm 0 ppm

_ _

6 8' 16"/24" 4 SPT 15 16 14 17_ 6 - 8' 16"/24" 4-SPT 15-16-14-17 _
66% (30)66% (30)

_ _

88 __ _ _

UXO l t 8' BGS k_ CLAYEY SAND (SC) continues, dry, some rock  _ UXO clearance at 8' BGS- ok _
0 0 0

_ ( ) y _ _
fragments (2 mm - 4.75 mm). 0 ppm 0 ppm 0 ppmg ( ) pp pp pp

_ _ __ _ _
8 - 10' 19"/24" 5-SPT 15-23-23-258 0 9 / 5 S 5 3 3 5

79% (46) 0945 - UXO techs off site._ 79% (46) _ 0945  UXO techs off site. _

_ _ _

1010 __ _ _

CLAYEY SAND (SC) continues to 11' BGS_ CLAYEY SAND (SC) continues to 11  BGS. _ _
At 11' becomes CLAYEY SAND (SC) dryAt 11' becomes CLAYEY SAND (SC), dry 
brownish yellow (10 YR 5/8) well sorted mottled_ brownish yellow (10 YR 5/8), well sorted, mottled, _ _
pale brown (10 YR 6/3) black and white very fine 0 ppm 0 ppm 0ppmpale brown (10 YR 6/3). black and white, very fine 0 ppm 0 ppm 0ppm

10 12' 18"/24" 6 SPT 17 19 25 29 t fi d i d d d k f t_ 10 -12' 18"/24" 6-SPT 17-19-25-29 to fined grained sand, dense, some rock fragments _ _
75% (44) 2 4 7575% (44) 2 mm - 4.75 mm.

_ _ _
1212 __

Sampler Signature: Date:Lisa Carter 12/12/2005Sampler Signature: Date:Lisa Carter 12/12/2005

AOC-R Soil Boring Logs for Well Installation MW01 to MW07.xls



PROJECT NUMBER BORING NUMBERPROJECT NUMBER BORING NUMBER

180357 FI FK AR NDARMW03180357.FI.FK.AR NDARMW03 SHEET  2 OF   38035 03

SOIL BORING LOG FOR WELL INSTALLATIONSOIL BORING LOG FOR WELL INSTALLATION
AOC RPROJECT :  NAVFAC-ATLANTIC (WEST VIEQUES) LOCATION : AOC-R DATE: 12/12/2005PROJECT :  NAVFAC ATLANTIC (WEST VIEQUES) LOCATION : AOC R DATE: 12/12/2005

WEATHER: Sunny, hot, humid, 80s DRILLING CONTRACTOR : Geoworks, Inc.WEATHER: Sunny, hot, humid, 80s DRILLING CONTRACTOR : Geoworks, Inc.
DRILLING METHOD AND EQUIPMENT USED M bil d ill B 61 HDX 4 25 HASDRILLING METHOD AND EQUIPMENT USED : Mobile drill B-61 HDX, 4.25 HAS
WATER LEVELS : approx 17' BGS START : 12/12/05 0900 END : 12/12/05 1120 LOGGER : Lisa CarterWATER LEVELS : approx 17  BGS START : 12/12/05 0900 END :  12/12/05 1120   LOGGER : Lisa Carter
DEPTH BELOW SURFACE (FT) STANDARD CORE DESCRIPTION COMMENTSDEPTH BELOW SURFACE (FT) STANDARD CORE DESCRIPTION COMMENTS

INTERVAL (FT) PENETRATIONINTERVAL (FT) PENETRATION
RECOVERY (IN) TEST SOIL NAME USCS GROUP SYMBOL COLOR DEPTH OF CASING DRILLING RATERECOVERY (IN) TEST   SOIL NAME, USCS GROUP SYMBOL, COLOR,   DEPTH OF CASING, DRILLING RATE,

#/TYPE RESULTS   MOISTURE CONTENT, RELATIVE DENSITY,   DRILLING FLUID LOSS,#/TYPE RESULTS   MOISTURE CONTENT, RELATIVE DENSITY,   DRILLING FLUID LOSS,

6" 6" 6" 6" OR CONSISTENCY SOIL STRUCTURE TESTS AND INSTRUMENTATION6"-6"-6"-6"   OR CONSISTENCY, SOIL STRUCTURE,   TESTS, AND INSTRUMENTATION.
(N) MINERALOGY OVM ( ) B thi Z Ab H l(N)   MINERALOGY. OVM (ppm): Breathing Zone Above Hole

12 __ CLAYEY SAND(SC) from 11-12' continues to 12.5'. 0 ppm 0 ppm 0 ppm ___ C S (SC) o co ues o 5 0 pp 0 pp 0 pp _
At 12.5' becomes SANDY LEAN CLAY (CL);  brown At 12.5  becomes SANDY LEAN CLAY (CL);  brown 
(7.5 YR 4/4), with little black mottling, and pinkish_ (7.5 YR 4/4), with little black mottling, and pinkish _

12 -14' 20"/24" 7-SPT 16-23-28-34 gray (7.5 YR 7/2), slightly moist, clay inclusions,12 14 20 /24 7 SPT 16 23 28 34 gray (7.5 YR 7/2), slightly moist, clay inclusions,
83% (51) hard few rock fragments 2 mm - 4.75 mm, _ 83% (51) hard few rock fragments 2 mm - 4.75 mm, _

non plastic, non cohesive.non plastic, non cohesive.
_ _

_ _

SANDY LEAN CLAY(CL) continues to 15' BGS At 0 ppm 0 ppm 0 ppm_ SANDY LEAN CLAY(CL) continues to 15' BGS At  0 ppm 0 ppm 0 ppm _
15' BGS t rns back to CLAYEY SAND (SC) dark15' BGS turns back to CLAYEY SAND (SC); dark

ll i h b (10 YR 4/6) ith bl k ttli_ yellowish brown (10 YR 4/6) with black mottling, _
fi i d d di d it i tvery fine grained sand, medium density, moist.

15 14 16' 24"/24" 8 SPT 9 12 16 1615 __ 14 - 16' 24"/24" 8-SPT 9-12-16-16 _
100% (28)

__ _
100% (28)( )

_ __ _

_ __ _

CLAYEY SAND(SC) continues to 17' 0 ppm 0 ppm 0 ppm_ CLAYEY SAND(SC) continues to 17 . 0 ppm 0 ppm 0 ppm _
At 17' wet becomes POORLY GRADED SANDAt 17', wet, becomes POORLY GRADED SAND 

16- 18' 24"/24" 9-SPT 10-9-9-6 (SP); yellowish brown (10 YR 5/4) very fine to fine_ 16- 18' 24"/24" 9-SPT 10-9-9-6 (SP); yellowish brown (10 YR 5/4), very fine to fine _
100% (18) grained with some clay with light brownish gray water table100% (18) grained with some clay, with light brownish gray water table

(10 YR 6/2) clay inclusions medium density_ (10 YR 6/2) clay inclusions, medium density. _

1818 __ _

POORLY GRADED SAND(SP) ti B 0 0 0_ POORLY GRADED SAND(SP) continues. Becomes 0 ppm 0 ppm 0 ppm _
loose with no clay inclusions, wet.

18 20' 16"/24" 10 SPT 4 4 4 7
y

_ 18- 20' 16"/24" 10-SPT 4-4-4-7 __ _
66% (8)% ( )

_ __ _

_ _

POORLY GRADED SAND(SP) continues, grain size_ POORLY GRADED SAND(SP) continues, grain size _
increases to medium to coarse grained sand wet 0 ppm 0 ppm 0 ppm increases to medium to coarse grained sand, wet, 0 ppm 0 ppm 0 ppm

21 20-22' 12"/24" 11-SPT 2-3-6-11 loose21 __ 20-22 12 /24 11-SPT 2-3-6-11  loose. _
50% (9)50% (9)

_ _

_ _

22 24' 19"/24" 12 SPT 4 7 13 12 POORLY GRADED SAND(SP) ti At 23' 0 0 0_ 22 -24' 19"/24" 12-SPT 4-7-13-12 POORLY GRADED SAND(SP) continues. At 23' 0 ppm 0 ppm 0 ppm _
79% (20) BGS i i i i79% (20) BGS grain size increases again to very coarse ( ) g g y

_ grained sand, wet, medium density. __ g , , y _

_ __ _

24 24 __ _ _

Set well at 24' BGS_ Set well at 24  BGS. _ _

_ _ _

Sampler Signature: Date:Lisa Carter 12/12/2005Sampler Signature: Date:Lisa Carter 12/12/2005

AOC-R Soil Boring Logs for Well Installation MW01 to MW07.xls



PROJECT NUMBER BORING NUMBERPROJECT NUMBER BORING NUMBER

180357 FI FK AR NDARMW04180357.FI.FK.AR NDARMW04 SHEET   1 OF   3

SOIL BORING LOG FOR WELL INSTALLATIONSOIL BORING LOG FOR WELL INSTALLATION
AOC RPROJECT :  NAVFAC-ATLANTIC (WEST VIEQUES) LOCATION : AOC-R DATE: 12/7/2005( Q )

WEATHER: Sunny, hot, humid, 80s DRILLING CONTRACTOR : Geoworks, Inc.WEATHER: Sunny, hot, humid, 80s DRILLING CONTRACTOR : Geoworks, Inc.
DRILLING METHOD AND EQUIPMENT USED : Mobile drill B 61 HDX 4 25 Hollow Stem AugerDRILLING METHOD AND EQUIPMENT USED : Mobile drill B-61 HDX, 4.25 Hollow Stem Auger
WATER LEVELS : approx 20' BGS START : 12/7/05 0730 END : 12/7/05 1040 LOGGER : Lisa CarterWATER LEVELS : approx 20  BGS START : 12/7/05 0730 END : 12/7/05 1040   LOGGER : Lisa Carter
DEPTH BELOW SURFACE (FT) STANDARD CORE DESCRIPTION COMMENTSDEPTH BELOW SURFACE (FT) STANDARD CORE DESCRIPTION COMMENTS

INTERVAL (FT) PENETRATIONINTERVAL (FT) PENETRATION
RECOVERY (IN) TEST SOIL NAME USCS GROUP SYMBOL COLOR DEPTH OF CASING DRILLING RATERECOVERY (IN) TEST   SOIL NAME, USCS GROUP SYMBOL, COLOR,   DEPTH OF CASING, DRILLING RATE,

#/TYPE RESULTS MOISTURE CONTENT RELATIVE DENSITY DRILLING FLUID LOSS#/TYPE RESULTS   MOISTURE CONTENT, RELATIVE DENSITY,   DRILLING FLUID LOSS,

6"-6"-6"-6" OR CONSISTENCY, SOIL STRUCTURE, TESTS, AND INSTRUMENTATION.6 -6 -6 -6   OR CONSISTENCY, SOIL STRUCTURE,   TESTS, AND INSTRUMENTATION.
(N) MINERALOGY OVM (ppm): Breathing Zone Above Hole(N)   MINERALOGY. OVM (ppm): Breathing Zone Above Hole

UXO clearance at surface okUXO clearance at surface - ok
ORGANIC SOIL (OL) 0 ppm 0 ppm 0 ppm_ ORGANIC SOIL (OL); _ 0 ppm 0 ppm 0 ppm _
d k ll i h b (10 YR 3/4) d ithdark yellowish brown (10 YR 3/4), sand with some

0 2' 12"/24" 1 SPT 4 6 7 8 l i tt ith t d d d_ 0 - 2' 12"/24" 1-SPT 4-6-7-8 clay, organic matter with roots and decayed _ _
50% (13)50% (13) leaves. Little rock fragments, 2 mm to 4.75 mm.( ) g

_ _ __ _ _

2 __ _ _2 __ _ _

SANDY LEAN CLAY (CL); very dark grayish brown UXO clearance at 2' BGS - ok_ SANDY LEAN CLAY (CL); very dark grayish brown _ UXO clearance at 2  BGS  ok _
(10 YR 3/2), moist, low plasticity, slightly cohesive, 0 ppm 0 ppm 0 ppm(10 YR 3/2), moist, low plasticity, slightly cohesive, 0 ppm 0 ppm 0 ppm
sand is fine to medium grained. Trace rock_ sand is fine to medium grained. Trace rock _ _

2 - 4' 14"/24" 2-SPT 11-10-8-7 fragments 0 325 mm to2 mm2 - 4 14 /24 2-SPT 11-10-8-7 fragments, 0.325 mm to2 mm.
58% (18)_ 58% (18) _ _

_ _ _

44 __ _ _

SANDY LEAN CLAY(CL) continues from 2 4' UXO clearance at 4' BGS ok_ SANDY LEAN CLAY(CL) continues from 2-4' _ UXO clearance at 4' BGS- ok _
inter al to 5 5' At 5 5' BGS t rns to CLAYEY SAND 0 ppm 0 ppm 0 ppminterval to 5.5'. At 5.5' BGS turns to CLAYEY SAND 0 ppm 0 ppm 0 ppm

_  (SC); dark yellowish brown (10 YR 4/4),slightly _ _
/ S

_ ( ); y ( ), g y _ _
4 - 6' 16"/24" 3-SPT 9-11-10-13  moist, poorly sorted, medium to very coarse grained, p y , y g

_ 66% sand, subrounded, medium density. _ __ , , y _ _
CLAYEY SAND(SC) from 5.5' to 6'.CLAYEY SAND(SC) from 5.5  to 6 .

_ Continues to 7.8' BGS. _ __ Continues to 7.8  BGS. _ _

6 6 __ _ _

At 7-8' BGS turns to SANDY LEAN CLAY (CL); UXO clearance at 6' BGS- ok_ At 7-8  BGS turns to SANDY LEAN CLAY (CL); _ UXO clearance at 6  BGS- ok _
yellowish brown (10 YR 5/8) and very pale brown 0 ppm 0 ppm 0 ppmyellowish brown (10 YR 5/8), and very pale brown 0 ppm 0 ppm 0 ppm
(10 YR 7/3) low plastiticy slightly cohesive_ (10 YR 7/3), low plastiticy, slightly cohesive. _ _
slightly moist fine to medium grained sand mottledslightly moist, fine to medium grained sand, mottled

6 8' 17"/24" 4 SPT 10 15 15 14_ 6 - 8' 17"/24" 4-SPT 10-15-15-14 _ _
70% (30)70% (30)

_ _ _

88 __ _

UXO l t 8' BGS k_ SANDY LEAN CLAY(CL) from 7.8 to 9' BGS. _ UXO clearance at 8' BGS- ok _
0 0 0

_ ( ) _ _
From 9-10' BGS turns back to CLAYEY SAND(SC), 0 ppm 0 ppm 0 ppm( ), pp pp pp

_ same as 5.5' to 7.8' BGS. Entire interval _ __ _ _
8 - 10' 24"/24" 5-SPT 16-18-21-24 slightly moist. 8 0 / 5 S 6 8 s g t y o st

100% (39)_ 100% (39) _ _

_ _ _

1010 __ _

CLAYEY SAND(SC) continues to 11 7' BGS At 11 7'_ CLAYEY SAND(SC) continues to 11.7  BGS. At 11.7  _
turns to LEAN CLAY(CL) with some fine grained sandturns to LEAN CLAY(CL), with some fine grained sand, 

10 -12' 14"/24" 6-SPT 7-13-17-17 slightly moist low plasticity very stiff mottled_ 10 -12' 14"/24" 6-SPT 7-13-17-17 slightly moist, low plasticity, very stiff, mottled _ _
58% black and dark brown (7 5 YR 3/3) 0 ppm 0ppm(30)58% black and dark brown (7.5 YR 3/3). 0 ppm 0ppm(30)

_ _ _

_ _ _
1212 __

Sampler Signature: Date:Lisa Carter 12/7/2005Sampler Signature: Date:Lisa Carter 12/7/2005

AOC-R Soil Boring Logs for Well Installation MW01 to MW07.xls



PROJECT NUMBER BORING NUMBERPROJECT NUMBER BORING NUMBER

180357 FI FK AR NDARMW04180357.FI.FK.AR NDARMW04 SHEET   2 OF   38035 0

SOIL BORING LOG FOR WELL INSTALLATIONSOIL BORING LOG FOR WELL INSTALLATION
AOC RPROJECT :  NAVFAC-ATLANTIC (WEST VIEQUES) LOCATION : AOC-R DATE: 12/7/2005PROJECT :  NAVFAC ATLANTIC (WEST VIEQUES) LOCATION : AOC R DATE: 12/7/2005

WEATHER: Sunny, hot, humid, 80s DRILLING CONTRACTOR : Geoworks, Inc.WEATHER: Sunny, hot, humid, 80s DRILLING CONTRACTOR : Geoworks, Inc.
DRILLING METHOD AND EQUIPMENT USED M bil d ill B 61 HDX 4 25 H ll St ADRILLING METHOD AND EQUIPMENT USED : Mobile drill B-61 HDX, 4.25 Hollow Stem Auger
WATER LEVELS : approx 20' BGS START : 12/7/05 0730 END : 12/7/05 1040 LOGGER : Lisa CarterWATER LEVELS : approx 20  BGS START : 12/7/05 0730 END : 12/7/05 1040   LOGGER : Lisa Carter
DEPTH BELOW SURFACE (FT) STANDARD CORE DESCRIPTION COMMENTSDEPTH BELOW SURFACE (FT) STANDARD CORE DESCRIPTION COMMENTS

INTERVAL (FT) PENETRATIONINTERVAL (FT) PENETRATION
RECOVERY (IN) TEST SOIL NAME USCS GROUP SYMBOL COLOR DEPTH OF CASING DRILLING RATERECOVERY (IN) TEST   SOIL NAME, USCS GROUP SYMBOL, COLOR,   DEPTH OF CASING, DRILLING RATE,

#/TYPE RESULTS   MOISTURE CONTENT, RELATIVE DENSITY,   DRILLING FLUID LOSS,#/TYPE RESULTS   MOISTURE CONTENT, RELATIVE DENSITY,   DRILLING FLUID LOSS,

6" 6" 6" 6" OR CONSISTENCY SOIL STRUCTURE TESTS AND INSTRUMENTATION6"-6"-6"-6"   OR CONSISTENCY, SOIL STRUCTURE,   TESTS, AND INSTRUMENTATION.
(N) MINERALOGY OVM ( ) B thi Z Ab H l(N)   MINERALOGY. OVM (ppm): Breathing Zone Above Hole

12 __ CLAY (CL) continues to approximately 13' BGS. 0.99 ppm 0 ppm 0 ppm ___ C (C ) co ues o app o a e y 3 GS 0 99 pp 0 pp 0 pp _
At 13' BGS turns into CLAYEY SAND (SC);At 13  BGS turns into CLAYEY SAND (SC);
dark yellowish brown (10 YR 4/4), slightly moist, 0900 hrs, HSA drill bit beginning to grind_ dark yellowish brown (10 YR 4/4), slightly moist, 0900 hrs, HSA drill bit beginning to grind _

12 -14' 16"/24" 7-SPT 15-23-28-29 poorly sorted, medium to very coarse grained on rock.12 14 16 /24 7 SPT 15 23 28 29 poorly sorted, medium to very coarse grained on rock.
66% (51) sand, dense, sand grains are subrounded. Little_ 66% (51) sand, dense, sand grains are subrounded. Little _

black mottling, large (19 mm) weathered rockblack mottling, large (19 mm) weathered rock
fragments at 13 5' BGS_ fragments at 13.5  BGS. _

_ _

CLAYEY SAND (SC) continues increasing content 0 38 ppm 0 ppm 0 ppm_ CLAYEY SAND (SC) continues increasing content 0.38 ppm 0 ppm 0 ppm _
of rock fragments 4 75 mm to 19 mm alongof rock fragments, 4.75 mm to 19 mm, along 
i t l_ interval. _

15 14 16' 20"/24" 8 SPT 4 10 10 1315 __ 14 - 16' 20"/24" 8-SPT 4-10-10-13 _
83% (20)

__ _
83% (20)( )

_ __ _

_ __ _

CLAYEY SAND (SC) dark yellowish brown 0 ppm 0 ppm 0 ppm_ CLAYEY SAND (SC), dark yellowish brown 0 ppm 0 ppm 0 ppm _
(10 YR 4/4) to brownish yellow (10 YR 6/6)(10 YR 4/4) to brownish yellow (10 YR 6/6) 

16- 18' 24"/24" 9-SPT 13-21-25-30 and white slightly moist mottled coarse to very_ 16- 18' 24"/24" 9-SPT 13-21-25-30 and white, slightly moist, mottled, coarse to very _
100% (46) coarse grained sand Subrounded dense rock100% (46) coarse grained sand. Subrounded, dense, rock

fragments 2 mm to 19 mm soil structure beginning_ fragments, 2 mm to 19 mm, soil structure beginning _
to take on characteristics of weathered bedrockto take on characteristics of weathered bedrock.

1818 __ _

CLAYEY SAND (SC) f b (16' t 18') 0 0 0_ CLAYEY SAND (SC) from above (16' to 18') 0 ppm 0 ppm 0 ppm _
continues, moist.

18 19 4' 13"/18" 10 SPT 9 21 19 D ill d 18" i d f 24" hi_ 18- 19.4' 13"/18" 10-SPT 9-21-19 Driller spooned 18" instead of 24" on this __ p _
72% (40) interval.% ( )

_ 0945 hrs - Driller encountered water at __ 0945 hrs  Driller encountered water at _
20' BGS.20  BGS.

_ _

CLAYEY SAND (SC) from above continues, wet at_ CLAYEY SAND (SC) from above continues, wet at _
20' BGS 0 ppm 0 ppm 0 ppm20  BGS. 0 ppm 0 ppm 0 ppm

21 20-22' 17"/24" 11-SPT 10-17-17-2221 __ 20-22 17 /24 11-SPT 10-17-17-22 _
71% (34)71% (34)

_ _

_ _

_ _

_ CLAYEY SAND (SC) from above continues. __ ( ) _
Becoming more dense with depth. Grain size g p

_ decreasing to fine to medium grained sand, mottling 0 ppm 0 ppm 0 ppm __ decreasing to fine to medium grained sand, mottling 0 ppm 0 ppm 0 ppm _
22 -24' 21"/24" 12-SPT 11-15-18-22 strong brown (7.5 YR 5/6), and pale yellow (5 Y 7/3)22 24 21 /24 12 SPT 11 15 18 22 strong brown (7.5 YR 5/6), and pale yellow (5 Y 7/3)

24 87% (33) with some white.24 __ 87% (33) with some white. _ _

_ _ _

_ _ _

Sampler Signature: Date:Lisa Carter 12/7/2005Sampler Signature: Date:Lisa Carter 12/7/2005

AOC-R Soil Boring Logs for Well Installation MW01 to MW07.xls



PROJECT NUMBER BORING NUMBERPROJECT NUMBER BORING NUMBER

180357 FI FK AR NDARMW04180357.FI.FK.AR NDARMW04 SHEET   3 OF   38035 0

SOIL BORING LOG FOR WELL INSTALLATIONSOIL BORING LOG FOR WELL INSTALLATION
AOC RPROJECT :  NAVFAC-ATLANTIC (WEST VIEQUES) LOCATION : AOC-R DATE: 12/7/2005PROJECT :  NAVFAC ATLANTIC (WEST VIEQUES) LOCATION : AOC R DATE: 12/7/2005

WEATHER: Sunny, hot, humid, 80s DRILLING CONTRACTOR : Geoworks, Inc.WEATHER: Sunny, hot, humid, 80s DRILLING CONTRACTOR : Geoworks, Inc.
DRILLING METHOD AND EQUIPMENT USED M bil d ill B 61 HDX 4 25 H ll St ADRILLING METHOD AND EQUIPMENT USED : Mobile drill B-61 HDX, 4.25 Hollow Stem Auger
WATER LEVELS : approx 20' BGS START : 12/7/05 0730 END : 12/7/05 1040 LOGGER : Lisa CarterWATER LEVELS : approx 20  BGS START : 12/7/05 0730 END : 12/7/05 1040   LOGGER : Lisa Carter
DEPTH BELOW SURFACE (FT) STANDARD CORE DESCRIPTION COMMENTSDEPTH BELOW SURFACE (FT) STANDARD CORE DESCRIPTION COMMENTS

INTERVAL (FT) PENETRATIONINTERVAL (FT) PENETRATION
RECOVERY (IN) TEST SOIL NAME USCS GROUP SYMBOL COLOR DEPTH OF CASING DRILLING RATERECOVERY (IN) TEST   SOIL NAME, USCS GROUP SYMBOL, COLOR,   DEPTH OF CASING, DRILLING RATE,

#/TYPE RESULTS   MOISTURE CONTENT, RELATIVE DENSITY,   DRILLING FLUID LOSS,#/TYPE RESULTS   MOISTURE CONTENT, RELATIVE DENSITY,   DRILLING FLUID LOSS,

6" 6" 6" 6" OR CONSISTENCY SOIL STRUCTURE TESTS AND INSTRUMENTATION6"-6"-6"-6"   OR CONSISTENCY, SOIL STRUCTURE,   TESTS, AND INSTRUMENTATION.
(N) MINERALOGY OVM ( ) B thi Z Ab H l(N)   MINERALOGY. OVM (ppm): Breathing Zone Above Hole

24 __ CLAYEY SAND (SC) from above continues. Color 0 ppm 0 ppm 0 ppm ___ C S (SC) o abo e co ues Co o 0 pp 0 pp 0 pp _
changes at 25.5' BGS, reddish brown (5 YR 5/4),changes at 25.5  BGS, reddish brown (5 YR 5/4),

24 - 26' 18"/24" 13-SPT 15-15-22-27 and strong brown (7.5YR 5/6), wet, mottled,_ 24  26 18 /24 13 SPT 15 15 22 27 and strong brown (7.5YR 5/6), wet, mottled, _
75% (37) dense, subrounded fine to medium grained75% (37) dense, subrounded fine to medium grained

sand, poorly sorted._ sand, poorly sorted. _

_ _

CLAYEY SAND (SC) from 24 26' BGS continues_ CLAYEY SAND (SC) from 24-26' BGS continues _
to depth 0 ppm 0 ppm 0 ppmto depth. 0 ppm 0 ppm 0 ppm

_ _

26 28' 15"/24" 14 SPT 16 21 25 30_ 26 - 28' 15"/24" 14-SPT 16-21-25-30 _
62% (46)62% (46)

2727 __ ___ _

_ __ _

_ __ _

_ _
END boring at 28' BGSEND boring at 28' BGS.

_ _

_ _

_ _ _

3030 __ _ _

_ _ __ _ _

_ __ _

_ _

_ _

_ _

_ _

3333 __ _ _

_ _ _

_ _ __ _ _

_ _ __ _ _

_ _ _

_ _ _

3636 _ _ _

Sampler Signature: Date:Lisa Carter 12/7/2005Sampler Signature: Date:Lisa Carter 12/7/2005
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PROJECT NUMBER BORING NUMBERPROJECT NUMBER BORING NUMBER

180357 FI FK AR NDARMW05 S 1 O 2180357.FI.FK.AR NDARMW05 SHEET   1 OF   2

SO O G OG O S OSOIL BORING LOG FOR WELL INSTALLATIONSOIL BORING LOG FOR WELL INSTALLATION
PROJECT NAVFAC ATLANTIC (WEST VIEQUES) LOCATION AOC R DATE 12/13/2005PROJECT :  NAVFAC-ATLANTIC (WEST VIEQUES) LOCATION : AOC-R DATE: 12/13/2005( )

WEATHER S h h id 80 DRILLING CONTRACTOR G k IWEATHER: Sunny, hot, humid, 80s DRILLING CONTRACTOR : Geoworks, Inc.y, , , ,
DRILLING METHOD AND EQUIPMENT USED : Mobile drill B-61 HDX 4 25 Hollow Stem AugerDRILLING METHOD AND EQUIPMENT USED : Mobile drill B-61 HDX, 4.25 Hollow Stem Auger
WATER LEVELS : approx 16' BGS START : 12/13/05 0800 END :  12/13/05 1000   LOGGER : Lisa CarterWATER LEVELS : approx 16  BGS START : 12/13/05 0800 END :  12/13/05 1000   LOGGER : Lisa Carter
DEPTH BELOW SURFACE (FT) STANDARD CORE DESCRIPTION COMMENTSDEPTH BELOW SURFACE (FT) STANDARD CORE DESCRIPTION COMMENTS

INTERVAL (FT) PENETRATION( )
RECOVERY (IN) TEST SOIL NAME USCS GROUP SYMBOL COLOR DEPTH OF CASING DRILLING RATERECOVERY (IN) TEST   SOIL NAME, USCS GROUP SYMBOL, COLOR,   DEPTH OF CASING, DRILLING RATE,

#/TYPE RESULTS MOISTURE CONTENT RELATIVE DENSITY DRILLING FLUID LOSS#/TYPE RESULTS   MOISTURE CONTENT, RELATIVE DENSITY,   DRILLING FLUID LOSS,

6"-6"-6"-6"   OR CONSISTENCY, SOIL STRUCTURE,   TESTS, AND INSTRUMENTATION.6 6 6 6   OR CONSISTENCY, SOIL STRUCTURE,   TESTS, AND INSTRUMENTATION.
(N) MINERALOGY. OVM (ppm): Breathing Zone Above Hole(N)   MINERALOGY. OVM (ppm): Breathing Zone Above Hole

UXO clearance at surface - okUXO clearance at surface - ok
ORGANIC SOIL(OL); roots moist sand and clay to 6" 0 ppm 0 ppm 0 ppm_ ORGANIC SOIL(OL); roots, moist sand and clay to 6" _ 0 ppm 0 ppm 0 ppm _
 

0 2' 11"/24" 1 SPT 4 2 3 4 At 6" turns to SANDY LEAN CLAY(CL) black_ 0 - 2' 11"/24" 1-SPT 4-2-3-4 At 6" turns to SANDY LEAN CLAY(CL), black _ _
46% (5) (2 5 Y 2 5/1) moist slightly cohesive and plastic very46% (5) (2.5 Y 2.5/1), moist, slightly cohesive and plastic, very

fine grained sand with trace rock fragments 4 75mm_  fine grained sand with trace rock fragments 4.75mm _
medium densitymedium density.

22 __ _

SANDY LEAN CLAY (CL) li b (2 5 Y 4/3) UXO l t 2' BGS k_ SANDY LEAN CLAY (CL); olive brown (2.5 Y 4/3) _ UXO clearance at 2' BGS - ok _
0 0 0moist, cohesive, medium plasticity, very fine 0 ppm 0 ppm 0 ppmp y y pp pp pp

_ grained sand with trace rock fragments (4.75 mm), _ __ g g ( ), _ _
2 - 4' 16"/24" 2-SPT 10-8-6-7  with some black mottling.g

_ 66% (14) _ __ ( ) _ _

_ _ __ _ _

4 4 __ _ _

SANDY LEAN CLAY (CL) from above continues to UXO clearance at 4' BGS- ok_ SANDY LEAN CLAY (CL) from above continues to _ UXO clearance at 4  BGS  ok _
4.5' transitioning into a CLAYEY SAND (SC); dry, 0 ppm 0 ppm 0 ppm4.5  transitioning into a CLAYEY SAND (SC); dry, 0 ppm 0 ppm 0 ppm
dark yellowish brown (10 YR 4/4) poorly sorted_ dark yellowish brown (10 YR 4/4), poorly sorted, _ _

4 - 6' 17"/24" 3-SPT 9-16-18-19 medium to coarse grained sand dense subrounded4 - 6 17 /24 3-SPT 9-16-18-19 medium to coarse grained sand, dense, subrounded
71% (34) grains_ 71% (34) grains. _ _

_ _ _

66 __ _ _

CLAYEY SAND (SC) f b ti b t UXO clearance at 6' BGS ok_ CLAYEY SAND (SC) from above continues but UXO clearance at 6' BGS- ok _
0 0 0becomes (SW), brownish yellow  (10 YR 5/8), pale 0 ppm 0 ppm 0 ppm( ) y ( ) p pp pp pp

_ brown (10 YR 6/3), black, white, well sorted dry, __ ( ), , , y, _
mottled, very fine to coarse grained sand, dense, some, y g , ,

_ 6 - 8' 19"/24" 4-SPT 18-21-20-16 rock fragments 2 mm - 4.75 mm. __ g _
79% (41)79% (41)

_ __ _

8 8 __ _ _

WELL GRADED SAND (SW), brownish yellow UXO clearance at 8' BGS- ok_ WELL GRADED SAND (SW), brownish yellow _ UXO clearance at 8  BGS  ok _
(10 YR 6/6), dry, with little clay and trace rock fragments 0 ppm 0 ppm 0 ppm(10 YR 6/6), dry, with little clay and trace rock fragments 0 ppm 0 ppm 0 ppm
2 mm - 19 mm, fine to very coarse grained sand,_ 2 mm - 19 mm, fine to very coarse grained sand, _ _

8 - 10' 16"/24" 5-SPT 11-12-11-11 well sorted, medium density.8 - 10 16 /24 5-SPT 11-12-11-11 well sorted, medium density.
66% (23)_ 66% (23) _ _

_ _ _

1010 __ _ _

WELL GRADED SAND (SW) from above continues UXO clearance at 10' BGS ok_ WELL GRADED SAND (SW) from above continues _ UXO clearance at 10' BGS- ok _
slightly moist at 12' BGSslightly moist at 12' BGS.

_ _ _
0 ppm 0 ppm 0ppm0 ppm 0 ppm 0ppm

10 12' 16"/24" 6 SPT 11 12 15 15_ 10 -12' 16"/24" 6-SPT 11-12-15-15 _ _
(27)

_ _ _
66% 0900 UXO clearance complete Techs off site(27) p

_ _ _
( )

1212 __

Sampler Signature: Date:Lisa Carter 12/13/2005Sampler Signature: Date:Lisa Carter 12/13/2005
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PROJECT NUMBER BORING NUMBERPROJECT NUMBER BORING NUMBER

180357 FI FK AR NDARMW05180357.FI.FK.AR NDARMW05 SHEET   2 OF   28035 05

SOIL BORING LOG FOR WELL INSTALLATIONSOIL BORING LOG FOR WELL INSTALLATION
AOC RPROJECT :  NAVFAC-ATLANTIC (WEST VIEQUES) LOCATION : AOC-R DATE: 12/13/2005PROJECT :  NAVFAC ATLANTIC (WEST VIEQUES) LOCATION : AOC R DATE: 12/13/2005

WEATHER: Sunny, hot, humid, 80s DRILLING CONTRACTOR : Geoworks, Inc.WEATHER: Sunny, hot, humid, 80s DRILLING CONTRACTOR : Geoworks, Inc.
DRILLING METHOD AND EQUIPMENT USED M bil d ill B 61 HDX 4 25 H ll St ADRILLING METHOD AND EQUIPMENT USED : Mobile drill B-61 HDX, 4.25 Hollow Stem Auger
WATER LEVELS : approx 16' BGS START : 12/13/05 0800 END : 12/13/05 1000 LOGGER : Lisa CarterWATER LEVELS : approx 16  BGS START : 12/13/05 0800 END :  12/13/05 1000   LOGGER : Lisa Carter
DEPTH BELOW SURFACE (FT) STANDARD CORE DESCRIPTION COMMENTSDEPTH BELOW SURFACE (FT) STANDARD CORE DESCRIPTION COMMENTS

INTERVAL (FT) PENETRATIONINTERVAL (FT) PENETRATION
RECOVERY (IN) TEST SOIL NAME USCS GROUP SYMBOL COLOR DEPTH OF CASING DRILLING RATERECOVERY (IN) TEST   SOIL NAME, USCS GROUP SYMBOL, COLOR,   DEPTH OF CASING, DRILLING RATE,

#/TYPE RESULTS   MOISTURE CONTENT, RELATIVE DENSITY,   DRILLING FLUID LOSS,#/TYPE RESULTS   MOISTURE CONTENT, RELATIVE DENSITY,   DRILLING FLUID LOSS,

6" 6" 6" 6" OR CONSISTENCY SOIL STRUCTURE TESTS AND INSTRUMENTATION6"-6"-6"-6"   OR CONSISTENCY, SOIL STRUCTURE,   TESTS, AND INSTRUMENTATION.
(N) MINERALOGY OVM ( ) B thi Z Ab H l(N)   MINERALOGY. OVM (ppm): Breathing Zone Above Hole

12 __ WELL GRADED SAND (SW) continues to 13.5' 0 ppm 0 ppm 0 ppm ___ G S (S ) co ues o 3 5 0 pp 0 pp 0 pp _
At 13.5' becomes SANDY LEAN CLAY (CL); mottledAt 13.5  becomes SANDY LEAN CLAY (CL); mottled
yellowish brown (10 YR 5/6), light brownish_ yellowish brown (10 YR 5/6), light brownish _

12 -14' 18"/24" 7-SPT 12-10-12-10 gray (10 YR 6/2), and black (10 YR 2/1),moist,12 14 18 /24 7 SPT 12 10 12 10 gray (10 YR 6/2), and black (10 YR 2/1),moist,
75% (22) non plastic, slightly cohesive, very fined grained_ 75% (22) non plastic, slightly cohesive, very fined grained _

sand, trace rock fragments 2 mm - 4.75 mm,sand, trace rock fragments 2 mm - 4.75 mm,
very stiff_ very stiff. _
SANDY LEAN CLAY (CL); from 13 5 -14'SANDY LEAN CLAY (CL); from 13.5 -14
continues Moist_ continues. Moist. _

SANDY LEAN CLAY (CL) from above continues 0 ppm 0 ppm 0 ppm_ SANDY LEAN CLAY (CL) from above continues. 0 ppm 0 ppm 0 ppm _

_ _

15 14 16' 21"/24" 8 SPT 6 10 16 1615 __ 14 - 16' 21"/24" 8-SPT 6-10-16-16 _
87% (26)

__ _
87% (26)( )

_ __ _

_ __ _

SANDY LEAN CLAY (CL) from above continues 0 ppm 0 ppm 0 ppm_ SANDY LEAN CLAY (CL) from above continues. 0 ppm 0 ppm 0 ppm _
Wet at 16' stiffWet at 16', stiff.

16- 18' 24"/24" 9-SPT 4-4-5-6_ 16- 18' 24"/24" 9-SPT 4-4-5-6 _
100% (9)100% (9)

_ _

1818 __ _

SANDY LEAN CLAY (CL) ti t di 0 0 0_ SANDY LEAN CLAY (CL) continues, wet, medium 0 ppm 0 ppm 0 ppm _
ffplasticity, stiff, cohesive.

18 20' 24"/24" 10 SPT 4 4 6 7
p y

_ 18- 20' 24"/24" 10-SPT 4-4-6-7 __ _
100% (10)% ( )

_ __ _

_ _

SANDY LEAN CLAY (CL) continues to 21'. At_ SANDY LEAN CLAY (CL) continues to 21 . At _
21' BGS becomes CLAYEY SAND (SC); olive brown 0 ppm 0 ppm 0 ppm21  BGS becomes CLAYEY SAND (SC); olive brown 0 ppm 0 ppm 0 ppm

21 20-22' 11-SPT 2-3-5-5 (2 5 Y 4/3); wet very fine to fine grained sand21 __ 20-22 11-SPT 2-3-5-5 (2.5 Y 4/3); wet, very fine to fine grained sand, _
24"/24" (8) loose poorly sorted24 /24 (8) loose, poorly sorted.
100%_ 100% _

_ _

T i t b i T i t b i t 1000_ Terminate boring. Terminate boring at 1000 _

_ __ _

_ __ _

24 24 __ _ _

_ _ _

_ _ _

Sampler Signature: Date:Lisa Carter 12/13/2005Sampler Signature: Date:Lisa Carter 12/13/2005

AOC-R Soil Boring Logs for Well Installation MW01 to MW07.xls



PROJECT NUMBER BORING NUMBERPROJECT NUMBER BORING NUMBER

180357 FI FK AR NDARMW06 S 1 O 2180357.FI.FK.AR NDARMW06 SHEET   1 OF   2

SO O G OG O S OSOIL BORING LOG FOR WELL INSTALLATIONSOIL BORING LOG FOR WELL INSTALLATION
PROJECT NAVFAC ATLANTIC (WEST VIEQUES) LOCATION AOC R DATE 12/14/2005PROJECT :  NAVFAC-ATLANTIC (WEST VIEQUES) LOCATION : AOC-R DATE: 12/14/2005( )

WEATHER S h h id 80 DRILLING CONTRACTOR G k IWEATHER: Sunny, hot, humid, 80s DRILLING CONTRACTOR : Geoworks, Inc.y, , , ,
DRILLING METHOD AND EQUIPMENT USED : Mobile drill B-61 HDX 4 25 Hollow Stem AugerDRILLING METHOD AND EQUIPMENT USED : Mobile drill B-61 HDX, 4.25 Hollow Stem Auger
WATER LEVELS : approx 18' BGS START : 12/14/05 0800 END :  12/14/05 1000   LOGGER : Lisa CarterWATER LEVELS : approx 18  BGS START : 12/14/05 0800 END :  12/14/05 1000   LOGGER : Lisa Carter
DEPTH BELOW SURFACE (FT) STANDARD CORE DESCRIPTION COMMENTSDEPTH BELOW SURFACE (FT) STANDARD CORE DESCRIPTION COMMENTS

INTERVAL (FT) PENETRATION( )
RECOVERY (IN) TEST SOIL NAME USCS GROUP SYMBOL COLOR DEPTH OF CASING DRILLING RATERECOVERY (IN) TEST   SOIL NAME, USCS GROUP SYMBOL, COLOR,   DEPTH OF CASING, DRILLING RATE,

#/TYPE RESULTS MOISTURE CONTENT RELATIVE DENSITY DRILLING FLUID LOSS#/TYPE RESULTS   MOISTURE CONTENT, RELATIVE DENSITY,   DRILLING FLUID LOSS,

6"-6"-6"-6"   OR CONSISTENCY, SOIL STRUCTURE,   TESTS, AND INSTRUMENTATION.6 6 6 6   OR CONSISTENCY, SOIL STRUCTURE,   TESTS, AND INSTRUMENTATION.
(N) MINERALOGY. OVM (ppm): Breathing Zone Above Hole(N)   MINERALOGY. OVM (ppm): Breathing Zone Above Hole

UXO clearance at surface - okUXO clearance at surface - ok
ORGANIC SOIL (OL); roots moist sand and 0 ppm 0 ppm_ ORGANIC SOIL (OL); roots, moist sand and _ 0 ppm 0 ppm _
clay to 6" At 6" turns to SANDY LEAN CLAY (CL)clay to 6". At 6" turns to SANDY LEAN CLAY (CL), 

0 2' 13"/24" 1 SPT 4 7 5 5 very dark gray (10 YR 3/1) slightly moist slightly_ 0 - 2' 13"/24" 1-SPT 4-7-5-5 very dark gray (10 YR 3/1), slightly moist, slightly _ _
54% (12) plastic slightly cohesive stiff with little rock fragments54% (12) plastic, slightly cohesive, stiff, with little rock fragments

2 mm 4 75 mm fine grained sand_ 2 mm - 4.75 mm, fine grained sand. _ _

22 __ _ _

CLAYEY SAND (SC) l d ll i h b UXO l t 2' BGS k_ CLAYEY SAND (SC); mottled yellowish brown _ UXO clearance at 2' BGS - ok _
0 0(10 YR 5/4), and brownish yellow (10 YR 6/6), 0 ppm 0 ppm( ) y ( ) pp pp

_ slightly moist, medium density, poorly sorted, medium _ __ g y , y, p y , _ _
2 - 4' 11"/24" 2-SPT 5-8-14-17 grained sand with some rock fragments 4.75 mmg g

_ 46% (22)  - 10 mm. _ __ ( ) _ _

_ _ __ _ _

4 4 __ _ _

CLAYEY SAND (SC) from 2-4' continues, dry. UXO clearance at 4' BGS- ok_ CLAYEY SAND (SC) from 2 4  continues, dry. _ UXO clearance at 4  BGS  ok _
0 ppm 0 ppm0 ppm 0 ppm

_ _ _
4 - 6' 18"/24" 3-SPT 13-18-18-154 - 6 18 /24 3-SPT 13-18-18-15

75% (36)_ 75% (36) _ _

_ _ _

66 __ _ _

CLAYEY SAND (SC) f b ti UXO clearance at 6' BGS ok_ CLAYEY SAND (SC) from above continues, UXO clearance at 6' BGS- ok _
0 0slightly moist, with black mottling and little rock 0 ppm 0 ppmg y g pp pp

_ fragments 2 mm - 4.75 mm. Color changed to mostly __ g g y _
yellowish brown (10 YR 5/4), dense. Fine to mediumy ( ),

_ 6 - 8' 18"/24" 4-SPT 18-23-23-24 grained sand, poorly sorted, subrounded. __ g , p y , _
75% (46)75% (46)

_ __ _

8 8 __ _ _

CLAYEY SAND (SC) continues to 9' BGS. At 9' UXO clearance at 8' BGS- ok_ CLAYEY SAND (SC) continues to 9  BGS. At 9 _ UXO clearance at 8  BGS  ok _
becomes WELL GRADED SAND (SW), dry, yellowish 0 ppm 0 ppmbecomes WELL GRADED SAND (SW), dry, yellowish 0 ppm 0 ppm
brown (10 YR 5/6), Dense, poorly sorted with few_ brown (10 YR 5/6), Dense, poorly sorted with few _ _

8 - 10' 21"/24" 5-SPT 22-22-17-14 rock fragments. Sand grains subrounded, fine to coarse8 - 10 21 /24 5-SPT 22-22-17-14 rock fragments. Sand grains subrounded, fine to coarse
87% (39) grained sand with some clay_ 87% (39) grained sand with some clay. _ _

_ _ _

1010 __ _ _

WELL GRADED SAND (SW) from 9' 10 continues UXO clearance at 10' BGS ok_ WELL GRADED SAND (SW) from 9'-10 continues, _ UXO clearance at 10' BGS- ok _
slightly moistslightly moist.

_ _ _

10 12' 18"/24" 6 SPT 6 7 7 6_ 10 -12' 18"/24" 6-SPT 6-7-7-6 _ _
(14)

_ _ _
75% 0850 - UXO clearance complete, techs

ff it
(14) p ,

_ _  off site. _
( )

1212 __

Sampler Signature: Date:Lisa Carter 12/14/2005Sampler Signature: Date:Lisa Carter 12/14/2005

AOC-R Soil Boring Logs for Well Installation MW01 to MW07.xls



PROJECT NUMBER BORING NUMBERPROJECT NUMBER BORING NUMBER

180357 FI FK AR NDARMW06180357.FI.FK.AR NDARMW06 SHEET   2 OF   28035 06

SOIL BORING LOG FOR WELL INSTALLATIONSOIL BORING LOG FOR WELL INSTALLATION
AOC RPROJECT :  NAVFAC-ATLANTIC (WEST VIEQUES) LOCATION : AOC-R DATE: 12/14/2005PROJECT :  NAVFAC ATLANTIC (WEST VIEQUES) LOCATION : AOC R DATE: 12/14/2005

WEATHER: Sunny, hot, humid, 80s DRILLING CONTRACTORGeoworks, Inc.WEATHER: Sunny, hot, humid, 80s DRILLING CONTRACTORGeoworks, Inc.
DRILLING METHOD AND EQUIPMENT USED M bil d ill B 61 HDX 4 25 H ll St ADRILLING METHOD AND EQUIPMENT USED : Mobile drill B-61 HDX, 4.25 Hollow Stem Auger
WATER LEVELS : approx 18' BGS START : 12/14/05 0800 END : 12/14/05 1000 LOGGER : Lisa CarterWATER LEVELS : approx 18  BGS START : 12/14/05 0800 END :  12/14/05 1000   LOGGER : Lisa Carter
DEPTH BELOW SURFACE (FT) STANDARD CORE DESCRIPTION COMMENTSDEPTH BELOW SURFACE (FT) STANDARD CORE DESCRIPTION COMMENTS

INTERVAL (FT) PENETRATIONINTERVAL (FT) PENETRATION
RECOVERY (IN) TEST SOIL NAME USCS GROUP SYMBOL COLOR DEPTH OF CASING DRILLING RATERECOVERY (IN) TEST   SOIL NAME, USCS GROUP SYMBOL, COLOR,   DEPTH OF CASING, DRILLING RATE,

#/TYPE RESULTS   MOISTURE CONTENT, RELATIVE DENSITY,   DRILLING FLUID LOSS,#/TYPE RESULTS   MOISTURE CONTENT, RELATIVE DENSITY,   DRILLING FLUID LOSS,

6" 6" 6" 6" OR CONSISTENCY SOIL STRUCTURE TESTS AND INSTRUMENTATION6"-6"-6"-6"   OR CONSISTENCY, SOIL STRUCTURE,   TESTS, AND INSTRUMENTATION.
(N) MINERALOGY OVM ( ) B thi Z Ab H l(N)   MINERALOGY. OVM (ppm): Breathing Zone Above Hole

12 __ WELL GRADED SAND (SW); yellowish brown 0 ppm 0 ppm 0 ppm ___ G S (S ); ye o s b o 0 pp 0 pp 0 pp _
(10 YR 5/6), moist, medium density, fine to very (10 YR 5/6), moist, medium density, fine to very 
coarse grained sand with little clay and few rock _ coarse grained sand with little clay and few rock _

12 -14' 18"/24" 7-SPT 5-9-9-16 fragments, 4.75mm - 10 mm, subrounded grain size.12 14 18 /24 7 SPT 5 9 9 16 fragments, 4.75mm  10 mm, subrounded grain size.
75% (18)_ 75% (18) _

_ _

_ _

WELL GRADED SAND(SW) continues to 15' At 15' 0 ppm 0 ppm_ WELL GRADED SAND(SW) continues to 15'. At 15' 0 ppm 0 ppm _
becomes LEAN CLAY (CL) mottled light bro nbecomes LEAN CLAY (CL); mottled light brown 
(7 5 YR 6/3) l b (10 YR 7/3) d_ (7.5 YR 6/3), very pale brown (10 YR 7/3), and _

ll i h b (10 YR 5/6) i t ith fiyellowish brown (10 YR 5/6), moist with some fine 
15 14 16' 19"/24" 8 SPT 8 8 17 15 ff15 __ 14 - 16' 19"/24" 8-SPT 8-8-17-15 grained sand, very stiff, non plastic, non cohesive, _

79% (25)
__ g y p _

79% (25)  trace rock fragments 2mm- 10 mm, ( ) g ,
_ __ _

_ __ _

LEAN CLAY (CL) from 15-16' continues mottling also 0 ppm 0 ppm_ LEAN CLAY (CL) from 15-16  continues, mottling also 0 ppm 0 ppm _
includes black inclusionsincludes black inclusions.

16- 18' 19"/24" 9-SPT 6-12-18-22_ 16- 18' 19"/24" 9-SPT 6-12-18-22 _
79% (30)79% (30)

_ _

1818 __ _

LEAN CLAY (CL) f 16 18' ti i t 0 0_ LEAN CLAY (CL) from 16-18' continues, very moist, 0 ppm 0 ppm _
flittle fine grained sand.

18 20' 20"/24" 10 SPT 4 7 9 14
g

_ 18- 20' 20"/24" 10-SPT 4-7-9-14 __ _
83% (16)% ( )

_ __ _

_ _

LEAN CLAY (CL) from 18-20' continues,_ LEAN CLAY (CL) from 18-20  continues, _
very moist 0 ppm 0 ppmvery moist. 0 ppm 0 ppm

21 20-22' 20"/24"% 11-SPT 7-11-11-1221 __ 20-22 20 /24 % 11-SPT 7-11-11-12 _
83% (22)83% (22)

_ _

_ _

POORLY GRADED SAND (SP) li b_ POORLY GRADED SAND (SP); olive brown _
(2 Y /4) di i d d 0 0(2.5 Y 5/4),wet, medium to coarse grained sand, 0 ppm 0 ppm( ) g pp pp

_ medium density, subangular grain size. __ y, g g _
22 - 24' 18"/24" 12-SPT 6-11-12-11 __

_ 75% (23) __ 75% (23) _
__

24 24 __ _

Terminate boring at 24' BGS_ Terminate boring at 24  BGS. _

_ _ _

Sampler Signature: Date:Lisa Carter 12/14/2005Sampler Signature: Date:Lisa Carter 12/14/2005

AOC-R Soil Boring Logs for Well Installation MW01 to MW07.xls



PROJECT NUMBER BORING NUMBERPROJECT NUMBER BORING NUMBER

180357 FI FK AR NDARMW07 S 1 O 3180357.FI.FK.AR NDARMW07 SHEET   1 OF   3

SO O G OG O S OSOIL BORING LOG FOR WELL INSTALLATIONSOIL BORING LOG FOR WELL INSTALLATION
PROJECT NAVFAC ATLANTIC (WEST VIEQUES) LOCATION AOC R DATE 12/14/2005PROJECT :  NAVFAC-ATLANTIC (WEST VIEQUES) LOCATION : AOC-R DATE: 12/14/2005( )

WEATHER S h h id 80 DRILLING CONTRACTOR G k IWEATHER: Sunny, hot, humid, 80s DRILLING CONTRACTOR : Geoworks, Inc.y, , , ,
DRILLING METHOD AND EQUIPMENT USED : Mobile drill B-61 HDX 4 25 Hollow Stem AugerDRILLING METHOD AND EQUIPMENT USED : Mobile drill B-61 HDX, 4.25 Hollow Stem Auger
WATER LEVELS : approx 20' BGS START : 12/14/05 1400 END :  12/14/05 1515   LOGGER : Lisa CarterWATER LEVELS : approx 20  BGS START : 12/14/05 1400 END :  12/14/05 1515   LOGGER : Lisa Carter
DEPTH BELOW SURFACE (FT) STANDARD CORE DESCRIPTION COMMENTSDEPTH BELOW SURFACE (FT) STANDARD CORE DESCRIPTION COMMENTS

INTERVAL (FT) PENETRATION( )
RECOVERY (IN) TEST SOIL NAME USCS GROUP SYMBOL COLOR DEPTH OF CASING DRILLING RATERECOVERY (IN) TEST   SOIL NAME, USCS GROUP SYMBOL, COLOR,   DEPTH OF CASING, DRILLING RATE,

#/TYPE RESULTS MOISTURE CONTENT RELATIVE DENSITY DRILLING FLUID LOSS#/TYPE RESULTS   MOISTURE CONTENT, RELATIVE DENSITY,   DRILLING FLUID LOSS,

6"-6"-6"-6"   OR CONSISTENCY, SOIL STRUCTURE,   TESTS, AND INSTRUMENTATION.6 6 6 6   OR CONSISTENCY, SOIL STRUCTURE,   TESTS, AND INSTRUMENTATION.
(N) MINERALOGY. OVM (ppm): Breathing Zone Above Hole(N)   MINERALOGY. OVM (ppm): Breathing Zone Above Hole

UXO clearance at surface - okUXO clearance at surface - ok
ORGANIC SOIL (OL); roots moist sand and 0 ppm 0 ppm_ ORGANIC SOIL (OL); roots, moist sand and _ 0 ppm 0 ppm _
clay to 6" At 6" POORLY GRADED SAND (SP);clay to 6". At 6", POORLY GRADED SAND (SP);

0 2' 19"/24" 1 SPT 4 4 5 4 light olive brown (2 5Y 5/6) moist coarse grained_ 0 - 2' 19"/24" 1-SPT 4-4-5-4 light olive brown (2.5Y 5/6), moist, coarse grained _ _
79% (9) sand loose Subrounded grains little rock fragments79% (9) sand, loose. Subrounded grains, little rock fragments, 

2 mm 4 75 mm_ 2 mm - 4.75 mm. _ _

22 __ _ _

POORLY GRADED SAND (SP) f 6" 2' i UXO l t 2' BGS k_ POORLY GRADED SAND (SP) from 6" to 2' continues _ UXO clearance at 2' BGS - ok _
0 00 ppm 0 ppmpp pp

_ _ __ _ _
2 - 4' 16"/24" 2-SPT 5-4-3-2

_ 66% (7) _ __ ( ) _ _

_ _ __ _ _

4 4 __ _ _

POORLY GRADED SAND (SP) from above UXO clearance at 4' BGS- ok_ POORLY GRADED SAND (SP) from above _ UXO clearance at 4  BGS  ok _
continues to 5.5'. Sand becomes fine to medium 0 ppm 0 ppmcontinues to 5.5 . Sand becomes fine to medium 0 ppm 0 ppm
grained some clay moist loose_ grained, some clay, moist, loose. _ _

4 - 6' 16"/24" 3-SPT 3-2-1-44 - 6 16 /24 3-SPT 3-2-1-4
66% (3)_ 66% (3) _ _

_ _ _

66 __ _ _

POORLY GRADED SAND (SP) ti i t UXO clearance at 6' BGS ok_ POORLY GRADED SAND (SP) continues, moist, UXO clearance at 6' BGS- ok _
0 0medium density 0 ppm 0 ppmy pp pp

_ __ _

_ 6 - 8' 16"/24" 4-SPT 7-8-8-9 __ _
66% (16)66% (16)

_ __ _

8 8 __ _ _

POORLY GRADED SAND (SP) continues, moist, UXO clearance at 8' BGS- ok_ POORLY GRADED SAND (SP) continues, moist, _ UXO clearance at 8  BGS  ok _
medium density 0 ppm 0 ppmmedium density 0 ppm 0 ppm

_ _ _
8 - 10' 16"/24" 5-SPT 8-9-9-98 - 10 16 /24 5-SPT 8-9-9-9

66% (18)_ 66% (18) _ _

_ _ _

1010 __ _ _

POORLY GRADED SAND (SP) continues UXO clearance at 10' BGS ok_ POORLY GRADED SAND (SP) continues. _ UXO clearance at 10' BGS- ok _
From 11 11 5' sand becomes fine to medium grainedFrom 11-11.5' sand becomes fine to medium grained

ith some cla er moist loose_ with some clay, very moist, loose. _ _
0 ppm 0 ppm0 ppm 0 ppm

10 12' 17"/24" 6 SPT 2 1 2 4_ 10 -12' 17"/24" 6-SPT 2-1-2-4 _ __ _ _
71% (3) 1420 - UXO clearance complete, techs off site( ) p ,

_ _ _
1212 __

Sampler Signature: Date:Lisa Carter 12/14/2005Sampler Signature: Date:Lisa Carter 12/14/2005

AOC-R Soil Boring Logs for Well Installation MW01 to MW07.xls



PROJECT NUMBER BORING NUMBERPROJECT NUMBER BORING NUMBER

180357 FI FK AR NDARMW07180357.FI.FK.AR NDARMW07 SHEET   2 OF   38035 0

SOIL BORING LOG FOR WELL INSTALLATIONSOIL BORING LOG FOR WELL INSTALLATION
AOC RPROJECT :  NAVFAC-ATLANTIC (WEST VIEQUES) LOCATION : AOC-R DATE: 12/14/2005PROJECT :  NAVFAC ATLANTIC (WEST VIEQUES) LOCATION : AOC R DATE: 12/14/2005

WEATHER: Sunny, hot, humid, 80s DRILLING CONTRACTOR : Geoworks, Inc.WEATHER: Sunny, hot, humid, 80s DRILLING CONTRACTOR : Geoworks, Inc.
DRILLING METHOD AND EQUIPMENT USED M bil d ill B 61 HDX 4 25 H ll St ADRILLING METHOD AND EQUIPMENT USED : Mobile drill B-61 HDX, 4.25 Hollow Stem Auger
WATER LEVELS : approx 20' BGS START : 12/14/05 1400 END : 12/14/05 1515 LOGGER : Lisa CarterWATER LEVELS : approx 20  BGS START : 12/14/05 1400 END :  12/14/05 1515   LOGGER : Lisa Carter
DEPTH BELOW SURFACE (FT) STANDARD CORE DESCRIPTION COMMENTSDEPTH BELOW SURFACE (FT) STANDARD CORE DESCRIPTION COMMENTS

INTERVAL (FT) PENETRATIONINTERVAL (FT) PENETRATION
RECOVERY (IN) TEST SOIL NAME USCS GROUP SYMBOL COLOR DEPTH OF CASING DRILLING RATERECOVERY (IN) TEST   SOIL NAME, USCS GROUP SYMBOL, COLOR,   DEPTH OF CASING, DRILLING RATE,

#/TYPE RESULTS   MOISTURE CONTENT, RELATIVE DENSITY,   DRILLING FLUID LOSS,#/TYPE RESULTS   MOISTURE CONTENT, RELATIVE DENSITY,   DRILLING FLUID LOSS,

6" 6" 6" 6" OR CONSISTENCY SOIL STRUCTURE TESTS AND INSTRUMENTATION6"-6"-6"-6"   OR CONSISTENCY, SOIL STRUCTURE,   TESTS, AND INSTRUMENTATION.
(N) MINERALOGY OVM ( ) B thi Z Ab H l(N)   MINERALOGY. OVM (ppm): Breathing Zone Above Hole

12 __ WELL GRADED SAND (SW); yellowish brown 0 ppm 0 ppm ___ G S (S ); ye o s b o 0 pp 0 pp _
(10 YR 5/6),very moist, well sorted, fine grained to (10 YR 5/6),very moist, well sorted, fine grained to 
very coarse grained sand, medium density, _ very coarse grained sand, medium density, _

12 -14' 17"/24" 7-SPT 7-6-6-9 subrounded grains.12 14 17 /24 7 SPT 7 6 6 9 subrounded grains.
71% (12)_ 71% (12) _

_ _

_ _

WELL GRADED SAND (SW) continues to 15 5' 0 ppm 0 ppm_ WELL GRADED SAND (SW) continues to 15.5' . 0 ppm 0 ppm _
At 15 5' becomes CLAYEY SAND (SC) mottled At 15.5' becomes CLAYEY SAND (SC); mottled, 

ll i h b (10 YR 5/6) d l b_ yellowish brown (10 YR 5/6), and pale brown _
(10 YR 6/3) i t di d it fi(10 YR 6/3), very moist, medium density, fine

15 14 16' 14"/24" 8 SPT 6 7 4 515 __ 14 - 16' 14"/24" 8-SPT 6-7-4-5 grained sand. _
58% (12)

__ g _
58% (12)( )

_ __ _

_ __ _

CLAYEY SAND (SC) from 15 5'- 16' continues 0 ppm 0 ppm_ CLAYEY SAND (SC) from 15.5 - 16  continues, 0 ppm 0 ppm _
very moistvery moist.

16- 18' 24"/24" 9-SPT 5-5-6-6_ 16- 18' 24"/24" 9-SPT 5-5-6-6 _
100% (11)100% (11)

_ _

1818 __ _

CLAYEY SAND (SC) ti 0 0_ CLAYEY SAND (SC) continues. 0 ppm 0 ppm _
S fSand becomes very coarse grained from 18.5' to

18 20' 19"/24" 10 SPT 5 5 5 9
y g

_ 18- 20' 19"/24" 10-SPT 5-5-5-9 19.8', very moist. __ , y _
79% (10)% ( )

_ __ _

_ _

CLAYEY SAND (SC) continues._ CLAYEY SAND (SC) continues. _
Wet very coarse grained 0 ppm 0 ppmWet, very coarse grained. 0 ppm 0 ppm

21 20-22' 21"/24"% 11-SPT 4-5-7-721 __ 20-22 21 /24 % 11-SPT 4-5-7-7 _
87% (12)87% (12)

_ _

_ _

WELL GRADED SAND (SW) li (5Y 5/4) t_ WELL GRADED SAND (SW); olive (5Y 5/4) wet, _
fi i d d di d i 0 0fine to very coarse grained sand, medium density, 0 ppm 0 ppmy g y pp pp

_  subrounded. __ _
22 - 24' 21"/24" 12-SPT 5-7-8-11 __

_ 87% (15) __ 87% (15) _

24 24 __ _

_ _ _

_ _ _

Sampler Signature: Date:Lisa Carter 12/14/2005Sampler Signature: Date:Lisa Carter 12/14/2005

AOC-R Soil Boring Logs for Well Installation MW01 to MW07.xls



PROJECT NUMBER BORING NUMBERPROJECT NUMBER BORING NUMBER

180357 FI FK AR NDARMW07180357.FI.FK.AR NDARMW07 SHEET   3 OF   38035 0

SOIL BORING LOG FOR WELL INSTALLATIONSOIL BORING LOG FOR WELL INSTALLATION
AOC RPROJECT :  NAVFAC-ATLANTIC (WEST VIEQUES) LOCATION : AOC-R DATE: 12/14/2005PROJECT :  NAVFAC ATLANTIC (WEST VIEQUES) LOCATION : AOC R DATE: 12/14/2005

WEATHER: Sunny, hot, humid, 80s DRILLING CONTRACTOR : Geoworks, Inc.WEATHER: Sunny, hot, humid, 80s DRILLING CONTRACTOR : Geoworks, Inc.
DRILLING METHOD AND EQUIPMENT USED M bil d ill B 61 HDX 4 25 H ll St ADRILLING METHOD AND EQUIPMENT USED : Mobile drill B-61 HDX, 4.25 Hollow Stem Auger
WATER LEVELS : approx 20' BGS START : 12/14/05 1400 END : 12/14/05 1515 LOGGER : Lisa CarterWATER LEVELS : approx 20  BGS START : 12/14/05 1400 END :  12/14/05 1515   LOGGER : Lisa Carter
DEPTH BELOW SURFACE (FT) STANDARD CORE DESCRIPTION COMMENTSDEPTH BELOW SURFACE (FT) STANDARD CORE DESCRIPTION COMMENTS

INTERVAL (FT) PENETRATIONINTERVAL (FT) PENETRATION
RECOVERY (IN) TEST SOIL NAME USCS GROUP SYMBOL COLOR DEPTH OF CASING DRILLING RATERECOVERY (IN) TEST   SOIL NAME, USCS GROUP SYMBOL, COLOR,   DEPTH OF CASING, DRILLING RATE,

#/TYPE RESULTS   MOISTURE CONTENT, RELATIVE DENSITY,   DRILLING FLUID LOSS,#/TYPE RESULTS   MOISTURE CONTENT, RELATIVE DENSITY,   DRILLING FLUID LOSS,

6" 6" 6" 6" OR CONSISTENCY SOIL STRUCTURE TESTS AND INSTRUMENTATION6"-6"-6"-6"   OR CONSISTENCY, SOIL STRUCTURE,   TESTS, AND INSTRUMENTATION.
(N) MINERALOGY OVM ( ) B thi Z Ab H l(N)   MINERALOGY. OVM (ppm): Breathing Zone Above Hole

24 __ ___ _

24 - 26' 24"/24" 13-SPT 1/24" WELL GRADED SAND (SW) from 22 -24' continues. 0 ppm 0 ppm_ 24  26 24 /24 13 SPT 1/24 WELL GRADED SAND (SW) from 22 24  continues. 0 ppm 0 ppm _
100%100%

_ _

_ _

_ _

Terminate boring at 26' BGS_ Terminate boring at 26' BGS. _

_ _

2727 __ ___ _

_ __ _

_ __ _

_ _

_ _

_ _

_ _ _

3030 __ _ _

_ _ __ _ _

_ __ _

_ _

_ _

_ _

_ _

3333 __ _ _

_ _ _

_ _ __ _ _

_ _ __ _ _

_ _ _

_ _ _

3636 _ _ _

Sampler Signature: Date:Lisa Carter 12/14/2005Sampler Signature: Date:Lisa Carter 12/14/2005

AOC-R Soil Boring Logs for Well Installation MW01 to MW07.xls



















































Surface Soil Samples SS-25 through SS-34 were collected on 12/1/2000,   
within the AOC-R vehicle operations area.  No soil descriptions or 

sampling logs were created for these borings. 



PROJECT NUMBER BORING NUMBERPROJECT NUMBER BORING NUMBER

180357 FI FK AR WAR SS35180357.FI.FK.AR WAR-SS35 SHEET   1 OF   18035 SS35

SURFACE SOIL SAMPLINGSURFACE SOIL SAMPLING 
PROJECT : NAVFAC Atlantic (Vieques) LOCATION : AOC - R DATE: 3/3/06PROJECT :  NAVFAC - Atlantic (Vieques) LOCATION : AOC - R DATE: 3/3/06

WEATHER DRILLING CONTRACTOR CH2M HILLWEATHER: DRILLING CONTRACTOR : CH2M HILL
DRILLING METHOD AND EQUIPMENT USED : SS Spoon SS Bowl hand auger and T-handleDRILLING METHOD AND EQUIPMENT USED :  SS Spoon, SS Bowl, hand auger and T-handle
WATER LEVELS :NA START : 3/3/06, 1150 END :  3/3/06, 1210   LOGGER : Kenji ButlerWATER LEVELS :NA START : 3/3/06, 1150 END :  3/3/06, 1210   LOGGER : Kenji Butler
DEPTH BELOW SURFACE (FT) STANDARD CORE DESCRIPTION COMMENTSDEPTH BELOW SURFACE (FT) STANDARD CORE DESCRIPTION COMMENTS

INTERVAL (FT) PENETRATION( )
RECOVERY (IN) TEST SOIL NAME USCS GROUP SYMBOL COLOR DEPTH OF CASING DRILLING RATERECOVERY (IN) TEST   SOIL NAME, USCS GROUP SYMBOL, COLOR,   DEPTH OF CASING, DRILLING RATE,

#/TYPE RESULTS MOISTURE CONTENT RELATIVE DENSITY DRILLING FLUID LOSS#/TYPE RESULTS   MOISTURE CONTENT, RELATIVE DENSITY,   DRILLING FLUID LOSS,

6"-6"-6"-6"   OR CONSISTENCY, SOIL STRUCTURE,   TESTS, AND INSTRUMENTATION.6 6 6 6   OR CONSISTENCY, SOIL STRUCTURE,   TESTS, AND INSTRUMENTATION.
(N) MINERALOGY OVM (ppm): Breathing Zone Above Hole(N)   MINERALOGY. OVM (ppm): Breathing Zone Above Hole

0 2' bgs 1200 Collected WAR SS35 0002_ 0 - 2' bgs 1200 Collected WAR-SS35-0002 _
N G l d d and WAR SS35P 0002 No Geology was recorded             and WAR-SS35P-0002

_ _

_ __ _

_ __ _

_ _

_ _

11 __ _

_ _

_ _

_ _

_ __ _

_ _

_ _

22 __ _

_ _

_ _ _

_ _ _

_ _ _

_ _ __ _ _

_ _ __ _ _

33__ _ _

_ _ _

_ _ _

_ _ _

_ _ _

_ _ _

_ _ __ _ _

_ _ _
44 __

Sampler Signature: Date:Kenji Butler 3/3/2006Sampler Signature: Date:Kenji Butler 3/3/2006

AOC-R Soil Samples SO35 to SO63.xls



PROJECT NUMBER BORING NUMBERPROJECT NUMBER BORING NUMBER

180357 FI FK AR WAR SS36180357.FI.FK.AR WAR-SS36 SHEET   1 OF   18035 SS36

SURFACE SOIL SAMPLINGSURFACE SOIL SAMPLING 
PROJECT : NAVFAC Atlantic (Vieques) LOCATION : AOC - R DATE: 3/3/06PROJECT :  NAVFAC - Atlantic (Vieques) LOCATION : AOC - R DATE: 3/3/06

WEATHER DRILLING CONTRACTOR CH2M HILLWEATHER: DRILLING CONTRACTOR : CH2M HILL
DRILLING METHOD AND EQUIPMENT USED : SS Spoon SS Bowl hand auger and T-handleDRILLING METHOD AND EQUIPMENT USED :  SS Spoon, SS Bowl, hand auger and T-handle
WATER LEVELS :NA START : 3/3/06, 1210 END :  3/3/06, 1230   LOGGER : Kenji ButlerWATER LEVELS :NA START : 3/3/06, 1210 END :  3/3/06, 1230   LOGGER : Kenji Butler
DEPTH BELOW SURFACE (FT) STANDARD CORE DESCRIPTION COMMENTSDEPTH BELOW SURFACE (FT) STANDARD CORE DESCRIPTION COMMENTS

INTERVAL (FT) PENETRATION( )
RECOVERY (IN) TEST SOIL NAME USCS GROUP SYMBOL COLOR DEPTH OF CASING DRILLING RATERECOVERY (IN) TEST   SOIL NAME, USCS GROUP SYMBOL, COLOR,   DEPTH OF CASING, DRILLING RATE,

#/TYPE RESULTS MOISTURE CONTENT RELATIVE DENSITY DRILLING FLUID LOSS#/TYPE RESULTS   MOISTURE CONTENT, RELATIVE DENSITY,   DRILLING FLUID LOSS,

6"-6"-6"-6"   OR CONSISTENCY, SOIL STRUCTURE,   TESTS, AND INSTRUMENTATION.6 6 6 6   OR CONSISTENCY, SOIL STRUCTURE,   TESTS, AND INSTRUMENTATION.
(N) MINERALOGY OVM (ppm): Breathing Zone Above Hole(N)   MINERALOGY. OVM (ppm): Breathing Zone Above Hole

0 2' bgs 1220 Collected WAR SS36 0002_ 0 - 2' bgs 1220 Collected WAR-SS36-0002 _
N G l d d No Geology was recorded

_ _

_ __ _

_ __ _

_ _

_ _

11 __ _

_ _

_ _

_ _

_ __ _

_ _

_ _

22 __ _

_ _

_ _ _

_ _ _

_ _ _

_ _ __ _ _

_ _ __ _ _

33__ _ _

_ _ _

_ _ _

_ _ _

_ _ _

_ _ _

_ _ __ _ _

_ _ _
44 __

Sampler Signature: Date:Kenji Butler 3/3/2006Sampler Signature: Date:Kenji Butler 3/3/2006

AOC-R Soil Samples SO35 to SO63.xls



PROJECT NUMBER BORING NUMBERPROJECT NUMBER BORING NUMBER

180357 FI FK AR WAR SS37180357.FI.FK.AR WAR-SS37 SHEET   1 OF   18035 SS3

SURFACE SOIL SAMPLINGSURFACE SOIL SAMPLING 
PROJECT : NAVFAC Atlantic (Vieques) LOCATION : AOC - R DATE: 3/3/06PROJECT :  NAVFAC - Atlantic (Vieques) LOCATION : AOC - R DATE: 3/3/06

WEATHER DRILLING CONTRACTOR CH2M HILLWEATHER: DRILLING CONTRACTOR : CH2M HILL
DRILLING METHOD AND EQUIPMENT USED : SS Spoon SS Bowl hand auger and T-handleDRILLING METHOD AND EQUIPMENT USED :  SS Spoon, SS Bowl, hand auger and T-handle
WATER LEVELS :NA START : 3/3/06, 1135 END :  3/3/06, 1150   LOGGER : Kenji ButlerWATER LEVELS :NA START : 3/3/06, 1135 END :  3/3/06, 1150   LOGGER : Kenji Butler
DEPTH BELOW SURFACE (FT) STANDARD CORE DESCRIPTION COMMENTSDEPTH BELOW SURFACE (FT) STANDARD CORE DESCRIPTION COMMENTS

INTERVAL (FT) PENETRATION( )
RECOVERY (IN) TEST SOIL NAME USCS GROUP SYMBOL COLOR DEPTH OF CASING DRILLING RATERECOVERY (IN) TEST   SOIL NAME, USCS GROUP SYMBOL, COLOR,   DEPTH OF CASING, DRILLING RATE,

#/TYPE RESULTS MOISTURE CONTENT RELATIVE DENSITY DRILLING FLUID LOSS#/TYPE RESULTS   MOISTURE CONTENT, RELATIVE DENSITY,   DRILLING FLUID LOSS,

6"-6"-6"-6"   OR CONSISTENCY, SOIL STRUCTURE,   TESTS, AND INSTRUMENTATION.6 6 6 6   OR CONSISTENCY, SOIL STRUCTURE,   TESTS, AND INSTRUMENTATION.
(N) MINERALOGY OVM (ppm): Breathing Zone Above Hole(N)   MINERALOGY. OVM (ppm): Breathing Zone Above Hole

0 2' bgs 1145 Collected WAR SS37 0002_ 0 - 2' bgs 1145 Collected WAR-SS37-0002 _
N G l d d No Geology was recorded

_ _

_ __ _

_ __ _

_ _

_ _

11 __ _

_ _

_ _

_ _

_ __ _

_ _

_ _

22 __ _

_ _

_ _ _

_ _ _

_ _ _

_ _ __ _ _

_ _ __ _ _

33__ _ _

_ _ _

_ _ _

_ _ _

_ _ _

_ _ _

_ _ __ _ _

_ _ _
44 __

Sampler Signature: Date:Kenji Butler 3/3/2006Sampler Signature: Date:Kenji Butler 3/3/2006

AOC-R Soil Samples SO35 to SO63.xls



PROJECT NUMBER BORING NUMBERPROJECT NUMBER BORING NUMBER

180357 FI FK AR WAR SS38180357.FI.FK.AR WAR-SS38 SHEET   1 OF   18035 SS38

SURFACE SOIL SAMPLINGSURFACE SOIL SAMPLING 
PROJECT : NAVFAC Atlantic (Vieques) LOCATION : AOC - R DATE: 12/8/2005PROJECT :  NAVFAC - Atlantic (Vieques) LOCATION : AOC - R DATE: 12/8/2005

WEATHER S / l ki DRILLING CONTRACTOR CH2M HILLWEATHER: Sunny/clear skies DRILLING CONTRACTOR : CH2M HILLy
DRILLING METHOD AND EQUIPMENT USED : Hand AugerDRILLING METHOD AND EQUIPMENT USED : Hand Auger
WATER LEVELS : NA START : 12/8/2005 END : 12/8/05   LOGGER : Chris HouckWATER LEVELS : NA START : 12/8/2005 END : 12/8/05   LOGGER : Chris Houck
DEPTH BELOW SURFACE (FT) STANDARD CORE DESCRIPTION COMMENTSDEPTH BELOW SURFACE (FT) STANDARD CORE DESCRIPTION COMMENTS

INTERVAL (FT) PENETRATION( )
RECOVERY (IN) TEST SOIL NAME USCS GROUP SYMBOL COLOR DEPTH OF CASING DRILLING RATERECOVERY (IN) TEST   SOIL NAME, USCS GROUP SYMBOL, COLOR,   DEPTH OF CASING, DRILLING RATE,

#/TYPE RESULTS MOISTURE CONTENT RELATIVE DENSITY DRILLING FLUID LOSS#/TYPE RESULTS   MOISTURE CONTENT, RELATIVE DENSITY,   DRILLING FLUID LOSS,

6"-6"-6"-6"   OR CONSISTENCY, SOIL STRUCTURE,   TESTS, AND INSTRUMENTATION.6 6 6 6   OR CONSISTENCY, SOIL STRUCTURE,   TESTS, AND INSTRUMENTATION.
(N) MINERALOGY OVM (ppm): Breathing Zone Above Hole(N)   MINERALOGY. OVM (ppm): Breathing Zone Above Hole

0 24"_ 0 - 24" _
SANDY SILT WITH GRAVEL(ML) d k b SANDY SILT WITH GRAVEL(ML) very dark brown, 
(7 5 YR 2 5/2) fi t di d fi t_ (7.5 YR 2.5/2) fine to medium sand, fine to coarse  _

l i d b i tl h t fillgravel, organic debris, rootless, heterogeneous, fill 
_ (on debris pile), loose. __ ( p ), _

_ __ _

_ _

_ _

11 __ _

_ _
VOCs collected at 16 20" intervalVOCs collected at 16 - 20" interval.

_ _

_ _

_ __ _

_ _

_ _

22 __ _

End 24"_ End 24" _
Collected sampleCollected sample 
WAR SS38 0002_ WAR-SS38-0002 _ _
at 0740 hrsat 0740 hrs

_ _ _

_ _ _

_ _ __ _ _

_ _ __ _ _

33__ _ _

_ _ _

_ _ _

_ _ _

_ _ _

_ _ _

_ _ __ _ _

_ _ _
44 __

Sampler Signature: Date:Chris Houck 12/8/2005Sampler Signature: Date:Chris Houck 12/8/2005

AOC-R Soil Samples SO35 to SO63.xls



PROJECT NUMBER BORING NUMBERPROJECT NUMBER BORING NUMBER

180357 FI FK AR WAR SS39180357.FI.FK.AR WAR-SS39 SHEET   1 OF   18035 SS39

SURFACE SOIL SAMPLINGSURFACE SOIL SAMPLING 
PROJECT : NAVFAC Atlantic (Vieques) LOCATION : AOC - R DATE: 12/8/2005PROJECT :  NAVFAC - Atlantic (Vieques) LOCATION : AOC - R DATE: 12/8/2005

WEATHER S / l ki DRILLING CONTRACTOR CH2M HILLWEATHER: Sunny/clear skies DRILLING CONTRACTOR : CH2M HILLy
DRILLING METHOD AND EQUIPMENT USED : Hand AugerDRILLING METHOD AND EQUIPMENT USED : Hand Auger
WATER LEVELS : NA START : 12/8/2005 END : 12/8/05   LOGGER : Chris HouckWATER LEVELS : NA START : 12/8/2005 END : 12/8/05   LOGGER : Chris Houck
DEPTH BELOW SURFACE (FT) STANDARD CORE DESCRIPTION COMMENTSDEPTH BELOW SURFACE (FT) STANDARD CORE DESCRIPTION COMMENTS

INTERVAL (FT) PENETRATION( )
RECOVERY (IN) TEST SOIL NAME USCS GROUP SYMBOL COLOR DEPTH OF CASING DRILLING RATERECOVERY (IN) TEST   SOIL NAME, USCS GROUP SYMBOL, COLOR,   DEPTH OF CASING, DRILLING RATE,

#/TYPE RESULTS MOISTURE CONTENT RELATIVE DENSITY DRILLING FLUID LOSS#/TYPE RESULTS   MOISTURE CONTENT, RELATIVE DENSITY,   DRILLING FLUID LOSS,

6"-6"-6"-6"   OR CONSISTENCY, SOIL STRUCTURE,   TESTS, AND INSTRUMENTATION.6 6 6 6   OR CONSISTENCY, SOIL STRUCTURE,   TESTS, AND INSTRUMENTATION.
(N) MINERALOGY OVM (ppm): Breathing Zone Above Hole(N)   MINERALOGY. OVM (ppm): Breathing Zone Above Hole

0 24"_ 0 - 24" _
SANDY SILT WITH GRAVEL (ML) d k bSANDY SILT WITH GRAVEL (ML);very dark brown 
(7 5 YR 2 5/2) li htl i t h t fi t_ (7.5 YR 2.5/2),slightly moist, heterogeneous, fine to _

d fi t l tl fill (coarse sand, fine to coarse gravel, rootless, fill (on 
_ debris pile), loose. __ p ), _

_ __ _

_ _

_ _

11 __ _

_ _
VOCs collected at 16 20" intervalVOCs collected at 16 - 20" interval.

_ _

_ _

_ __ _

_ _

_ _

2 End 24"2 __ End 24 _

_ _
Collected sampleCollected sample 
WAR SS39 0002_ WAR-SS39-0002 _ _
at 0745 hrsat 0745 hrs

_ _ _

_ _ _

_ _ __ _ _

_ _ __ _ _

33__ _ _

_ _ _

_ _ _

_ _ _

_ _ _

_ _ _

_ _ __ _ _

_ _ _
44 __

Sampler Signature: Date:Chris Houck 12/8/2005Sampler Signature: Date:Chris Houck 12/8/2005

AOC-R Soil Samples SO35 to SO63.xls



PROJECT NUMBER BORING NUMBERPROJECT NUMBER BORING NUMBER

180357 FI FK AR WAR SS40180357.FI.FK.AR WAR-SS40 SHEET   1 OF   18035 SS 0

SURFACE SOIL SAMPLINGSURFACE SOIL SAMPLING 
PROJECT : NAVFAC Atlantic (Vieques) LOCATION : AOC - R DATE: 12/8/2005PROJECT :  NAVFAC - Atlantic (Vieques) LOCATION : AOC - R DATE: 12/8/2005

WEATHER S / l ki DRILLING CONTRACTOR CH2M HILLWEATHER: Sunny/clear skies DRILLING CONTRACTOR : CH2M HILLy
DRILLING METHOD AND EQUIPMENT USED : Hand AugerDRILLING METHOD AND EQUIPMENT USED : Hand Auger
WATER LEVELS : NA START : 12/8/2005 END : 12/8/05   LOGGER : Chris HouckWATER LEVELS : NA START : 12/8/2005 END : 12/8/05   LOGGER : Chris Houck
DEPTH BELOW SURFACE (FT) STANDARD CORE DESCRIPTION COMMENTSDEPTH BELOW SURFACE (FT) STANDARD CORE DESCRIPTION COMMENTS

INTERVAL (FT) PENETRATION( )
RECOVERY (IN) TEST SOIL NAME USCS GROUP SYMBOL COLOR DEPTH OF CASING DRILLING RATERECOVERY (IN) TEST   SOIL NAME, USCS GROUP SYMBOL, COLOR,   DEPTH OF CASING, DRILLING RATE,

#/TYPE RESULTS MOISTURE CONTENT RELATIVE DENSITY DRILLING FLUID LOSS#/TYPE RESULTS   MOISTURE CONTENT, RELATIVE DENSITY,   DRILLING FLUID LOSS,

6"-6"-6"-6"   OR CONSISTENCY, SOIL STRUCTURE,   TESTS, AND INSTRUMENTATION.6 6 6 6   OR CONSISTENCY, SOIL STRUCTURE,   TESTS, AND INSTRUMENTATION.
(N) MINERALOGY OVM (ppm): Breathing Zone Above Hole(N)   MINERALOGY. OVM (ppm): Breathing Zone Above Hole

0 24"_ 0 - 24" _
SANDY SILT WITH GRAVEL (ML) V d k bSANDY SILT WITH GRAVEL (ML);Very dark brown 
(7 5 YR 2 5/2) li htl i t h t fi t_ (7.5 YR 2.5/2),slightly moist,heterogeneous, fine to _

d 5 10% l f i i d b i fill coarse sand, 5-10% gravel, few orgainic debris, fill 
_ (on top of debris pile), loose. __ ( p p ), _

_ __ _

_ _

_ _

11 __ _

_ _
VOCs collected at 16 20" intervalVOCs collected at 16 - 20" interval.

_ _

_ _

_ __ _

_ _

_ _

2 End 24"2 __ End 24 _

_ _
Collected sampleCollected sample 
WAR SS40 0002_ WAR-SS40-0002 _ _
at 0800 hrsat 0800 hrs

_ _ _

_ _ _

_ _ __ _ _

_ _ __ _ _

33__ _ _

_ _ _

_ _ _

_ _ _

_ _ _

_ _ _

_ _ __ _ _

_ _ _
44 __

Sampler Signature: Date:Chris Houck 12/8/2005Sampler Signature: Date:Chris Houck 12/8/2005

AOC-R Soil Samples SO35 to SO63.xls



PROJECT NUMBER BORING NUMBERPROJECT NUMBER BORING NUMBER

180357 FI FK AR WAR SS41180357.FI.FK.AR WAR-SS41 SHEET   1 OF   18035 SS

SURFACE SOIL SAMPLINGSURFACE SOIL SAMPLING 
PROJECT : NAVFAC Atlantic (West Vieques) LOCATION : AOC - R DATE: 12/7/2005PROJECT :  NAVFAC - Atlantic (West Vieques) LOCATION : AOC - R DATE: 12/7/2005

WEATHER S DRILLING CONTRACTOR CH2M HILLWEATHER: Sunny DRILLING CONTRACTOR : CH2M HILLy
DRILLING METHOD AND EQUIPMENT USED : Hand AugerDRILLING METHOD AND EQUIPMENT USED : Hand Auger
WATER LEVELS : NA START : 12/7/2005 END : 12/7/05   LOGGER : Chris HouckWATER LEVELS : NA START : 12/7/2005 END : 12/7/05   LOGGER : Chris Houck
DEPTH BELOW SURFACE (FT) STANDARD CORE DESCRIPTION COMMENTSDEPTH BELOW SURFACE (FT) STANDARD CORE DESCRIPTION COMMENTS

INTERVAL (FT) PENETRATION( )
RECOVERY (IN) TEST SOIL NAME USCS GROUP SYMBOL COLOR DEPTH OF CASING DRILLING RATERECOVERY (IN) TEST   SOIL NAME, USCS GROUP SYMBOL, COLOR,   DEPTH OF CASING, DRILLING RATE,

#/TYPE RESULTS MOISTURE CONTENT RELATIVE DENSITY DRILLING FLUID LOSS#/TYPE RESULTS   MOISTURE CONTENT, RELATIVE DENSITY,   DRILLING FLUID LOSS,

6"-6"-6"-6"   OR CONSISTENCY, SOIL STRUCTURE,   TESTS, AND INSTRUMENTATION.6 6 6 6   OR CONSISTENCY, SOIL STRUCTURE,   TESTS, AND INSTRUMENTATION.
(N) MINERALOGY OVM (ppm): Breathing Zone Above Hole(N)   MINERALOGY. OVM (ppm): Breathing Zone Above Hole

0 16"_ 0 - 16" _ _
SILTY SAND (SM) V d k b (10 YR 2/2)SILTY SAND (SM);Very dark brown (10 YR 2/2)

i t fi t d i l i_  moist, fine to coarse sand, minor gravel, minor _ _
i d b i ( tl ) lorganic debris (rootless), loose

_ _ __ _ _

_ _ __ _ _

_ _ _

_ _ _

11 __ _ _

_ _ _

16" 24"_ 16" - 24" _ _
WELL GRADED SAND (SW) b (10 YR 5/3)WELL GRADED SAND (SW); brown (10 YR 5/3).

i t fi t d t ilt d_ moist, fine to coarse sand, trace coarse silt, sand _ _
i i t d b l lgrains immature and sub angular, loose.

_ _ __ _ _
VOCs collected at 16 - 20" interval.VOCs collected at 16  20  interval.

_ _ _

_ _ _
End at 24"End at 24

22 __ _ _

_ _ _
Collected sampleCollected sample 
WAR SS41 0002_ WAR-SS41-0002 _ _
at 0800 hoursat 0800 hours

_ _ _

_ _ _

_ _ __ _ _

_ _ __ _ _

33__ _ _

_ _ _

_ _ _

_ _ _

_ _ _

_ _ _

_ _ __ _ _

_ _ _
44 __

Sampler Signature: Date:Chris Houck 12/7/2005Sampler Signature: Date:Chris Houck 12/7/2005

AOC-R Soil Samples SO35 to SO63.xls



PROJECT NUMBER BORING NUMBERPROJECT NUMBER BORING NUMBER

180357 FI FK AR WAR SS42180357.FI.FK.AR WAR-SS42 SHEET   1 OF   18035 SS

SURFACE SOIL SAMPLINGSURFACE SOIL SAMPLING 
PROJECT : NAVFAC Atlantic (West Vieques) LOCATION : AOC - R DATE: 12/7/2005PROJECT :  NAVFAC - Atlantic (West Vieques) LOCATION : AOC - R DATE: 12/7/2005

WEATHER S DRILLING CONTRACTOR CH2M HILLWEATHER: Sunny DRILLING CONTRACTOR : CH2M HILLy
DRILLING METHOD AND EQUIPMENT USED : Hand AugerDRILLING METHOD AND EQUIPMENT USED : Hand Auger
WATER LEVELS : NA START : 12/7/2005 END : 12/7/05   LOGGER : Chris HouckWATER LEVELS : NA START : 12/7/2005 END : 12/7/05   LOGGER : Chris Houck
DEPTH BELOW SURFACE (FT) STANDARD CORE DESCRIPTION COMMENTSDEPTH BELOW SURFACE (FT) STANDARD CORE DESCRIPTION COMMENTS

INTERVAL (FT) PENETRATION( )
RECOVERY (IN) TEST SOIL NAME USCS GROUP SYMBOL COLOR DEPTH OF CASING DRILLING RATERECOVERY (IN) TEST   SOIL NAME, USCS GROUP SYMBOL, COLOR,   DEPTH OF CASING, DRILLING RATE,

#/TYPE RESULTS MOISTURE CONTENT RELATIVE DENSITY DRILLING FLUID LOSS#/TYPE RESULTS   MOISTURE CONTENT, RELATIVE DENSITY,   DRILLING FLUID LOSS,

6"-6"-6"-6"   OR CONSISTENCY, SOIL STRUCTURE,   TESTS, AND INSTRUMENTATION.6 6 6 6   OR CONSISTENCY, SOIL STRUCTURE,   TESTS, AND INSTRUMENTATION.
(N) MINERALOGY OVM (ppm): Breathing Zone Above Hole(N)   MINERALOGY. OVM (ppm): Breathing Zone Above Hole

0 12"_ 0 - 12" _ _
CLAYEY SILT (ML) V d k b (10 YR 2/2)CLAYEY SILT (ML); Very dark brown (10 YR 2/2)

i t i fi t d h t_ moist, minor fine to coarse sand, heterogeneous, _ _
i i t i l ( tl ) ftminor organic material (rootless), soft.

_ _ __ _ _

_ _ __ _ _

_ _ _

_ _ _
12- 14"12- 14

1 SILTY SAND (SM); brown (10 YR 4/3) moist1 __ SILTY SAND (SM); brown (10 YR 4/3), moist, _ _
fine to medium sand trace coarse sand loosefine to medium sand, trace coarse sand, loose.

_ _ _

_ _ _

_ _ _

_ 14" - 24" _ __ 14   24 _ _
LEAN CLAY (CL); Gray brown (10 YR 4/2) moist, VOCs collected at 16 - 20" interval.LEAN CLAY (CL); Gray brown (10 YR 4/2) moist, VOCs collected at 16  20  interval.
medium plasticity, medium stiffness, becomes very_ medium plasticity, medium stiffness, becomes very _ _
 stiff at 20", high plasticity. stiff at 20 , high plasticity.

_ _ _
End at 24"End at 24

22 __ _ _

_ _ _
Collected sampleCollected sample 
WAR SS42 0002_ WAR-SS42-0002 _ _
at 0730 hoursat 0730 hours

_ _ _

_ _ _

_ _ __ _ _

_ _ __ _ _

33__ _ _

_ _ _

_ _ _

_ _ _

_ _ _

_ _ _

_ _ __ _ _

_ _ _
44 __

Sampler Signature: Date:Chris Houck 12/7/2005Sampler Signature: Date:Chris Houck 12/7/2005

AOC-R Soil Samples SO35 to SO63.xls



PROJECT NUMBER BORING NUMBERPROJECT NUMBER BORING NUMBER

180357 FI FK AR WAR SS43180357.FI.FK.AR WAR-SS43 SHEET   1 OF   18035 SS 3

SURFACE SOIL SAMPLINGSURFACE SOIL SAMPLING 
PROJECT : NAVFAC Atlantic (Vieques) LOCATION : AOC - R DATE: 12/7/2005PROJECT :  NAVFAC - Atlantic (Vieques) LOCATION : AOC - R DATE: 12/7/2005

WEATHER S DRILLING CONTRACTOR CH2M HILLWEATHER: Sunny DRILLING CONTRACTOR : CH2M HILLy
DRILLING METHOD AND EQUIPMENT USED : Hand AugerDRILLING METHOD AND EQUIPMENT USED : Hand Auger
WATER LEVELS : NA START : 12/7/2005 END : 12/7/05   LOGGER : Chris HouckWATER LEVELS : NA START : 12/7/2005 END : 12/7/05   LOGGER : Chris Houck
DEPTH BELOW SURFACE (FT) STANDARD CORE DESCRIPTION COMMENTSDEPTH BELOW SURFACE (FT) STANDARD CORE DESCRIPTION COMMENTS

INTERVAL (FT) PENETRATION( )
RECOVERY (IN) TEST SOIL NAME USCS GROUP SYMBOL COLOR DEPTH OF CASING DRILLING RATERECOVERY (IN) TEST   SOIL NAME, USCS GROUP SYMBOL, COLOR,   DEPTH OF CASING, DRILLING RATE,

#/TYPE RESULTS MOISTURE CONTENT RELATIVE DENSITY DRILLING FLUID LOSS#/TYPE RESULTS   MOISTURE CONTENT, RELATIVE DENSITY,   DRILLING FLUID LOSS,

6"-6"-6"-6"   OR CONSISTENCY, SOIL STRUCTURE,   TESTS, AND INSTRUMENTATION.6 6 6 6   OR CONSISTENCY, SOIL STRUCTURE,   TESTS, AND INSTRUMENTATION.
(N) MINERALOGY OVM (ppm): Breathing Zone Above Hole(N)   MINERALOGY. OVM (ppm): Breathing Zone Above Hole

0 10"_ 0 -10" _
SILTY SAND (SM) V d k b (10 YR 2/2)SILTY SAND (SM); Very dark brown (10 YR 2/2)

i t t bl k (10 YR 2/1) fi t d littl_ moist to black (10 YR 2/1), fine to coarse sand,little _
fi l littl i d b i ( tl )fine gravel, little organic debris (rootless).

_ __ _

_ __ _

_ _
10- 24"10- 24
WELL GRADED SAND (SW), brown(10 YR 4/3),_ WELL GRADED SAND (SW), brown(10 YR 4/3), _
moist few silt loose mostly firm sand few somemoist, few silt, loose, mostly firm sand, few, some

1 coarse sand1 __ coarse sand _

_ _

_ _

_ _

_ __ _
VOCs collected at 16 - 20" interval.VOCs collected at 16  20  interval.

_ _

_ _

2 End 24"2 __ End 24 _

_ _
Collected sampleCollected sample 
WAR SS43 0002_ WAR-SS43-0002 _ _
at 0820 hoursat 0820 hours

_ _ _

_ _ _

_ _ __ _ _

_ _ __ _ _

33__ _ _

_ _ _

_ _ _

_ _ _

_ _ _

_ _ _

_ _ __ _ _

_ _ _
44 __

Sampler Signature: Date:Chris Houck 12/7/2005Sampler Signature: Date:Chris Houck 12/7/2005

AOC-R Soil Samples SO35 to SO63.xls



PROJECT NUMBER BORING NUMBERPROJECT NUMBER BORING NUMBER

180357 FI FK AR WAR SS44180357.FI.FK.AR WAR-SS44 SHEET   1 OF   18035 SS

SURFACE SOIL SAMPLINGSURFACE SOIL SAMPLING 
PROJECT : NAVFAC Atlantic (Vieques) LOCATION : AOC - R DATE: 12/7/2005PROJECT :  NAVFAC - Atlantic (Vieques) LOCATION : AOC - R DATE: 12/7/2005

WEATHER S DRILLING CONTRACTOR CH2M HILLWEATHER: Sunny DRILLING CONTRACTOR : CH2M HILLy
DRILLING METHOD AND EQUIPMENT USED : Hand AugerDRILLING METHOD AND EQUIPMENT USED : Hand Auger
WATER LEVELS : NA START : 12/7/2005 END : 12/7/05   LOGGER : Chris HouckWATER LEVELS : NA START : 12/7/2005 END : 12/7/05   LOGGER : Chris Houck
DEPTH BELOW SURFACE (FT) STANDARD CORE DESCRIPTION COMMENTSDEPTH BELOW SURFACE (FT) STANDARD CORE DESCRIPTION COMMENTS

INTERVAL (FT) PENETRATION( )
RECOVERY (IN) TEST SOIL NAME USCS GROUP SYMBOL COLOR DEPTH OF CASING DRILLING RATERECOVERY (IN) TEST   SOIL NAME, USCS GROUP SYMBOL, COLOR,   DEPTH OF CASING, DRILLING RATE,

#/TYPE RESULTS MOISTURE CONTENT RELATIVE DENSITY DRILLING FLUID LOSS#/TYPE RESULTS   MOISTURE CONTENT, RELATIVE DENSITY,   DRILLING FLUID LOSS,

6"-6"-6"-6"   OR CONSISTENCY, SOIL STRUCTURE,   TESTS, AND INSTRUMENTATION.6 6 6 6   OR CONSISTENCY, SOIL STRUCTURE,   TESTS, AND INSTRUMENTATION.
(N) MINERALOGY OVM (ppm): Breathing Zone Above Hole(N)   MINERALOGY. OVM (ppm): Breathing Zone Above Hole

0 6"_ 0 -6" _
CLAYEY SILT WITH GRAVEL(ML) D k bCLAYEY SILT WITH GRAVEL(ML); Dark brown
(10 YR 3/3) i t l H t_  (10 YR 3/3), moist, coarse gravel. Heterogeneous, _

ft soft.
_ __ _

_ __ _

_ _
6 - 20"6 - 20
LEAN CLAY (CL); Brown (10 YR 4/3), moist, low_ LEAN CLAY (CL); Brown (10 YR 4/3), moist, low _
plasticity stiff cohesive trace sub-angular gravelplasticity, stiff, cohesive, trace sub-angular gravel 

1 (andesite fragments)1 __ (andesite fragments). _

_ _

_ _
VOCs collected at 16 20" intervalVOCs collected at 16 - 20" interval.

_ _
20 24"20 - 24"

_ LEAN CLAY (CL); Dark Gray (10 YR 4/1); moist, __ LEAN CLAY (CL); Dark Gray (10 YR 4/1); moist, _
very stiff, low  plasticity, cohesive.very stiff, low  plasticity, cohesive.

_ _

_ _

2 End 24"2 __ End 24 _

_ _
Collected sampleCollected sample 
WAR SS44 0002_ WAR-SS44-0002 _ _
at 0845 hoursat 0845 hours

_ _ _

_ _ _

_ _ __ _ _

_ _ __ _ _

33__ _ _

_ _ _

_ _ _

_ _ _

_ _ _

_ _ _

_ _ __ _ _

_ _ _
44 __

Sampler Signature: Date:Chris Houck 12/7/2005Sampler Signature: Date:Chris Houck 12/7/2005

AOC-R Soil Samples SO35 to SO63.xls



PROJECT NUMBER BORING NUMBERPROJECT NUMBER BORING NUMBER

180357 FI FK AR WAR SS45180357.FI.FK.AR WAR-SS45 SHEET   1 OF   18035 SS 5

SURFACE SOIL SAMPLINGSURFACE SOIL SAMPLING 
PROJECT : NAVFAC Atlantic (Vieques) LOCATION : AOC - R DATE: 12/7/2005PROJECT :  NAVFAC - Atlantic (Vieques) LOCATION : AOC - R DATE: 12/7/2005

WEATHER S DRILLING CONTRACTOR CH2M HILLWEATHER: Sunny DRILLING CONTRACTOR : CH2M HILLy
DRILLING METHOD AND EQUIPMENT USED : Hand AugerDRILLING METHOD AND EQUIPMENT USED : Hand Auger
WATER LEVELS : NA START : 12/7/2005 END : 12/7/05   LOGGER : Chris HouckWATER LEVELS : NA START : 12/7/2005 END : 12/7/05   LOGGER : Chris Houck
DEPTH BELOW SURFACE (FT) STANDARD CORE DESCRIPTION COMMENTSDEPTH BELOW SURFACE (FT) STANDARD CORE DESCRIPTION COMMENTS

INTERVAL (FT) PENETRATION( )
RECOVERY (IN) TEST SOIL NAME USCS GROUP SYMBOL COLOR DEPTH OF CASING DRILLING RATERECOVERY (IN) TEST   SOIL NAME, USCS GROUP SYMBOL, COLOR,   DEPTH OF CASING, DRILLING RATE,

#/TYPE RESULTS MOISTURE CONTENT RELATIVE DENSITY DRILLING FLUID LOSS#/TYPE RESULTS   MOISTURE CONTENT, RELATIVE DENSITY,   DRILLING FLUID LOSS,

6"-6"-6"-6"   OR CONSISTENCY, SOIL STRUCTURE,   TESTS, AND INSTRUMENTATION.6 6 6 6   OR CONSISTENCY, SOIL STRUCTURE,   TESTS, AND INSTRUMENTATION.
(N) MINERALOGY OVM (ppm): Breathing Zone Above Hole(N)   MINERALOGY. OVM (ppm): Breathing Zone Above Hole

0 12"_ 0 - 12" _
SILTY SAND WITH GRAVEL(SM) bSILTY SAND WITH GRAVEL(SM); brown 
(10 YR 4/3) i t fi t d fi t_  (10 YR 4/3), moist, fine to coarse sand, fine to _

b l l ( d it ) lcoarse subangular gravel (andesite), loose,
_ heterogeneous. __ g _

_ __ _

_ _

_ _

11 __ _

_ _
12 24"12 - 24"
WELL GRADED SAND WITH SILT AND GRAVEL_ WELL GRADED SAND WITH SILT AND GRAVEL _
(SP SM) i t d k ddi h b (5 YR 3/3) fi t(SP-SM),moist, dark reddish brown(5 YR 3/3), fine to

d f fi l l_ coarse sand, few fine gravel, loose. _

_ __ _
VOCs collected at 16 - 20" interval.VOCs collected at 16  20  interval.

_ _

_ _

2 End 24"2 __ End 24 _

_ _
Collected samplesCollected samples 
WAR SS45 0002_ WAR-SS45-0002 _ _
at 0915 hoursat 0915 hours

_ _ _

WAR SS45P 0002_ WAR-SS45P-0002 _ _
at 0920 hours

_ _ __ _ _

_ _ __ _ _

33__ _ _

_ _ _

_ _ _

_ _ _

_ _ _

_ _ _

_ _ __ _ _

_ _ _
44 __

Sampler Signature: Date:Chris Houck 12/7/2005Sampler Signature: Date:Chris Houck 12/7/2005

AOC-R Soil Samples SO35 to SO63.xls



PROJECT NUMBER BORING NUMBERPROJECT NUMBER BORING NUMBER

180357 FI FK AR WAR SS46180357.FI.FK.AR WAR-SS46 SHEET   1 OF   18035 SS 6

SURFACE SOIL SAMPLINGSURFACE SOIL SAMPLING 
PROJECT : NAVFAC Atlantic (Vieques) LOCATION : AOC - R DATE: 12/15/2005PROJECT :  NAVFAC - Atlantic (Vieques) LOCATION : AOC - R DATE: 12/15/2005

WEATHER DRILLING CONTRACTOR G kWEATHER: DRILLING CONTRACTOR : Geoworks
DRILLING METHOD AND EQUIPMENT USEDSimco Earth Probe 200 Direct PushDRILLING METHOD AND EQUIPMENT USEDSimco Earth Probe 200 Direct Push
WATER LEVELS : NA START : 12/15/2005 END : 12/15/05   LOGGER : Lisa CarterWATER LEVELS : NA START : 12/15/2005 END : 12/15/05   LOGGER : Lisa Carter
DEPTH BELOW SURFACE (FT) STANDARD CORE DESCRIPTION COMMENTSDEPTH BELOW SURFACE (FT) STANDARD CORE DESCRIPTION COMMENTS

INTERVAL (FT) PENETRATION( )
RECOVERY (IN) TEST SOIL NAME USCS GROUP SYMBOL COLOR DEPTH OF CASING DRILLING RATERECOVERY (IN) TEST   SOIL NAME, USCS GROUP SYMBOL, COLOR,   DEPTH OF CASING, DRILLING RATE,

#/TYPE RESULTS MOISTURE CONTENT RELATIVE DENSITY DRILLING FLUID LOSS#/TYPE RESULTS   MOISTURE CONTENT, RELATIVE DENSITY,   DRILLING FLUID LOSS,

6"-6"-6"-6"   OR CONSISTENCY, SOIL STRUCTURE,   TESTS, AND INSTRUMENTATION.6 6 6 6   OR CONSISTENCY, SOIL STRUCTURE,   TESTS, AND INSTRUMENTATION.
(N) MINERALOGY OVM (ppm): Breathing Zone Above Hole(N)   MINERALOGY. OVM (ppm): Breathing Zone Above Hole

ORGANIC SOIL (OL);_ ORGANIC SOIL (OL); _
t d i d b i t 0 ppmroot,sand, organic debris, to 0 ppm

CLAYEY SAND (SP) d k b (7 5 YR 3/2)_ CLAYEY SAND (SP); dark brown (7.5 YR 3/2) _
li htl i t fi t di i d tslightly moist, fine to medium grained quartz, 

21"/24"_ 21"/24" few rock fragments, 4.75 mm to 20 mm, _
%

_ g , , _
87% subrounded grains, low density.g , y

_ Original samples taken on 12/7/05. __ O g a sa p es ta e o / /05 _
Samples missed their holding time and hadSamples missed their holding time and had
 to be resampled._  to be resampled. _

_ _

11 __ _

_ _

_ _

_ _

_ __ _

_ _

_ _

2 End 24"2 __ End 24 _

_ _

_ _ _

_ _ _

_ _ _

_ _ __ _ _

_ _ __ _ _

33__ _ _

_ _ _

_ _ _

_ _ _

_ _ _

_ _ _

_ _ __ _ _

_ _ _
44 __

Sampler Signature: Date:Lisa Carter 12/15/2005Sampler Signature: Date:Lisa Carter 12/15/2005

AOC-R Soil Samples SO35 to SO63.xls



PROJECT NUMBER BORING NUMBERPROJECT NUMBER BORING NUMBER

180357 FI FK AR WAR SS47180357.FI.FK.AR WAR-SS47 SHEET   1 OF   18035 SS

SURFACE SOIL SAMPLINGSURFACE SOIL SAMPLING 
PROJECT : NAVFAC Atlantic (Vieques) LOCATION : AOC - R DATE: 12/16/2005PROJECT :  NAVFAC - Atlantic (Vieques) LOCATION : AOC - R DATE: 12/16/2005

WEATHER DRILLING CONTRACTOR G kWEATHER: DRILLING CONTRACTOR : Geoworks
DRILLING METHOD AND EQUIPMENT USEDSimco Earth Probe 200 Direct PushDRILLING METHOD AND EQUIPMENT USEDSimco Earth Probe 200 Direct Push
WATER LEVELS : NA START : 12/16/2005 END : 12/16/05   LOGGER : Lisa CarterWATER LEVELS : NA START : 12/16/2005 END : 12/16/05   LOGGER : Lisa Carter
DEPTH BELOW SURFACE (FT) STANDARD CORE DESCRIPTION COMMENTSDEPTH BELOW SURFACE (FT) STANDARD CORE DESCRIPTION COMMENTS

INTERVAL (FT) PENETRATION( )
RECOVERY (IN) TEST SOIL NAME USCS GROUP SYMBOL COLOR DEPTH OF CASING DRILLING RATERECOVERY (IN) TEST   SOIL NAME, USCS GROUP SYMBOL, COLOR,   DEPTH OF CASING, DRILLING RATE,

#/TYPE RESULTS MOISTURE CONTENT RELATIVE DENSITY DRILLING FLUID LOSS#/TYPE RESULTS   MOISTURE CONTENT, RELATIVE DENSITY,   DRILLING FLUID LOSS,

6"-6"-6"-6"   OR CONSISTENCY, SOIL STRUCTURE,   TESTS, AND INSTRUMENTATION.6 6 6 6   OR CONSISTENCY, SOIL STRUCTURE,   TESTS, AND INSTRUMENTATION.
(N) MINERALOGY OVM (ppm): Breathing Zone Above Hole(N)   MINERALOGY. OVM (ppm): Breathing Zone Above Hole

_ _
Penetrometer ORGANIC SOIL(OL) 0 ppmPenetrometer ORGANIC SOIL(OL); 0 ppm

i t i l d l i t t 6"_ organic material, sand, clay, moist to 6". _
0 25 1 At 6" CLAYEY SAND (SP) d k b0.25 - 1 At 6" CLAYEY SAND (SP) ;dark brown 

_ (7.5 YR 3/2) slightly moist, fine to medium grained,  _
O / /

_ ( ) g y , g , _
few rock fragments, 4.75 mm to 20 mm, subrounded Original samples taken on 12/7/05. g , , g p

_ grains, low density. Samples missed their holding time and had __ g a s, o de s ty Sa p es ssed t e o d g t e a d ad _
to be resampled.to be resampled.

_ _

_ _

11 __ _

_ _

_ _

_ _

_ __ _

_ _

_ _

2 End 24"2 __ End 24 _

_ _

_ _ _

_ _ _

_ _ _

_ _ __ _ _

_ _ __ _ _

33__ _ _

_ _ _

_ _ _

_ _ _

_ _ _

_ _ _

_ _ __ _ _

_ _ _
44 __

Sampler Signature: Date:Lisa Carter 12/16/2005Sampler Signature: Date:Lisa Carter 12/16/2005

AOC-R Soil Samples SO35 to SO63.xls



PROJECT NUMBER BORING NUMBERPROJECT NUMBER BORING NUMBER

180357 FI FK AR WAR SS48180357.FI.FK.AR WAR-SS48 SHEET   1 OF   18035 SS 8

SURFACE SOIL SAMPLINGSURFACE SOIL SAMPLING 
PROJECT : NAVFAC Atlantic (Vieques) LOCATION : AOC - R DATE: 12/15/2005PROJECT :  NAVFAC - Atlantic (Vieques) LOCATION : AOC - R DATE: 12/15/2005

WEATHER DRILLING CONTRACTOR G kWEATHER: DRILLING CONTRACTOR : Geoworks
DRILLING METHOD AND EQUIPMENT USEDSimco Earth Probe 200 Direct PushDRILLING METHOD AND EQUIPMENT USEDSimco Earth Probe 200 Direct Push
WATER LEVELS : NA START : 12/15/2005 END : 12/15/05   LOGGER : Lisa CarterWATER LEVELS : NA START : 12/15/2005 END : 12/15/05   LOGGER : Lisa Carter
DEPTH BELOW SURFACE (FT) STANDARD CORE DESCRIPTION COMMENTSDEPTH BELOW SURFACE (FT) STANDARD CORE DESCRIPTION COMMENTS

INTERVAL (FT) PENETRATION( )
RECOVERY (IN) TEST SOIL NAME USCS GROUP SYMBOL COLOR DEPTH OF CASING DRILLING RATERECOVERY (IN) TEST   SOIL NAME, USCS GROUP SYMBOL, COLOR,   DEPTH OF CASING, DRILLING RATE,

#/TYPE RESULTS MOISTURE CONTENT RELATIVE DENSITY DRILLING FLUID LOSS#/TYPE RESULTS   MOISTURE CONTENT, RELATIVE DENSITY,   DRILLING FLUID LOSS,

6"-6"-6"-6"   OR CONSISTENCY, SOIL STRUCTURE,   TESTS, AND INSTRUMENTATION.6 6 6 6   OR CONSISTENCY, SOIL STRUCTURE,   TESTS, AND INSTRUMENTATION.
(N) MINERALOGY OVM (ppm): Breathing Zone Above Hole(N)   MINERALOGY. OVM (ppm): Breathing Zone Above Hole

_ _
ORGANIC MATTER (OL) 0 ppmORGANIC MATTER (OL); 0 ppm

i t i l t d d l t 6"_ organic material, roots, sand and clay at 6". _
At 6" b CLAYEY SAND (SP) li bAt 6" becomes CLAYEY SAND (SP); olive brown 

21"/24"_ 21"/24" (2.5 Y 4/4), slightly moist, fine to medium _
%

_ ( ), g y , _
87% grained sand, few rock fragments, 4.75 - 20 mm,g , g , ,

_ subrounded grains, low density. Original samples taken on 12/7/05. __ sub ou ded g a s, o de s ty O g a sa p es ta e o / /05 _
Samples missed their holding time and hadSamples missed their holding time and had
 to be resampled._  to be resampled. _

_ _

11 __ _

_ _

_ _

_ _

_ __ _

_ _

_ _

2 End 24"2 __ End 24 _

_ _

_ _ _

_ _ _

_ _ _

_ _ __ _ _

_ _ __ _ _

33__ _ _

_ _ _

_ _ _

_ _ _

_ _ _

_ _ _

_ _ __ _ _

_ _ _
44 __

Sampler Signature: Date:Lisa Carter 12/15/2005Sampler Signature: Date:Lisa Carter 12/15/2005

AOC-R Soil Samples SO35 to SO63.xls



PROJECT NUMBER BORING NUMBERPROJECT NUMBER BORING NUMBER

180357 FI FK AR WAR SO49180357.FI.FK.AR WAR SO49 SHEET   1 OF   28035 SO 9

SOIL BORING LOGSOIL BORING LOG
PROJECT : NAVFAC Atlantic (West Vieques) LOCATION : AOC - R DATE: 12/15/2005PROJECT :  NAVFAC - Atlantic (West Vieques) LOCATION : AOC - R DATE: 12/15/2005

WEATHER S 75F h id DRILLING CONTRACTOR G k IWEATHER: Sunny, ~75F, humid DRILLING CONTRACTOR : Geoworks, Inc.y
DRILLING METHOD AND EQUIPMENT USED : Simco Earth Probe 200 Direct Push RigDRILLING METHOD AND EQUIPMENT USED : Simco Earth Probe 200 Direct Push Rig
WATER LEVELS : 20' bgs START : 12/15/2005 END : 0930,2/22/2006   LOGGER : Lisa Carter / Jennifer MyersWATER LEVELS : 20  bgs START : 12/15/2005 END : 0930,2/22/2006   LOGGER : Lisa Carter / Jennifer Myers
DEPTH BELOW SURFACE (FT) STANDARD CORE DESCRIPTION COMMENTSDEPTH BELOW SURFACE (FT) STANDARD CORE DESCRIPTION COMMENTS

INTERVAL (FT) PENETRATION( )
RECOVERY (IN) TEST SOIL NAME USCS GROUP SYMBOL COLOR DEPTH OF CASING DRILLING RATERECOVERY (IN) TEST   SOIL NAME, USCS GROUP SYMBOL, COLOR,   DEPTH OF CASING, DRILLING RATE,

#/TYPE RESULTS MOISTURE CONTENT RELATIVE DENSITY DRILLING FLUID LOSS#/TYPE RESULTS   MOISTURE CONTENT, RELATIVE DENSITY,   DRILLING FLUID LOSS,

6"-6"-6"-6"   OR CONSISTENCY, SOIL STRUCTURE,   TESTS, AND INSTRUMENTATION.6 6 6 6   OR CONSISTENCY, SOIL STRUCTURE,   TESTS, AND INSTRUMENTATION.
(N) MINERALOGY OVM (ppm): Breathing Zone Above Hole(N)   MINERALOGY. OVM (ppm): Breathing Zone Above Hole

ORGANIC SOIL (OL): Organic matter sand andORGANIC SOIL (OL): Organic matter, sand and
Penetrometor clay to 1' BGS becomes CLAYEY SAND (SC): UXO clearance at ground_ Penetrometor clay to 1' BGS becomes CLAYEY SAND (SC): _ UXO clearance at ground _

d k i h b (2 5Y 4/2) li htl i t Surface = OKdark grayish brown (2.5Y, 4/2), slightly moist, Surface  = OK
0 2' 28"/24" 1 DPT 2 0 2 5 d fi t i d d 0_ 0-2' 28"/24" 1-DPT 2.0 - 2.5 very dense, fine to coarse grained sand. _ 0 ppm _

S b d d i F k f t (4 75Subrounded grains. Few rock fragments (4.75 mm - 
96%_ 96% 19 mm). _ __ ) _ _

2 __ _ ___ _ _
CLAYEY SAND (SC) continues with color changeCLAYEY SAND (SC) continues with color change
at 2' BGS to dark grayish brown (10YR, 4/2). UXO clearance at _ at 2  BGS to dark grayish brown (10YR, 4/2). _ UXO clearance at _

2-4' 2' BGS = OK2-4 2  BGS = OK
24"/24" 2-DPT 1.0 - 1.75 0 ppm_ 24 /24 2-DPT 1.0 - 1.75 _ 0 ppm _

100%_ 100% _ _

_ _ _

44 __ _ _
CLAYEY SAND (SC) ti t 5' BGS At 5' BGSCLAYEY SAND (SC) continues to 5' BGS. At 5' BGS
l d b d Sli htl fi t UXO l t_ clayey sand becomes very dense. Slightly fine to _ UXO clearance at _

i d d M ttl d li ht li 4' BGS OKvery coarse grained sand. Mottled, light olive 4' BGS = OK
_ 4-6' 24"/24" 3-DPT 1.5 - 2.75 brown (2.5Y, 5/4) and black. _ 0 ppm __ 4 6 24 /24 3 DPT 1.5  2.75 brown (2.5Y, 5/4) and black. _ 0 ppm _

100%_ 100% _ _

_ _ _
12/15/05 terminate boring at 6'bgs 12/15/05 terminate boring at 6 bgs

66 __ _ _

7 11ft CLAYEY SAND(SC) Yellowish red(5YR 5/8) Soil Boring continued 0845 on 2/22/06 by_ _7-11ft CLAYEY SAND(SC) Yellowish red(5YR, 5/8) 
moist medium density non plastic non cohesive

Soil Boring continued 0845 on 2/22/06 by 
J M

6 8' 24"/24" 4 DPT 0 ppm
moist, medium density, non-plastic, non cohesive, 

di d ith f i b l
J Myers

_ 6-8' 24"/24" 4-DPT _ 0 ppm _medium sand with few coarse grains, subangular, 

100%
some clay

_ 100% _ _
y

_ _ _

88 __ _ ___ _ _

_ _ __ _ _

_ _ _

8-12' 41"/48" 5-DPT_ 8-12 41 /48 5-DPT _ _
11-12 ft SANDY LEAN CLAY (CL) Yellowish Red

85%
11-12 ft SANDY LEAN CLAY (CL) Yellowish Red 
(5YR 5/6) moist stiff low plasticity cohesive_ 85% _ _(5YR 5/6), moist, stiff, low plasticity, cohesive, 

di b l d
10

some medium subangular sand 
10 __ _ _

_ _ _

_ _ _

_ _ __ _ _

_ _ _
1212 __

Date: 12/15/2005Sampler Signature: Lisa Carter Date: 12/15/2005   Sampler Signature: Lisa Carter

AOC-R Soil Samples SO35 to SO63.xls



PROJECT NUMBER BORING NUMBERPROJECT NUMBER BORING NUMBER

180357 FI FK AR WAR SO49180357.FI.FK.AR WAR SO49 SHEET   2 OF   28035 SO 9

SOIL BORING LOGSOIL BORING LOG
PROJECT : NAVFAC Atlantic (West Vieques) LOCATION : AOC - R DATE: 2/22/2006PROJECT :  NAVFAC - Atlantic (West Vieques) LOCATION : AOC - R DATE: 2/22/2006

WEATHER S 75F h id DRILLING CONTRACTOR G k IWEATHER: Sunny, ~75F, humid DRILLING CONTRACTOR : Geoworks, Inc.y
DRILLING METHOD AND EQUIPMENT USED : Simco Earth Probe 200 Direct Push RigDRILLING METHOD AND EQUIPMENT USED : Simco Earth Probe 200 Direct Push Rig
WATER LEVELS : 20' bgs START : 12/15/2005 END : 0930,2/22/2006   LOGGER : Lisa Carter / Jennifer MyersWATER LEVELS : 20  bgs START : 12/15/2005 END : 0930,2/22/2006   LOGGER : Lisa Carter / Jennifer Myers
DEPTH BELOW SURFACE (FT) STANDARD CORE DESCRIPTION COMMENTSDEPTH BELOW SURFACE (FT) STANDARD CORE DESCRIPTION COMMENTS

INTERVAL (FT) PENETRATION( )
RECOVERY (IN) TEST SOIL NAME USCS GROUP SYMBOL COLOR DEPTH OF CASING DRILLING RATERECOVERY (IN) TEST   SOIL NAME, USCS GROUP SYMBOL, COLOR,   DEPTH OF CASING, DRILLING RATE,

#/TYPE RESULTS MOISTURE CONTENT RELATIVE DENSITY DRILLING FLUID LOSS#/TYPE RESULTS   MOISTURE CONTENT, RELATIVE DENSITY,   DRILLING FLUID LOSS,

6"-6"-6"-6"   OR CONSISTENCY, SOIL STRUCTURE,   TESTS, AND INSTRUMENTATION.6 6 6 6   OR CONSISTENCY, SOIL STRUCTURE,   TESTS, AND INSTRUMENTATION.
(N) MINERALOGY OVM (ppm): Breathing Zone Above Hole(N)   MINERALOGY. OVM (ppm): Breathing Zone Above Hole

0 ppm12 16 ft SANDY LEAN CLAY (CL) Y ll i h R d_ _ 0 ppm _12-16 ft SANDY LEAN CLAY (CL) Yellowish Red 
(5YR 5/6) i iff l l i i h i(5YR 5/6), moist, stiff, low plasticity, cohesive, 

_ _ _
( ) p y
some medium subangular sand g

_ _ __ _ _

14 __ 12-16' 48"/48" 6-DPT _ ___ 6 8 / 8 6 _ _

100%_ 100% _ _

_ _ _

_ _ _

_ _ _

1616 __ _ _

_ _ _
0f S C (C ) 0 ppm16-20 ft SANDY LEAN CLAY (CL) Yellowish Red 

_ _ _
( )

(5YR 5/6), moist, stiff, medium plasticity, cohesive, _ _ _(5 5/6), o st, st , ed u p ast c ty, co es e,
some medium subangular sand. Wet at 20' bgs some medium subangular sand. Wet at 20  bgs 

_ _ _

_ _ _
16-20' 48"/48" 7-DPT16-20 48 /48 7-DPT

1818 __ _ _
100%100%

_ _ _

_ _ _

_ _ _

_ _ _

2020 __ _ ___ _ _

_ TD 20' bgs _ __ TD 20  bgs _ _

_ _ _

_ _ _

_ _ _

2222 __ _ _

_ _ _

_ _ _

_ _ __ _ _

_ _ _
2424 __

Date: 2/22/2006Sampler Signature: Jennifer Myers Date: 2/22/2006   Sampler Signature: Jennifer Myers

AOC-R Soil Samples SO35 to SO63.xls



PROJECT NUMBER BORING NUMBERPROJECT NUMBER BORING NUMBER

180357 FI FK AR WAR SO50180357.FI.FK.AR WAR SO50 SHEET   1 OF   28035 SO50

SOIL BORING LOGSOIL BORING LOG
PROJECT : NAVFAC Atlantic (West Vieques) LOCATION : AOC - R DATE: 12/15/2005PROJECT :  NAVFAC - Atlantic (West Vieques) LOCATION : AOC - R DATE: 12/15/2005

WEATHER S 80F h id DRILLING CONTRACTOR G k IWEATHER: Sunny, ~80F, humid DRILLING CONTRACTOR : Geoworks, Inc.y
DRILLING METHOD AND EQUIPMENT USED : Simco Earth Probe 200 Direct Push RigDRILLING METHOD AND EQUIPMENT USED : Simco Earth Probe 200 Direct Push Rig
WATER LEVELS : ~14ft bls START : 12/15/2005 END : 1010, 2/22/2006   LOGGER : Lisa Carter / Jennifer MyersWATER LEVELS : 14ft bls START : 12/15/2005 END : 1010, 2/22/2006   LOGGER : Lisa Carter / Jennifer Myers
DEPTH BELOW SURFACE (FT) STANDARD CORE DESCRIPTION COMMENTSDEPTH BELOW SURFACE (FT) STANDARD CORE DESCRIPTION COMMENTS

INTERVAL (FT) PENETRATION( )
RECOVERY (IN) TEST SOIL NAME USCS GROUP SYMBOL COLOR DEPTH OF CASING DRILLING RATERECOVERY (IN) TEST   SOIL NAME, USCS GROUP SYMBOL, COLOR,   DEPTH OF CASING, DRILLING RATE,

#/TYPE RESULTS MOISTURE CONTENT RELATIVE DENSITY DRILLING FLUID LOSS#/TYPE RESULTS   MOISTURE CONTENT, RELATIVE DENSITY,   DRILLING FLUID LOSS,

6"-6"-6"-6"   OR CONSISTENCY, SOIL STRUCTURE,   TESTS, AND INSTRUMENTATION.6 6 6 6   OR CONSISTENCY, SOIL STRUCTURE,   TESTS, AND INSTRUMENTATION.
(N) MINERALOGY OVM (ppm): Breathing Zone Above Hole(N)   MINERALOGY. OVM (ppm): Breathing Zone Above Hole

ORGANIC SOIL (OL): Organic debris sandORGANIC SOIL (OL): Organic debris, sand, 
Penetrometor clay to 6" BGS At 6" BGS becomes UXO clearance at ground_ Penetrometor clay to 6" BGS. At 6" BGS becomes _ UXO clearance at ground _

CLAYEY SAND (SC) b (7 5YR 4/4) Surface = OKCLAYEY SAND (SC): brown (7.5YR, 4/4) Surface  = OK
0 2' 19"/24" 1 DPT 1 25 2 0 li htl i t fi t i d d 0_ 0-2' 19"/24" 1-DPT 1.25 - 2.0 slightly moist, fine to coarse grained sand, _ 0 ppm _

b d d di d itsubrounded, medium density.
79%_ 79% _ __ _ _

2 __ _ ___ _ _
WELL GRADED SAND (SW): Strong brown (7.5YR, 4/6),WELL GRADED SAND (SW): Strong brown (7.5YR, 4/6),
slightly moist, fine to very coarse, grained sand, little UXO clearance at _ slightly moist, fine to very coarse, grained sand, little _ UXO clearance at _

2-4' rock fragments (2 mm - 19 mm), loose. 2' BGS = OK2-4 rock fragments (2 mm - 19 mm), loose. 2  BGS = OK
12"/24" 2-DPT 0 0 ppm_ 12 /24 2-DPT 0 _ 0 ppm _

50%_ 50% _ _

_ _ _

44 __ _ _
WELL GRADED SAND (SW) tiWELL GRADED SAND (SW) continues.

UXO l t_ _ UXO clearance at _
4' BGS OK4' BGS = OK

_ 4-6' 24"/24" 3-DPT 0 _ 0 ppm __ 4 6 24 /24 3 DPT 0 _ 0 ppm _

100%_ 100% _ _

_ _ _
12/15/05 terminate boring at 6'bgs 12/15/05 terminate boring at 6 bgs

66 __ _ _
6-8 ft WELL GRADED SAND WITH GRAVEL6-8 ft WELL GRADED SAND WITH GRAVEL 
(SW); very dark grey (5 YR 3/1) moist loose Soil Boring continued 0945 on 2/22/06 by_ _(SW); very dark grey (5 YR 3/1), moist, loose, 

di t d l fi l
Soil Boring continued 0945 on 2/22/06 by 

J M
0 ppm

medium to coarse sand, angular, some fine gravel J Myers
_ _ 0 ppm _

6 8' 24"/24" 4 DPT6-8' 24"/24" 4-DPT
_ _ _

100%100%
_ _ _

88 __ _ ___ _ _

_ _ __ _ _
0 ppm0 ppm

_ _ _

8-12 ft WELL GRADED SAND WITH GRAVEL_ _ _8-12 ft WELL GRADED SAND WITH GRAVEL 
(SW); very dark grey (5 YR 3/1) moist loose(SW); very dark grey (5 YR 3/1), moist, loose, 
medium to coarse sand angular some fine gravel_ _ _medium to coarse sand, angular, some fine gravel

10 8 12' 3 5/4 5 DPT10 __ 8-12' 3.5/4 5-DPT _ _

85%_ 85% _ _

_ _ _

_ _ __ _ _

_ _ _
1212 __

Date: 12/15/2005Sampler Signature: Lisa Carter Date: 12/15/2005   Sampler Signature: Lisa Carter

AOC-R Soil Samples SO35 to SO63.xls



PROJECT NUMBER BORING NUMBERPROJECT NUMBER BORING NUMBER

180357 FI FK AR WAR SO50180357.FI.FK.AR WAR SO50 SHEET 2 OF   28035 SO50

SOIL BORING LOGSOIL BORING LOG
PROJECT : NAVFAC Atlantic (West Vieques) LOCATION : AOC - R DATE: 2/22/2006PROJECT :  NAVFAC - Atlantic (West Vieques) LOCATION : AOC - R DATE: 2/22/2006

WEATHER S 80F h id DRILLING CONTRACTOR G k IWEATHER: Sunny, ~80F, humid DRILLING CONTRACTOR : Geoworks, Inc.y
DRILLING METHOD AND EQUIPMENT USED : Simco Earth Probe 200 Direct Push RigDRILLING METHOD AND EQUIPMENT USED : Simco Earth Probe 200 Direct Push Rig
WATER LEVELS : ~14ft bls START : 12/15/2005 END : 1010, 2/22/2006   LOGGER : Lisa Carter / Jennifer MyersWATER LEVELS : 14ft bls START : 12/15/2005 END : 1010, 2/22/2006   LOGGER : Lisa Carter / Jennifer Myers
DEPTH BELOW SURFACE (FT) STANDARD CORE DESCRIPTION COMMENTSDEPTH BELOW SURFACE (FT) STANDARD CORE DESCRIPTION COMMENTS

INTERVAL (FT) PENETRATION( )
RECOVERY (IN) TEST SOIL NAME USCS GROUP SYMBOL COLOR DEPTH OF CASING DRILLING RATERECOVERY (IN) TEST   SOIL NAME, USCS GROUP SYMBOL, COLOR,   DEPTH OF CASING, DRILLING RATE,

#/TYPE RESULTS MOISTURE CONTENT RELATIVE DENSITY DRILLING FLUID LOSS#/TYPE RESULTS   MOISTURE CONTENT, RELATIVE DENSITY,   DRILLING FLUID LOSS,

6"-6"-6"-6"   OR CONSISTENCY, SOIL STRUCTURE,   TESTS, AND INSTRUMENTATION.6 6 6 6   OR CONSISTENCY, SOIL STRUCTURE,   TESTS, AND INSTRUMENTATION.
(N) MINERALOGY OVM (ppm): Breathing Zone Above Hole(N)   MINERALOGY. OVM (ppm): Breathing Zone Above Hole

12 14 ft SILTY SAND (SM) Reddish brown (5YR
0 ppm

12-14 ft SILTY SAND (SM) Reddish brown (5YR 
4/4) i t l di t d_ _ 0 ppm _4/4), moist, loose, medium to coarse sand, some 
silt

_ _ _

_ _ __ _ _

14 __ 12-16' 6-DPT _ ___ 6 6 _ _
14-16 ft WELL GRADED SAND (SW) yellowish red  14 16 ft WELL GRADED SAND (SW) yellowish red  
(5YR 4/6), wet, loose medium to coarse sand._ _ _(5YR 4/6), wet, loose medium to coarse sand. 

_ _ _

_ _ _

_ _ _

1616 __ _ _

TD 16' b_ TD 16' bgs _ _

_ _ __ _ _

_ _ _

_ _ _

1818 __ _ _

_ _ _

_ _ _

_ _ _

_ _ _

2020 __ _ ___ _ _

_ _ __ _ _

_ _ _

_ _ _

_ _ _

2222 __ _ _

_ _ _

_ _ _

_ _ __ _ _

_ _ _
2424 __

Date: 2/22/2006Sampler Signature: Jennifer Myers Date: 2/22/2006   Sampler Signature: Jennifer Myers

AOC-R Soil Samples SO35 to SO63.xls



PROJECT NUMBER BORING NUMBERPROJECT NUMBER BORING NUMBER

180357 FI FK AR WAR SO51180357.FI.FK.AR WAR SO51 SHEET   1 OF   2

SOIL BORING LOGSOIL BORING LOG
PROJECT : NAVFAC Atlantic (West Vieques) LOCATION : AOC - R DATE: 12/15/2005PROJECT :  NAVFAC - Atlantic (West Vieques) LOCATION : AOC - R DATE: 12/15/2005

WEATHER: Sunny 80F humid DRILLING CONTRACTOR : Geoworks IncWEATHER: Sunny, ~80F, humid DRILLING CONTRACTOR : Geoworks, Inc.
DRILLING METHOD AND EQUIPMENT USED : Simco Earth Probe 200 Direct Push RigDRILLING METHOD AND EQUIPMENT USED : Simco Earth Probe 200 Direct Push Rig
WATER LEVELS 23' bl START 12/15/2005 END 1130 2/22/2006 LOGGER Li C t / J if MWATER LEVELS : 23' bls START : 12/15/2005 END : 1130,2/22/2006   LOGGER : Lisa Carter / Jennifer Myers, y
DEPTH BELOW SURFACE (FT) STANDARD CORE DESCRIPTION COMMENTSDEPTH BELOW SURFACE (FT) STANDARD CORE DESCRIPTION COMMENTS

INTERVAL (FT) PENETRATIONINTERVAL (FT) PENETRATION
RECOVERY (IN) TEST   SOIL NAME, USCS GROUP SYMBOL, COLOR,   DEPTH OF CASING, DRILLING RATE,RECOVERY (IN) TEST   SOIL NAME, USCS GROUP SYMBOL, COLOR,   DEPTH OF CASING, DRILLING RATE,

#/TYPE RESULTS MOISTURE CONTENT RELATIVE DENSITY DRILLING FLUID LOSS#/TYPE RESULTS   MOISTURE CONTENT, RELATIVE DENSITY,   DRILLING FLUID LOSS,

6"-6"-6"-6"   OR CONSISTENCY, SOIL STRUCTURE,   TESTS, AND INSTRUMENTATION., , ,
(N)   MINERALOGY. OVM (ppm): Breathing Zone Above Hole(N)   MINERALOGY. OVM (ppm): Breathing Zone Above Hole

ORGANIC SOIL (OL): Organic debris sandORGANIC SOIL (OL): Organic debris, sand, 
Penetrometor clay to 1' BGS At 1' BGS becomes UXO clearance at ground_ Penetrometor clay to 1  BGS. At 1  BGS becomes _ UXO clearance at ground _

CLAYEY SAND (SC): brown (7 5YR 4/2) Surface = OKCLAYEY SAND (SC): brown (7.5YR, 4/2), Surface  = OK
0-2' 21"/24" 1-DPT 3 5 - 4 0 slightly moist fine to coarse grained sand 0 ppm_ 0-2' 21"/24" 1-DPT 3.5 - 4.0 slightly moist, fine to coarse grained sand, _ 0 ppm _

subrounded very densesubrounded, very dense.
87%_ 87% _ _

22 __ _ _
CLAYEY SAND (SC) tiCLAYEY SAND (SC) continues

UXO l t_ _ UXO clearance at _
2 4' 2' BGS OK

_ _ _
2-4' 2' BGS = OK

/_ 18"/24" 2-DPT 3.0 - 3.5 _ 0 ppm __ _ pp _

_ 80% _ __ 80% _ _

_ _ _

4 4 __ _ _
CLAYEY SAND (SC) continues.CLAYEY SAND (SC) continues. 
Changes color to strong brown (7.5YR) few UXO clearance at_ Changes color to strong brown (7.5YR) few _ UXO clearance at _
rock fragments (2 mm - 15 mm) 4' BGS = OKrock fragments (2 mm - 15 mm). 4  BGS = OK

4 6' 24"/24" 3 DPT 2 25 2 75 0 ppm_ 4-6' 24"/24" 3-DPT 2.25 - 2.75 _ 0 ppm _

100%_ 100% _ _

_ _ _
12/15/05 t i t b i t 6'b 12/15/05 terminate boring at 6'bgs

66 __ _ _

_ _6-8 ft SANDY LEAN CLAY(CL) yellowish red Soil Boring continued 1030 on 2/22/06 by _ _6 8 ft SANDY LEAN CLAY(CL) yellowish red 
(5YR 4/6) moist, stiff, low plasticity, cohesive,

Soil Boring continued 1030 on 2/22/06 by 
J Myers

0 ppm
(5YR 4/6) moist, stiff, low plasticity, cohesive, 
some medium sand

J Myers
_ _ 0 ppm _

6-8' 24"/24" 4-DPT
some medium sand 

6 8 24 /24 4 DPT
_ _ _

100%100%
_ _ _

88 __ _ _

_ _ _

8 12 ft SANDY LEAN CLAY(CL) ll i h_ _ _
0 ppm

8-12 ft SANDY LEAN CLAY(CL) yellowish 
0 ppmred (5YR 4/6) moist, stiff, low plasticity, 

_ _ _
red (5YR 4/6) moist, stiff, low plasticity, 
cohesive, some medium sandcohesive, some medium sand 

_ _ __ _ _

10 __ 8-12' 48"/48" 5-DPT _ ___ _ _

_ 100% _ __ 100% _ _

_ _ _

_ _ _

_ _ _
1212 __

D tS l Si t Li C t Date: 12/15/2005   Sampler Signature: Lisa Carterp g

AOC-R Soil Samples SO35 to SO63.xls



PROJECT NUMBER BORING NUMBERPROJECT NUMBER BORING NUMBER

180357 FI FK AR WAR SO51180357.FI.FK.AR WAR SO51 SHEET   2 OF   28035 SO5

SOIL BORING LOGSOIL BORING LOG
PROJECT : NAVFAC Atlantic (West Vieques) LOCATION : AOC - R DATE: 2/22/2006PROJECT :  NAVFAC - Atlantic (West Vieques) LOCATION : AOC - R DATE: 2/22/2006

WEATHER S 80F h id DRILLING CONTRACTOR G k IWEATHER: Sunny, ~80F, humid DRILLING CONTRACTOR : Geoworks, Inc.y
DRILLING METHOD AND EQUIPMENT USED : Simco Earth Probe 200 Direct Push RigDRILLING METHOD AND EQUIPMENT USED : Simco Earth Probe 200 Direct Push Rig
WATER LEVELS : 23' bls START : 12/15/2005 END : 1130,2/22/2006   LOGGER : Lisa Carter / Jennifer MyersWATER LEVELS : 23  bls START : 12/15/2005 END : 1130,2/22/2006   LOGGER : Lisa Carter / Jennifer Myers
DEPTH BELOW SURFACE (FT) STANDARD CORE DESCRIPTION COMMENTSDEPTH BELOW SURFACE (FT) STANDARD CORE DESCRIPTION COMMENTS

INTERVAL (FT) PENETRATION( )
RECOVERY (IN) TEST SOIL NAME USCS GROUP SYMBOL COLOR DEPTH OF CASING DRILLING RATERECOVERY (IN) TEST   SOIL NAME, USCS GROUP SYMBOL, COLOR,   DEPTH OF CASING, DRILLING RATE,

#/TYPE RESULTS MOISTURE CONTENT RELATIVE DENSITY DRILLING FLUID LOSS#/TYPE RESULTS   MOISTURE CONTENT, RELATIVE DENSITY,   DRILLING FLUID LOSS,

6"-6"-6"-6"   OR CONSISTENCY, SOIL STRUCTURE,   TESTS, AND INSTRUMENTATION.6 6 6 6   OR CONSISTENCY, SOIL STRUCTURE,   TESTS, AND INSTRUMENTATION.
(N) MINERALOGY OVM (ppm): Breathing Zone Above Hole(N)   MINERALOGY. OVM (ppm): Breathing Zone Above Hole

_ _ _
0 ppm12 16 ft SANDY LEAN CLAY(CL) ll i h 0 ppm12-16 ft SANDY LEAN CLAY(CL) yellowish 

_ _ _
( ) y

red (5YR 5/6) moist, stiff, low plasticity, red (5YR 5/6) moist, stiff, low plasticity, 
cohesive some fine to medium sand_ _ _cohesive, some fine to medium sand _ _ _

14 __ 12-16' 48"/48" 6-DPT _ ___ 6 8 / 8 6 _ _

100%_ 100% _ _

_ _ _

_ _ _

_ _ _

1616 __ _ _

_ _ _

_ _ 0 ppm _16-20 ft SANDY LEAN CLAY(CL) yellowish _ _ 0 ppm _16 20 ft SANDY LEAN CLAY(CL) yellowish 
red (5YR 5/6) moist, stiff, low plasticity,red (5YR 5/6) moist, stiff, low plasticity, 
cohesive some fine to medium sand_ _ _cohesive, some fine to medium sand 

_ _ _

18 16-20' 48"/48" 7-DPT18 __ 16-20 48 /48 7-DPT _ _

100%_ 100% _ _

_ _ _

_ _ _

_ _ _

2020 __ _ ___ _ _

_ _ _20-22.2 ft SANDY LEAN CLAY(CL) yellowish _ _ _20 22.2 ft SANDY LEAN CLAY(CL) yellowish 
red (5YR 5/6) moist stiff low plasticityred (5YR 5/6) moist, stiff, low plasticity, 
cohesive some fine to medium sand_ _ _cohesive, some fine to medium sand 

_ _ _

_ _ _

22 20 24' 8 DPT 22 2 23 ft SANDY LEAN CLAY(CL) reddish brown22 __ 20-24' 8-DPT _ _22.2-23 ft SANDY LEAN CLAY(CL) reddish brown 
(5YR 5/4) i t di tiff l l ti it(5YR 5/4) moist, medium stiffness, low plasticity, 

_ _ _cohesive, some fine sand ,

_ _ _

23 24 ft POORLY GRADED SAND WITH CLAY_ _ _23-24 ft POORLY GRADED SAND WITH CLAY 
(SP SC) Reddish brown (5YR 5/4 wet nonplastic_ _ _(SP-SC) Reddish brown (5YR 5/4, wet, nonplastic, 

h i littl l di d_ _ _noncohesive, little clay, medium sand. 

24 TD 24' bgs24 __ TD 24  bgs

Date: 2/22/2006Sampler Signature: Jennifer Myers Date: 2/22/2006   Sampler Signature: Jennifer Myers

AOC-R Soil Samples SO35 to SO63.xls



PROJECT NUMBER BORING NUMBERPROJECT NUMBER BORING NUMBER

180357 FI FK AR WAR SO52180357.FI.FK.AR WAR SO52 SHEET   1 OF   2

SOIL BORING LOGSOIL BORING LOG
PROJECT : NAVFAC Atlantic (West Vieques) LOCATION : AOC - R DATE: 12/15/2005PROJECT :  NAVFAC - Atlantic (West Vieques) LOCATION : AOC - R DATE: 12/15/2005

WEATHER: Sunny 80F humid DRILLING CONTRACTOR : Geoworks IncWEATHER: Sunny, ~80F, humid DRILLING CONTRACTOR : Geoworks, Inc.
DRILLING METHOD AND EQUIPMENT USED : Simco Earth Probe 200 Direct Push RigDRILLING METHOD AND EQUIPMENT USED : Simco Earth Probe 200 Direct Push Rig
WATER LEVELS NA START 12/15/2005 END 1350 2/23/2006 LOGGER Li C t / J if MWATER LEVELS : NA START : 12/15/2005 END : 1350,2/23/2006   LOGGER : Lisa Carter / Jennifer Myers, y
DEPTH BELOW SURFACE (FT) STANDARD CORE DESCRIPTION COMMENTSDEPTH BELOW SURFACE (FT) STANDARD CORE DESCRIPTION COMMENTS

INTERVAL (FT) PENETRATIONINTERVAL (FT) PENETRATION
RECOVERY (IN) TEST   SOIL NAME, USCS GROUP SYMBOL, COLOR,   DEPTH OF CASING, DRILLING RATE,RECOVERY (IN) TEST   SOIL NAME, USCS GROUP SYMBOL, COLOR,   DEPTH OF CASING, DRILLING RATE,

#/TYPE RESULTS MOISTURE CONTENT RELATIVE DENSITY DRILLING FLUID LOSS#/TYPE RESULTS   MOISTURE CONTENT, RELATIVE DENSITY,   DRILLING FLUID LOSS,

6"-6"-6"-6"   OR CONSISTENCY, SOIL STRUCTURE,   TESTS, AND INSTRUMENTATION., , ,
(N)   MINERALOGY. OVM (ppm): Breathing Zone Above Hole(N)   MINERALOGY. OVM (ppm): Breathing Zone Above Hole

ORGANIC SOIL (OL): Organic matter sandORGANIC SOIL (OL): Organic matter, sand, 
Penetrometor clay to 6" BGS At 6" BGS becomes UXO clearance at ground_ Penetrometor clay to 6  BGS. At 6  BGS becomes _ UXO clearance at ground _

CLAYEY SAND (SC): brown (7 5YR 4/2) Surface = OKCLAYEY SAND (SC): brown (7.5YR, 4/2), Surface  = OK
0-2' 17"/24" 1-DPT 2 25 slightly moist fine to coarse grained sand 0 ppm_ 0-2' 17"/24" 1-DPT 2.25 slightly moist, fine to coarse grained sand, _ 0 ppm _

subrounded some rock fragments (4 75 mmsubrounded, some rock fragments (4.75 mm - 
71% 19 mm) At 1' BGS very dense_ 71% 19 mm). At 1' BGS very dense _ _

22 __ _ _
CLAYEY SAND (SC) tiCLAYEY SAND (SC) continues

l h li b (2 Y 4/4) UXO l t_ color change to olive brown (2.5Y, 4/4). _ UXO clearance at _
2 4' 2' BGS OK

_ g ( ) _ _
2-4' 2' BGS = OK

/_ 24"/24" 2-DPT 2.5 - 3.5 _ 0 ppm __ _ pp _

_ 100% _ __ 100% _ _

_ _ _

4 4 __ _ _
4-6.5 ft CLAYEY SAND (SC) continues.4-6.5 ft CLAYEY SAND (SC) continues. 
With color change at 5.5' BGS to UXO clearance at_ With color change at 5.5  BGS to _ UXO clearance at _
brown (10YR 4/3) very dense 4' BGS = OKbrown (10YR, 4/3) very dense. 4  BGS = OK

4 6' 24"/24" 3 DPT 2 0 3 75 0 ppm_ 4-6' 24"/24" 3-DPT 2.0 - 3.75 _ 0 ppm _

100%_ 100% _ _

_ _ _
12/15/05 t i t b i t 6'b 12/15/05 terminate boring at 6'bgs

66 __ _ _

_ _6.5-8 ft SANDY LEAN CLAY (CL) Yellowish Soil Boring continued 1300 on 2/23/06 by _ _6.5 8 ft SANDY LEAN CLAY (CL) Yellowish 
red (5YR 4/6), moist, stiff, medium plasticity,

Soil Boring continued 1300 on 2/23/06 by 
J Myers

6-8' 3.2/4 4-DPT 0 ppm
red (5YR 4/6), moist, stiff, medium plasticity, 
cohesive some medium sand

J Myers
_ 6 8 3.2/4 4 DPT _ 0 ppm _cohesive, some medium sand

80%_ 80% _ _

_ _ _

88 __ _ _

_ _ _
8 11 ft SANDY LEAN CLAY (CL) Yellowish8-11 ft SANDY LEAN CLAY (CL) Yellowish 

_ _ _red (5YR 4/6), moist, stiff, medium plasticity, ( ), , , p y,
cohesive, some medium sand_ _ _cohesive, some medium sand

0_ _ 0 ppm __ _ pp _

10 __ 8-12' 34.8/48" 5-DPT _ ___ _ _

_ 72.50% _ __ 72.50% _ _

_ _ _
11-12 ft FATCLAY WITH SAND (CH) Yellowish red11-12 ft FATCLAY WITH SAND (CH) Yellowish red 
(5YR 5/6) moist stiff high plasticity cohesive little_ _ _(5YR 5/6), moist, stiff, high plasticity, cohesive, little 
fine sandfine sand._ _ _

1212 __

D tS l Si t Li C t Date: 12/15/2005   Sampler Signature: Lisa Carterp g

AOC-R Soil Samples SO35 to SO63.xls



PROJECT NUMBER BORING NUMBERPROJECT NUMBER BORING NUMBER

180357 FI FK AR WAR SO52180357.FI.FK.AR WAR SO52 SHEET   2 OF   28035 SO5

SOIL BORING LOGSOIL BORING LOG
PROJECT : NAVFAC Atlantic (West Vieques) LOCATION : AOC - R DATE: 2/23/2006PROJECT :  NAVFAC - Atlantic (West Vieques) LOCATION : AOC - R DATE: 2/23/2006

WEATHER S 80F h id DRILLING CONTRACTOR G k IWEATHER: Sunny, ~80F, humid DRILLING CONTRACTOR : Geoworks, Inc.y
DRILLING METHOD AND EQUIPMENT USED : Simco Earth Probe 200 Direct Push RigDRILLING METHOD AND EQUIPMENT USED : Simco Earth Probe 200 Direct Push Rig
WATER LEVELS : NA START : 12/15/2005 END : 1350,2/23/2006   LOGGER : Lisa Carter / Jennifer MyersWATER LEVELS : NA START : 12/15/2005 END : 1350,2/23/2006   LOGGER : Lisa Carter / Jennifer Myers
DEPTH BELOW SURFACE (FT) STANDARD CORE DESCRIPTION COMMENTSDEPTH BELOW SURFACE (FT) STANDARD CORE DESCRIPTION COMMENTS

INTERVAL (FT) PENETRATION( )
RECOVERY (IN) TEST SOIL NAME USCS GROUP SYMBOL COLOR DEPTH OF CASING DRILLING RATERECOVERY (IN) TEST   SOIL NAME, USCS GROUP SYMBOL, COLOR,   DEPTH OF CASING, DRILLING RATE,

#/TYPE RESULTS MOISTURE CONTENT RELATIVE DENSITY DRILLING FLUID LOSS#/TYPE RESULTS   MOISTURE CONTENT, RELATIVE DENSITY,   DRILLING FLUID LOSS,

6"-6"-6"-6"   OR CONSISTENCY, SOIL STRUCTURE,   TESTS, AND INSTRUMENTATION.6 6 6 6   OR CONSISTENCY, SOIL STRUCTURE,   TESTS, AND INSTRUMENTATION.
(N) MINERALOGY OVM (ppm): Breathing Zone Above Hole(N)   MINERALOGY. OVM (ppm): Breathing Zone Above Hole

0 ppm12 16 ft FATCLAY WITH SAND (CH) Y ll i h d_ _ 0 ppm _12-16 ft FATCLAY WITH SAND (CH) Yellowish red 
(5YR 5/6) i iff hi h l i i h i li l(5YR 5/6), moist, stiff, high plasticity, cohesive, little 

_ _ _
( ) g p y
fine sand.

_ _ __ _ _

14 __ 12-16' 48"/48" 6-DPT _ ___ 6 8 / 8 6 _ _

100%_ 100% _ _

_ _ _

_ _ _

_ _ _

1616 __ _ _

016 18 ft FATCLAY WITH SAND (CH) Y ll i h d_ _ 0 ppm _16-18 ft FATCLAY WITH SAND (CH) Yellowish red 
(5YR 5/6), moist, stiff, high plasticity, cohesive, little 

_ 16-18' 24"/24" 7-DPT _ _
( ), , , g p y, ,
fine sand._ 16 18 24 /24 7 DPT _ _fine sand.

100%_ 100% _ _

_ _ _

18 TD 18' bgs REFUSAL18 __ TD 18  bgs _ REFUSAL _

_ _ _

_ _ _

_ _ _

_ _ _

2020 __ _ ___ _ _

_ _ __ _ _

_ _ _

_ _ _

_ _ _

2222 __ _ _

_ _ _

_ _ _

_ _ __ _ _

_ _ _
2424 __

Date: 2/23/2006Sampler Signature: Jennifer Myers Date: 2/23/2006   Sampler Signature: Jennifer Myers

AOC-R Soil Samples SO35 to SO63.xls



PROJECT NUMBER BORING NUMBERPROJECT NUMBER BORING NUMBER

180357 FI FK AR WAR SO53180357.FI.FK.AR WAR SO53 SHEET   1 OF   28035 SO53

SOIL BORING LOGSOIL BORING LOG
PROJECT : NAVFAC Atlantic (West Vieques) LOCATION : AOC - R DATE: 12/15/2005PROJECT :  NAVFAC - Atlantic (West Vieques) LOCATION : AOC - R DATE: 12/15/2005

WEATHER S 80F h id DRILLING CONTRACTOR G k IWEATHER: Sunny, ~80F, humid DRILLING CONTRACTOR : Geoworks, Inc.y
DRILLING METHOD AND EQUIPMENT USED : Simco Earth Probe 200 Direct Push RigDRILLING METHOD AND EQUIPMENT USED : Simco Earth Probe 200 Direct Push Rig
WATER LEVELS : NA START : 12/15/2005 END : 1125,2/23/2006   LOGGER : Lisa Carter / Jennifer MyersWATER LEVELS : NA START : 12/15/2005 END : 1125,2/23/2006   LOGGER : Lisa Carter / Jennifer Myers
DEPTH BELOW SURFACE (FT) STANDARD CORE DESCRIPTION COMMENTSDEPTH BELOW SURFACE (FT) STANDARD CORE DESCRIPTION COMMENTS

INTERVAL (FT) PENETRATION( )
RECOVERY (IN) TEST SOIL NAME USCS GROUP SYMBOL COLOR DEPTH OF CASING DRILLING RATERECOVERY (IN) TEST   SOIL NAME, USCS GROUP SYMBOL, COLOR,   DEPTH OF CASING, DRILLING RATE,

#/TYPE RESULTS MOISTURE CONTENT RELATIVE DENSITY DRILLING FLUID LOSS#/TYPE RESULTS   MOISTURE CONTENT, RELATIVE DENSITY,   DRILLING FLUID LOSS,

6"-6"-6"-6"   OR CONSISTENCY, SOIL STRUCTURE,   TESTS, AND INSTRUMENTATION.6 6 6 6   OR CONSISTENCY, SOIL STRUCTURE,   TESTS, AND INSTRUMENTATION.
(N) MINERALOGY OVM (ppm): Breathing Zone Above Hole(N)   MINERALOGY. OVM (ppm): Breathing Zone Above Hole

ORGANIC MATTER (OL): Organic matter sandORGANIC MATTER (OL): Organic matter, sand, 
Penetrometor clay to 6" BGS At 6" BGS becomes UXO clearance at ground_ Penetrometor clay to 6" BGS. At 6" BGS becomes _ UXO clearance at ground _

CLAYEY SAND (SC) B (10YR 4/2) Surface = OKCLAYEY SAND (SC): Brown (10YR, 4/2) Surface  = OK
0 2' 20"/24" 1 DPT 2 5 2 75 li htl i t fi t di i d d 0_ 0-2' 20"/24" 1-DPT 2.5  -2.75 slightly moist, fine to medium grained sand, _ 0 ppm _

ith littl k f t (2 4 75 ) diwith little rock fragments (2 mm - 4.75 mm), medium
83%_ 83% density. _ __ y _ _

2 __ _ ___ _ _
CLAYEY SAND (SC) continuesCLAYEY SAND (SC) continues

UXO clearance at _ _ UXO clearance at _
2-4' 2' BGS = OK2-4 2  BGS = OK

10"/24" 2-DPT 1.75 0 ppm_ 10 /24 2-DPT 1.75 _ 0 ppm _

42%_ 42% _ _

_ _ _

44 __ _ _
CLAYEY SAND (SC) tiCLAYEY SAND (SC) continues. 
t 5 8' BGS WELL GRADED SAND(SW) UXO l t_ at 5.8' BGS WELL GRADED SAND(SW) _ UXO clearance at _

M ttl d b (7 5YR 4/2) hit bl k 4' BGS OKMottled brown (7.5YR, 4/2) white, black very 4' BGS = OK
_ 4-6' 18"/24" 3-DPT 2.5  -3.0 dense, slightly moist. Sand is sub angular. _ 0 ppm __ 4 6 18 /24 3 DPT 2.5  3.0 dense, slightly moist. Sand is sub angular. _ 0 ppm _

well sorted fine to very coarse grained sand.well sorted fine to very coarse grained sand.
75%_ 75% _ _

_ _ _
12/15/05 terminate boring at 6'bgs 12/15/05 terminate boring at 6 bgs

66 __ _ _

6 8 ft WELL GRADED SAND(SW) Reddish Soil Boring continued 1000 on 2/23/06 by_ _6-8 ft WELL GRADED SAND(SW) Reddish 
ll (7 5YR 6/6) li htl i t ll t d

Soil Boring continued 1000 on 2/23/06 by 
J Myellow (7.5YR 6/6),slightly moist, well sorted J Myers

_ _ _
6 8' 24"/24" 4 DPT 0ppm

y ( ), g y ,
fine to very coarse grained sand.6-8' 24"/24" 4-DPT 0ppmfine to very coarse grained sand.

_ _ _
100%100%

_ _ _

88 __ _ ___ _ _

_ _ _8-11 ft WELL GRADED SAND(SW) Reddish _ _ _8 11 ft WELL GRADED SAND(SW) Reddish 
yellow (7 5YR 6/6) slightly moist well sortedyellow (7.5YR 6/6), slightly moist, well sorted 
fine to very coarse grained sand_ _ _fine to very coarse grained sand.

_ _ _

_ _ _
0 ppm0 ppm

10 8 10' 36"/48" 5 DPT10 __ 8-10' 36"/48" 5-DPT _ _

75%_ 75% _ _

_ _ _11-12 ft WELL GRADED SAND(SW) Reddish ( )
yellow (7.5YR 6/6), moist, well sorted fine to 

_ _ _
yellow (7.5YR 6/6), moist, well sorted fine to 
very coarse grained sand_ _ _very coarse grained sand.

_ _ _
1212 __

Date: 12/15/2005Sampler Signature: Lisa Carter Date: 12/15/2005   Sampler Signature: Lisa Carter

AOC-R Soil Samples SO35 to SO63.xls



PROJECT NUMBER BORING NUMBERPROJECT NUMBER BORING NUMBER

180357 FI FK AR WAR SO53180357.FI.FK.AR WAR SO53 SHEET   2 OF   28035 SO53

SOIL BORING LOGSOIL BORING LOG
PROJECT : NAVFAC Atlantic (West Vieques) LOCATION : AOC - R DATE: 2/23/2006PROJECT :  NAVFAC - Atlantic (West Vieques) LOCATION : AOC - R DATE: 2/23/2006

WEATHER S 80F h id DRILLING CONTRACTOR G k IWEATHER: Sunny, ~80F, humid DRILLING CONTRACTOR : Geoworks, Inc.y
DRILLING METHOD AND EQUIPMENT USED : Simco Earth Probe 200 Direct Push RigDRILLING METHOD AND EQUIPMENT USED : Simco Earth Probe 200 Direct Push Rig
WATER LEVELS : NA START : 12/15/2005 END : 1125,2/23/2006   LOGGER : Lisa Carter / Jennifer MyersWATER LEVELS : NA START : 12/15/2005 END : 1125,2/23/2006   LOGGER : Lisa Carter / Jennifer Myers
DEPTH BELOW SURFACE (FT) STANDARD CORE DESCRIPTION COMMENTSDEPTH BELOW SURFACE (FT) STANDARD CORE DESCRIPTION COMMENTS

INTERVAL (FT) PENETRATION( )
RECOVERY (IN) TEST SOIL NAME USCS GROUP SYMBOL COLOR DEPTH OF CASING DRILLING RATERECOVERY (IN) TEST   SOIL NAME, USCS GROUP SYMBOL, COLOR,   DEPTH OF CASING, DRILLING RATE,

#/TYPE RESULTS MOISTURE CONTENT RELATIVE DENSITY DRILLING FLUID LOSS#/TYPE RESULTS   MOISTURE CONTENT, RELATIVE DENSITY,   DRILLING FLUID LOSS,

6"-6"-6"-6"   OR CONSISTENCY, SOIL STRUCTURE,   TESTS, AND INSTRUMENTATION.6 6 6 6   OR CONSISTENCY, SOIL STRUCTURE,   TESTS, AND INSTRUMENTATION.
(N) MINERALOGY OVM (ppm): Breathing Zone Above Hole(N)   MINERALOGY. OVM (ppm): Breathing Zone Above Hole

12 14 ft WELL GRADED SAND(SW) R ddi h_ _ _12-14 ft WELL GRADED SAND(SW) Reddish ( )
yellow (7.5YR 6/6), moist, well sorted fine to 

_ _ _
yellow (7.5YR 6/6), moist, well sorted fine to 
very coarse grained sandvery coarse grained sand.

_ _ __ _ _

14 __ 12-16' 38.4/48" 6-DPT _ 0 ppm _14-16 ft CLAYEY SAND (SC); Dark reddish brown __ 6 38 / 8 6 _ 0 pp _14 16 ft CLAYEY SAND (SC); Dark reddish brown 
(2.5TY 3/4), moist, medium density, cohesive, low 

80%
(2.5TY 3/4), moist, medium density, cohesive, low 
plasticity, well graded sand with few gravel._ 80% _ _plasticity, well graded sand with few gravel.

_ _ _

_ _ _

_ _ _

1616 __ _ _

_ _ _

_ _ __ _ _

_ _ _
0 ppmCobbles, Angular, 3cm diameter, Gabrodiorite? 0 ppm

16-19' 0/3' 7-DPT
Cobbles, Angular, 3cm diameter, Gabrodiorite? 
Plagioclase,Quartz and Pyrite visible._ 16-19 0/3 7-DPT _ _Plagioclase,Quartz and Pyrite visible. 

1818 __ _ _

_ _ _

_ _ _
TD 19' bgs RUFUSAL at 19'TD 19' bgs RUFUSAL at 19'

_ _ _

_ _ _

2020 __ _ ___ _ _

_ _ __ _ _

_ _ _

_ _ _

_ _ _

2222 __ _ _

_ _ _

_ _ _

_ _ __ _ _

_ _ _
2424 __

Date: 2/23/2006Sampler Signature: Jennifer Myers Date: 2/23/2006   Sampler Signature: Jennifer Myers

AOC-R Soil Samples SO35 to SO63.xls



PROJECT NUMBER BORING NUMBERPROJECT NUMBER BORING NUMBER

180357 FI FK AR WAR SO54180357.FI.FK.AR WAR SO54 SHEET   1 OF   28035 SO5

SOIL BORING LOGSOIL BORING LOG
PROJECT : NAVFAC Atlantic (West Vieques) LOCATION : AOC - R DATE: 12/16/2005PROJECT :  NAVFAC - Atlantic (West Vieques) LOCATION : AOC - R DATE: 12/16/2005

WEATHER S 80F h id DRILLING CONTRACTOR G k IWEATHER: Sunny, ~80F, humid DRILLING CONTRACTOR : Geoworks, Inc.y
DRILLING METHOD AND EQUIPMENT USED : Simco Earth Probe 200 Direct Push RigDRILLING METHOD AND EQUIPMENT USED : Simco Earth Probe 200 Direct Push Rig
WATER LEVELS : 20' bgs START : 12/16/2005 END : 0940,2/23/2006   LOGGER : Lisa Carter / Jennifer MyersWATER LEVELS : 20  bgs START : 12/16/2005 END : 0940,2/23/2006   LOGGER : Lisa Carter / Jennifer Myers
DEPTH BELOW SURFACE (FT) STANDARD CORE DESCRIPTION COMMENTSDEPTH BELOW SURFACE (FT) STANDARD CORE DESCRIPTION COMMENTS

INTERVAL (FT) PENETRATION( )
RECOVERY (IN) TEST SOIL NAME USCS GROUP SYMBOL COLOR DEPTH OF CASING DRILLING RATERECOVERY (IN) TEST   SOIL NAME, USCS GROUP SYMBOL, COLOR,   DEPTH OF CASING, DRILLING RATE,

#/TYPE RESULTS MOISTURE CONTENT RELATIVE DENSITY DRILLING FLUID LOSS#/TYPE RESULTS   MOISTURE CONTENT, RELATIVE DENSITY,   DRILLING FLUID LOSS,

6"-6"-6"-6"   OR CONSISTENCY, SOIL STRUCTURE,   TESTS, AND INSTRUMENTATION.6 6 6 6   OR CONSISTENCY, SOIL STRUCTURE,   TESTS, AND INSTRUMENTATION.
(N) MINERALOGY OVM (ppm): Breathing Zone Above Hole(N)   MINERALOGY. OVM (ppm): Breathing Zone Above Hole

ORGANIC MATTER (OL): Organic matter sandORGANIC MATTER (OL): Organic matter, sand, 
Penetrometor clay to 6" BGS At 6" BGS becomes UXO clearance at ground_ Penetrometor clay to 6" BGS. At 6" BGS becomes _ UXO clearance at ground _

CLAYEY SAND (SW) Surface = OKCLAYEY SAND (SW): Surface  = OK
0 2' 24"/24" 1 DPT 0 25 d k ll i h b (10YR 4/4) i t fi 0_ 0-2' 24"/24" 1-DPT 0.25 dark yellowish brown (10YR, 4/4), moist, fine _ 0 ppm _

t i d b l d lto coarse grained, sub angular sand, loose,
100% ll t d_ 100% well sorted _ __ _ _

Some rock fragments (4.75 mm - 19 mm). g ( )
2 __ _ ___ _ _

SANDY LEAN CLAY (CL): SANDY LEAN CLAY (CL): 
Olive gray (5Y, 5/2) with some black mottling, UXO clearance at _ Olive gray (5Y, 5/2) with some black mottling, _ UXO clearance at _

2-4' slightly moist, stiff, some fine grained sand, few 2' BGS = OK2-4 slightly moist, stiff, some fine grained sand, few 2  BGS = OK
24"/24" 2-DPT 1.0 rock fragments (2 mm - 4.75 mm). 0 ppm_ 24 /24 2-DPT 1.0 rock fragments (2 mm - 4.75 mm). _ 0 ppm _

100%_ 100% _ _

_ _ _

44 __ _ _
SANDY LEAN CLAY (CL) tiSANDY LEAN CLAY (CL) continues
h l t li ht li b (2 5Y 4/3) UXO l t_ changes color to light olive brown (2.5Y, 4/3) _ UXO clearance at _
ith bl k ttli 4' BGS OKwith some black mottling. 4' BGS = OK

_ 4-6' 24"/24" 3-DPT 1.5 - 2.0 _ 0 ppm __ 4 6 24 /24 3 DPT 1.5  2.0 _ 0 ppm _

100%_ 100% _ _

_ _ _
12/16/05 terminate boring at 6'bgs 12/16/05 terminate boring at 6 bgs

66 __ _ _

Soil Boring continued 0845 on 2/23/06 by_ _
6 8 ft SANDY FAT CLAY (CH) Red (2 5YR 4/8)

Soil Boring continued 0845 on 2/23/06 by 
J M

0 ppm
6-8 ft SANDY FAT CLAY (CH), Red (2.5YR 4/8), 

i t tiff hi h l ti it h i di
J Myers

_ _ 0 ppm _moist, stiff, high plasticity, cohesive, some medium 
d b i 7'

6 8' 24"/24" 4 DPT
sand becoming coarse at 7'

_ 6-8' 24"/24" 4-DPT _ _
g

100%_ 100% _ _

88 __ _ ___ _ _
8-8.5 ft SANDY FAT CLAY (CH), Red (2.5YR 4/8), 

_ _ _
8 8.5 ft SANDY FAT CLAY (CH), Red (2.5YR 4/8), 
moist, stiff, high plasticity, cohesive, some medium _ _ _moist, stiff, high plasticity, cohesive, some medium 
sand becoming coarse at 7'sand becoming coarse at 7

_ _ _
0 ppm8.5-12 ft SANDY LEAN CLAY (CL), Reddish Brown 0 ppm8.5-12 ft SANDY LEAN CLAY (CL), Reddish Brown 

(2 5YR 4/4) dry still low plasticity cohesive some_ _ _(2.5YR 4/4), dry, still, low plasticity, cohesive, some 
medium to coarse and fine sandmedium to coarse and fine sand 

_ _ _

10 8 12' 48"/48" 5 DPT10 __ 8-12' 48"/48" 5-DPT _ _

100%_ 100% _ _

_ _ _

_ _ __ _ _

_ _ _
1212 __

Date: 12/16/2005Sampler Signature: Lisa Carter Date: 12/16/2005   Sampler Signature: Lisa Carter

AOC-R Soil Samples SO35 to SO63.xls



PROJECT NUMBER BORING NUMBERPROJECT NUMBER BORING NUMBER

180357 FI FK AR WAR SO54180357.FI.FK.AR WAR SO54 SHEET   2 OF   28035 SO5

SOIL BORING LOGSOIL BORING LOG
PROJECT : NAVFAC Atlantic (West Vieques) LOCATION : AOC - R DATE: 2/23/2006PROJECT :  NAVFAC - Atlantic (West Vieques) LOCATION : AOC - R DATE: 2/23/2006

WEATHER S 80F h id DRILLING CONTRACTOR G k IWEATHER: Sunny, ~80F, humid DRILLING CONTRACTOR : Geoworks, Inc.y
DRILLING METHOD AND EQUIPMENT USED : Simco Earth Probe 200 Direct Push RigDRILLING METHOD AND EQUIPMENT USED : Simco Earth Probe 200 Direct Push Rig
WATER LEVELS : 20' bgs START : 12/16/2005 END : 0940,2/23/2006   LOGGER : Lisa Carter / Jennifer MyersWATER LEVELS : 20  bgs START : 12/16/2005 END : 0940,2/23/2006   LOGGER : Lisa Carter / Jennifer Myers
DEPTH BELOW SURFACE (FT) STANDARD CORE DESCRIPTION COMMENTSDEPTH BELOW SURFACE (FT) STANDARD CORE DESCRIPTION COMMENTS

INTERVAL (FT) PENETRATION( )
RECOVERY (IN) TEST SOIL NAME USCS GROUP SYMBOL COLOR DEPTH OF CASING DRILLING RATERECOVERY (IN) TEST   SOIL NAME, USCS GROUP SYMBOL, COLOR,   DEPTH OF CASING, DRILLING RATE,

#/TYPE RESULTS MOISTURE CONTENT RELATIVE DENSITY DRILLING FLUID LOSS#/TYPE RESULTS   MOISTURE CONTENT, RELATIVE DENSITY,   DRILLING FLUID LOSS,

6"-6"-6"-6"   OR CONSISTENCY, SOIL STRUCTURE,   TESTS, AND INSTRUMENTATION.6 6 6 6   OR CONSISTENCY, SOIL STRUCTURE,   TESTS, AND INSTRUMENTATION.
(N) MINERALOGY OVM (ppm): Breathing Zone Above Hole(N)   MINERALOGY. OVM (ppm): Breathing Zone Above Hole

_ _ _
0 ppm12 16 ft CLAYEY SAND (SC) Y ll i h d (5YR 0 ppm12-16 ft CLAYEY SAND (SC) Yellowish red (5YR 

_ _ _4/6), moist, medium dense, well gradedsand, few ), , , g ,
fine gravel, ~30% clay.

_ _ _
fine gravel, 30% clay.

_ _ _

14 __ 12-16' 36"/48" 6-DPT _ ___ 6 36 / 8 6 _ _

75%_ 75% _ _

_ _ _

_ _ _

_ _ _

1616 __ _ _

16 18 ft LEAN CLAY WITH SAND(CL) Li ht_ _ _16 - 18 ft LEAN CLAY WITH SAND(CL) Light 
reddish brown (5Y 6/3), moist, stiff, medium 

_ _ _
( ), , ,

plasticity, cohesive, little fine-medium sand._ _ _plasticity, cohesive, little fine medium sand.

_ _ _

_ _ _

18 16-20' 7-DPT 0 ppm18-20 ft SANDY LEAN CLAY (CL); Yellowish red18 __ 16-20 7-DPT _ 0 ppm _18-20 ft SANDY LEAN CLAY (CL); Yellowish red 
(5YR 4/6) moist medium plasticity cohesive(5YR 4/6), moist, medium plasticity, cohesive, 
some fine sand_ _ _some fine sand

_ _ _

_ _ _

_ _ _

2020 __ 20 ft CLAYEY SAND (SC) wet _ ___ ( ) _ _

_ _ _TD 20' bgs_ _ _TD 20  bgs

_ _ _

_ _ _

_ _ _

2222 __ _ _

_ _ _

_ _ _

_ _ __ _ _

_ _ _
2424 __

Date: 2/23/2006Sampler Signature: Jennifer Myers Date: 2/23/2006   Sampler Signature: Jennifer Myers

AOC-R Soil Samples SO35 to SO63.xls



PROJECT NUMBER BORING NUMBERPROJECT NUMBER BORING NUMBER

180357 FI FK AR WAR SO55180357.FI.FK.AR WAR SO55 SHEET   1 OF   28035 SO55

SOIL BORING LOGSOIL BORING LOG
PROJECT : NAVFAC Atlantic (West Vieques) LOCATION : AOC - R DATE: 12/16/2005PROJECT :  NAVFAC - Atlantic (West Vieques) LOCATION : AOC - R DATE: 12/16/2005

WEATHER S 80F h id DRILLING CONTRACTOR G k IWEATHER: Sunny, ~80F, humid DRILLING CONTRACTOR : Geoworks, Inc.y
DRILLING METHOD AND EQUIPMENT USED : Simco Earth Probe 200 Direct Push RigDRILLING METHOD AND EQUIPMENT USED : Simco Earth Probe 200 Direct Push Rig
WATER LEVELS : 21.8' bls START : 12/16/2005 END : 1630,2/21/2006   LOGGER : Lisa Carter / Jennifer MyersWATER LEVELS : 21.8  bls START : 12/16/2005 END : 1630,2/21/2006   LOGGER : Lisa Carter / Jennifer Myers
DEPTH BELOW SURFACE (FT) STANDARD CORE DESCRIPTION COMMENTSDEPTH BELOW SURFACE (FT) STANDARD CORE DESCRIPTION COMMENTS

INTERVAL (FT) PENETRATION( )
RECOVERY (IN) TEST SOIL NAME USCS GROUP SYMBOL COLOR DEPTH OF CASING DRILLING RATERECOVERY (IN) TEST   SOIL NAME, USCS GROUP SYMBOL, COLOR,   DEPTH OF CASING, DRILLING RATE,

#/TYPE RESULTS MOISTURE CONTENT RELATIVE DENSITY DRILLING FLUID LOSS#/TYPE RESULTS   MOISTURE CONTENT, RELATIVE DENSITY,   DRILLING FLUID LOSS,

6"-6"-6"-6"   OR CONSISTENCY, SOIL STRUCTURE,   TESTS, AND INSTRUMENTATION.6 6 6 6   OR CONSISTENCY, SOIL STRUCTURE,   TESTS, AND INSTRUMENTATION.
(N) MINERALOGY OVM (ppm): Breathing Zone Above Hole(N)   MINERALOGY. OVM (ppm): Breathing Zone Above Hole

ORGANIC SOIL (OL): Organic matter sandORGANIC SOIL (OL): Organic matter, sand, 
Penetrometor clay to 10" BGS At 10" BGS becomes UXO clearance at ground_ Penetrometor clay to 10" BGS. At 10" BGS becomes _ UXO clearance at ground _

CLAYEY SAND (SC) b (10YR 4/3) li htl Surface = OKCLAYEY SAND (SC): brown (10YR, 4/3) slightly Surface  = OK
0 2' 24"/24" 1 DPT > 4 5 i t d fi t fi 0_ 0-2' 24"/24" 1-DPT > 4.5  moist, very dense, very fine to fine, _ 0 ppm _

i d d ith bl k ttligrained sand with some black mottling.
100%_ 100% _ __ _ _

2 __ _ ___ _ _
CLAYEY SAND (SC) continuesCLAYEY SAND (SC) continues

UXO clearance at _ _ UXO clearance at _
2-4' 2' BGS = OK2-4 2  BGS = OK

24"/24" 2-DPT 2.5 - 3.5 0 ppm_ 24 /24 2-DPT 2.5 - 3.5 _ 0 ppm _

100%_ 100% _ _

_ _ _

44 __ _ _
CLAYEY SAND (SC)CLAYEY SAND (SC):
Sli htl i t d k ll i h b (10YR 4/4) UXO l t_ Slightly moist, dark yellowish brown (10YR, 4/4), _ UXO clearance at _
fi t i d d b d d 4' BGS OKfine to coarse grained sand, subrounded, very 4' BGS = OK

_ 4-6' 24"/24" 3-DPT 2.5  -3.75 dense with some rock fragments (2 mm - 4.75 mm). _ 0 ppm __ 4 6 24 /24 3 DPT 2.5  3.75 dense with some rock fragments (2 mm  4.75 mm). _ 0 ppm _

100%_ 100% _ _

_ _ _
12/16/05 terminate boring at 6'bgs 12/16/05 terminate boring at 6 bgs

66 __ _ _

6 8 ft CLAYEY SAND(SC) reddish brown Soil Boring continued 1530 on 2/24/06 by_ _6-8 ft CLAYEY SAND(SC), reddish brown 
(5YR 4/4) i t t di d

Soil Boring continued 1530 on 2/24/06 by 
J M

6 8' 24"/24" 4 DPT
(5YR 4/4) moist, coarse to medium sand. J Myers

_ 6-8' 24"/24" 4-DPT _ _
0ppm

( ) ,

0ppm
100%_ 100% _ _

_ _ _

88 __ _ ___ _ _

_ _ 0 ppm _8-12 ft POORLY GRADED SAND WITH SILT (SP-_ _ 0 ppm _8 12 ft POORLY GRADED SAND WITH SILT (SP
SM) Yellowish red (5YR 4/6), dry, non-plastic,SM) Yellowish red (5YR 4/6), dry, non-plastic, 
medium to coarse sand little angular gravel_ _ _medium to coarse sand, little angular gravel, 
possible fine granitepossible fine granite. 

_ _ _

_ _ _

10 8 12' 3 8/4 5 DPT10 __ 8-12' 3.8/4 5-DPT _ _

95%_ 95% _ _

_ _ _

_ _ __ _ _

_ _ _
1212 __

Date: 12/16/2005Sampler Signature: Lisa Carter Date: 12/16/2005   Sampler Signature: Lisa Carter

AOC-R Soil Samples SO35 to SO63.xls



PROJECT NUMBER BORING NUMBERPROJECT NUMBER BORING NUMBER

180357 FI FK AR WAR SO55180357.FI.FK.AR WAR SO55 SHEET   2 OF   28035 SO55

SOIL BORING LOGSOIL BORING LOG
PROJECT : NAVFAC Atlantic (West Vieques) LOCATION : AOC - R DATE: 2/21/2006PROJECT :  NAVFAC - Atlantic (West Vieques) LOCATION : AOC - R DATE: 2/21/2006

WEATHER S 80F h id DRILLING CONTRACTOR G k IWEATHER: Sunny, ~80F, humid DRILLING CONTRACTOR : Geoworks, Inc.y
DRILLING METHOD AND EQUIPMENT USED : Simco Earth Probe 200 Direct Push RigDRILLING METHOD AND EQUIPMENT USED : Simco Earth Probe 200 Direct Push Rig
WATER LEVELS : 21.8' bls START : 12/16/2005 END : 1630,2/21/2006   LOGGER : Lisa Carter / Jennifer MyersWATER LEVELS : 21.8  bls START : 12/16/2005 END : 1630,2/21/2006   LOGGER : Lisa Carter / Jennifer Myers
DEPTH BELOW SURFACE (FT) STANDARD CORE DESCRIPTION COMMENTSDEPTH BELOW SURFACE (FT) STANDARD CORE DESCRIPTION COMMENTS

INTERVAL (FT) PENETRATION( )
RECOVERY (IN) TEST SOIL NAME USCS GROUP SYMBOL COLOR DEPTH OF CASING DRILLING RATERECOVERY (IN) TEST   SOIL NAME, USCS GROUP SYMBOL, COLOR,   DEPTH OF CASING, DRILLING RATE,

#/TYPE RESULTS MOISTURE CONTENT RELATIVE DENSITY DRILLING FLUID LOSS#/TYPE RESULTS   MOISTURE CONTENT, RELATIVE DENSITY,   DRILLING FLUID LOSS,

6"-6"-6"-6"   OR CONSISTENCY, SOIL STRUCTURE,   TESTS, AND INSTRUMENTATION.6 6 6 6   OR CONSISTENCY, SOIL STRUCTURE,   TESTS, AND INSTRUMENTATION.
(N) MINERALOGY OVM (ppm): Breathing Zone Above Hole(N)   MINERALOGY. OVM (ppm): Breathing Zone Above Hole

0 ppm12 12 6 ft POORLY GRADED SAND WITH SILT 0 ppm12-12.6  ft POORLY GRADED SAND WITH SILT 
(SP SM) Y ll i h d (5YR 4/6) d l ti_ _ _(SP-SM) Yellowish red (5YR 4/6), dry, non-plastic, 
medium to coarse sand, little angular gravel, 

_ _ _
, g g ,

possible fine granite. 

0

possible fine granite. 

_ _ 0 ppm _12.6-16 ft SANDY LEAN CLAY (CL), Reddish _ _ pp _( ),
brown (5YR 5/4), stiff, medium plasticity, cohesive, 

14 __ 12-16' 48"/48" 6-DPT _ _
brown (5YR 5/4), stiff, medium plasticity, cohesive, 
little mottles, few fine to medium sand.__ 6 8 / 8 6 _ _little mottles, few fine to medium sand.

100%_ 100% _ _

_ _ _

_ _ _

_ _ _

1616 __ _ _

16 20 ft SANDY LEAN CLAY (CL) R ddi h b_ _ _16-20 ft SANDY LEAN CLAY (CL), Reddish brown 
(5YR 5/4), stiff, medium plasticity, cohesive, little 

_ _ _
( ), , p y, ,
mottles, few fine to medium sand._ _ _mottles, few fine to medium sand.

_ _ _

_ _ _

18 16-20' 48"/48" 7-DPT18 __ 16-20 48 /48 7-DPT _ _

100%_ 100% _ _

_ _ _

_ _ _

_ _ _

2020 __ _ ___ _ _
20-21.8 ft SANDY LEAN CLAY (CL), Reddish 

_ _ _
20 21.8 ft SANDY LEAN CLAY (CL), Reddish 
brown (5YR 5/4), stiff, medium plasticity, cohesive, _ _ _brown (5YR 5/4), stiff, medium plasticity, cohesive, 
little mottles, few fine to medium sand.little mottles, few fine to medium sand.

_ _ _

_ _ _

_ _ _
21 8 23 35 ft WELL GRADED SAND WITH CLAY

22 20 24' 48"/48" 8 DPT
21.8-23.35 ft WELL GRADED SAND WITH CLAY 
(SW SC) Y ll i h d (5YR 5/6) t di22 __ 20-24' 48"/48" 8-DPT _ _(SW-SC), Yellowish red (5YR 5/6), wet, medium 
d it di d h i l

100%
density, medium sand, cohesive, some clay. 

_ 100% _ _
y y

_ _ _
21.8-23.35 ft WELL GRADED SAND WITH CLAY 

_ _ _(SW-SC), Dark reddish gray (2.5YR 4/1), wet, _ _ _(SW SC), Dark reddish gray (2.5YR 4/1), wet, 
medium density, medium sand, cohesive, some medium density, medium sand, cohesive, some 
clay._ _ _

24 TD 24' bgs
clay. 

24 __ TD 24  bgs

Date: 2/21/2006Sampler Signature: Jennifer Myers Date: 2/21/2006   Sampler Signature: Jennifer Myers

AOC-R Soil Samples SO35 to SO63.xls



PROJECT NUMBER BORING NUMBERPROJECT NUMBER BORING NUMBER

180357 FI FK AR WAR SO56180357.FI.FK.AR WAR SO56 SHEET   1 OF   2

SOIL BORING LOGSOIL BORING LOG
PROJECT : NAVFAC Atlantic (West Vieques) LOCATION : AOC - R DATE: 12/16/2005PROJECT :  NAVFAC - Atlantic (West Vieques) LOCATION : AOC - R DATE: 12/16/2005

WEATHER: Sunny 80F humid DRILLING CONTRACTOR : Geoworks IncWEATHER: Sunny, ~80F, humid DRILLING CONTRACTOR : Geoworks, Inc.
DRILLING METHOD AND EQUIPMENT USED : Simco Earth Probe 200 Direct Push RigDRILLING METHOD AND EQUIPMENT USED : Simco Earth Probe 200 Direct Push Rig
WATER LEVELS 15' b START 12/16/2005 END 1440 2/23/2006 LOGGER Li C t / J if MWATER LEVELS :15' bgs START : 12/16/2005 END : 1440,2/23/2006   LOGGER : Lisa Carter / Jennifer Myersg , y
DEPTH BELOW SURFACE (FT) STANDARD CORE DESCRIPTION COMMENTSDEPTH BELOW SURFACE (FT) STANDARD CORE DESCRIPTION COMMENTS

INTERVAL (FT) PENETRATIONINTERVAL (FT) PENETRATION
RECOVERY (IN) TEST   SOIL NAME, USCS GROUP SYMBOL, COLOR,   DEPTH OF CASING, DRILLING RATE,RECOVERY (IN) TEST   SOIL NAME, USCS GROUP SYMBOL, COLOR,   DEPTH OF CASING, DRILLING RATE,

#/TYPE RESULTS MOISTURE CONTENT RELATIVE DENSITY DRILLING FLUID LOSS#/TYPE RESULTS   MOISTURE CONTENT, RELATIVE DENSITY,   DRILLING FLUID LOSS,

6"-6"-6"-6"   OR CONSISTENCY, SOIL STRUCTURE,   TESTS, AND INSTRUMENTATION., , ,
(N)   MINERALOGY. OVM (ppm): Breathing Zone Above Hole(N)   MINERALOGY. OVM (ppm): Breathing Zone Above Hole

ORGANIC MATTER (OL): Organic matterORGANIC MATTER (OL): Organic matter, 
Penetrometor soil clay to 6" BGS At 6" becomes UXO clearance at ground_ Penetrometor soil, clay to 6  BGS. At 6  becomes _ UXO clearance at ground _

POORLY GRADED SAND (SP): dark yellowish Surface = OKPOORLY GRADED SAND (SP): dark yellowish Surface  = OK
0-2' 21"/24" 1-DPT 0 brown (10YR 4/4) slightly moist fine grained 0 ppm_ 0-2' 21"/24" 1-DPT 0 brown (10YR, 4/4), slightly moist, fine grained _ 0 ppm _

sand loose sand, loose.
87%_ 87% _ _

22 __ _ _
SANDY LEAN CLAY (CL) d k i h b SANDY LEAN CLAY  (CL): dark grayish bown 
(10YR 4/2) li h l i l i UXO l t_ (10YR, 4/2) slightly moist, nonplastic, _ UXO clearance at _

2' BGS OK
_ ( ) g y p _ _

 noncohesive, fine grained sand. 2' BGS = OK
/

, g
_ 2-4' 24"/24" 2-DPT 2.5 - 3.0 _ 0 ppm __ _ pp _

_ 100% _ __ 100% _ _

_ _ _

4 4 __ _ _
CLAYEY SAND (SC): Yellowish brown (10YR, 5/4)CLAYEY SAND (SC): Yellowish brown (10YR, 5/4)
dry, very fine to fine grained sand, dense UXO clearance at_ dry, very fine to fine grained sand, dense _ UXO clearance at _
subangular sand 4' BGS = OKsubangular sand. 4  BGS = OK

4 6' 24"/24" 3 DPT 3 25 > 4 5 0 ppm_ 4-6' 24"/24" 3-DPT 3.25 - > 4.5 _ 0 ppm _

100%_ 100% _ _

_ _ _
12/16/05 t i t b i t 6'b 12/16/05 terminate boring at 6'bgs

66 __ _ _
6-8 ft WELL GRADED SAND (SW) Yellowish red 

_ _ _
( )

(5YR 5/8), dry, loose, medium to coarse sand, Soil Boring continued 1415 on 2/23/06 by _ _ _(5YR 5/8), dry, loose, medium to coarse sand, 
visible quartz and plagioclase fragments.  

Soil Boring continued 1415 on 2/23/06 by 
J Myers

6-8' 2.6/4 4-DPT
visible quartz and plagioclase fragments.  J Myers

_ 6 8 2.6/4 4 DPT _ _
0ppm0ppm

65%_ 65% _ _

_ _ _

88 __ _ _

0 ppm8 12 ft WELL GRADED SAND WITH CLAY AND_ _ 0 ppm _8-12 ft WELL GRADED SAND WITH CLAY AND 
GRAVEL (SW SC) R ddi h B (5YR 4/4)GRAVEL (SW-SC), Reddish Brown (5YR 4/4), 

i t l d l d l_ _ _moist, loose, coarse sand, some gravel and clay 
fines, gravel fine to coarse, angular quartz and 

_ _ _
, g , g q

plagioclase,  cobbles of dark intrusive rock possibly plagioclase,  cobbles of dark intrusive rock possibly 
gabro or granite

_ _ _
gabro or granite

_ _ _

10 __ 8-12' 33.6/48" 5-DPT _ ___ _ _

_ 70% _ __ 70% _ _

_ _ _

_ _ _

_ _ _
1212 __

D tS l Si t Li C t Date: 12/16/2005   Sampler Signature: Lisa Carterp g

AOC-R Soil Samples SO35 to SO63.xls



PROJECT NUMBER BORING NUMBERPROJECT NUMBER BORING NUMBER

180357 FI FK AR WAR SO56180357.FI.FK.AR WAR SO56 SHEET  2 OF   28035 SO56

SOIL BORING LOGSOIL BORING LOG
PROJECT : NAVFAC Atlantic (West Vieques) LOCATION : AOC - R DATE: 2/23/2006PROJECT :  NAVFAC - Atlantic (West Vieques) LOCATION : AOC - R DATE: 2/23/2006

WEATHER S 80F h id DRILLING CONTRACTOR G k IWEATHER: Sunny, ~80F, humid DRILLING CONTRACTOR : Geoworks, Inc.y
DRILLING METHOD AND EQUIPMENT USED : Simco Earth Probe 200 Direct Push RigDRILLING METHOD AND EQUIPMENT USED : Simco Earth Probe 200 Direct Push Rig
WATER LEVELS :15' bgs START : 12/16/2005 END : 1440,2/23/2006   LOGGER : Lisa Carter / Jennifer MyersWATER LEVELS :15  bgs START : 12/16/2005 END : 1440,2/23/2006   LOGGER : Lisa Carter / Jennifer Myers
DEPTH BELOW SURFACE (FT) STANDARD CORE DESCRIPTION COMMENTSDEPTH BELOW SURFACE (FT) STANDARD CORE DESCRIPTION COMMENTS

INTERVAL (FT) PENETRATION( )
RECOVERY (IN) TEST SOIL NAME USCS GROUP SYMBOL COLOR DEPTH OF CASING DRILLING RATERECOVERY (IN) TEST   SOIL NAME, USCS GROUP SYMBOL, COLOR,   DEPTH OF CASING, DRILLING RATE,

#/TYPE RESULTS MOISTURE CONTENT RELATIVE DENSITY DRILLING FLUID LOSS#/TYPE RESULTS   MOISTURE CONTENT, RELATIVE DENSITY,   DRILLING FLUID LOSS,

6"-6"-6"-6"   OR CONSISTENCY, SOIL STRUCTURE,   TESTS, AND INSTRUMENTATION.6 6 6 6   OR CONSISTENCY, SOIL STRUCTURE,   TESTS, AND INSTRUMENTATION.
(N) MINERALOGY OVM (ppm): Breathing Zone Above Hole(N)   MINERALOGY. OVM (ppm): Breathing Zone Above Hole

_ _ _
12 15 5 ft WELL GRADED SAND WITH CLAY12-15.5 ft WELL GRADED SAND WITH CLAY 

_ _ _AND GRAVEL (SW-SC), Reddish Brown (5YR ( ), (
4/4), moist, loose, coarse sand, some gravel and 

_ _ _
4/4), moist, loose, coarse sand, some gravel and 
clay fines, gravel fine to coarse, angular quartz and _ _ _clay fines, gravel fine to coarse, angular quartz and 
plagioclase, cobbles of dark intrusive rock possibly

14 __ 12-16' 25.2/48" 6-DPT _ _
plagioclase,  cobbles of dark intrusive rock possibly 
gabro or granite__ 6 5 / 8 6 _ _

0 ppmgabro or granite 0 ppm
52.50%_ 52.50% _ _

15.5-16 ft WELL GRADED SAND WITH CLAY15.5-16 ft WELL GRADED SAND WITH CLAY 
AND GRAVEL (SW-SC) Reddish Brown (5YR_ _ _AND GRAVEL (SW-SC), Reddish Brown (5YR 
4/4) wet loose coarse sand some gravel and clay4/4), wet, loose, coarse sand, some gravel and clay 
fines gra el fine to coarse ang lar q art and_ _ _fines, gravel fine to coarse, angular quartz and 
l i l bbl f d k i t i k iblplagioclase,  cobbles of dark intrusive rock possibly 

_ _ _
g y

gabro or granite

16

g g

16 __ _ _
TD 16' bTD 16' bgs

_ _ _

_ _ __ _ _

_ _ _

_ _ _

1818 __ _ _

_ _ _

_ _ _

_ _ _

_ _ _

2020 __ _ ___ _ _

_ _ __ _ _

_ _ _

_ _ _

_ _ _

2222 __ _ _

_ _ _

_ _ _

_ _ __ _ _

_ _ _
2424 __

Date: 2/23/2006Sampler Signature: Jennifer Myers Date: 2/23/2006   Sampler Signature: Jennifer Myers

AOC-R Soil Samples SO35 to SO63.xls



PROJECT NUMBER BORING NUMBERPROJECT NUMBER BORING NUMBER

180357 FI FK AR WAR SO57180357.FI.FK.AR WAR SO57 SHEET   1 OF   2

SOIL BORING LOGSOIL BORING LOG
PROJECT : NAVFAC Atlantic (West Vieques) LOCATION : AOC - R DATE: 12/16/2005PROJECT :  NAVFAC - Atlantic (West Vieques) LOCATION : AOC - R DATE: 12/16/2005

WEATHER: Sunny 80F DRILLING CONTRACTOR : Geoworks IncWEATHER: Sunny, ~80F DRILLING CONTRACTOR : Geoworks, Inc.
DRILLING METHOD AND EQUIPMENT USED : Simco Earth Probe 200 Direct Push RigDRILLING METHOD AND EQUIPMENT USED : Simco Earth Probe 200 Direct Push Rig
WATER LEVELS 24' b START 12/16/2005 END 1550 2/22/2006 LOGGER Li C t / J if MWATER LEVELS : 24' bgs START : 12/16/2005 END : 1550,2/22/2006   LOGGER : Lisa Carter / Jennifer Myersg , y
DEPTH BELOW SURFACE (FT) STANDARD CORE DESCRIPTION COMMENTSDEPTH BELOW SURFACE (FT) STANDARD CORE DESCRIPTION COMMENTS

INTERVAL (FT) PENETRATIONINTERVAL (FT) PENETRATION
RECOVERY (IN) TEST   SOIL NAME, USCS GROUP SYMBOL, COLOR,   DEPTH OF CASING, DRILLING RATE,RECOVERY (IN) TEST   SOIL NAME, USCS GROUP SYMBOL, COLOR,   DEPTH OF CASING, DRILLING RATE,

#/TYPE RESULTS MOISTURE CONTENT RELATIVE DENSITY DRILLING FLUID LOSS#/TYPE RESULTS   MOISTURE CONTENT, RELATIVE DENSITY,   DRILLING FLUID LOSS,

6"-6"-6"-6"   OR CONSISTENCY, SOIL STRUCTURE,   TESTS, AND INSTRUMENTATION., , ,
(N)   MINERALOGY. OVM (ppm): Breathing Zone Above Hole(N)   MINERALOGY. OVM (ppm): Breathing Zone Above Hole

ORGANIC MATTER (OL): Organic matter sandORGANIC MATTER (OL): Organic matter, sand, 
Penetrometor clay to 6" BGS At 6" BGS turns to UXO clearance at ground_ Penetrometor clay to 6  BGS. At 6  BGS turns to _ UXO clearance at ground _

SANDY CLAY (CH): very dark gray (10YR 3/1) Surface = OKSANDY CLAY (CH):  very dark gray (10YR, 3/1) Surface  = OK
0-2' 21"/24" 1-DPT 1 0 - 3 5 moist fat clay stiff some rock fragments (2 mm 0 ppm_ 0-2' 21"/24" 1-DPT 1.0 - 3.5 moist, fat clay, stiff, some rock fragments (2 mm - _ 0 ppm _

4 75 mm) fine grained sands At 1' BGS turns to4.75 mm), fine grained sands. At 1' BGS turns to
87% CLAYEY SAND (SC): dark grayish brown (10YR_ 87%  CLAYEY SAND (SC): dark grayish brown  (10YR, _ _

4/2) slightly moist fine to medium grained sand 4/2), slightly moist, fine to medium grained sand,
2 very dense with some rock fragments 2 4 75mm2 __  very dense with some rock fragments 2-4.75mm _

CLAYEY SAND (SC) d k i h b (10YR UXO l t_  CLAYEY SAND (SC): dark grayish brown  (10YR, _ UXO clearance at _
2' BGS OK

_ ( ) g y ( _ _
 4/2), slightly moist, fine to medium grained sand, 2' BGS = OK

/
), g y , g ,

_ 2-4' 24"/24" 2-DPT 1.0 - 1.5  very dense with some rock fragments 2-4.75mm _ 0 ppm __ y g _ pp _

_ 100% _ __ 100% _ _

_ _ _

4 4 __ _ _

UXO clearance atAt 4' BGS turns to FAT CLAY (CH): very dark_ _ UXO clearance at _
4' BGS = OK

At 4  BGS turns to FAT CLAY (CH): very dark 
grayish brown (10YR 3/2) slightly moist with 4  BGS = OK

4 6' 24"/24" 3 DPT > 4 5 0 ppm
grayish brown (10YR, 3/2), slightly moist, with 
some very fine grained sand firm_ 4-6' 24"/24" 3-DPT > 4.5 _ 0 ppm _some very fine grained sand, firm

100%_ 100% _ _
At 5' BGS turns to CLAYEY SAND (SC): BrownAt 5' BGS turns to CLAYEY SAND (SC): Brown 
(10YR 5/3) slightly moist fine to medium grained_ _ _

12/16/05 t i t b i t 6'b
(10YR, 5/3), slightly moist, fine to medium grained 

b l d ith k f t (2  12/16/05 terminate boring at 6'bgs
6

subangular sand with some rock fragments (2 mm - 
4 75 ) V d6 __ _ _4.75 mm). Very dense.

_ _6.5-8 ft SANDY LEAN CLAY (CL), Dark red Soil Boring continued 1500 on 2/22/06 by _ _6.5 8 ft SANDY LEAN CLAY (CL), Dark red 
(2.5YR 3/6), moist, stiff, medium plasticity,

Soil Boring continued 1500 on 2/22/06 by 
J Myers

6-8' 24"/24" 4-DPT
(2.5YR 3/6), moist, stiff, medium plasticity, 
cohesive some medium to coarse sand

J Myers
_ 6 8 24 /24 4 DPT _ _

0ppm
cohesive, some medium to coarse sand.

0ppm
100%_ 100% _ _

_ _ _

88 __ _ _

0 ppm8 12 ft WELL GRADED SAND WITH CLAY AND_ _ 0 ppm _8-12 ft WELL GRADED SAND WITH CLAY AND 
GRAVEL (SW SC) R d (2 5YR 5/6) d diGRAVEL (SW-SC), Red (2.5YR 5/6), dry, medium 
d it di t d fi l_ _ _density, medium to coarse sand, some fine gravel 
and clay fines.

_ _ _
y

_ _ __ _ _

10 __ 8-12' 36"/48" 5-DPT _ ___ _ _

_ 75% _ __ 75% _ _

_ _ _

_ _ _

_ _ _
1212 __

D tS l Si t Li C t Date: 12/16/2005   Sampler Signature: Lisa Carterp g

AOC-R Soil Samples SO35 to SO63.xls



PROJECT NUMBER BORING NUMBERPROJECT NUMBER BORING NUMBER

180357 FI FK AR WAR SO57180357.FI.FK.AR WAR SO57 SHEET   2 OF   28035 SO5

SOIL BORING LOGSOIL BORING LOG
PROJECT : NAVFAC Atlantic (West Vieques) LOCATION : AOC - R DATE: 2/22/2006PROJECT :  NAVFAC - Atlantic (West Vieques) LOCATION : AOC - R DATE: 2/22/2006

WEATHER S 80F DRILLING CONTRACTOR G k IWEATHER: Sunny, ~80F DRILLING CONTRACTOR : Geoworks, Inc.y
DRILLING METHOD AND EQUIPMENT USED : Simco Earth Probe 200 Direct Push RigDRILLING METHOD AND EQUIPMENT USED : Simco Earth Probe 200 Direct Push Rig
WATER LEVELS : 24' bgs START : 12/16/2005 END : 1550,2/22/2006   LOGGER : Lisa Carter / Jennifer MyersWATER LEVELS : 24  bgs START : 12/16/2005 END : 1550,2/22/2006   LOGGER : Lisa Carter / Jennifer Myers
DEPTH BELOW SURFACE (FT) STANDARD CORE DESCRIPTION COMMENTSDEPTH BELOW SURFACE (FT) STANDARD CORE DESCRIPTION COMMENTS

INTERVAL (FT) PENETRATION( )
RECOVERY (IN) TEST SOIL NAME USCS GROUP SYMBOL COLOR DEPTH OF CASING DRILLING RATERECOVERY (IN) TEST   SOIL NAME, USCS GROUP SYMBOL, COLOR,   DEPTH OF CASING, DRILLING RATE,

#/TYPE RESULTS MOISTURE CONTENT RELATIVE DENSITY DRILLING FLUID LOSS#/TYPE RESULTS   MOISTURE CONTENT, RELATIVE DENSITY,   DRILLING FLUID LOSS,

6"-6"-6"-6"   OR CONSISTENCY, SOIL STRUCTURE,   TESTS, AND INSTRUMENTATION.6 6 6 6   OR CONSISTENCY, SOIL STRUCTURE,   TESTS, AND INSTRUMENTATION.
(N) MINERALOGY OVM (ppm): Breathing Zone Above Hole(N)   MINERALOGY. OVM (ppm): Breathing Zone Above Hole

12 12 5 ft WELL GRADED SAND WITH CLAY_ _ _12-12.5 ft WELL GRADED SAND WITH CLAY 
AND GRAVEL (SW SC) R d (2 5YR 5/6) dAND GRAVEL (SW-SC), Red (2.5YR 5/6), dry, 

_ _ _
( ) ( ) y

medium density, medium to coarse sand, some y, ,
fine gravel and clay fines.

_ _ _
fine gravel and clay fines.

_ _ _
0 ppm12.5-16 ft LEAN CLAY WITH SAND (CL), Brown pp

14 __ 12-16' 48"/48" 6-DPT _ _
5 6 t C S (C ), o

(7.5YR 5/2), moist, stiff, medium plasticity, __ 6 8 / 8 6 _ _(7.5YR 5/2), moist, stiff, medium plasticity, 
cohesive, little fine sand.

100%
cohesive, little fine sand.

_ 100% _ _

_ _ _

_ _ _

_ _ _

1616 __ _ _

016 20 ft LEAN CLAY WITH SAND (CL) B_ _ 0 ppm _16-20 ft LEAN CLAY WITH SAND (CL), Brown 
(7.5YR 5/2), moist, stiff, medium plasticity, 

_ _ _
( ), , , p y,
cohesive, little fine sand._ _ _cohesive, little fine sand.

_ _ _

_ _ _

18 16-20' 48"/48" 7-DPT18 __ 16-20 48 /48 7-DPT _ _

100%_ 100% _ _

_ _ _

_ _ _

_ _ _

2020 __ _ ___ _ _

_ _ _20-24 ft FAT CLAY WITH SAND (CH), Dark _ _ _20 24 ft FAT CLAY WITH SAND (CH), Dark 
yellowish brown (10YR 4/4), moist, high plasticity,yellowish brown (10YR 4/4), moist, high plasticity, 
cohesive little fine sand_ _ _cohesive, little fine sand.

_ _ _

0ppm_ _ 0ppm _

22 20 24' 48"/48" 8 DPT22 __ 20-24' 48"/48" 8-DPT _ _

100%_ 100% _ _

_ _ _

_ _ _24 ft WELL GRADED SAND (SW), Yellow (10YR _ _ _( ), (
7/6), wet, coarse sand and fine gravel, some 

_ _ _
7/6), wet, coarse sand and fine gravel, some 
medium sand.

24
medium sand.
TD 24' bgs24 __ TD 24  bgs

Date: 2/22/2006Sampler Signature: Jennifer Myers Date: 2/22/2006   Sampler Signature: Jennifer Myers

AOC-R Soil Samples SO35 to SO63.xls



PROJECT NUMBER BORING NUMBERPROJECT NUMBER BORING NUMBER

180357 FI FK AR WAR SO58180357.FI.FK.AR WAR SO58 SHEET   1 OF   2

SOIL BORING LOGSOIL BORING LOG
PROJECT : NAVFAC Atlantic (West Vieques) LOCATION : AOC - R DATE: 12/16/2005PROJECT :  NAVFAC - Atlantic (West Vieques) LOCATION : AOC - R DATE: 12/16/2005

WEATHER: Sunny 80F humid DRILLING CONTRACTOR : Geoworks IncWEATHER: Sunny, ~80F, humid DRILLING CONTRACTOR : Geoworks, Inc.
DRILLING METHOD AND EQUIPMENT USED : Simco Earth Probe 200 Direct Push RigDRILLING METHOD AND EQUIPMENT USED : Simco Earth Probe 200 Direct Push Rig
WATER LEVELS NA START 12/16/2005 END 1540 2/23/2006 LOGGER Li C t / J if MWATER LEVELS : NA START : 12/16/2005 END : 1540,2/23/2006   LOGGER : Lisa Carter / Jennifer Myers, y
DEPTH BELOW SURFACE (FT) STANDARD CORE DESCRIPTION COMMENTSDEPTH BELOW SURFACE (FT) STANDARD CORE DESCRIPTION COMMENTS

INTERVAL (FT) PENETRATIONINTERVAL (FT) PENETRATION
RECOVERY (IN) TEST   SOIL NAME, USCS GROUP SYMBOL, COLOR,   DEPTH OF CASING, DRILLING RATE,RECOVERY (IN) TEST   SOIL NAME, USCS GROUP SYMBOL, COLOR,   DEPTH OF CASING, DRILLING RATE,

#/TYPE RESULTS MOISTURE CONTENT RELATIVE DENSITY DRILLING FLUID LOSS#/TYPE RESULTS   MOISTURE CONTENT, RELATIVE DENSITY,   DRILLING FLUID LOSS,

6"-6"-6"-6"   OR CONSISTENCY, SOIL STRUCTURE,   TESTS, AND INSTRUMENTATION., , ,
(N)   MINERALOGY. OVM (ppm): Breathing Zone Above Hole(N)   MINERALOGY. OVM (ppm): Breathing Zone Above Hole

ORGANIC Soil (OL): Roots organic matterORGANIC Soil (OL): Roots, organic matter, 
Penetrometor and sand clay to 6" BGS At 6" large 2" diameter UXO clearance at ground_ Penetrometor and sand, clay to 6  BGS. At 6  large 2  diameter _ UXO clearance at ground _

coral rock At 8" turns to FAT CLAY (CH): Surface = OKcoral rock. At 8" turns to FAT CLAY (CH): Surface  = OK
0-2' 21"/24" 1-DPT 0 5 dark gray (10YR 4/1) slightly moist plastic 0 ppm_ 0-2' 21"/24" 1-DPT 0.5 dark gray (10YR, 4/1), slightly moist, plastic, _ 0 ppm _

cohesive trace fine grained sandcohesive, trace fine grained sand.
87%_ 87% _ _

22 __ _ _
FAT CLAY (CH) ti t 3 0' BGSFAT CLAY (CH) continues to 3.0' BGS.
A 3 0' SANDY LEAN CLAY (CL) UXO l t_ At 3.0' turns to SANDY LEAN CLAY (CL): _ UXO clearance at _

2' BGS OK
_ ( ) _ _

brown (10YR, 5/3) with some black mottling, 2' BGS = OK
/

( , ) g,
_ 2-4' 24"/24" 2-DPT 0.75 - 1.0 slightly moist, slightly plastic, non-plastic, _ 0 ppm __ g y , g y p , p , _ pp _

very fine grained sand. y g
_ 100% _ __ 100% _ _

_ _ _

4 4 __ _ _
CLAYEY SAND (SC): yellowish brown (10YR, 5/4),CLAYEY SAND (SC): yellowish brown (10YR, 5/4), 
dry, very fine to fine, grained sand, dense, UXO clearance at_ dry, very fine to fine, grained sand, dense, _ UXO clearance at _
subangular sand 4' BGS = OKsubangular sand. 4  BGS = OK

4 6' 24"/24" 3 DPT 2 5 3 0 0 ppm_ 4-6' 24"/24" 3-DPT 2.5 - 3.0 _ 0 ppm _

100%_ 100% _ _

_ _ _
12/16/05 t i t b i t 6'b 12/16/05 terminate boring at 6'bgs

66 __ _ _

_ _6-8 ft CLAYEY SAND (SC), Yellowish red (5YR Soil Boring continued 1500 on 2/23/06 by _ _( ), (
4/6), moist, medium dense, medium and course 

Soil Boring continued 1500 on 2/23/06 by 
J Myers

6-8' 24"/24" 4-DPT
4/6), moist, medium dense, medium and course 
sand, some fines

J Myers
_ 6 8 24 /24 4 DPT _ _

0ppm
sand, some fines

0ppm
100%_ 100% _ _

_ _ _

88 __ _ _

8 11 ft CLAYEY SAND (SC) Yellowish red (5YR_ _ _8-11 ft CLAYEY SAND (SC), Yellowish red (5YR 
4/6) i t di d di d4/6), moist, medium dense, medium and course 

d fi_ _ _sand, some fines

_ _ _

_ _ _
0

_ _ _
0 ppmpp

10 __ 8-12' 38.4/48" 5-DPT _ ___ _ _

_ 80% _ __ 80% _ _

_ _ _
11-12 ft LEAN CLAY (CL), Yellowish red (5YR 5/6),11-12 ft LEAN CLAY (CL), Yellowish red (5YR 5/6), 
moist medium plasticity cohesive trace fine sand_ _ _moist, medium plasticity, cohesive, trace fine sand.

_ _ _
1212 __

D tS l Si t Li C t Date: 12/16/2005   Sampler Signature: Lisa Carterp g

AOC-R Soil Samples SO35 to SO63.xls



PROJECT NUMBER BORING NUMBERPROJECT NUMBER BORING NUMBER

180357 FI FK AR WAR SO58180357.FI.FK.AR WAR SO58 SHEET   2 OF   28035 SO58

SOIL BORING LOGSOIL BORING LOG
PROJECT : NAVFAC Atlantic (West Vieques) LOCATION : AOC - R DATE: 2/23/2006PROJECT :  NAVFAC - Atlantic (West Vieques) LOCATION : AOC - R DATE: 2/23/2006

WEATHER S 80F h id DRILLING CONTRACTOR G k IWEATHER: Sunny, ~80F, humid DRILLING CONTRACTOR : Geoworks, Inc.y
DRILLING METHOD AND EQUIPMENT USED : Simco Earth Probe 200 Direct Push RigDRILLING METHOD AND EQUIPMENT USED : Simco Earth Probe 200 Direct Push Rig
WATER LEVELS : NA START : 12/16/2005 END : 1540,2/23/2006   LOGGER : Lisa Carter / Jennifer MyersWATER LEVELS : NA START : 12/16/2005 END : 1540,2/23/2006   LOGGER : Lisa Carter / Jennifer Myers
DEPTH BELOW SURFACE (FT) STANDARD CORE DESCRIPTION COMMENTSDEPTH BELOW SURFACE (FT) STANDARD CORE DESCRIPTION COMMENTS

INTERVAL (FT) PENETRATION( )
RECOVERY (IN) TEST SOIL NAME USCS GROUP SYMBOL COLOR DEPTH OF CASING DRILLING RATERECOVERY (IN) TEST   SOIL NAME, USCS GROUP SYMBOL, COLOR,   DEPTH OF CASING, DRILLING RATE,

#/TYPE RESULTS MOISTURE CONTENT RELATIVE DENSITY DRILLING FLUID LOSS#/TYPE RESULTS   MOISTURE CONTENT, RELATIVE DENSITY,   DRILLING FLUID LOSS,

6"-6"-6"-6"   OR CONSISTENCY, SOIL STRUCTURE,   TESTS, AND INSTRUMENTATION.6 6 6 6   OR CONSISTENCY, SOIL STRUCTURE,   TESTS, AND INSTRUMENTATION.
(N) MINERALOGY OVM (ppm): Breathing Zone Above Hole(N)   MINERALOGY. OVM (ppm): Breathing Zone Above Hole

0 ppm12 16 ft LEAN CLAY (CL) Y ll i h d (5YR 5/6)_ _ 0 ppm _12-16 ft LEAN CLAY (CL), Yellowish red (5YR 5/6), 
i di l i i h i fi dmoist, medium plasticity, cohesive, trace fine sand.

_ _ _
p y

_ _ __ _ _

14 __ 12-16' 48"/48" 6-DPT _ ___ 6 8 / 8 6 _ _

100%_ 100% _ _

_ _ _

_ _ _

_ _ _

1616 __ _ _

016 18 ft LEAN CLAY WITH SAND (CL) B_ _ 0 ppm _16-18 ft LEAN CLAY WITH SAND (CL), Brown 
(7.5YR 4/4), moist, very stiff, medium plasticity, 

_ 16-18 24"/24" 7-DPT _ _
( ), , y , p y,
cohesive, little fine sand. _ 16 18 24 /24 7 DPT _ _cohesive, little fine sand. 

100%_ 100% _ _

_ _ _

18 TD 18' bgs REFUSAL18 __ TD 18  bgs _ REFUSAL _

_ _ _

_ _ _

_ _ _

_ _ _

2020 __ _ ___ _ _

_ _ __ _ _

_ _ _

_ _ _

_ _ _

2222 __ _ _

_ _ _

_ _ _

_ _ __ _ _

_ _ _
2424 __

Date: 2/23/2006Sampler Signature: Jennifer Myers Date: 2/23/2006   Sampler Signature: Jennifer Myers

AOC-R Soil Samples SO35 to SO63.xls



PROJECT NUMBER BORING NUMBERPROJECT NUMBER BORING NUMBER

180357 FI FK AR WAR SO59180357.FI.FK.AR WAR SO59 SHEET   1 OF   3

SOIL BORING LOGSOIL BORING LOG
PROJECT : NAVFAC Atlantic (West Vieques) LOCATION : AOC - R DATE: 12/16/2005PROJECT :  NAVFAC - Atlantic (West Vieques) LOCATION : AOC - R DATE: 12/16/2005

WEATHER: Sunny 80F humid DRILLING CONTRACTOR : Geoworks IncWEATHER: Sunny, ~80F, humid DRILLING CONTRACTOR : Geoworks, Inc.
DRILLING METHOD AND EQUIPMENT USED : Simco Earth Probe 200 Direct Push RigDRILLING METHOD AND EQUIPMENT USED : Simco Earth Probe 200 Direct Push Rig
WATER LEVELS NA START 12/16/2005 END 1430 2/22/2006 LOGGER Li C t / J if MWATER LEVELS : NA START : 12/16/2005 END : 1430, 2/22/2006   LOGGER : Lisa Carter / Jennifer Myers, y
DEPTH BELOW SURFACE (FT) STANDARD CORE DESCRIPTION COMMENTSDEPTH BELOW SURFACE (FT) STANDARD CORE DESCRIPTION COMMENTS

INTERVAL (FT) PENETRATIONINTERVAL (FT) PENETRATION
RECOVERY (IN) TEST   SOIL NAME, USCS GROUP SYMBOL, COLOR,   DEPTH OF CASING, DRILLING RATE,RECOVERY (IN) TEST   SOIL NAME, USCS GROUP SYMBOL, COLOR,   DEPTH OF CASING, DRILLING RATE,

#/TYPE RESULTS MOISTURE CONTENT RELATIVE DENSITY DRILLING FLUID LOSS#/TYPE RESULTS   MOISTURE CONTENT, RELATIVE DENSITY,   DRILLING FLUID LOSS,

6"-6"-6"-6"   OR CONSISTENCY, SOIL STRUCTURE,   TESTS, AND INSTRUMENTATION., , ,
(N)   MINERALOGY. OVM (ppm): Breathing Zone Above Hole(N)   MINERALOGY. OVM (ppm): Breathing Zone Above Hole

SANDY CLAY (CL): very dark gray (7 5YR 3/1)SANDY CLAY (CL): very dark gray (7.5YR, 3/1)
Penetrometor slightly moist very fine grained sand UXO clearance at ground_ Penetrometor slightly moist, very fine grained sand. _ UXO clearance at ground _

Little rock fragments (2 mm - 4 75 mm) very stiff Surface = OKLittle rock fragments (2 mm - 4.75 mm), very stiff. Surface  = OK
0-2' 24"/24" 1-DPT 2 25 - 2 75 0 ppm_ 0-2' 24"/24" 1-DPT 2.25 - 2.75 _ 0 ppm _

100%_ 100% _ _

22 __ _ _
SANDY LEAN CLAY (CL) ti t 2 5' BGSSANDY LEAN CLAY (CL) continues to 2.5' BGS.
A 2 ' b CLAYEY SAND (SC) UXO l t_ At 2.5' becomes CLAYEY SAND (SC): _ UXO clearance at _

2' BGS OK
_ ( ) _ _

strong brown (7.5YR, 4/6), slightly moist,  2' BGS = OK
/

g ( , ), g y ,
_ 2-4' 24"/24" 2-DPT 3.0 - 4.5 fine to medium grained sand, little rock _ 0 ppm __ g , _ pp _

fragments (2 mm - 4.75 mm).g ( )
_ 100% _ __ 100% _ _

_ _ _

4 4 __ _ _
CLAYEY SAND (SC) continuesCLAYEY SAND (SC) continues

UXO clearance at_ _ UXO clearance at _
4' BGS = OK4  BGS = OK

4 6' 24"/24" 3 DPT 4 0 0 ppm_ 4-6' 24"/24" 3-DPT 4.0 _ 0 ppm _

100%_ 100% _ _

_ _ _
12/16/05 t i t b i t 6'b 12/16/05 terminate boring at 6'bgs

66 __ _ _

_ _6.2-8 ft WELL GRADEDSAND WITH CLAY AND Soil Boring continued 1300 on 2/22/06 by _ _
GRAVEL (SW-SC), Yellowish red (5YR 4/6), dry, 

Soil Boring continued 1300 on 2/22/06 by 
J Myers

6-8' 24"/24" 4-DPT
GRAVEL (SW SC), Yellowish red (5YR 4/6), dry, 
medium density, medium to coarse sand, little fine 

J Myers
_ 6 8 24 /24 4 DPT _ _

0 ppm
medium density, medium to coarse sand, little fine 
gravel 0 ppm

100%
gravel.

_ 100% _ _

_ _ _

88 __ _ _

0 ppm8 12 ft WELL GRADEDSAND WITH CLAY AND_ _ 0 ppm _8-12 ft WELL GRADEDSAND WITH CLAY AND 
GRAVEL (SW SC) Y ll i h d (5YR 4/6) dGRAVEL (SW-SC), Yellowish red (5YR 4/6), dry, 

di d it di t d littl fi_ _ _medium density, medium to coarse sand, little fine 
gravel.

_ _ _
g

_ _ __ _ _

10 __ 8-12' 48"/48" 5-DPT _ ___ _ _

_ 100% _ __ 100% _ _

_ _ _

_ _ _

_ _ _
1212 __

D tS l Si t Li C t Date: 12/16/2005   Sampler Signature: Lisa Carterp g

AOC-R Soil Samples SO35 to SO63.xls



PROJECT NUMBER BORING NUMBERPROJECT NUMBER BORING NUMBER

180357 FI FK AR WAR SO59180357.FI.FK.AR WAR SO59 SHEET  2 OF   38035 SO59

SOIL BORING LOGSOIL BORING LOG
PROJECT : NAVFAC Atlantic (West Vieques) LOCATION : AOC - R DATE: 2/22/2006PROJECT :  NAVFAC - Atlantic (West Vieques) LOCATION : AOC - R DATE: 2/22/2006

WEATHER S 80F h id DRILLING CONTRACTOR G k IWEATHER: Sunny, ~80F, humid DRILLING CONTRACTOR : Geoworks, Inc.y
DRILLING METHOD AND EQUIPMENT USED : Simco Earth Probe 200 Direct Push RigDRILLING METHOD AND EQUIPMENT USED : Simco Earth Probe 200 Direct Push Rig
WATER LEVELS : NA START : 12/16/2005 END : 1430, 2/22/2006   LOGGER : Lisa Carter / Jennifer MyersWATER LEVELS : NA START : 12/16/2005 END : 1430, 2/22/2006   LOGGER : Lisa Carter / Jennifer Myers
DEPTH BELOW SURFACE (FT) STANDARD CORE DESCRIPTION COMMENTSDEPTH BELOW SURFACE (FT) STANDARD CORE DESCRIPTION COMMENTS

INTERVAL (FT) PENETRATION( )
RECOVERY (IN) TEST SOIL NAME USCS GROUP SYMBOL COLOR DEPTH OF CASING DRILLING RATERECOVERY (IN) TEST   SOIL NAME, USCS GROUP SYMBOL, COLOR,   DEPTH OF CASING, DRILLING RATE,

#/TYPE RESULTS MOISTURE CONTENT RELATIVE DENSITY DRILLING FLUID LOSS#/TYPE RESULTS   MOISTURE CONTENT, RELATIVE DENSITY,   DRILLING FLUID LOSS,

6"-6"-6"-6"   OR CONSISTENCY, SOIL STRUCTURE,   TESTS, AND INSTRUMENTATION.6 6 6 6   OR CONSISTENCY, SOIL STRUCTURE,   TESTS, AND INSTRUMENTATION.
(N) MINERALOGY OVM (ppm): Breathing Zone Above Hole(N)   MINERALOGY. OVM (ppm): Breathing Zone Above Hole

0 ppm12 16 ft LEAN CLAY WITH SAND (CL) D k_ _ 0 ppm _12-16 ft LEAN CLAY WITH SAND (CL), Dark 
ddi h b (5YR 3/4) i iff direddish brown (5YR 3/4), moist, very stiff, medium 

_ _ _
( ) y

plasticity, cohesive, few fine sand.p y, ,

_ _ __ _ _

14 __ 12-16' 48"/48" 6-DPT _ ___ 6 8 / 8 6 _ _

100%_ 100% _ _

_ _ _

_ _ _

_ _ _

1616 __ _ _

_ _ _
0f S C (C ) 0 ppm16-20 ft SANDY FAT CLAY (CH), Reddish brown 

_ _ _
( )

(2.5YR 5/4), moist, medium soft, high plasticity, _ _ _( 5 5/ ), o st, ed u so t, g p ast c ty,
cohesive, some fine to medium sand, oxidized.cohesive, some fine to medium sand, oxidized.

_ _ _

_ _ _

18 16-20' 48"/48" 7-DPT18 __ 16-20 48 /48 7-DPT _ _

100%_ 100% _ _

_ _ _

_ _ _

_ _ _

2020 __ _ ___ _ _

_ _ __ _ _
0 ppm20-24 ft SANDY FAT CLAY (CH), Reddish brown 0 ppm20 24 ft SANDY FAT CLAY (CH), Reddish brown 

(2.5YR 5/4), moist, medium soft, high plasticity,_ _ _(2.5YR 5/4), moist, medium soft, high plasticity, 
cohesive some fine to medium sand oxidizedcohesive, some fine to medium sand, oxidized.

_ _ _

_ _ _

22 20 24' 8 DPT22 __ 20-24' 8-DPT _ _

_ _ _

_ _ _

_ _ __ _ _

_ _ _
2424 __

Date: 2/22/2006Sampler Signature: Jennifer Myers Date: 2/22/2006   Sampler Signature: Jennifer Myers

AOC-R Soil Samples SO35 to SO63.xls



PROJECT NUMBER BORING NUMBERPROJECT NUMBER BORING NUMBER

180357 FI FK AR WAR SO59180357.FI.FK.AR WAR SO59 SHEET   3 OF   38035 SO59

SOIL BORING LOGSOIL BORING LOG
PROJECT : NAVFAC Atlantic (West Vieques) LOCATION : AOC - R DATE: 2/22/2006PROJECT :  NAVFAC - Atlantic (West Vieques) LOCATION : AOC - R DATE: 2/22/2006

WEATHER S 80F h id DRILLING CONTRACTOR G k IWEATHER: Sunny, ~80F, humid DRILLING CONTRACTOR : Geoworks, Inc.y
DRILLING METHOD AND EQUIPMENT USED : Simco Earth Probe 200 Direct Push RigDRILLING METHOD AND EQUIPMENT USED : Simco Earth Probe 200 Direct Push Rig
WATER LEVELS : NA START : 12/16/2005 END : 1430, 2/22/2006   LOGGER : Lisa Carter / Jennifer MyersWATER LEVELS : NA START : 12/16/2005 END : 1430, 2/22/2006   LOGGER : Lisa Carter / Jennifer Myers
DEPTH BELOW SURFACE (FT) STANDARD CORE DESCRIPTION COMMENTSDEPTH BELOW SURFACE (FT) STANDARD CORE DESCRIPTION COMMENTS

INTERVAL (FT) PENETRATION( )
RECOVERY (IN) TEST SOIL NAME USCS GROUP SYMBOL COLOR DEPTH OF CASING DRILLING RATERECOVERY (IN) TEST   SOIL NAME, USCS GROUP SYMBOL, COLOR,   DEPTH OF CASING, DRILLING RATE,

#/TYPE RESULTS MOISTURE CONTENT RELATIVE DENSITY DRILLING FLUID LOSS#/TYPE RESULTS   MOISTURE CONTENT, RELATIVE DENSITY,   DRILLING FLUID LOSS,

6"-6"-6"-6"   OR CONSISTENCY, SOIL STRUCTURE,   TESTS, AND INSTRUMENTATION.6 6 6 6   OR CONSISTENCY, SOIL STRUCTURE,   TESTS, AND INSTRUMENTATION.
(N) MINERALOGY OVM (ppm): Breathing Zone Above Hole(N)   MINERALOGY. OVM (ppm): Breathing Zone Above Hole

_ _ _

_ _ _

_ _ __ _ _

26 __ 24-28' 0/4 9-DPT Quartz Cobble 6cm X 2cm _ Rock in cutting shoe, no recovery _6 __ 8 0/ 9 Qua t Cobb e 6c c _ oc cutt g s oe, o eco e y _

_ _ _

_ _ _

_ _ _

_ _ _

2828 __ _ _

_ _ _

_ 28-30' 0/2 10-DPT _ No recovery __ 28 30 0/2 10 DPT _ No recovery _

_ _ _

_ _ _

30 Refusal at 30'30 __ _ Refusal at 30 _
TD 30' bgsTD 30' bgs

_ _ _

_ _ _

_ _ _

_ _ _

3232 __ _ ___ _ _

_ _ __ _ _

_ _ _

_ _ _

_ _ _

3434 __ _ _

_ _ _

_ _ _

_ _ __ _ _

_ _ _
3636 __

Date: 2/22/2006Sampler Signature: Jennifer Myers Date: 2/22/2006   Sampler Signature: Jennifer Myers

AOC-R Soil Samples SO35 to SO63.xls



PROJECT NUMBER BORING NUMBERPROJECT NUMBER BORING NUMBER

180357 FI FK AR WAR SO60180357.FI.FK.AR WAR SO60 SHEET   1 OF   28035 SO60

SOIL BORING LOGSOIL BORING LOG
PROJECT : NAVFAC Atlantic (West Vieques) LOCATION : AOC - R DATE: 12/15/2005PROJECT :  NAVFAC - Atlantic (West Vieques) LOCATION : AOC - R DATE: 12/15/2005

WEATHER S 80F h id DRILLING CONTRACTOR G k IWEATHER: Sunny, ~80F, humid DRILLING CONTRACTOR : Geoworks, Inc.y
DRILLING METHOD AND EQUIPMENT USED : Simco Earth Probe 200 Direct Push RigDRILLING METHOD AND EQUIPMENT USED : Simco Earth Probe 200 Direct Push Rig
WATER LEVELS : NA START : 12/15/2005 END : 1340, 2/21/2006   LOGGER : Lisa Carter / Jennifer MyersWATER LEVELS : NA START : 12/15/2005 END : 1340, 2/21/2006   LOGGER : Lisa Carter / Jennifer Myers
DEPTH BELOW SURFACE (FT) STANDARD CORE DESCRIPTION COMMENTSDEPTH BELOW SURFACE (FT) STANDARD CORE DESCRIPTION COMMENTS

INTERVAL (FT) PENETRATION( )
RECOVERY (IN) TEST SOIL NAME USCS GROUP SYMBOL COLOR DEPTH OF CASING DRILLING RATERECOVERY (IN) TEST   SOIL NAME, USCS GROUP SYMBOL, COLOR,   DEPTH OF CASING, DRILLING RATE,

#/TYPE RESULTS MOISTURE CONTENT RELATIVE DENSITY DRILLING FLUID LOSS#/TYPE RESULTS   MOISTURE CONTENT, RELATIVE DENSITY,   DRILLING FLUID LOSS,

6"-6"-6"-6"   OR CONSISTENCY, SOIL STRUCTURE,   TESTS, AND INSTRUMENTATION.6 6 6 6   OR CONSISTENCY, SOIL STRUCTURE,   TESTS, AND INSTRUMENTATION.
(N) MINERALOGY OVM (ppm): Breathing Zone Above Hole(N)   MINERALOGY. OVM (ppm): Breathing Zone Above Hole

ORGANIC SOIL (OL): roots organic debris ClayORGANIC SOIL (OL): roots, organic debris. Clay
Penetrometor and sand to 6" At 6" becomes UXO clearance at ground_ Penetrometor and sand to 6". At 6" becomes _ UXO clearance at ground _

CLAYEY SAND (SC) Oli b (2 5Y 4/3) Surface = OKCLAYEY SAND (SC): Olive brown (2.5Y, 4/3), Surface  = OK
0 2' 22"/24" 1 DPT 1 25 1 5 i t di t i d d ith 0_ 0-2' 22"/24" 1-DPT 1.25  -1.5 moist, medium to coarse grained sand with _ 0 ppm _

k f t (4 75 19 ) di d itrock fragments (4.75 - 19 mm) medium density. 
92%_ 92% _ __ _ _

2 __ _ ___ _ _
CLAYEY SAND (SC) continues to 2.5' BGS. At 2.5' CLAYEY SAND (SC) continues to 2.5  BGS. At 2.5  
becomes SANDY LEAN CLAY (CL): dark gray UXO clearance at _ becomes SANDY LEAN CLAY (CL): dark gray UXO clearance at _

2-4' (10YR, 4/1) slightly moist, plastic, cohesive, very 2' BGS = OK2-4 (10YR, 4/1) slightly moist, plastic, cohesive, very 2  BGS = OK
16"/24" 2-DPT 0.5 - 0.75 fine grained sand. Little rock fragments (2 mm 0 ppm_ 16 /24 2-DPT 0.5 - 0.75 fine grained sand. Little rock fragments (2 mm _ 0 ppm _

- 4 75 mm)- 4.75 mm).
66%_ 66% _ _

_ _ _

44 __ _ _
SANDY LEAN CLAY (CL) ti l hSANDY LEAN CLAY (CL) continues, color changes
t b i h ll (10YR 6/6) ith littl bl k UXO l t_ to brownish yellow (10YR, 6/6) with little black _ UXO clearance at _

ttli 4' BGS OKmottling. 4' BGS = OK
_ 4-6' 20"/24" 3-DPT 1.5 - 1.75 _ 0 ppm __ 4 6 20 /24 3 DPT 1.5  1.75 _ 0 ppm _

83%_ 83% _ _

_ _ _
12/15/05 terminate boring at 6'bgs 12/15/05 terminate boring at 6 bgs

66 __ _ _

Soil Boring continued 1315 2/21/06 by J Myer6 8 ft LEAN CLAY (CL) Dark reddish brown_ _ Soil Boring continued 1315, 2/21/06 by J Myer6-8 ft LEAN CLAY (CL) Dark reddish brown 
(5YR 3/2) i t tiff di l ti it

6 8' 24"/24" 4 DPT
(5YR 3/2), moist, stiff, medium plasticity, 

_ 6-8' 24"/24" 4-DPT _ _
( ), , , p y,
cohesive, medium to coarse sand, angular.

100%
cohesive, medium to coarse sand, angular.

_ 100% _ _

_ _ _

88 __ _ ___ _ _

_ _ _8-9.1 ft LEAN CLAY (CL) Dark reddish brown _ _ _8 9.1 ft LEAN CLAY (CL) Dark reddish brown 
(5YR 3/2) moist stiff medium plasticity(5YR 3/2), moist, stiff, medium plasticity, 
cohesive medium to coarse sand angular_ _ _cohesive, medium to coarse sand, angular.

_ _ _
9 1-12 ft SILTY SAND WITH GRAVEL (SM)9.1-12 ft SILTY SAND WITH GRAVEL (SM), 
Reddish yellow (5YR 6/6) dry loose non plastic_ _ _Reddish yellow (5YR 6/6), dry, loose, non-plastic, 

h i f fi l l
10 8 12' 48"/48" 5 DPT

noncohesive, few fine gravel, angular
10 __ 8-12' 48"/48" 5-DPT _ _

100%_ 100% _ _

_ _ _

_ _ __ _ _

_ _ _
1212 __

Date: 12/15/2005Sampler Signature: Lisa Carter Date: 12/15/2005   Sampler Signature: Lisa Carter

AOC-R Soil Samples SO35 to SO63.xls



PROJECT NUMBER BORING NUMBERPROJECT NUMBER BORING NUMBER

180357 FI FK AR WAR SO60180357.FI.FK.AR WAR SO60 SHEET   2 OF   28035 SO60

SOIL BORING LOGSOIL BORING LOG
PROJECT : NAVFAC Atlantic (West Vieques) LOCATION : AOC - R DATE: 2/21/2006PROJECT :  NAVFAC - Atlantic (West Vieques) LOCATION : AOC - R DATE: 2/21/2006

WEATHER S 80F h id DRILLING CONTRACTOR G k IWEATHER: Sunny, ~80F, humid DRILLING CONTRACTOR : Geoworks, Inc.y
DRILLING METHOD AND EQUIPMENT USED : Simco Earth Probe 200 Direct Push RigDRILLING METHOD AND EQUIPMENT USED : Simco Earth Probe 200 Direct Push Rig
WATER LEVELS : NA START : 12/15/2005 END : 1340, 2/21/2006   LOGGER : Lisa Carter / Jennifer MyersWATER LEVELS : NA START : 12/15/2005 END : 1340, 2/21/2006   LOGGER : Lisa Carter / Jennifer Myers
DEPTH BELOW SURFACE (FT) STANDARD CORE DESCRIPTION COMMENTSDEPTH BELOW SURFACE (FT) STANDARD CORE DESCRIPTION COMMENTS

INTERVAL (FT) PENETRATION( )
RECOVERY (IN) TEST SOIL NAME USCS GROUP SYMBOL COLOR DEPTH OF CASING DRILLING RATERECOVERY (IN) TEST   SOIL NAME, USCS GROUP SYMBOL, COLOR,   DEPTH OF CASING, DRILLING RATE,

#/TYPE RESULTS MOISTURE CONTENT RELATIVE DENSITY DRILLING FLUID LOSS#/TYPE RESULTS   MOISTURE CONTENT, RELATIVE DENSITY,   DRILLING FLUID LOSS,

6"-6"-6"-6"   OR CONSISTENCY, SOIL STRUCTURE,   TESTS, AND INSTRUMENTATION.6 6 6 6   OR CONSISTENCY, SOIL STRUCTURE,   TESTS, AND INSTRUMENTATION.
(N) MINERALOGY OVM (ppm): Breathing Zone Above Hole(N)   MINERALOGY. OVM (ppm): Breathing Zone Above Hole

0 ppm12 15 5 ft SILTY SAND WITH GRAVEL (SM)_ _ 0 ppm _12-15.5 ft SILTY SAND WITH GRAVEL (SM), 
R ddi h ll (5YR 6/6) d l l i

HS FID (TVA 1000)
Reddish yellow (5YR 6/6), dry, loose, non-plastic, 

_ _ HS FID (TVA 1000) _
y ( ) y p

noncohesive, coarse  gravel, angular, g , g

_ _ __ _ _

14 __ 12-15.5 42"/42"' 6-DPT _ ___ 5 5 / 6 _ _

_ _ _

_ _ _

_ _ _
TD 15 5' bgs REFUSAL at 15 5' blsTD 15.5' bgs REFUSAL at 15.5' bls

_ _ _

1616 __ _ _

_ _ _

_ _ __ _ _

_ _ _

_ _ _

1818 __ _ _

_ _ _

_ _ _

_ _ _

_ _ _

2020 __ _ ___ _ _

_ _ __ _ _

_ _ _

_ _ _

_ _ _

2222 __ _ _

_ _ _

_ _ _

_ _ __ _ _

_ _ _
2424 __

Date: 2/21/2006Sampler Signature: Jennifer Myers Date: 2/21/2006   Sampler Signature: Jennifer Myers

AOC-R Soil Samples SO35 to SO63.xls



PROJECT NUMBER BORING NUMBERPROJECT NUMBER BORING NUMBER

180357 FI FK AR WAR SO61180357.FI.FK.AR WAR SO61 SHEET   1 OF   28035 SO6

SOIL BORING LOGSOIL BORING LOG
PROJECT : NAVFAC Atlantic (West Vieques) LOCATION : AOC - R DATE: 12/15/2005PROJECT :  NAVFAC - Atlantic (West Vieques) LOCATION : AOC - R DATE: 12/15/2005

WEATHER S 80F h id DRILLING CONTRACTOR G k IWEATHER: Sunny, ~80F, humid DRILLING CONTRACTOR : Geoworks, Inc.y
DRILLING METHOD AND EQUIPMENT USED : Simco Earth Probe 200 Direct Push RigDRILLING METHOD AND EQUIPMENT USED : Simco Earth Probe 200 Direct Push Rig
WATER LEVELS : NA START : 12/15/2005 END : 1025, 2/21/2006   LOGGER : Lisa Carter / Jennifer MyersWATER LEVELS : NA START : 12/15/2005 END : 1025, 2/21/2006   LOGGER : Lisa Carter / Jennifer Myers
DEPTH BELOW SURFACE (FT) STANDARD CORE DESCRIPTION COMMENTSDEPTH BELOW SURFACE (FT) STANDARD CORE DESCRIPTION COMMENTS

INTERVAL (FT) PENETRATION( )
RECOVERY (IN) TEST SOIL NAME USCS GROUP SYMBOL COLOR DEPTH OF CASING DRILLING RATERECOVERY (IN) TEST   SOIL NAME, USCS GROUP SYMBOL, COLOR,   DEPTH OF CASING, DRILLING RATE,

#/TYPE RESULTS MOISTURE CONTENT RELATIVE DENSITY DRILLING FLUID LOSS#/TYPE RESULTS   MOISTURE CONTENT, RELATIVE DENSITY,   DRILLING FLUID LOSS,

6"-6"-6"-6"   OR CONSISTENCY, SOIL STRUCTURE,   TESTS, AND INSTRUMENTATION.6 6 6 6   OR CONSISTENCY, SOIL STRUCTURE,   TESTS, AND INSTRUMENTATION.
(N) MINERALOGY OVM (ppm): Breathing Zone Above Hole(N)   MINERALOGY. OVM (ppm): Breathing Zone Above Hole

ORGANIC SOIL (OL): roots organic debris ClayORGANIC SOIL (OL): roots, organic debris. Clay
Penetrometor and sand to 6" At 6" becomes UXO clearance at ground_ Penetrometor and sand to 6". At 6" becomes _ UXO clearance at ground _

CLAYEY SAND (SC) Oli b (2 5Y 4/3) Surface = OK CLAYEY SAND (SC): Olive brown (2.5Y, 4/3), Surface  = OK
0 2' 17"/24" 1 DPT 0 75 1 25 i t di t i d d ith 0_ 0-2' 17"/24" 1-DPT 0.75 - 1.25  moist, medium to coarse grained sand, with _ 0 ppm _

k f t (4 75 19 ) di d itrock fragments (4.75 - 19 mm), medium density. 
71%_ 71% _ __ _ _

2 __ _ ___ _ _
CLAYEY SAND (SC) continues to 2.5' BGS. At 2.5' CLAYEY SAND (SC) continues to 2.5  BGS. At 2.5  
becomes SANDY LEAN CLAY (CL): yellowish UXO clearance at _ becomes SANDY LEAN CLAY (CL): yellowish _ UXO clearance at _

2-4' brown (10YR, 5/4) with little black mottling, slightly 2' BGS = OK2-4  brown (10YR, 5/4) with little black mottling, slightly 2  BGS = OK
23"/24" 2-DPT 0.75 moist, very fine grained sand, slightly plastic and 0 ppm_ 23 /24 2-DPT 0.75 moist, very fine grained sand, slightly plastic and _ 0 ppm _

cohesive little rock fragments (2 mm - 4 75 mm)cohesive, little rock fragments (2 mm - 4.75 mm).
96%_ 96% _ _

_ _ _

44 __ _ _
SANDY LEAN CLAY (CL) tiSANDY LEAN CLAY (CL) continues

UXO l t_ _ UXO clearance at _
4' BGS OK4' BGS = OK

_ 4-6' 22"/24" 3-DPT 1.25 _ 0 ppm __ 4 6 22 /24 3 DPT 1.25 _ 0 ppm _
  

92%_ 92% _ _

12/15/05 terminate boring at 6'bgs_ _  12/15/05 terminate boring at 6 bgs _

66 __ _ _

6 8 ft LEAN CLAY (CL) Reddish brown (5YR 5/4) Soil Boring continued 0900 on 2/21/06 by_ _6-8 ft LEAN CLAY (CL), Reddish brown (5YR 5/4), 
moist Stiff medium plasticity cohesive little fine

Soil Boring continued 0900 on 2/21/06 by 
J M

6 8' 24"/24" 4 DPT
moist, Stiff, medium plasticity, cohesive, little fine 

l l
J Myers

_ 6-8' 24"/24" 4-DPT _ _
FID TVA 1000 Head Space

gravel. angular.
FID TVA 1000 Head Space

100%_ 100% _ _
00 ppm

_ _ _

88 __ _ ___ _ _

_ _ _8-10 ft LEAN CLAY (CL), Reddish brown (5YR _ _ _8 10 ft LEAN CLAY (CL), Reddish brown (5YR 
5/4), moist, Stiff, medium plasticity, cohesive, little5/4), moist, Stiff, medium plasticity, cohesive, little 
fine gravel angular_ _ _fine gravel. angular.

_ _ _

_ _ _

10 8 12' 48"/48" 5 DPT10 __ 8-12' 48"/48" 5-DPT _ _
0 ppm10 12 ft SANDY LEAN CLAY (CL) Yello ish red 0 ppm

100%
10-12 ft SANDY LEAN CLAY (CL), Yellowish red 
(5YR 5/6) i t 2 ttl l l ti it_ 100% _ _(5YR 5/6), moist, 2mm mottles, low plasticity, ( ) y
cohesive, some coarse sand, angular.

_ _ _
, , g

_ _ __ _ _

_ _ _
1212 __

Date: 12/15/2005Sampler Signature: Lisa Carter Date: 12/15/2005   Sampler Signature: Lisa Carter

AOC-R Soil Samples SO35 to SO63.xls



PROJECT NUMBER BORING NUMBERPROJECT NUMBER BORING NUMBER

180357 FI FK AR WAR SO61180357.FI.FK.AR WAR SO61 SHEET  2 OF   28035 SO6

SOIL BORING LOGSOIL BORING LOG
PROJECT : NAVFAC Atlantic (West Vieques) LOCATION : AOC - R DATE: 2/21/2006PROJECT :  NAVFAC - Atlantic (West Vieques) LOCATION : AOC - R DATE: 2/21/2006

WEATHER S 80F h id DRILLING CONTRACTOR G k IWEATHER: Sunny, ~80F, humid DRILLING CONTRACTOR : Geoworks, Inc.y
DRILLING METHOD AND EQUIPMENT USED : Simco Earth Probe 200 Direct Push RigDRILLING METHOD AND EQUIPMENT USED : Simco Earth Probe 200 Direct Push Rig
WATER LEVELS : NA START : 12/15/2005 END : 1025, 2/21/2006   LOGGER : Lisa Carter / Jennifer MyersWATER LEVELS : NA START : 12/15/2005 END : 1025, 2/21/2006   LOGGER : Lisa Carter / Jennifer Myers
DEPTH BELOW SURFACE (FT) STANDARD CORE DESCRIPTION COMMENTSDEPTH BELOW SURFACE (FT) STANDARD CORE DESCRIPTION COMMENTS

INTERVAL (FT) PENETRATION( )
RECOVERY (IN) TEST SOIL NAME USCS GROUP SYMBOL COLOR DEPTH OF CASING DRILLING RATERECOVERY (IN) TEST   SOIL NAME, USCS GROUP SYMBOL, COLOR,   DEPTH OF CASING, DRILLING RATE,

#/TYPE RESULTS MOISTURE CONTENT RELATIVE DENSITY DRILLING FLUID LOSS#/TYPE RESULTS   MOISTURE CONTENT, RELATIVE DENSITY,   DRILLING FLUID LOSS,

6"-6"-6"-6"   OR CONSISTENCY, SOIL STRUCTURE,   TESTS, AND INSTRUMENTATION.6 6 6 6   OR CONSISTENCY, SOIL STRUCTURE,   TESTS, AND INSTRUMENTATION.
(N) MINERALOGY OVM (ppm): Breathing Zone Above Hole(N)   MINERALOGY. OVM (ppm): Breathing Zone Above Hole

12 13 2 ft LEAN CLAY (CL) Y ll i h d (5YR_ _ _12-13.2 ft LEAN CLAY (CL), Yellowish red (5YR 
5/6) i iff di l i i h i li l5/6) moist, stiff, medium plasticity, cohesive, little 

_ _ _
) p y

medium sand, subangular. , g

_ _ __ _ _
0 ppm13.2-16 ft SILTY SAND (SM), Reddish yellow (5YR pp

14 __ 12-16' 48"/48" 6-DPT _ _
3 6 t S S (S ), edd s ye o (5

7/6), dry, loose, non-plastic, noncohesive, some silt __ 6 8 / 8 6 _ _7/6), dry, loose, non plastic, noncohesive, some silt 

100%_ 100% _ _

_ _ _

_ _ _

_ _ _

1616 __ _ _

_ _ _
0f S S ( ) ( 0 ppm16-20 ft SILT WITH SAND (ML), Yellowish red(5YR 

_ _ _
( ) (

5/6), dry, loose, non-plastic, noncohesive, some _ _ _5/6), d y, oose, o p ast c, o co es e, so e
sand, fine, subangular, little fine angular gravel. sand, fine, subangular, little fine angular gravel. 

_ _ _

_ _ _

18 16-20' 21 6/48" 7-DPT18 __ 16-20 21.6/48 7-DPT _ _

45%_ 45% _ _

_ _ _

_ _ _

_ _ _

2020 __ _ ___ _ _

_ _ 0 ppm _16-20 ft SILT WITH SAND (ML), Yellowish red _ _ 0 ppm _16 20 ft SILT WITH SAND (ML), Yellowish red 
(5YR 5/6), dry, loose, non-plastic, noncohesive,

20-22' 24"/24" 8-DPT
(5YR 5/6), dry, loose, non-plastic, noncohesive, 
some sand fine subangular little fine to coarse_ 20 22 24 /24 8 DPT _ _some sand, fine, subangular, little fine to coarse 
angular gravel possible granodiorite

100%
angular gravel, possible granodiorite. 

_ 100% _ _

_ _ _

22 TD 22' bgs REFUSAL at 22' bls22 __ TD 22' bgs _ REFUSAL at 22' bls _

_ _ _

_ _ _

_ _ __ _ _

_ _ _
2424 __

Date: 2/21/2006Sampler Signature: Jennifer Myers Date: 2/21/2006   Sampler Signature: Jennifer Myers

AOC-R Soil Samples SO35 to SO63.xls



PROJECT NUMBER BORING NUMBERPROJECT NUMBER BORING NUMBER

180357 FI FK AR WAR SO62180357.FI.FK.AR WAR SO62 SHEET   1 OF   28035 SO6

SOIL BORING LOGSOIL BORING LOG
PROJECT : NAVFAC Atlantic (West Vieques) LOCATION : AOC - R DATE: 12/15/2005PROJECT :  NAVFAC - Atlantic (West Vieques) LOCATION : AOC - R DATE: 12/15/2005

WEATHER S 80F h id DRILLING CONTRACTOR G k IWEATHER: Sunny, ~80F, humid DRILLING CONTRACTOR : Geoworks, Inc.y
DRILLING METHOD AND EQUIPMENT USED : Simco Earth Probe 200 Direct Push RigDRILLING METHOD AND EQUIPMENT USED : Simco Earth Probe 200 Direct Push Rig
WATER LEVELS : NA START : 0750, 12/15/2005 END : 1130, 2/21/2006   LOGGER : Lisa Carter / Jennifer MyersWATER LEVELS : NA START : 0750, 12/15/2005 END : 1130, 2/21/2006   LOGGER : Lisa Carter / Jennifer Myers
DEPTH BELOW SURFACE (FT) STANDARD CORE DESCRIPTION COMMENTSDEPTH BELOW SURFACE (FT) STANDARD CORE DESCRIPTION COMMENTS

INTERVAL (FT) PENETRATION( )
RECOVERY (IN) TEST SOIL NAME USCS GROUP SYMBOL COLOR DEPTH OF CASING DRILLING RATERECOVERY (IN) TEST   SOIL NAME, USCS GROUP SYMBOL, COLOR,   DEPTH OF CASING, DRILLING RATE,

#/TYPE RESULTS MOISTURE CONTENT RELATIVE DENSITY DRILLING FLUID LOSS#/TYPE RESULTS   MOISTURE CONTENT, RELATIVE DENSITY,   DRILLING FLUID LOSS,

6"-6"-6"-6"   OR CONSISTENCY, SOIL STRUCTURE,   TESTS, AND INSTRUMENTATION.6 6 6 6   OR CONSISTENCY, SOIL STRUCTURE,   TESTS, AND INSTRUMENTATION.
(N) MINERALOGY OVM (ppm): Breathing Zone Above Hole(N)   MINERALOGY. OVM (ppm): Breathing Zone Above Hole

ORGANIC SOIL (OL): roots organic debris ClayORGANIC SOIL (OL): roots, organic debris. Clay
Penetrometor and sand to 6" At 6" becomes UXO clearance at ground_ Penetrometor and sand to 6". At 6" becomes _ UXO clearance at ground _

CLAYEY SAND (SC) M i t fi t di i d Surface = OKCLAYEY SAND (SC): Moist, fine to medium grained Surface  = OK
0 2' 22"/24" 1 DPT 0 5 1 0 d Oli b (2 5Y 4/4) ith k 0_ 0-2' 22"/24" 1-DPT 0.5 - 1.0 sand. Olive brown (2.5Y, 4/4), with rock _ 0 ppm _

f t (4 75 19 ) di d it L lfragments (4.75 - 19 mm) medium density. Less clay
92%_ 92% at 1.5' BGS, and sand becomes medium to _ __ , _ _

coarse grained.g
2 __ _ ___ _ _

CLAYEY SAND (SC) continues to 2.5'. At 2.5' CLAYEY SAND (SC) continues to 2.5 . At 2.5  
SANDY CLAY LEAN (CL): slightly moist, UXO clearance at _ SANDY CLAY LEAN (CL): slightly moist, _ UXO clearance at _

2-4' L.C. brown (10YR, 4/3), mottled with black. Nonplastic, 2' BGS = OK2-4 L.C. brown (10YR, 4/3), mottled with black. Nonplastic, 2  BGS = OK
24"/24" 2-DPT 1.0 - 1.25 noncohesive little 2 mm - 4.75 mm. 0 ppm_ 24 /24 2-DPT 1.0 - 1.25 noncohesive little 2 mm - 4.75 mm. _ 0 ppm _

Some rock fragments (19 mm - 30 mm) at 4' BGSSome rock fragments (19 mm - 30 mm) at 4  BGS, 
100% fine grained sand_ 100% fine grained sand. _ _

_ _ _

44 __ _ _
SANDY LEAN CLAY (CL) ti t iSANDY LEAN CLAY (CL) continues turning 

ll i h b (10YR 5/8) t 5' BGS UXO l t_ yellowish brown (10YR, 5/8) at 5' BGS. _ UXO clearance at _
4' BGS OK4' BGS = OK

_ 4-6' 24"/24" 3-DPT 1.5 - 1.75 _ 0 ppm __ 4 6 24 /24 3 DPT 1.5  1.75 _ 0 ppm _

100%_ 100% _ _

12/15/05 terminate boring at 6'bgs_ _  12/15/05 terminate boring at 6 bgs _

66 __ _ _

Soil Boring continued on 2/21/06 by J Myers6 8 ft LEAN CLAY (CL) Yellowish red (5YR_ _ Soil Boring continued on 2/21/06 by J Myers
0 ppm

6-8 ft LEAN CLAY (CL), Yellowish red (5YR 
4/6) i t d di l ti it 0 ppm

6 8' 24"/24" 4 DPT
4/6), moist, dense, medium plasticity, 

_ 6-8' 24"/24" 4-DPT _ _
), , , p y,

cohesive, trace medium sand, angular. 
100%

cohesive, trace medium sand, angular. 
_ 100% _ _

_ _ _

88 __ _ ___ _ _

_ _ 0 ppm _8-9.2 ft LEAN CLAY (CL), Yellowish red (5YR _ _ 0 ppm _8 9.2 ft LEAN CLAY (CL), Yellowish red (5YR 
4/6) moist dense medium plasticity4/6), moist, dense, medium plasticity, 
cohesive trace medium sand angular_ _ _cohesive, trace medium sand, angular. 

_ _ _
0 ppm9 2-12 SILT WITH SAND (ML) Yellowish red (5YR 0 ppm9.2-12 SILT WITH SAND (ML), Yellowish red (5YR 

5/6) dry loose non plastic noncohesive some_ _ _5/6), dry, loose, non-plastic, noncohesive, some 
l l i l littl fi d l

10 8 12' 48"/48" 5 DPT
lean clay in lenses, little fine sand, angular. 

10 __ 8-12' 48"/48" 5-DPT _ _

100%_ 100% _ _

_ _ _

_ _ __ _ _

_ _ _
1212 __

Date: 12/15/2005Sampler Signature: Lisa Carter Date: 12/15/2005   Sampler Signature: Lisa Carter

AOC-R Soil Samples SO35 to SO63.xls



PROJECT NUMBER BORING NUMBERPROJECT NUMBER BORING NUMBER

180357 FI FK AR WAR SO62180357.FI.FK.AR WAR SO62 SHEET   2 OF   28035 SO6

SOIL BORING LOGSOIL BORING LOG
PROJECT : NAVFAC Atlantic (West Vieques) LOCATION : AOC - R DATE: 2/21/2006PROJECT :  NAVFAC - Atlantic (West Vieques) LOCATION : AOC - R DATE: 2/21/2006

WEATHER S 80F h id DRILLING CONTRACTOR G k IWEATHER: Sunny, ~80F, humid DRILLING CONTRACTOR : Geoworks, Inc.y
DRILLING METHOD AND EQUIPMENT USED : Simco Earth Probe 200 Direct Push RigDRILLING METHOD AND EQUIPMENT USED : Simco Earth Probe 200 Direct Push Rig
WATER LEVELS : NA START : 0750, 12/15/2005 END : 1130, 2/21/2006   LOGGER : Lisa Carter / Jennifer MyersWATER LEVELS : NA START : 0750, 12/15/2005 END : 1130, 2/21/2006   LOGGER : Lisa Carter / Jennifer Myers
DEPTH BELOW SURFACE (FT) STANDARD CORE DESCRIPTION COMMENTSDEPTH BELOW SURFACE (FT) STANDARD CORE DESCRIPTION COMMENTS

INTERVAL (FT) PENETRATION( )
RECOVERY (IN) TEST SOIL NAME USCS GROUP SYMBOL COLOR DEPTH OF CASING DRILLING RATERECOVERY (IN) TEST   SOIL NAME, USCS GROUP SYMBOL, COLOR,   DEPTH OF CASING, DRILLING RATE,

#/TYPE RESULTS MOISTURE CONTENT RELATIVE DENSITY DRILLING FLUID LOSS#/TYPE RESULTS   MOISTURE CONTENT, RELATIVE DENSITY,   DRILLING FLUID LOSS,

6"-6"-6"-6"   OR CONSISTENCY, SOIL STRUCTURE,   TESTS, AND INSTRUMENTATION.6 6 6 6   OR CONSISTENCY, SOIL STRUCTURE,   TESTS, AND INSTRUMENTATION.
(N) MINERALOGY OVM (ppm): Breathing Zone Above Hole(N)   MINERALOGY. OVM (ppm): Breathing Zone Above Hole

0 ppm12 16 ft SANDY SILT (ML) Y ll i h d (5YR_ _ 0 ppm _12-16 ft SANDY SILT (ML), Yellowish red (5YR 
5/6) d l l i h i5/6), dry, loose, non-plastic, noncohesive, some 

_ _ _
) y p

fine to medium sand.

_ _ __ _ _

14 __ 12-16' 6-DPT _ ___ 6 6 _ _

_ _ _

_ _ _

_ _ _

_ _ _

1616 __ _ _

16 18 ft SANDY SILT (ML) Y ll i h d (5YR_ _ _16-18 ft SANDY SILT (ML), Yellowish red (5YR 
5/6), dry, loose, non-plastic, noncohesive, some 

_ 16-18' 7-DPT _ _
), y, , p , ,

fine to medium sand._ 16 18 7 DPT _ _fine to medium sand.

_ _ _

_ _ _

18 TD 18' bgs REFUSAL at 18' bgs18 __ TD 18  bgs _ REFUSAL at 18  bgs _

_ _ _

_ _ _

_ _ _

_ _ _

2020 __ _ ___ _ _

_ _ __ _ _

_ _ _

_ _ _

_ _ _

2222 __ _ _

_ _ _

_ _ _

_ _ __ _ _

_ _ _
2424 __

Date: 2/21/2006Sampler Signature: Jennifer Myers Date: 2/21/2006   Sampler Signature: Jennifer Myers

AOC-R Soil Samples SO35 to SO63.xls



PROJECT NUMBER BORING NUMBERPROJECT NUMBER BORING NUMBER

180357 FI FK AR WAR SO63180357.FI.FK.AR WAR SO63 SHEET   1 OF   18035 SO63

SOIL BORING LOGSOIL BORING LOG
PROJECT : NAVFAC Atlantic (West Vieques) LOCATION : AOC - R DATE: 2/21/2006PROJECT :  NAVFAC - Atlantic (West Vieques) LOCATION : AOC - R DATE: 2/21/2006 

WEATHER S 80F h id DRILLING CONTRACTOR G k IWEATHER: Sunny, ~80F, humid DRILLING CONTRACTOR : Geoworks, Inc.y
DRILLING METHOD AND EQUIPMENT USED : Simco Earth Probe 200 Direct Push RigDRILLING METHOD AND EQUIPMENT USED : Simco Earth Probe 200 Direct Push Rig
WATER LEVELS : NA START : 12/15/2005 END : 1430,2/21/2006   LOGGER : Lisa Carter / Jennifer MyersWATER LEVELS : NA START : 12/15/2005 END : 1430,2/21/2006   LOGGER : Lisa Carter / Jennifer Myers
DEPTH BELOW SURFACE (FT) STANDARD CORE DESCRIPTION COMMENTSDEPTH BELOW SURFACE (FT) STANDARD CORE DESCRIPTION COMMENTS

INTERVAL (FT) PENETRATION( )
RECOVERY (IN) TEST SOIL NAME USCS GROUP SYMBOL COLOR DEPTH OF CASING DRILLING RATERECOVERY (IN) TEST   SOIL NAME, USCS GROUP SYMBOL, COLOR,   DEPTH OF CASING, DRILLING RATE,

#/TYPE RESULTS MOISTURE CONTENT RELATIVE DENSITY DRILLING FLUID LOSS#/TYPE RESULTS   MOISTURE CONTENT, RELATIVE DENSITY,   DRILLING FLUID LOSS,

6"-6"-6"-6"   OR CONSISTENCY, SOIL STRUCTURE,   TESTS, AND INSTRUMENTATION.6 6 6 6   OR CONSISTENCY, SOIL STRUCTURE,   TESTS, AND INSTRUMENTATION.
(N) MINERALOGY OVM (ppm): Breathing Zone Above Hole(N)   MINERALOGY. OVM (ppm): Breathing Zone Above Hole

ORGANIC SOIL (OL): roots organic debris ClayORGANIC SOIL (OL): roots, organic debris. Clay
Penetrometor and sand to 6" At 6" becomes UXO clearance at ground_ Penetrometor and sand to 6". At 6" becomes _ UXO clearance at ground _

CLAYEY SAND (SP) Oli b (2 5Y 4/3) Surface = OKCLAYEY SAND (SP): Olive brown (2.5Y, 4/3), Surface  = OK
0 2' 24"/24" 1 DPT 0 75 1 25 i t di t i d d ith 0_ 0-2' 24"/24" 1-DPT 0.75 - 1.25 moist, medium to coarse grained sand with _ 0 ppm _

k f t (4 75 19 ) di d itrock fragments (4.75 - 19 mm) medium density. 
100%_ 100% At 1.5' BGS SANDY LEAN CLAY (CL): Dark _ __ ( ) _ _

grayish brown (10YR, 4/2) moist, stiff, with little rockg y ( , ) , ,
2 __ fragments (2 mm - 19 mm), nonplastic, noncohesive. ___ ag e ts ( 9 ), o p ast c, o co es e _

CLAYEY SAND (SP) continues at 2 ft to 3' BGS.CLAYEY SAND (SP) continues at 2 ft to 3  BGS.
 At 3' BGS SANDY LEAN CLAY (CL) UXO clearance at _  At 3  BGS SANDY LEAN CLAY (CL) _ UXO clearance at _

2-4' strong brown (7.5YR, 5/8), slightly moist, nonplastic, 2' BGS = OK2-4 strong brown (7.5YR, 5/8), slightly moist, nonplastic, 2  BGS = OK
24"/24" 2-DPT 1.5 - 2.25 noncohesive, very fine grained sand, very stiff. 0 ppm_ 24 /24 2-DPT 1.5 - 2.25 noncohesive, very fine grained sand, very stiff. _ 0 ppm _

100%_ 100% _ _

_ _ _

44 __ _ _
SANDY LEAN CLAY ti t 5 5' BGSSANDY LEAN CLAY continues to 5.5' BGS. 
At 5 5' BGS CLAYEY SAND (SC) t b UXO l t_ At 5.5' BGS CLAYEY SAND (SC): strong brown _ UXO clearance at _
(7 5YR 5/8) li htl i t ttl d d i ki h 4' BGS OK(7.5YR, 5/8), slightly moist, mottled, end pinkish 4' BGS = OK

_ 4-6' 24"/24" 3-DPT 2.5 - 3.5 gray (7.5YR, 7/2), fine to medium grained sand _ 0 ppm __ 4 6 24 /24 3 DPT 2.5  3.5 gray (7.5YR, 7/2), fine to medium grained sand _ 0 ppm _
with little rock fragments (2 mm - 4.75 mm)with little rock fragments (2 mm  4.75 mm)

100%_ 100% _ _

12/15/05 terminate boring at 6'bgs_ _  12/15/05 terminate boring at 6 bgs _

66 __ _ _

6 8 ft CLAYEY SAND (SC): strong brown (7 5YR Soil Boring continued 1400 on 2/21/06 by_ _6-8 ft CLAYEY SAND (SC): strong brown (7.5YR, 
5/8) slightly moist mottled fine to medium grained

Soil Boring continued 1400 on 2/21/06 by 
J M

6 8' 24"/24" 4 DPT
5/8), slightly moist, mottled, fine to medium grained 

d ith littl k f t (2 4 75 )
J Myers

_ 6-8' 24"/24" 4-DPT _ _sand with little rock fragments (2 mm - 4.75 mm)

100%_ 100% _ _

_ _ _

88 __ _ ___ _ _

_ _ _8-11 ft CLAYEY SAND (SC): strong brown (7.5YR, _ _ _8 11 ft CLAYEY SAND (SC): strong brown (7.5YR, 
5/8), slightly moist, mottled, fine to medium grained5/8), slightly moist, mottled, fine to medium grained 
sand with little rock fragments (2 mm - 4 75 mm)_ _ _sand with little rock fragments (2 mm - 4.75 mm)

8-11' 5-DPT_ 8-11 5-DPT _ _

_ _ _

1010 __ _ _

_ _ _

_ _ _
TD 11' b REFUSAL t 11' bTD 11' bgs REFUSAL at 11' bgsg g

_ _ __ _ _

_ _ _
1212 __

Date: 12/15/2005Sampler Signature: Lisa Carter Date: 12/15/2005   Sampler Signature: Lisa Carter
Date: 2/21/2006   Sampler Signature: Jennifer Myers Date: 2/21/2006   Sampler Signature: Jennifer Myers

AOC-R Soil Samples SO35 to SO63.xls



PROJECT NUMBER BORING NUMBER

SHEET   1 OF  2

PROJECT :  AOC-R Supplemental RI, Former NASD

WEATHER:  86°F Partly Cloudy DRILLING CONTRACTORJFA

WATER LEVELS START :   LOGGER :  R. Fields/ K. Butler  
DEPTH BELOW SURFACE (FT) STANDARD CORE DESCRIPTION COMMENTS

INTERVAL (FT) PENETRATION

RECOVERY (IN) TEST   DEPTH OF CASING, DRILLING RATE,
#/TYPE RESULTS   DRILLING FLUID LOSS,

6"-6"-6"-6"   TESTS, AND INSTRUMENTATION.
(N) OVM (ppm): Breathing Zone Above Hole

_ 0-1 12" --- _ 0-1' bgs = 0.0 ppm _

_ _ 1345  Collect Sample _
1 - 4oz

_ _ 1 - 2oz _
1 - 2oz pH, TOC

_ _ 1 - bag  Grain size _

4 __ __ __

_ _ _

_ _ _

 _ _ _

_ _ _

  OR CONSISTENCY, SOIL STRUCTURE,

VWAR-SO64

LOCATION :  AOC-R

SOIL BORING LOG

N/A

180357.FI.ZZ

  SOIL NAME, USCS GROUP SYMBOL, COLOR,
  MOISTURE CONTENT, RELATIVE DENSITY,

  MINERALOGY.

DATE:  6/1/09 

1345  6/1/09 END :  1415   6/1/09 

---
0-0.3' bgs  ORGANIC SOIL WITH SAND (OL-OH)  
Dark brown (7.5YR3/2), moist, loose, non plastic, 
non cohesive, very fine to fine sand with some silt, 
medium coarse, sub rounded gravel, organic 
debris, roots

0.3-1' bgs  SANDY SILT (ML)  Dark brown 
(7.5YR3/2), medium stiffness, non plastic, non 
cohesive, silt with very fine to fine sand, organic 
material (debris), roots

DRILLING METHOD AND EQUIPMENT USED :  DPT (Geo Probe 6610DT w/ 2" Macro Core System) 

8 __ __ __

_ _ _

_ _ _

_ _ _

_ _ _

12 __ __ __

_ _ _

_ _ _

_ _ _

_ _ _

16 __ __ __

_ _ _

_ _ _

_ _ _

_ _ _

20 __ __ __

_ _ _

_ _ _

 _ _ _

_ _ _

24 __

   Sampler Signature: Date:R. Fields 6/1/2009



PROJECT NUMBER BORING NUMBER

PROJECT : AOC-R Supplemental RI, Former NASD

Explanation of exceptions to SAP, PI's and SOP(s) including why, under what conditions, who authorized exception, anything considered in the 
decision :

LOCATION :  AOC-R DATE:  6/1/09 

180357.FI.ZZ VWAR-SO64

NOTES

Were all requirements of the SAP, PIs and above mentioned SOP(s) met?  Yes.

SOP(s) used (refer to SOP Log)?  A-2, A-8, E-1, E-2

SOIL BORING LOG

SHEET  2  OF  2 

   Sampler Signature:  R. Fields Date: 6/1/2009



PROJECT NUMBER BORING NUMBER

SHEET   1 OF  2

PROJECT :  AOC-R Supplemental RI, Former NASD

WEATHER:  86°F Partly Cloudy  DRILLING CONTRACTOR JFA

WATER LEVELS : START :   LOGGER :  R. Fields  
DEPTH BELOW SURFACE (FT) STANDARD CORE DESCRIPTION COMMENTS

INTERVAL (FT) PENETRATION
RECOVERY (IN) TEST   DEPTH OF CASING, DRILLING RATE,

#/TYPE RESULTS   DRILLING FLUID LOSS,

6"-6"-6"-6"   TESTS, AND INSTRUMENTATION.
(N) OVM (ppm): Breathing Zone Above Hole

_ 0-1 12" --- _ 0-1' bgs = 0.0 ppm _

_ _ 1430  Collect SS-65 _

_ _ _

_ _ _

4 __ __ __

_ _ _

_ _ _

 _ _ _

_ _ _

DRILLING METHOD AND EQUIPMENT USED :  DPT/ Geo Probe 6610DT w/ 2" Macro Core System 
N/A

180357.FI.ZZ VWAR-SO65

SOIL BORING LOG

LOCATION :  AOC-R DATE:  6/1/09 

1420  6/1/09 END :  1430   6/1/09 

---
0-0.4' bgs  SILTY SAND (SM)  Brown (7.5YR4/2), 
dry, loose, non plastic, non cohesive, fine to coarse 
grained sand with some silt, organic debris, roots, 
fine sub angular to subrounded gravel, pebble size

0.4-1'  SILTY SAND (SM)  Greenish gray (Grey1 
6/1), dry, loose, non plastic, non cohesive, fine to 
medium grained sand with some silt, fine to coarse 
angular to sub angular gravel

  SOIL NAME, USCS GROUP SYMBOL, COLOR,
  MOISTURE CONTENT, RELATIVE DENSITY,

  OR CONSISTENCY, SOIL STRUCTURE,
  MINERALOGY.

8 __ __ __

_ _ _

_ _ _

_ _ _

_ _ _

12 __ __ __

_ _ _

_ _ _

_ _ _

_ _ _

16 __ __ __

_ _ _

_ _ _

_ _ _

_ _ _

20 __ __ __

_ _ _

_ _ _

 _ _ _

_ _ _

24 __

   Sampler Signature: Date:R. Fields 6/1/2009



PROJECT NUMBER BORING NUMBER

PROJECT : AOC-R Supplemental RI, Former NASD

180357.FI.ZZ VWAR-SO65 SHEET  2  OF  2  

SOIL BORING LOG

Were all requirements of the SAP, PIs and above mentioned SOP(s) met?  Yes.

Explanation of exceptions to SAP, PI's and SOP(s) including why, under what conditions, who authorized exception, anything considered in the 
decision :

LOCATION :  AOC-R DATE:  6/1/09 

NOTES

SOP(s) used (refer to SOP Log)?  A-2, A-8, E-1, E-2

   Sampler Signature:  R. Fields Date: 6/1/2009



PROJECT NUMBER BORING NUMBER

SHEET   1 OF  2

PROJECT :  AOC-R Supplemental RI, Former NASD

WEATHER:  86°F Partly Cloudy DRILLING CONTRACTOR JFA

WATER LEVELS : START :   LOGGER :  R. Fields  
DEPTH BELOW SURFACE (FT) STANDARD CORE DESCRIPTION COMMENTS

INTERVAL (FT) PENETRATION
RECOVERY (IN) TEST   DEPTH OF CASING, DRILLING RATE,

#/TYPE RESULTS   DRILLING FLUID LOSS,

6"-6"-6"-6"   TESTS, AND INSTRUMENTATION.
(N) OVM (ppm): Breathing Zone Above Hole

_ 0-1 12" --- _ 0-1' bgs = 0.0 ppm _

_ _ 1450  Collect Sample @ SS-66 _

_ _ _

_ _ _

4 __ __ __

_ _ _

_ _ _

 _ _ _

_ _ _

END :  1450  6/1/09 

  SOIL NAME, USCS GROUP SYMBOL, COLOR,
  MOISTURE CONTENT, RELATIVE DENSITY,

  OR CONSISTENCY, SOIL STRUCTURE,
  MINERALOGY.

---
0-1' bgs  SILTY SAND (SM)  Grayish brown 
(10YR5/2), dry, loose, non plastic, non cohesive, fine 
to medium grained sand, with some silt, with few fine 
to coarse, angular to sub angular gravel

180357.FI.ZZ VWAR-SO66

SOIL BORING LOG

LOCATION :  AOC-R DATE:  6/1/09 

DRILLING METHOD AND EQUIPMENT USED :  DPT/ Geo Probe 6610DT w/ 2" Macro Core System 
N/A 1140  6/1/09 

8 __ __ __

_ _ _

_ _ _

_ _ _

_ _ _

12 __ __ __

_ _ _

_ _ _

_ _ _

_ _ _

16 __ __ __

_ _ _

_ _ _

_ _ _

_ _ _

20 __ __ __

_ _ _

_ _ _

 _ _ _

_ _ _

24 __

   Sampler Signature: Date:R. Fields 6/1/2009



PROJECT NUMBER BORING NUMBER

PROJECT : AOC-R Supplemental RI, Former NASD

180357.FI.ZZ VWAR-SO66 SHEET  2  OF  2  

SOIL BORING LOG

Were all requirements of the SAP, PIs and above mentioned SOP(s) met?  Yes.

Explanation of exceptions to SAP, PI's and SOP(s) including why, under what conditions, who authorized exception, anything considered in the 
decision :

LOCATION :  AOC-R DATE:  6/1/09 

NOTES

SOP(s) used (refer to SOP Log)?  A-2, A-8, E-1, E-2

   Sampler Signature:  R. Fields Date: 6/1/2009



PROJECT NUMBER BORING NUMBER

SHEET   1 OF  2

PROJECT :  AOC-R Supplemental RI, Former NASD

WEATHER:  86°F Partly Cloudy DRILLING CONTRACTOR CH2M Hill/ JFA

WATER LEVELS : START :   LOGGER :  R. Fields  
DEPTH BELOW SURFACE (FT) STANDARD CORE DESCRIPTION COMMENTS

INTERVAL (FT) PENETRATION
RECOVERY (IN) TEST   DEPTH OF CASING, DRILLING RATE,

#/TYPE RESULTS   DRILLING FLUID LOSS,

6"-6"-6"-6"   TESTS, AND INSTRUMENTATION.
(N) OVM (ppm): Breathing Zone Above Hole

_ 0-1 12" --- _ 0-1' bgs = 0.0 ppm _

_ _ _

_ _ _

_ _ _

4 __ __ __

_ _ _

_ _ _

 _ _ _

_ _ _

180357.FI.ZZ VWAR-SO67

SOIL BORING LOG

LOCATION :  AOC-R DATE:  6/1/09 

DRILLING METHOD AND EQUIPMENT USED :  DPT/ Geo Probe 6610DT w/ 2" Macro Core System 
N/A 1455  6/1/09 END :  1500   6/1/09 

  SOIL NAME, USCS GROUP SYMBOL, COLOR,
  MOISTURE CONTENT, RELATIVE DENSITY,

  OR CONSISTENCY, SOIL STRUCTURE,
  MINERALOGY.

---
0-1' bgs  SILTY SAND (SM)  Brown (7.5YR5/4), dry, 
loose, non plastic, non cohesive, fine to coarse 
sand, with fine to coarse sub angular gravel (few) 1455  Collect sample @ SS-67

8 __ __ __

_ _ _

_ _ _

_ _ _

_ _ _

12 __ __ __

_ _ _

_ _ _

_ _ _

_ _ _

16 __ __ __

_ _ _

_ _ _

_ _ _

_ _ _

20 __ __ __

_ _ _

_ _ _

 _ _ _

_ _ _

24 __

   Sampler Signature: Date:R. Fields 6/1/2009



PROJECT NUMBER BORING NUMBER

PROJECT : AOC-R Supplemental RI, Former NASD

180357.FI.ZZ VWAR-SO67 SHEET  2  OF  2  

SOIL BORING LOG

Were all requirements of the SAP, PIs and above mentioned SOP(s) met?  Yes.

Explanation of exceptions to SAP, PI's and SOP(s) including why, under what conditions, who authorized exception, anything considered in the 
decision :

LOCATION :  AOC-R DATE:  6/1/09 

NOTES

SOP(s) used (refer to SOP Log)?  A-2, A-8, E-1, E-2

   Sampler Signature:  R. Fields Date: 6/1/2009



PROJECT NUMBER BORING NUMBER

SHEET   1 OF  2

PROJECT :  AOC-R Supplemental RI, Former NASD

WEATHER:  86°F Partly Cloudy  DRILLING CONTRACTOR CH2M Hill/ JFA

WATER LEVELS : START :   LOGGER :  R. Fields  
DEPTH BELOW SURFACE (FT) STANDARD CORE DESCRIPTION COMMENTS

INTERVAL (FT) PENETRATION
RECOVERY (IN) TEST   DEPTH OF CASING, DRILLING RATE,

#/TYPE RESULTS   DRILLING FLUID LOSS,

6"-6"-6"-6"   TESTS, AND INSTRUMENTATION.
(N) OVM (ppm): Breathing Zone Above Hole

_ 0-1 12" --- _ 0-1' bgs = 0.0 ppm _

_ _ _

_ _ _

_ _ _

4 __ __ __

_ _ _

_ _ _

 _ _ _

_ _ _

180357.FI.ZZ VWAR-SO68

SOIL BORING LOG

LOCATION :  AOC-R DATE:  6/1/09 

DRILLING METHOD AND EQUIPMENT USED :  DPT/ Geo Probe 6610DT w/ 2" Macro Core System  
N/A 1500  6/1/09 END :  1505   6/1/09

  SOIL NAME, USCS GROUP SYMBOL, COLOR,
  MOISTURE CONTENT, RELATIVE DENSITY,

  OR CONSISTENCY, SOIL STRUCTURE,
  MINERALOGY.

---
0-1' bgs  SILTY SAND (SM)  Grayish brown 
(10YR5/2), dry, loose, non plastic, non cohesive, fine 
to medium grained sand, with few sub angular to sub 
rounded fine to coarse gravel

1500  Collect sample @ SS-68

8 __ __ __

_ _ _

_ _ _

_ _ _

_ _ _

12 __ __ __

_ _ _

_ _ _

_ _ _

_ _ _

16 __ __ __

_ _ _

_ _ _

_ _ _

_ _ _

20 __ __ __

_ _ _

_ _ _

 _ _ _

_ _ _

24 __

   Sampler Signature: Date:R. Fields 6/1/2009



PROJECT NUMBER BORING NUMBER

PROJECT : AOC-R Supplemental RI, Former NASD

180357.FI.ZZ VWAR-SO68 SHEET  2  OF  2  

SOIL BORING LOG

Were all requirements of the SAP, PIs and above mentioned SOP(s) met?  Yes.

Explanation of exceptions to SAP, PI's and SOP(s) including why, under what conditions, who authorized exception, anything considered in the 
decision :

LOCATION :  AOC-R DATE:  6/1/09 

NOTES

SOP(s) used (refer to SOP Log)?  A-2, A-8, E-1, E-2

   Sampler Signature:  R. Fields Date: 6/1/2009



PROJECT NUMBER BORING NUMBER

SHEET   1 OF  2

PROJECT :  AOC-R Supplemental RI, Former NASD

WEATHER:  80°F Partly Cloudy DRILLING CONTRACTOR CH2M Hill/ JFA

WATER LEVELS : START :   LOGGER :  R. Fields  
DEPTH BELOW SURFACE (FT) STANDARD CORE DESCRIPTION COMMENTS

INTERVAL (FT) PENETRATION
RECOVERY (IN) TEST   DEPTH OF CASING, DRILLING RATE,

#/TYPE RESULTS   DRILLING FLUID LOSS,

6"-6"-6"-6"   TESTS, AND INSTRUMENTATION.
(N) OVM (ppm): Breathing Zone Above Hole

_ 0-1 12" --- _ 0-1' bgs = 0.0 ppm _

_ _ _

_ _ _

_ _ _

4 __ __ __

_ _ _

_ _ _

 _ _ _

_ _ _

180357.FI.ZZ VWAR-SO69

SOIL BORING LOG

LOCATION :  AOC-R DATE:  6/1/09 

DRILLING METHOD AND EQUIPMENT USED :  DPT/ Geo Probe 6610DT w/ 2" Macro Core System   
N/A 1505   6/1/09 END :  1510   6/1/09 

  SOIL NAME, USCS GROUP SYMBOL, COLOR,
  MOISTURE CONTENT, RELATIVE DENSITY,

  OR CONSISTENCY, SOIL STRUCTURE,
  MINERALOGY.

---
0-0.3' bgs  ORGANIC SOIL WITH SAND (OH-OL)  
Dark brown (7.5YR3/2), moist, loose, non plastic, 
non cohesive, some very fine to fine sand, silt, 
organic material (roots, debris, leaves)

0.3-1' bgs  SILTY SAND (SM)  Greenish gray (Grey1 
5/1), dry, non plastic, non cohesive, fine to medium 
grained sand, with few fine to coarse, angular to sub 
angular gravel

1505  Collect sample @ SS-69

8 __ __ __

_ _ _

_ _ _

_ _ _

_ _ _

12 __ __ __

_ _ _

_ _ _

_ _ _

_ _ _

16 __ __ __

_ _ _

_ _ _

_ _ _

_ _ _

20 __ __ __

_ _ _

_ _ _

 _ _ _

_ _ _

24 __

   Sampler Signature: Date:R. Fields 6/1/2009



PROJECT NUMBER BORING NUMBER

PROJECT : AOC-R Supplemental RI, Former NASD

180357.FI.ZZ VWAR-SO69 SHEET  2  OF  2  

SOIL BORING LOG

Were all requirements of the SAP, PIs and above mentioned SOP(s) met?  Yes.

Explanation of exceptions to SAP, PI's and SOP(s) including why, under what conditions, who authorized exception, anything considered in the 
decision :

LOCATION :  AOC-R DATE:  6/1/09 

NOTES

SOP(s) used (refer to SOP Log)?  A-2, A-8, E-1, E-2

   Sampler Signature:  R. Fields Date: 6/1/2009



PROJECT NUMBER BORING NUMBER

SHEET   1 OF  2

PROJECT :  AOC-R Supplemental RI, Former NASD

WEATHER:  86°F Partly Cloudy DRILLING CONTRACTOR CH2M Hill/ JFA

WATER LEVELS : START :   LOGGER :  R. Fields  
DEPTH BELOW SURFACE (FT) STANDARD CORE DESCRIPTION COMMENTS

INTERVAL (FT) PENETRATION
RECOVERY (IN) TEST   DEPTH OF CASING, DRILLING RATE,

#/TYPE RESULTS   DRILLING FLUID LOSS,

6"-6"-6"-6"   TESTS, AND INSTRUMENTATION.
(N) OVM (ppm): Breathing Zone Above Hole

_ 0-1 12" --- _ 0-1' bgs = 0.0 ppm _

_ _ _

_ _ _

_ _ _

4 __ __ __

_ _ _

_ _ _

 _ _ _

_ _ _

180357.FI.ZZ VWAR-SO70

SOIL BORING LOG

LOCATION :  AOC-R DATE:  6/1/09 

DRILLING METHOD AND EQUIPMENT USED :  DPT/ Geo Probe 6610DT w/ 2" Macro Core System 
N/A 1510  6/1/09 END :  1515   6/1/09 

  SOIL NAME, USCS GROUP SYMBOL, COLOR,
  MOISTURE CONTENT, RELATIVE DENSITY,

  OR CONSISTENCY, SOIL STRUCTURE,
  MINERALOGY.

1510  Collect sample @ SS-70
---

0-0.5' bgs  ORGANIC SOIL WITH SAND (OH-OL)  
Dark brown (7.5YR3/2), dry, loose, non plastic, non 
cohesive, organic soil with very fine to fine sand, silt, 
organic material - roots. 

0.5-1' bgs  SILTY SAND (SM)  Greenish gray (Grey 
1 6/1), dry, non plastic, non cohesive, fine to medium 
grained sand with few fine to coarse gravel 

8 __ __ __

_ _ _

_ _ _

_ _ _

_ _ _

12 __ __ __

_ _ _

_ _ _

_ _ _

_ _ _

16 __ __ __

_ _ _

_ _ _

_ _ _

_ _ _

20 __ __ __

_ _ _

_ _ _

 _ _ _

_ _ _

24 __

   Sampler Signature: Date:R. Fields 6/1/2009



PROJECT NUMBER BORING NUMBER

PROJECT : AOC-R Supplemental RI, Former NASD

180357.FI.ZZ VWAR-SO70 SHEET  2  OF  2  

SOIL BORING LOG

Were all requirements of the SAP, PIs and above mentioned SOP(s) met?  Yes.

Explanation of exceptions to SAP, PI's and SOP(s) including why, under what conditions, who authorized exception, anything considered in the 
decision :

LOCATION :  AOC-R DATE:  6/1/09 

NOTES

SOP(s) used (refer to SOP Log)?  A-2, A-8, E-1, E-2

   Sampler Signature:  R. Fields Date: 6/1/2009



PROJECT NUMBER BORING NUMBER

SHEET  1   OF  2

PROJECT :  AOC-R Supplemental RI, Former NASD  

WEATHER:  86°F  Partly Cloudy DRILLING CONTRACTORCH2M Hill/ JFA

WATER LEVELS START :   LOGGER :  R. Fields  
DEPTH BELOW SURFACE (FT) STANDARD CORE DESCRIPTION COMMENTS

INTERVAL (FT) PENETRATION

RECOVERY (IN) TEST   DEPTH OF CASING, DRILLING RATE,
#/TYPE RESULTS   DRILLING FLUID LOSS,

6"-6"-6"-6"   TESTS, AND INSTRUMENTATION.
(N) OVM (ppm): Breathing Zone Above Hole

_ 0-1 12" --- _ 0-1' bgs = 0.0 ppm _

_ _ _

_ _ _

_ _ _

4 __ __ __

_ _ _

_ _ _

 _ _ _

_ _ _

SOIL BORING LOG

DATE:  6/1/09 

1515  6/1/09 END :  1525  6/1/09 

0.2-1' bgs  SILTY SAND (SM)  Greenish (Grey 1 
6/1)

1520  Collect sample @ SS-71
---

0-0.2' bgs  ORGANIC MATERIAL WITH SAND (OH-
OL)  Dark brown (7.5YR3/2), dry, loose, non plastic, 
non cohesive, organic soil with very fine to fine 
sand, silt

180357.FI.ZZ

  SOIL NAME, USCS GROUP SYMBOL, COLOR,
  MOISTURE CONTENT, RELATIVE DENSITY,

  OR CONSISTENCY, SOIL STRUCTURE,

VWAR-SO71

LOCATION :  AOC-R 

DRILLING METHOD AND EQUIPMENT USED :  DPT/ Geo Probe 6610DT w/ 2" Macro Core System 
N/A

  MINERALOGY.

8 __ __ __

_ _ _

_ _ _

_ _ _

_ _ _

12 __ __ __

_ _ _

_ _ _

_ _ _

_ _ _

16 __ __ __

_ _ _

_ _ _

_ _ _

_ _ _

20 __ __ __

_ _ _

_ _ _

 _ _ _

_ _ _

24 __

   Sampler Signature: Date:R. Fields 6/1/2009



PROJECT NUMBER BORING NUMBER

PROJECT : AOC-R Supplemental RI, Former NASD  

Explanation of exceptions to SAP, PI's and SOP(s) including why, under what conditions, who authorized exception, anything considered in the 
decision :

LOCATION :  AOC-R DATE:  6/1/09 

180357.FI.ZZ VWAR-SO71

NOTES

Were all requirements of the SAP, PIs and above mentioned SOP(s) met?  Yes.

SOP(s) used (refer to SOP Log)?  A-2, A-8, E-1, E-2

SOIL BORING LOG

SHEET  2  OF  2  

   Sampler Signature:  R. Fields Date: 6/1/2009



PROJECT NUMBER BORING NUMBER

SHEET  1   OF  2

PROJECT :  AOC-R Supplemental RI, Former NASD  

WEATHER:  86°F  Partly Cloudy DRILLING CONTRACTOR CH2M Hill/ JFA

WATER LEVELS : START :   LOGGER :  R. Fields  
DEPTH BELOW SURFACE (FT) STANDARD CORE DESCRIPTION COMMENTS

INTERVAL (FT) PENETRATION
RECOVERY (IN) TEST   DEPTH OF CASING, DRILLING RATE,

#/TYPE RESULTS   DRILLING FLUID LOSS,

6"-6"-6"-6"   TESTS, AND INSTRUMENTATION.
(N) OVM (ppm): Breathing Zone Above Hole

_ 0-1 12" --- _ 0-1' bgs = 0.0 ppm _

_ _ _

_ _ _

_ _ _

4 __ __ __

_ _ _

_ _ _

 _ _ _

_ _ _

0.3-1' bgs  SILTY SAND (SM)  Greenish gray (Grey1 
6/1), dry, loose, non plastic, non cohesive, fine to 
medium grained sand/ with some silt, fine to coarse 
(pebble) size angular to sub angular gravel 

1440  Collect sample @ SS-72
---

0-0.3'  SILTY SAND (SM)  Brown (2.5YR4/2), dry, 
loose, non plastic, non cohesive, fine to coarse 
grained sand with some silt, organic debris (roots, 
leaves), fine to coarse sub angular gravel

DRILLING METHOD AND EQUIPMENT USED :  DPT/ Geo Probe 6610DT w/ 2" Macro Core System 
N/A 1435  6/1/09 END :  1440  6/1/09

180357.FI.ZZ VWAR-SO72

SOIL BORING LOG

LOCATION :  AOC-R DATE:  6/1/09 

  SOIL NAME, USCS GROUP SYMBOL, COLOR,
  MOISTURE CONTENT, RELATIVE DENSITY,

  OR CONSISTENCY, SOIL STRUCTURE,
  MINERALOGY.

8 __ __ __

_ _ _

_ _ _

_ _ _

_ _ _

12 __ __ __

_ _ _

_ _ _

_ _ _

_ _ _

16 __ __ __

_ _ _

_ _ _

_ _ _

_ _ _

20 __ __ __

_ _ _

_ _ _

 _ _ _

_ _ _

24 __

   Sampler Signature: Date:R. Fields 6/1/2009



PROJECT NUMBER BORING NUMBER

PROJECT : AOC-R Supplemental RI, Former NASD  

180357.FI.ZZ VWAR-SO72 SHEET  2  OF  2  

SOIL BORING LOG

Were all requirements of the SAP, PIs and above mentioned SOP(s) met?  Yes.

Explanation of exceptions to SAP, PI's and SOP(s) including why, under what conditions, who authorized exception, anything considered in the 
decision :

LOCATION :  AOC-R DATE:  6/1/09 

NOTES

SOP(s) used (refer to SOP Log)?  A-2, A-8, E-1, E-2

   Sampler Signature:  R. Fields Date: 6/1/2009



PROJECT NUMBER BORING NUMBER

SHEET  1   OF  2

PROJECT :  AOC-R Supplemental RI, Former NASD  

WEATHER:  90°F  Sunny DRILLING CONTRACTOR CH2M Hill/ JFA

WATER LEVELS : START :   LOGGER :  R. Fields  
DEPTH BELOW SURFACE (FT) STANDARD CORE DESCRIPTION COMMENTS

INTERVAL (FT) PENETRATION
RECOVERY (IN) TEST   DEPTH OF CASING, DRILLING RATE,

#/TYPE RESULTS   DRILLING FLUID LOSS,

6"-6"-6"-6"   TESTS, AND INSTRUMENTATION.
(N) OVM (ppm): Breathing Zone Above Hole

_ 0-0.5 6" --- _ 0-0.5' bgs = 8.2 ppm _

_ _ _

_ _ _

_ _ _

4 __ __ __

_ _ _

_ _ _

 _ _ _

_ _ _

180357.FI.ZZ VWAR-SO73

SOIL BORING LOG

LOCATION :  AOC-R DATE:  6/10/09 

DRILLING METHOD AND EQUIPMENT USED :  DPT/ Geo Probe 6610DT w/ 2" Macro Core System 
N/A 1115  6/10/09 END :  1130  6/10/09 

  SOIL NAME, USCS GROUP SYMBOL, COLOR,
  MOISTURE CONTENT, RELATIVE DENSITY,

  OR CONSISTENCY, SOIL STRUCTURE,
  MINERALOGY.

---
0-0.5' bgs  SANDY SILT (ML)  Very dark grayish 
brown (10YR3/2), moist, loose, small subrounded to 
sub angular gravel, non plastic, non cohesive 1130  Collect sample @ SS-73

8 __ __ __

_ _ _

_ _ _

_ _ _

_ _ _

12 __ __ __

_ _ _

_ _ _

_ _ _

_ _ _

16 __ __ __

_ _ _

_ _ _

_ _ _

_ _ _

20 __ __ __

_ _ _

_ _ _

 _ _ _

_ _ _

24 __

   Sampler Signature: Date:R. Fields 6/10/2009



PROJECT NUMBER BORING NUMBER

PROJECT : AOC-R Supplemental RI, Former NASD  

180357.FI.ZZ VWAR-SO73 SHEET  2  OF  2  

SOIL BORING LOG

Were all requirements of the SAP, PIs and above mentioned SOP(s) met?  Yes.

Explanation of exceptions to SAP, PI's and SOP(s) including why, under what conditions, who authorized exception, anything considered in the 
decision :

LOCATION :  AOC-R DATE:  6/10/09 

NOTES

SOP(s) used (refer to SOP Log)?  A-2, A-8, E-1, E-2

   Sampler Signature:  R. Fields Date: 6/10/2009



PROJECT NUMBER BORING NUMBER

SHEET  1   OF  2

PROJECT :  AOC-R Supplemental RI, Former NASD  

WEATHER:  90°F  Sunny DRILLING CONTRACTOR CH2M Hill/ JFA

WATER LEVELS : START :   LOGGER :  R. Fields  
DEPTH BELOW SURFACE (FT) STANDARD CORE DESCRIPTION COMMENTS

INTERVAL (FT) PENETRATION
RECOVERY (IN) TEST   DEPTH OF CASING, DRILLING RATE,

#/TYPE RESULTS   DRILLING FLUID LOSS,

6"-6"-6"-6"   TESTS, AND INSTRUMENTATION.
(N) OVM (ppm): Breathing Zone Above Hole

_ 0-0.5 6" --- _ _

_ _ _

_ _ _

_ _ _

4 __ __ __

_ _ _

_ _ _

 _ _ _

_ _ _

180357.FI.ZZ VWAR-SO74

SOIL BORING LOG

LOCATION :  AOC-R DATE:  6/10/09 

DRILLING METHOD AND EQUIPMENT USED :  DPT/ Geo Probe  6610DT w/ 2" Macro Core System 
N/A 1135  6/10/09 END :  1330  6/10/09 

  SOIL NAME, USCS GROUP SYMBOL, COLOR,
  MOISTURE CONTENT, RELATIVE DENSITY,

  OR CONSISTENCY, SOIL STRUCTURE,
  MINERALOGY.

---
0-0.5' bgs  SANDY SILT (ML)  Dark grayish brown 
(10YR4/2), moist, loose, non plastic, non cohesive, 
silt with very fine to fine grained sand, trace, small 
subrounded to sub angular gravel 

0-0.5' bgs = 1.8 ppm

8 __ __ __

_ _ _

_ _ _

_ _ _

_ _ _

12 __ __ __

_ _ _

_ _ _

_ _ _

_ _ _

16 __ __ __

_ _ _

_ _ _

_ _ _

_ _ _

20 __ __ __

_ _ _

_ _ _

 _ _ _

_ _ _

24 __

   Sampler Signature: Date:R. Fields 6/10/2009



PROJECT NUMBER BORING NUMBER

PROJECT : AOC-R Supplemental RI, Former NASD  

180357.FI.ZZ VWAR-SO74 SHEET  2  OF  2  

SOIL BORING LOG

Were all requirements of the SAP, PIs and above mentioned SOP(s) met?  Yes.

Explanation of exceptions to SAP, PI's and SOP(s) including why, under what conditions, who authorized exception, anything considered in the 
decision :

LOCATION :  AOC-R DATE:  6/10/09 

NOTES

SOP(s) used (refer to SOP Log)?  A-2, A-8, E-1, E-2

   Sampler Signature:  R. Fields Date: 6/10/2009



PROJECT NUMBER BORING NUMBER

SHEET  1   OF  2

PROJECT :  AOC-R Supplemental RI, Former NASD  

WEATHER:  90°F  Sunny  DRILLING CONTRACTOR CH2M Hill/ JFA

WATER LEVELS : START :   LOGGER :  R. Fields  
DEPTH BELOW SURFACE (FT) STANDARD CORE DESCRIPTION COMMENTS

INTERVAL (FT) PENETRATION
RECOVERY (IN) TEST   DEPTH OF CASING, DRILLING RATE,

#/TYPE RESULTS   DRILLING FLUID LOSS,

6"-6"-6"-6"   TESTS, AND INSTRUMENTATION.
(N) OVM (ppm): Breathing Zone Above Hole

_ 0-0.5 6" --- _ 0-0.5' bgs = 0.0 ppm _

_ _ _

_ _ _

_ _ _

4 __ __ __

_ _ _

_ _ _

 _ _ _

_ _ _

180357.FI.ZZ VWAR-SO75

SOIL BORING LOG

LOCATION :  AOC-R DATE:  6/10/09 

DRILLING METHOD AND EQUIPMENT USED :  DPT/ Geo Probe 6610DT w/ 2" Macro Core System 
N/A 1256  6/10/09 END :  1350  6/10/09

  SOIL NAME, USCS GROUP SYMBOL, COLOR,
  MOISTURE CONTENT, RELATIVE DENSITY,

  OR CONSISTENCY, SOIL STRUCTURE,
  MINERALOGY.

---
0-0.5' bgs  SANDY SILT (ML)  Dark grayish brown 
(10YR4/2), moist, loose, non plastic, non cohesive, 
silt with very fine to fine grained sand

1355 Field Duplicate @ (0-0.5' bgs) @ SS-75
1350  Collect sample @ SS-75

8 __ __ __

_ _ _

_ _ _

_ _ _

_ _ _

12 __ __ __

_ _ _

_ _ _

_ _ _

_ _ _

16 __ __ __

_ _ _

_ _ _

_ _ _

_ _ _

20 __ __ __

_ _ _

_ _ _

 _ _ _

_ _ _

24 __

   Sampler Signature: Date:R. Fields 6/10/2009



PROJECT NUMBER BORING NUMBER

PROJECT : AOC-R Supplemental RI, Former NASD  

180357.FI.ZZ VWAR-SO75 SHEET  2  OF  2  

SOIL BORING LOG

Were all requirements of the SAP, PIs and above mentioned SOP(s) met?  Yes.

Explanation of exceptions to SAP, PI's and SOP(s) including why, under what conditions, who authorized exception, anything considered in the 
decision :

LOCATION :  AOC-R DATE:  6/10/09 

NOTES

SOP(s) used (refer to SOP Log)?  A-2, A-8, E-1, E-2

   Sampler Signature:  R. Fields Date: 6/10/2009



PROJECT NUMBER BORING NUMBER

SHEET  1   OF  2

PROJECT :  AOC-R Supplemental RI, Former NASD  

WEATHER:  90°F  Sunny DRILLING CONTRACTOR CH2M Hill/ JFA

WATER LEVELS : START :   LOGGER :  R. Fields  
DEPTH BELOW SURFACE (FT) STANDARD CORE DESCRIPTION COMMENTS

INTERVAL (FT) PENETRATION
RECOVERY (IN) TEST   DEPTH OF CASING, DRILLING RATE,

#/TYPE RESULTS   DRILLING FLUID LOSS,

6"-6"-6"-6"   TESTS, AND INSTRUMENTATION.
(N) OVM (ppm): Breathing Zone Above Hole

_ 0-0.5 6" --- _ _

_ _ _

_ _ _

_ _ _

4 __ __ __

_ _ _

_ _ _

 _ _ _

_ _ _

180357.FI.ZZ VWAR-SO76

SOIL BORING LOG

LOCATION :  AOC-R DATE:  6/10/09 

DRILLING METHOD AND EQUIPMENT USED :  DPT/ Geo Probe 6610DT w/ 2" Macro Core System  
N/A 1410  6/10/09 END :  1420  6/10/09 

  SOIL NAME, USCS GROUP SYMBOL, COLOR,
  MOISTURE CONTENT, RELATIVE DENSITY,

  OR CONSISTENCY, SOIL STRUCTURE,
  MINERALOGY.

---
0-0.5' bgs  SANDY SILT (ML)  Very dark grayish 
brown (10YR3/2), moist, loose, non plastic, non 
cohesive, silt with some very fine to fine grained 
sand, organic material, little small sub angular to 
subrounded gravel

0-0.5' bgs = 8.6 ppm
1415  Collect sample @ SS-76

8 __ __ __

_ _ _

_ _ _

_ _ _

_ _ _

12 __ __ __

_ _ _

_ _ _

_ _ _

_ _ _

16 __ __ __

_ _ _

_ _ _

_ _ _

_ _ _

20 __ __ __

_ _ _

_ _ _

 _ _ _

_ _ _

24 __

   Sampler Signature: Date:R. Fields 6/10/2009



PROJECT NUMBER BORING NUMBER

PROJECT : AOC-R Supplemental RI, Former NASD  

180357.FI.ZZ VWAR-SO76 SHEET  2  OF  2  

SOIL BORING LOG

Were all requirements of the SAP, PIs and above mentioned SOP(s) met?  Yes.

Explanation of exceptions to SAP, PI's and SOP(s) including why, under what conditions, who authorized exception, anything considered in the 
decision :

LOCATION :  AOC-R DATE:  6/10/09 

NOTES

SOP(s) used (refer to SOP Log)?  A-2, A-8, E-1, E-2

   Sampler Signature:  R. Fields Date: 6/10/2009



PROJECT NUMBER BORING NUMBER

SHEET  1   OF  2

PROJECT :  AOC-R Supplemental RI, Former NASD  

WEATHER:  90°F  Sunny DRILLING CONTRACTOR CH2M Hill/ JFA

WATER LEVELS : START :   LOGGER :  R. Fields  
DEPTH BELOW SURFACE (FT) STANDARD CORE DESCRIPTION COMMENTS

INTERVAL (FT) PENETRATION
RECOVERY (IN) TEST   DEPTH OF CASING, DRILLING RATE,

#/TYPE RESULTS   DRILLING FLUID LOSS,

6"-6"-6"-6"   TESTS, AND INSTRUMENTATION.
(N) OVM (ppm): Breathing Zone Above Hole

_ 0-0.5 6" --- _ 0-0.5' bgs = 0.0 ppm _

_ _ _

_ _ _

_ _ _

4 __ __ __

_ _ _

_ _ _

 _ _ _

_ _ _

180357.FI.ZZ VWAR-SO77

SOIL BORING LOG

LOCATION :  AOC-R DATE:  6/10/09 

DRILLING METHOD AND EQUIPMENT USED :  DPT/ Geo Probe 6610DT w/ 2" Macro Core System 
N/A 1425  6/10/09 END :  1435  6/10/09 

  SOIL NAME, USCS GROUP SYMBOL, COLOR,
  MOISTURE CONTENT, RELATIVE DENSITY,

  OR CONSISTENCY, SOIL STRUCTURE,
  MINERALOGY.

---
0-0.5' bgs  SANDY SILT (ML)  Very dark grayish 
brown (10YR3/2), moist, medium stiff, low plasticity, 
cohesive, silt with sand, very fine sand 1430  Collect sample @ SS-77

8 __ __ __

_ _ _

_ _ _

_ _ _

_ _ _

12 __ __ __

_ _ _

_ _ _

_ _ _

_ _ _

16 __ __ __

_ _ _

_ _ _

_ _ _

_ _ _

20 __ __ __

_ _ _

_ _ _

 _ _ _

_ _ _

24 __

   Sampler Signature: Date:R. Fields 6/10/2009



PROJECT NUMBER BORING NUMBER

PROJECT : AOC-R Supplemental RI, Former NASD  

180357.FI.ZZ VWAR-SO77 SHEET  2  OF  2  

SOIL BORING LOG

Were all requirements of the SAP, PIs and above mentioned SOP(s) met?  Yes.

Explanation of exceptions to SAP, PI's and SOP(s) including why, under what conditions, who authorized exception, anything considered in the 
decision :

LOCATION :  AOC-R DATE:  6/10/09  

NOTES

SOP(s) used (refer to SOP Log)?  A-2, A-8, E-1, E-2

   Sampler Signature:  R. Fields Date: 6/10/2009



PROJECT NUMBER BORING NUMBER

SHEET  1   OF  2

PROJECT :  AOC-R Supplemental RI, Former NASD  

WEATHER:  90°F  Sunny DRILLING CONTRACTOR CH2M Hill/ JFA

WATER LEVELS : START :   LOGGER :  R. Fields  
DEPTH BELOW SURFACE (FT) STANDARD CORE DESCRIPTION COMMENTS

INTERVAL (FT) PENETRATION
RECOVERY (IN) TEST   DEPTH OF CASING, DRILLING RATE,

#/TYPE RESULTS   DRILLING FLUID LOSS,

6"-6"-6"-6"   TESTS, AND INSTRUMENTATION.
(N) OVM (ppm): Breathing Zone Above Hole

_ 0-0.5 6" --- _ 0-0.5' bgs = 0.0 ppm _

_ _ _

_ _ _

_ _ _

4 __ __ __

_ _ _

_ _ _

 _ _ _

_ _ _

180357.FI.ZZ VWAR-SO78

SOIL BORING LOG

LOCATION :  AOC-R DATE:  6/10/09 

DRILLING METHOD AND EQUIPMENT USED :  DPT/ Geo Probe 6610DT w/ 2" Macro Core System 
N/A 1440  6/10/09 END :  1450  6/10/09 

  SOIL NAME, USCS GROUP SYMBOL, COLOR,
  MOISTURE CONTENT, RELATIVE DENSITY,

  OR CONSISTENCY, SOIL STRUCTURE,
  MINERALOGY.

---
0-0.5' bgs  SANDY SILT (ML)  Dark brown 
(7.5YR3/3), moist, stiff, non plastic, non cohesive, 
silt with some very fine to fine grained sand, trace 
organic material

1145  Collect sample @ SS-78

8 __ __ __

_ _ _

_ _ _

_ _ _

_ _ _

12 __ __ __

_ _ _

_ _ _

_ _ _

_ _ _

16 __ __ __

_ _ _

_ _ _

_ _ _

_ _ _

20 __ __ __

_ _ _

_ _ _

 _ _ _

_ _ _

24 __

   Sampler Signature: Date:R. Fields 6/10/2009



PROJECT NUMBER BORING NUMBER

PROJECT : AOC-R Supplemental RI, Former NASD  

180357.FI.ZZ VWAR-SO78 SHEET  2  OF  2  

SOIL BORING LOG

Were all requirements of the SAP, PIs and above mentioned SOP(s) met?  Yes.

Explanation of exceptions to SAP, PI's and SOP(s) including why, under what conditions, who authorized exception, anything considered in the 
decision :

LOCATION :  AOC-R DATE:  6/10/09 

NOTES

SOP(s) used (refer to SOP Log)?  A-2, A-8, E-1, E-2

   Sampler Signature:  R. Fields Date: 6/10/2009



PROJECT NUMBER BORING NUMBER

SHEET  1   OF  2

PROJECT :  AOC-R Supplemental RI, Former NASD  

WEATHER:  90°F  Sunny  DRILLING CONTRACTOR CH2M Hill/ JFA

WATER LEVELS : START :   LOGGER :  R. Fields   
DEPTH BELOW SURFACE (FT) STANDARD CORE DESCRIPTION COMMENTS

INTERVAL (FT) PENETRATION
RECOVERY (IN) TEST   DEPTH OF CASING, DRILLING RATE,

#/TYPE RESULTS   DRILLING FLUID LOSS,

6"-6"-6"-6"   TESTS, AND INSTRUMENTATION.
(N) OVM (ppm): Breathing Zone Above Hole

_ 0-0.5 6" --- _ 0-0.5' bgs = 0.0 ppm _

_ _ _

_ _ _

_ _ _

__ __ __

_ _ _

_ _ _

 _ _ _

_ _ _

180357.FI.ZZ VWAR-SO79

SOIL BORING LOG

LOCATION :  AOC-R DATE:  6/10/09 

DRILLING METHOD AND EQUIPMENT USED :  DPT/ Geo Probe 6610DT w/ 2" Macro Core System 
N/A 1455  6/10/09 END :  1505  6/10/09 

  SOIL NAME, USCS GROUP SYMBOL, COLOR,
  MOISTURE CONTENT, RELATIVE DENSITY,

  OR CONSISTENCY, SOIL STRUCTURE,
  MINERALOGY.

---
0-0.5' bgs  SANDY SILT (ML)  Dark brown 
(7.5YR3/4), moist, stiff, non plastic, non cohesive, 
large to small, sub angular to sub rounded gravel 
(few) wood debris 

1500  Collect sample @ SS-79 + MS/MSD

 __ __ __

_ _ _

_ _ _

_ _ _

_ _ _

__ __ __

_ _ _

_ _ _

_ _ _

_ _ _

__ __ __

_ _ _

_ _ _

_ _ _

_ _ _

__ __ __

_ _ _

_ _ _

 _ _ _

_ _ _

 __

   Sampler Signature: Date:R. Fields 6/10/2009



PROJECT NUMBER BORING NUMBER

PROJECT : AOC-R Supplemental RI, Former NASD  

180357.FI.ZZ VWAR-SO79 SHEET  2  OF  2  

SOIL BORING LOG

Were all requirements of the SAP, PIs and above mentioned SOP(s) met?  Yes.

Explanation of exceptions to SAP, PI's and SOP(s) including why, under what conditions, who authorized exception, anything considered in the 
decision :

LOCATION :  AOC-R DATE:  6/10/09 

NOTES

SOP(s) used (refer to SOP Log)?  A-2, A-8, E-1, E-2  

   Sampler Signature:  R. Fields Date: 6/10/2009



PROJECT NUMBER BORING NUMBER

SHEET  1   OF  2

PROJECT :  AOC-R Supplemental RI, Former NASD  

WEATHER:  90F DRILLING CONTRACTOR CH2M Hill/ JFA

WATER LEVELS : START :   LOGGER :  R. Fields  
DEPTH BELOW SURFACE (FT) STANDARD CORE DESCRIPTION COMMENTS

INTERVAL (FT) PENETRATION
RECOVERY (IN) TEST   DEPTH OF CASING, DRILLING RATE,

#/TYPE RESULTS   DRILLING FLUID LOSS,

6"-6"-6"-6"   TESTS, AND INSTRUMENTATION.
(N) OVM (ppm): Breathing Zone Above Hole

_ 0-0.5 6" --- _ 0-0.5' bgs = 0.0 ppm _

_ _ _

_ _ _

_ _ _

__ __ __

_ _ _

_ _ _

 _ _ _

_ _ _

180357.FI.ZZ VWAR-SO80

SOIL BORING LOG

LOCATION :  AOC-R DATE:  6/10/09 

DRILLING METHOD AND EQUIPMENT USED :  Hand Auger 
N/A 1655  6/10/09 END :  1710  6/10/09 

  SOIL NAME, USCS GROUP SYMBOL, COLOR,
  MOISTURE CONTENT, RELATIVE DENSITY,

  OR CONSISTENCY, SOIL STRUCTURE,
  MINERALOGY.

---
0-0.5' bgs  SILTY SAND (SM)  Strong brown 
(7.5YR5/8), moist, loose, non plastic, non cohesive, 
fine to medium grained sand with some silt 1700  Collect sample @ SS-80

1705  Collect FD @ SS-80

 __ __ __

_ _ _

_ _ _

_ _ _

_ _ _

__ __ __

_ _ _

_ _ _

_ _ _

_ _ _

__ __ __

_ _ _

_ _ _

_ _ _

_ _ _

__ __ __

_ _ _

_ _ _

 _ _ _

_ _ _

 __

   Sampler Signature: Date:R. Fields 6/10/2009



PROJECT NUMBER BORING NUMBER

PROJECT : AOC-R Supplemental RI, Former NASD  

180357.FI.ZZ VWAR-SO80 SHEET  2  OF  2  

SOIL BORING LOG

Were all requirements of the SAP, PIs and above mentioned SOP(s) met?  Yes.

Explanation of exceptions to SAP, PI's and SOP(s) including why, under what conditions, who authorized exception, anything considered in the 
decision :

LOCATION :  AOC-R DATE:  6/10/09 

NOTES

SOP(s) used (refer to SOP Log)?  A-2, A-8, E-1, E-2

   Sampler Signature:  R. Fields Date: 6/10/2009



PROJECT NUMBER BORING NUMBER

SHEET  1   OF  2  

PROJECT :  AOC-R Supplemental RI, Former NASD  

WEATHER:   80°F Overcast DRILLING CONTRACTOR :  JFA 

WATER LEVELS START :   LOGGER :  R. Fields/ K. Butler  
DEPTH BELOW SURFACE (FT) STANDARD CORE DESCRIPTION COMMENTS

INTERVAL (FT) PENETRATION

RECOVERY (IN) TEST   DEPTH OF CASING, DRILLING RATE,
#/TYPE RESULTS   DRILLING FLUID LOSS,

6"-6"-6"-6"   TESTS, AND INSTRUMENTATION.
(N) OVM (ppm): Breathing Zone Above Hole

PID = 0.0 ppm
_ _ Sample Time :  0847 _

0-2 24" ---
_ _ _

Sub Surface Sample:  0921
_ _ _

_ _ _

4 __ 2-6 44" --- __ PID = 0.0 ppm __

_ _ _

_ _ _

 _ _ _

_ _ _

DRILLING METHOD AND EQUIPMENT USED :  DPT/ 6610DT w/ 2" Macro Core System (DPT) 
N/A

0910 - Down to  17' bgs

DATE:  6/1/09 

0840  6/1/09 END :  0925  6/1/09 

0-0.7' bgs  LEAN CLAY (CL)  Very dark brown 
(10YR2/2), moist, soft, cohesive clay w/ little very 
fine grained sand, low plasticity 

0.7-1.5' bgs  SANDY SILT (ML)  Dark yellowish 
brown (10YR4/4), moist, non plastic, non cohesive, 
medium density, silt with very fine to fine grained 
sand

1.5-3' bgs  SILTY SAND (SM)  Reddish brown 
(5YR4/3), damp, stiff, non plastic, non cohesive, 
fine to medium grained sand with some silt and 
little medium to coarse, subrounded gravel

3-4' bgs  POORLY GRADED SAND WITH SILT (SP-
SM), loose, dry, non plastic, non cohesive, fine to 
very coarse grained sand

---

---

180357.FI.ZZ

  SOIL NAME, USCS GROUP SYMBOL, COLOR,
  MOISTURE CONTENT, RELATIVE DENSITY,

  OR CONSISTENCY, SOIL STRUCTURE,

VWAR-SO81

  MINERALOGY.

LOCATION :  AOC-R 

SOIL BORING LOG

8 __ 6-10 48" --- __ PID = 0.0 ppm __

_ _ _

_ _ _

_ _ _

_ _ _

12 __ 10-14 48" --- __ PID = 0.0 ppm __

_ _ _

_ _ _

_ _ _

_ _ _
14-17 36" --- PID = 0.0 ppm

16 __ __ __

_ _ _

_ _ 17' Physical Refusal _
Stop Probing

_ _ _

_ _ _

20 __ __ __

_ _ _

_ _ _

 _ _ _

_ _ _

24 __

   Sampler Signature: Date:

4-13.2' bgs  SILTY SAND (SM)  Yellowish red 
(5YR4/6), moist, non plastic, non cohesive, 
medium density, fine to medium grained sand, with 
black and white minerals, with (little to trace) 
coarsening downward

13.2-15' bgs  POORLY GRADED SAND WITH SILT 
(SP-SM)  Greenish gray (Grey1 6/1), moist, loose, 
non plastic, non cohesive, fine to very coarse 
grained sand, with little silt

---
15-17' bgs  SILTY SAND (SM)  Yellowish red 
(5YR4/6), damp, non plastic, non cohesive, stiff, 
fine to coarse grained sand with some silt, 
weathered black and white minerals

---

---

6/1/2009R. Fields



PROJECT NUMBER BORING NUMBER

PROJECT :  AOC-R Supplemental RI, Former NASD

Explanation of exceptions to SAP, PI's and SOP(s) including why, under what conditions, who authorized exception, anything considered in the 
decision :

LOCATION :  AOC-R DATE:  6/1/09   

180357.FI.ZZ VWAR-SO81

NOTES

Were all requirements of the SAP, PIs and above mentioned SOP(s) met?  Yes.

SOP(s) used (refer to SOP Log)?  SOP A-2 Soil Sampling, SOP A-8 DPT Sample Collection, SOP E-1, E-2

SOIL BORING LOG

SHEET  2  OF  2  

   Sampler Signature:  R. Fields Date: 6/1/2009



PROJECT NUMBER BORING NUMBER

SHEET  1   OF  2  

PROJECT :  AOC-R Supplemental RI, Former NASD  

WEATHER:   85°F Partly Sunny DRILLING CONTRACTOR :  JFA 

WATER LEVELS : START :   LOGGER :  R. Fields  
DEPTH BELOW SURFACE (FT) STANDARD CORE DESCRIPTION COMMENTS

INTERVAL (FT) PENETRATION
RECOVERY (IN) TEST   DEPTH OF CASING, DRILLING RATE,

#/TYPE RESULTS   DRILLING FLUID LOSS,

6"-6"-6"-6"   TESTS, AND INSTRUMENTATION.
(N) OVM (ppm): Breathing Zone Above Hole

_ 0-1 12" --- _ PID = 0.0 ppm _

_ _ _

_ _ _
0-4 48" --- PID = 0.0 ppm

_ _ _

4 __ __ __

_ _ _

_ _ _
4-8 48" --- PID = 0.0 ppm

 _ _ _

_ _ _

DRILLING METHOD AND EQUIPMENT USED :  DPT (Geo Probe 6610 DT w/ 2" Macro Core System) 
N/A 0930  6/1/09 END :  1032  6/1/09 

180357.FI.ZZ VWAR-SO82

SOIL BORING LOG

LOCATION :  AOC-R DATE:  6/1/09 

  SOIL NAME, USCS GROUP SYMBOL, COLOR,
  MOISTURE CONTENT, RELATIVE DENSITY,

  OR CONSISTENCY, SOIL STRUCTURE,
  MINERALOGY.

---

---

---

0954  Collect surface sample and FD

1000  Refusal @ 16' bgs

1032  Collect subsurface sample SB-82 (4-6')

0-0.7' bgs  LEAN CLAY (CL)  Very dark brown 
(10YR2/2), moist, soft, low plasticity, cohesive clay 
w/ little very fine sand

0.7-2.5' bgs  SANDY SILT (ML)  Dark yellowish 
brown (10YR4/4), moist, non plastic, non cohesive, 
medium density, silt with very fine to fine grained 
sand 

2.5-4.6' bgs  POORLY GRADED SAND WITH SILT 
(SP-SM), loose, dry, non plastic, non cohesive, fine 
to very coarse grained sand with little silt

4.6-10.2' bgs  SILTY SAND (SM)  Yellowish red 
(5YR4/6), moist, medium density, fine to medium 
grained sand with trace weathered black and white 

8 __ __ __

_ _ _

_ _ _
8-12 48" --- PID = 0.0 ppm

_ _ _

_ _ _

12 __ __ __

_ _ _

_ _ _
12-16 48" --- PID = 0.0 ppm 

_ _ _

_ _ _

16 __ __ __
Refusal encountered @ 16' bgs.

_ _ _

_ _ _

_ _ _

_ _ _

20 __ __ __

_ _ _

_ _ _

 _ _ _

_ _ _

24 __

   Sampler Signature: Date: 6/1/2009

13.9-16' bgs  SANDY SILT (ML)  Yellowish red 
(5YR4/6), moist, stiff, non plastic, non cohesive, silt 
with some very fine to medium grained sand, 
weathered black and white minerals

---

R. Fields

---

g
mineral

10.2-13.9' bgs  SILTY SAND (SM)  Strong brown 
(7.5YR4/6), moist, non plastic, non cohesive, fine to 
medium grained sand with little silt



PROJECT NUMBER BORING NUMBER

PROJECT :  AOC-R Supplemental RI, Former NASD

180357.FI.ZZ VWAR-SO82 SHEET  2  OF  2  

SOIL BORING LOG

Were all requirements of the SAP, PIs and above mentioned SOP(s) met?  Yes.

Explanation of exceptions to SAP, PI's and SOP(s) including why, under what conditions, who authorized exception, anything considered in the 
decision :

LOCATION :  AOC-R DATE:  6/1/09   

NOTES

SOP(s) used (refer to SOP Log)?  SOPs A-2, A-8, E-1, E-2

   Sampler Signature:  R. Fields Date: 6/1/2009



PROJECT NUMBER BORING NUMBER

SHEET  1   OF  2  

PROJECT :  AOC-R Supplemental RI, Former NASD  

WEATHER:   87°F Partly Cloudy/Sunny DRILLING CONTRACTOR :  JFA 

WATER LEVELS : START :   LOGGER :  R. Fields 
DEPTH BELOW SURFACE (FT) STANDARD CORE DESCRIPTION COMMENTS

INTERVAL (FT) PENETRATION
RECOVERY (IN) TEST   DEPTH OF CASING, DRILLING RATE,

#/TYPE RESULTS   DRILLING FLUID LOSS,

6"-6"-6"-6"   TESTS, AND INSTRUMENTATION.
(N) OVM (ppm): Breathing Zone Above Hole

_ _ _
0-2 24" --- PID = 0.0 ppm

_ _ _

_ _ _

_ _ _

4 __ __ __

_ 2-8 48" --- _ PID = 0.0 ppm _

_ _ _

 _ _ _

_ _ _

180357.FI.ZZ VWAR-SO83

SOIL BORING LOG

LOCATION :  AOC-R DATE:  6/1/09 

  SOIL NAME, USCS GROUP SYMBOL, COLOR,
  MOISTURE CONTENT, RELATIVE DENSITY,

  OR CONSISTENCY, SOIL STRUCTURE,
  MINERALOGY.

DRILLING METHOD AND EQUIPMENT USED :  DPT (Geo Probe 6610DT w/ Macro Core System) 
N/A 1100  6/1/09 END :  1325  6/1/09

0-1.5' bgs  POORLY GRADED SAND WITH SILT 
AND GRAVEL (SP-SM)  Brown (7.5YR4/4), dry, 
loose, non plastic, non cohesive, medium to very 
coarse grained sand

1.5-2' bgs  SILTY SAND (SM)  Strong brown 
(7.5YR4/4), dry, dense, non plastic, non cohesive, 
very fine to medium grained sand, with some silt, 
weathered black and white minerals (few)

2-8' bgs  SILTY SAND (SM)  Dark yellowish brown 
(10YR3/6), dry, medium density, non plastic, non 
cohesive, fine to medium grained sand, with few silt 
and few to some weathered minerals (more 
abundant)

1108  Collect surface soil sample
1115  Collect sub-surface soil sample
1300  Resume direct push to refusal or water
encountered

---

---

8 __ __ __

_ _ _

_ _ _
8-12 40" --- PID = 0.0 ppm

_ _ _

_ _ _

12 __ __ __

_ _ _

_ _ _
PID = 0.0 ppm

_ _ _

_ _ _

16 __ __ __

_ _ _

_ _ _

_ _ _

_ _ _

20 __ __ __

_ _ _

_ _ _

 _ _ _

_ _ _

24 __

   Sampler Signature: Date:

---

8-10' bgs  SILTY SAND (SM)  Yellowish brown 
(10YR5/6), dry, loose, non plastic, non cohesive, 
medium to fine grained sand with little coarse 
grained sand and weathered minerals

R. Fields

Stop logging - Refusal @ 16' bgs

10-14' bgs  SANDY SILT (ML)  Yellowish brown 
(10YR5/6), stiff, moist, non cohesive, non plastic, 
very fine to fine grained sand, evidence of trace 
weathered minerals

14-16' bgs  SANDY SILT (ML)  Strong brown 
(7.5YR4/6), moist, very stiff, non plastic, non 
cohesive, silt with very fine to fine grained sand, 
trace weathered minerals (not as abundant)

1325  Hit refusal @  16' bgs

6/1/2009



PROJECT NUMBER BORING NUMBER

PROJECT :  AOC-R Supplemental RI, Former NASD

180357.FI.ZZ VWAR-SO83 SHEET  2  OF  2  

SOIL BORING LOG

Were all requirements of the SAP, PIs and above mentioned SOP(s) met?  Yes.

Explanation of exceptions to SAP, PI's and SOP(s) including why, under what conditions, who authorized exception, anything considered in the 
decision :

LOCATION :  AOC-R DATE:  6/1/09   

NOTES

SOP(s) used (refer to SOP Log)?  SOPs A-2, A-8, E-1, E-2

   Sampler Signature:  R. Fields Date: 6/1/2009



PROJECT NUMBER BORING NUMBER

SHEET  1   OF  2  

PROJECT :  AOC-R Supplemental RI, Former NASD  

WEATHER:   80°F Partly Cloudy DRILLING CONTRACTOR :  JFA 

WATER LEVELS : START :   LOGGER :  R. Fields/ K. Butler  
DEPTH BELOW SURFACE (FT) STANDARD CORE DESCRIPTION COMMENTS

INTERVAL (FT) PENETRATION
RECOVERY (IN) TEST   DEPTH OF CASING, DRILLING RATE,

#/TYPE RESULTS   DRILLING FLUID LOSS,

6"-6"-6"-6"   TESTS, AND INSTRUMENTATION.
(N) OVM (ppm): Breathing Zone Above Hole

_ 0-1 12" --- _ PID = 0.0 ppm _

_ 2-6 48" --- _ _

_ 0-4 48" --- _ _

_ _ _

4 __ __ __

_ _ _

_ _ _
4-8 48" ---

 _ _ _

_ _ PID @ 7' bgs = 55 ppm _

180357.FI.ZZ VWAR-SO84

SOIL BORING LOG

LOCATION :  AOC-R DATE:  6/2/09 

  SOIL NAME, USCS GROUP SYMBOL, COLOR,
  MOISTURE CONTENT, RELATIVE DENSITY,

  OR CONSISTENCY, SOIL STRUCTURE,
  MINERALOGY.

DRILLING METHOD AND EQUIPMENT USED :  DPT - Geo Probe 6610DT w/ 2" Macro Core System 
N/A 0723  6/2/09 END :  0915  6/2/09

0730  Collect SS-84

0-2' bgs  SILTY SAND (SM)  Brown (7.5YR4/4), 
moist, loose, non plastic, non cohesive, fine to 
medium grained sand with some silt

2-10' bgs  SILTY SAND (SM)  Dark yellowish brown 
(10YR4/6), fine to very coarse sand with some silt, 
dry, loose, non plastic, non cohesive

8 __ __ PID @ 8' bgs = 105 ppm __

_ _ PID @ 9' bgs = 30.5 ppm _

_ _ _
8-12 48" ---

_ _ PID @ 10' bgs = 497 ppm _

_ _ PID @ 11' bgs = 770 ppm _

12 __ __ PID @ 12' bgs = 550 ppm __

_ _ PID @ 13' bgs = 170 ppm _

_ _ PID @ 14' bgs = 340 ppm _

_ _ _
PID @ 15' bgs = 109 ppm 

_ _ _

16 __ __ PID @ 16' bgs = 339 ppm __

_ _ PID @ 17' bgs = 768 ppm _

_ _ _

_ _ PID @ 18' bgs = 178 ppm _

_ _ PID @ 19' bgs = 120 ppm _

20 __ __ Breathing Zone:  0.0 ppm __

_ _ _

_ _ _

 _ _ _

_ _ _

24 __

   Sampler Signature: Date: 6/2/2009

19-20' bgs  WELL GRADED SAND (SW)  Yellowish 
brown (10YR5/8), wet, loose, non plastic, non 
cohesive, very coarse to medium grained sand

18-19' bgs  SILTY SAND (SM)  Dark yellowish 
brown (10YR4/6), wet, loose, non cohesive, non 
plastic, fine to medium grained sand, with some silt

17-18' bgs  LEAN CLAY (CL) WITH  SAND  Dark 
yellowish brown (10YR3/4), moist, medium, low 
plasticity, cohesive, clay with little very fine to fine 
grained sand

R. Fields

10-17' bgs  SANDY SILT (ML)  Strong brown 
(7.5YR4/6), moist, stiff, non plastic, non cohesive, 
silt with some very fine to fine grained sand with little 
mottling (10YR5/2), grayish brown, mottling 
increasing with depth



PROJECT NUMBER BORING NUMBER

PROJECT :  AOC-R Supplemental RI, Former NASD

180357.FI.ZZ VWAR-SO84 SHEET  2  OF  2  

SOIL BORING LOG

Were all requirements of the SAP, PIs and above mentioned SOP(s) met?  Yes.

Explanation of exceptions to SAP, PI's and SOP(s) including why, under what conditions, who authorized exception, anything considered in the 
decision :

LOCATION :  AOC-R DATE:  6/2/09  

NOTES

SOP(s) used (refer to SOP Log)?  A-2, A-8, E-1, E-2

   Sampler Signature:  R. Fields Date: 6/2/2009



PROJECT NUMBER BORING NUMBER

SHEET  1   OF  2  

PROJECT :  AOC-R Supplemental RI, Former NASD  

WEATHER:   85°F Sunny/ Partly Cloudy  DRILLING CONTRACTOR :  JFA 

WATER LEVELS : START :   LOGGER :  R. Fields/ K. Butler  
DEPTH BELOW SURFACE (FT) STANDARD CORE DESCRIPTION COMMENTS

INTERVAL (FT) PENETRATION
RECOVERY (IN) TEST   DEPTH OF CASING, DRILLING RATE,

#/TYPE RESULTS   DRILLING FLUID LOSS,

6"-6"-6"-6"   TESTS, AND INSTRUMENTATION.
(N) OVM (ppm): Breathing Zone Above Hole

_ _ 0-2' bgs = 23.7-1080 ppm* _
0-2 24" ---

_ _ _

_ _ 2-6' bgs = PID 30.2 ppm _

_ _ _

4 __ 2-6 48" --- __ 4-8' bgs = 10.2 ppm __

_ _ _

_ _ _

 _ _ _

_ 4-8 48" --- _ _

END :  1130  6/2/09

  SOIL NAME, USCS GROUP SYMBOL, COLOR,
  MOISTURE CONTENT, RELATIVE DENSITY,

  OR CONSISTENCY, SOIL STRUCTURE,
  MINERALOGY.

---

180357.FI.ZZ VWAR-SO85

SOIL BORING LOG

LOCATION :  AOC-R DATE:  6/2/09 

DRILLING METHOD AND EQUIPMENT USED :  DPT- Geo Probe 6610DT w/ 2" Macro Core System 
N/A 0920  6/2/09

* possible issue with humidity
Re-read @ 1030 = 66.1 ppm

0-7' bgs  SILTY SAND (SM)  Brown (7.5YR5/4), dry, 
loose, non plastic, non cohesive, fine to very coarse 
grained sand with some silt

7 12' b SILTY SAND (SM) St b

---

---

8 __ __ __

_ _ _

_ _ _
8-12 48" ---

_ _ _

_ _ _

12 __ __ __

_ _ _

_ _ _
12-16 48" ---

_ _ _

_ _ _

16 __ __ __

_ _ _

_ _ _

_ _ _
Note:  @  10' bgs  discoloration in soil

_ _ Dark brown, PID = 51.1 ppm _

20 __ __ 1030  Collect SS-85 (0-1') __
1055  Collect SB-85 (1-2')

_ _ 1130  Collect SB-85 (9.5-10.5') _

_ _ _

 _ _ _

_ _ _

24 __

   Sampler Signature: Date: 6/2/2009

---

8-12' bgs = 51.1 ppm

12-16' bgs = 37.6 ppm over @ 15' / 39.7 ppm @ 
 14' bgs

---

7-12' bgs  SILTY SAND (SM)  Strong brown 
(7.5YR4/6), moist, loose, non plastic, non cohesive, 
fine to coarse sand with some silt, with trace 
subrounded to sub angular, fine to coarse gravel, 
some silt

12-15' bgs  SILTY SAND (SM)  Yellowish brown 
(10YR5/6), moist, loose, non plastic, non cohesive, 
very fine to medium grained sand with trace very 
coarse sand, some silt

R. Fields

Groundwater encountered @  16' bgs - Stop 
Probing

15-15.5' bgs  SILTY SAND (SM)  Dark yellowish 
brown (10YR3/4), wet, loose, non plastic, non 
cohesive, fine to medium grained sand, with some 
silt

15.5-16' bgs  LEAN CLAY WITH SAND (CL)  Dark 
gray (10YR4/1), wet, medium plasticity, cohesive 
clay with very fine to fine sand



PROJECT NUMBER BORING NUMBER

PROJECT :  AOC-R Supplemental RI, Former NASD

180357.FI.ZZ VWAR-SO85 SHEET  2  OF  2  

SOIL BORING LOG

Were all requirements of the SAP, PIs and above mentioned SOP(s) met?  Yes

Explanation of exceptions to SAP, PI's and SOP(s) including why, under what conditions, who authorized exception, anything considered in the 
decision :

LOCATION :  AOC-R DATE:  6/2/09   

NOTES

SOP(s) used (refer to SOP Log)?  A-2, A-8, E-1, E-2

   Sampler Signature:  R. Fields Date: 6/2/2009



PROJECT NUMBER BORING NUMBER

SHEET  1   OF  2  

PROJECT :  AOC-R Supplemental RI, Former NASD  

WEATHER:   75° F  Partly Cloudy/Overcast DRILLING CONTRACTOR :  JFA 

WATER LEVELS : START :   LOGGER :  R. Fields  
DEPTH BELOW SURFACE (FT) STANDARD CORE DESCRIPTION COMMENTS

INTERVAL (FT) PENETRATION
RECOVERY (IN) TEST   DEPTH OF CASING, DRILLING RATE,

#/TYPE RESULTS   DRILLING FLUID LOSS,

6"-6"-6"-6"   TESTS, AND INSTRUMENTATION.
(N) OVM (ppm): Breathing Zone Above Hole

_ _ 0-2 ' bgs = 14.3-29 ppm  (0.5-1') _
0-2 24" ---

_ _ _

_ _ _

_ _ _

4 __ 2-6 36" --- __ 2-6' bgs = 7.5-30.9 ppm  (5-6') __

_ _ _

_ _ _

 _ _ _

_ _ _

VWAR-SO86

SOIL BORING LOG

LOCATION :  AOC-R DATE:  6/3/09 

DRILLING METHOD AND EQUIPMENT USED :  DPT/ Geo Probe  6610DT w/ 2"  Macro Core System   
N/A 0737  6/3/09 END :  0910   6/3/09

---

---

180357.FI.ZZ

  SOIL NAME, USCS GROUP SYMBOL, COLOR,
  MOISTURE CONTENT, RELATIVE DENSITY,

  OR CONSISTENCY, SOIL STRUCTURE,
  MINERALOGY.
0-0.5' bgs  WELL GRADED SAND (SW)  Yellowish 
brown (10YR5/6), damp (due to rain), loose, non 
plastic, non cohesive, very coarse to medium 
grained sand 

0.5-8.5' bgs  SILTY SAND (SM)  Yellowish brown 
(10YR5/6), dry, loose, non plastic, non cohesive, fine 
to medium grained sand, with few coarse grained 
sand 

8 __ 6-10 36" --- __ 6-10' bgs = 12.1-26.6 ppm  (7-8') __

_ _ _

_ _ _

_ _ _

_ _ _

12 __ 10-14 36" --- __ 10-14' bgs = 32.3-63.3 ppm  (10-11') __

_ _ _

_ _ _

_ _ _

_ _ _

16 __ 14-18 48" --- __ 14-18' bgs = 32.7-443 ppm  (16-17') __

_ _ 0800  @ 18' bgs (water encountered) _
0810  Collect SS-86 @ (0-1')

_ _ 0828  Collect SB 86 @ (4-6') _
0845  Collect SB-86 

_ _ Additional @ (16-17') due to PID = 443 ppm _

_ _ _

20 __ __ __

_ _ Grounwater encountered @ 18' bgs. _
* Stop probing.

_ _ _

 _ _ _

_ _ _

24 __

   Sampler Signature: Date: 6/3/2009

---

---

---

* Note: While screening soil, we let PID go back 
to 0.0 ppm.  Before proceeding to the next 
interval.

R. Fields

8.5-10' bgs  SANDY SILT (ML)  Yellowish brown 
(10YR5/4), moist, medium density, non plastic, non 
cohesive, silt with very fine to fine grained sand

17-18' bgs  SANDY SILT (ML)  Dark gray 
(7.5YR4/1), soft, moist, low plasticity, cohesive silt 
with some very fine to medium grained sand

10-13' bgs  SILTY SAND (SM)  Dark yellowish 
brown (10YR4/6), moist, loose, non plastic, non 
cohesive, fine to coarse grained sand, weathered 
minerals present (little 6-15%)

13-14' bgs  LEAN CLAY WITH SAND (CL)  Dark 
gray (10YR4/1), moist, low plasticity, cohesive, clay 
with few fine to coarse grained gravel, little 
weathered minerals present

14-17' bgs  SILTY SAND (SM)  Dark yellowish 
brown (10YR4/6), moist, loose, non plastic, non 
cohesive, fine to coarse grained sand with some silt, 
little weathered minerals present



PROJECT NUMBER BORING NUMBER

PROJECT :  AOC-R Supplemental RI, Former NASD

180357.FI.ZZ VWAR-SO86 SHEET  2  OF  2  

SOIL BORING LOG

Were all requirements of the SAP, PIs and above mentioned SOP(s) met?  Yes.

Explanation of exceptions to SAP, PI's and SOP(s) including why, under what conditions, who authorized exception, anything considered in the 
decision :

LOCATION :  AOC-R DATE:  6/3/09   

NOTES

SOP(s) used (refer to SOP Log)?  A-2, A-8, E-1, E-2

   Sampler Signature:  R. Fields Date: 6/3/2009



PROJECT NUMBER BORING NUMBER

SHEET  1   OF  2  

PROJECT :  AOC-R Supplemental RI, Former NASD  

WEATHER:   80°F Overcast- Rain DRILLING CONTRACTOR :  JFA 

WATER LEVELS : START :   LOGGER :  R. Fields  
DEPTH BELOW SURFACE (FT) STANDARD CORE DESCRIPTION COMMENTS

INTERVAL (FT) PENETRATION
RECOVERY (IN) TEST   DEPTH OF CASING, DRILLING RATE,

#/TYPE RESULTS   DRILLING FLUID LOSS,

6"-6"-6"-6"   TESTS, AND INSTRUMENTATION.
(N) OVM (ppm): Breathing Zone Above Hole

_ _ _
0-2 24" ---

_ _ _

_ _ _

_ _ _

4 __ 2-6 36" --- __ __

_ _ PID Calibration Check: _
Reading 120 ppm on 100 ppm ISO Butylene

_ _ _

 _ _ _

_ _ _

  MINERALOGY.

4-5' bgs  SANDY SILT (ML)  Dark yellowish brown 
(10YR3/4), moist, soft, non plastic, non cohesive, silt 
with very fine to medium grained sand (some)

---

END :  1100   6/3/09

  SOIL NAME, USCS GROUP SYMBOL, COLOR,
  MOISTURE CONTENT, RELATIVE DENSITY,

  OR CONSISTENCY, SOIL STRUCTURE,

180357.FI.ZZ VWAR-SO87

SOIL BORING LOG

LOCATION :  AOC-R DATE:  6/3/09 

2-6' bgs = 0.0 ppm

DRILLING METHOD AND EQUIPMENT USED :  DPT Geo Probe 6610DT w/ 2" Macro Core System 
N/A 0930  6/3/09

1-4' bgs  SILTY SAND (SM)  Strong brown 
(7.5YR4/6), moist, loose, non plastic, non cohesive, 
fine to coarse grained sand, with some silt

--- 0-2' bgs = 0.0 ppm

5-10' bgs  SILTY SAND (SM)  Brown (7.5YR4/4), 
medium density, dry, non plstic, non cohesive, fine 
to medium grained sand with some silt and trace 
coarse grained sand, trace weathered minerals

0-1' bgs  SILTY SAND (SM)  Yellowish brown 
(10YR5/6), damp, loose, non plastic, non cohesive, 
very coarse to medium grained sand

8 __ 6-10 48" --- __ 6-10' bgs = 3.8-11.9 ppm,  (7-8') = 11.9 ppm __

_ _ _

_ _ _

_ _ _

_ _ _

12 __ 10-14 48" --- __ __

_ _ _
0935  Collect SS-87 (0-1')

_ _ 0945  Started reading _
1005 Stopped reading

_ _ Resume work _
1020  Collect SB-87 (4-6')

_ _ _
Water encountered @ 14' bgs

16 __ __ __

_ _ _

_ _ _

_ _ _
* Groundwater encountered @ 14' bgs

_ _ Stop probing. _

20 __ __ __

_ _ _

_ _ _

 _ _ _

_ _ _

24 __

   Sampler Signature: Date: 6/3/2009

---

---
11-13'  SANDY SILT (ML)  Yellowish read (5YR4/6), 
stiff, dry, non plastic, non cohesive, silt with very fine 
to fine grained sand mottled with LEAN CLAY (CL) - 
Grey1 6/1- greenish gray, not enough to check 
plasticity,  little weathered minerals

13-14' bgs  SILTY SAND (SM)  Strong brown 
(7.5YR5/6), moist, loose, non plastic, non cohesive, 
fine to medium grained sand with some silt, mottled 
with SILTY SAND (SM) Reddish brown (5YR5/3), 
moist, loose, non cohesive, non plastic, fine to 
medium grained sand with little coarse to very 
coarse grained sand (mottling = 30%)

10-14' bgs = 16-18.3 ppm, (10-11') = 18.3 ppm

Note:  Collected grain size, pH, TOC @ the 4-6' 
interval

1052  Collect additional sub surface sample @ 
10-11' due to PID = 18.3 ppm

coarse grained sand, trace weathered minerals

10-11' bgs  SILTY SAND (SM)  Brown (7.5YR4/4), 
dry, loose, non plastic, non cohesive, fine to medium 
grained sand with little coarse grained sand

R. Fields



PROJECT NUMBER BORING NUMBER

PROJECT :  AOC-R Supplemental RI, Former NASD

180357.FI.ZZ VWAR-SO87 SHEET  2  OF  2  

SOIL BORING LOG

Were all requirements of the SAP, PIs and above mentioned SOP(s) met?  Yes.

Explanation of exceptions to SAP, PI's and SOP(s) including why, under what conditions, who authorized exception, anything considered in the 
decision :

LOCATION :  AOC-R DATE:  6/3/09   

NOTES

SOP(s) used (refer to SOP Log)?  A-2, A-8, E-1, E-2

   Sampler Signature:  R. Fields Date: 6/3/2009



PROJECT NUMBER BORING NUMBER

SHEET  1   OF  2  

PROJECT :  AOC-R Supplemental RI, Former NASD  

WEATHER:   85°F  Overcast/ Off and On Rain DRILLING CONTRACTOR :  JFA 

WATER LEVELS : START :   LOGGER :  R. Fields  
DEPTH BELOW SURFACE (FT) STANDARD CORE DESCRIPTION COMMENTS

INTERVAL (FT) PENETRATION
RECOVERY (IN) TEST   DEPTH OF CASING, DRILLING RATE,

#/TYPE RESULTS   DRILLING FLUID LOSS,

6"-6"-6"-6"   TESTS, AND INSTRUMENTATION.
(N) OVM (ppm): Breathing Zone Above Hole

_ _ _
0-2 24" ---

_ _ _

_ _ _

_ _ _

4 __ 2-6 36" --- __ __

_ _ _

_ _ _

 _ _ _

_ _ _

  MINERALOGY.

N/A 1105  6/3/09 END :  1220   6/3/09

  SOIL NAME, USCS GROUP SYMBOL, COLOR,
  MOISTURE CONTENT, RELATIVE DENSITY,

  OR CONSISTENCY, SOIL STRUCTURE,

180357.FI.ZZ VWAR-SO88

SOIL BORING LOG

LOCATION :  AOC-R DATE:  6/3/09 

DRILLING METHOD AND EQUIPMENT USED :  DPT/ Geo Probe 6610DT w/ 2" Macro Core System 

0-1.5' bgs  SANDY SILT (ML)  Very dark brown 
(10YR2/2), moist, soft, low plasticity, cohesive, silt 
with very fine to fine grained sand

1.5-8' bgs  SILTY SAND (SM)  (7.5YR4/6), dry, 
medium dense, non plastic, non cohesive

--- 0-2' bgs = 305 ppm (0-1')

2-6' bgs = 17-122 ppm, 122 ppm @ 5' bgs---

8 __ 6-10 36" --- __ __

_ _ _

_ _ _

_ _ _

_ _ _

12 __ 10-14 48" --- __ __

_ _ _

_ _ _

_ _ _

_ _ _

16 __ 14-18 48" --- __ __

_ _ _

_ _ _

_ _ _

_ _ _

20 __ 18-22 48" --- __ 18-22' bgs = 6.6 ppm @ 19' __

_ _ Groundwater encountered @ 19' bgs _

_ _ 1115  Collect SS-88 (0-1') _
1135  Collect SB-88 (4-6')

 _ _ 1220  Collect SB-88 _

_ _ _

24 __

   Sampler Signature: Date: 6/3/2009

8-12.5' bgs  SILTY SAND (SM)  Strong brown 
(7.5YR4/6), dry, med. dense, non plastic, non 
cohesive, fine to very fine grained sand with some 
silt

12.5-14'  SANDY SILT (ML)  Yellowish red (5YR4/6), 
dry, stiff, non plastic, non cohesive, silt with some 
very fine to fine grained sand, trace minerals 
(weathered), mottling (grey1 6/6), greenish gray, 
trace of sandy silt

---

---

6-10' bgs = 14.6-50.1 ppm, 50.1 ppm @ 8' bgs

14-18.5' bgs  SILTY SAND (SM)  Dark yellowish 
brown (10YR4/6), damp, loose, non plastic, non 
cohesive, fine to medium grained sand with silt, 
wetter with depth

R. Fields

Additional sample @ (14-15') due to PID = 219 
ppm

10-14' bgs = 4.6-77.6 ppm, 77.6 ppm @ 13' bgs

14-18' bgs = 65-219 ppm, 219 ppm @ 14' bgs

18.5-22'  SILTY SAND (SM)  Dark grayish brown 
(10YR4/2), wet, soft, non plastic, non cohesive, fine 
to medium grained sand with some silt, little very 
coarse grained sand

---

---



PROJECT NUMBER BORING NUMBER

PROJECT :  AOC-R Supplemental RI, Former NASD

180357.FI.ZZ VWAR-SO88 SHEET  2  OF  2  

SOIL BORING LOG

Were all requirements of the SAP, PIs and above mentioned SOP(s) met?  Yes.

Explanation of exceptions to SAP, PI's and SOP(s) including why, under what conditions, who authorized exception, anything considered in the 
decision :

LOCATION :  AOC-R DATE:  6/3/09   

NOTES

SOP(s) used (refer to SOP Log)?  A-2, A-8, E-1, E-2

   Sampler Signature:  R. Fields Date: 6/3/2009



PROJECT NUMBER BORING NUMBER

SHEET  1   OF  2  

PROJECT :  AOC-R Supplemental RI, Former NASD  

WEATHER:  80°F Partly Cloudy/ Sunny DRILLING CONTRACTOR :  JFA 

WATER LEVELS : START :   LOGGER :  R. Fields  
DEPTH BELOW SURFACE (FT) STANDARD CORE DESCRIPTION COMMENTS

INTERVAL (FT) PENETRATION
RECOVERY (IN) TEST   DEPTH OF CASING, DRILLING RATE,

#/TYPE RESULTS   DRILLING FLUID LOSS,

6"-6"-6"-6"   TESTS, AND INSTRUMENTATION.
(N) OVM (ppm): Breathing Zone Above Hole

_ _ _
0-2 24" ---

_ _ _

_ _ _

_ _ _

4 __ 2-6 48" --- __ 2-6' bgs = 0.0 ppm __

_ _ _
0725  Collect SS-89 (0-1')

_ _ *0755  PID Calibration Check: _
Reading 100 ppm Isobutylene @ 98.3 ppm.

 _ _ _
0800  Collect SB-89 (4-6') interval + FD

_ _ *Groundwater encountered @ 18' bgs. _

0-2' bgs = 0.0 ppm---

---

180357.FI.ZZ VWAR-SO89

SOIL BORING LOG

LOCATION :  AOC-R DATE:  6/4/09 

0-1' bgs  SILTY SAND (SM)  Strong brown 
(7.5YR4/6), dry, loose, non plastic, non cohesive, 
fine to medium grained sand with little coarse to very 
coarse grained sand and silt

1-2' bgs  SANDY SILT (ML)  Dark brown (7.5YR3/2), 
moist, soft, non plastic, non cohesive, silt with some 
very fine to fine sand

2-8' bgs  SILTY SAND (SM)  Strong brown 
(7.5YR5/6), medium density, dry, non plastic, non 
cohesive, fine to medium grained sand with some 
silt, with little coarse grained sand, few weathered 
minerals

  SOIL NAME, USCS GROUP SYMBOL, COLOR,
  MOISTURE CONTENT, RELATIVE DENSITY,

  OR CONSISTENCY, SOIL STRUCTURE,
  MINERALOGY.

DRILLING METHOD AND EQUIPMENT USED :  DPT/ Geo Probe 6610DT w/ 2" Macro Core System 
N/A 0715  6/4/09 END :  0841   6/4/09 

8 __ 6-10 48" --- __ 6-10' bgs = 0.0 ppm __

_ _ _

_ _ _

_ _ _

_ _ _

12 __ 10-14 48" --- __ 10-14' bgs = 0.0 ppm __

_ _ _

_ _ _

_ _ _

_ _ _

16 __ 14-18 36" --- __ 14-18' bgs = 0.0 ppm __
*0830 PID Calibration Check:

_ _ 100 ppm Isobutylene reading 99.2 ppm _

_ _ _

_ _ _

_ _ _

20 __ __ __

_ _ _

_ _ _

 _ _ _

_ _ _

24 __

   Sampler Signature: Date:

16-18' bgs  SILTY SAND (SM)  Dark yellowish 
brown (10YR4/6), wet, loose, non plastic, non 
cohesive, fine to medium grained sand with some 
silt Note:  Collected grain size, pH, TOC on the 

surface soil sample interval

---

--- 12-14' bgs  SANDY SILT (ML)  Yellowish red 
(5YR4/6), dry, very stiff, non plastic, non cohesive, 
silt with very fine to fine grained sand, trace 
weathered minerals mottled with (Grey1 6/6) 
greenish gray, sandy silt (trace)

14-16' bgs  SILTY SAND (SM)  Dark yellowish 
brown (10YR4/6), damp, loose, non plastic, non 
cohesive, fine to medium grained sand with some 
silt

---

8-12' bgs  SILTY SAND (SM)  Strong brown 
(7.5YR4/6), dry, medium dense, non plastic, non 
cohesive, fine to very fine grained sand with some 
silt

R. Fields 6/4/2009



PROJECT NUMBER BORING NUMBER

PROJECT :  AOC-R Supplemental RI, Former NASD

180357.FI.ZZ VWAR-SO89 SHEET  2  OF  2  

SOIL BORING LOG

Were all requirements of the SAP, PIs and above mentioned SOP(s) met?  Yes.

Explanation of exceptions to SAP, PI's and SOP(s) including why, under what conditions, who authorized exception, anything considered in the 
decision :

LOCATION :  AOC-R DATE:  6/4/09   

NOTES

SOP(s) used (refer to SOP Log)?  A-2, A-8, E-1, E-2

   Sampler Signature:  R. Fields Date: 6/4/2009



PROJECT NUMBER BORING NUMBER

SHEET  1   OF  2  

PROJECT :  AOC-R Supplemental RI, Former NASD  

WEATHER:  85° F Partly Cloudy DRILLING CONTRACTOR :  JFA 

WATER LEVELS : START :   LOGGER :  R. Fields  
DEPTH BELOW SURFACE (FT) STANDARD CORE DESCRIPTION COMMENTS

INTERVAL (FT) PENETRATION
RECOVERY (IN) TEST   DEPTH OF CASING, DRILLING RATE,

#/TYPE RESULTS   DRILLING FLUID LOSS,

6"-6"-6"-6"   TESTS, AND INSTRUMENTATION.
(N) OVM (ppm): Breathing Zone Above Hole

_ 0-1 12" --- _ 0-1' bgs PID = (9.8 ppm-12.9 ppm) _

_ _ 0845  S-90 (0-1') _

_ _ No subsurface sample required due to _

_ _ _

4 __ __ __
*See Field Logbook.

_ _ _

_ _ _

 _ _ _

_ _ _

sample location having a competent bottom.

180357.FI.ZZ VWAR-SO90

SOIL BORING LOG

LOCATION :  AOC-R DATE:  6/10/09 

DRILLING METHOD AND EQUIPMENT USED :  DPT/ Geo Probe 6610DT w/ 2" Macro Core System 
N/A 0755  6/10/09 END :  0845   6/10/09 

---
0-1' bgs  SANDY ORGANIC SOIL (OL-CH)  Very 
dark brown (7.5YR2.5/2), moist, loose, non plastic, 
non cohesive, leaf debris, roots

  SOIL NAME, USCS GROUP SYMBOL, COLOR,
  MOISTURE CONTENT, RELATIVE DENSITY,

  OR CONSISTENCY, SOIL STRUCTURE,
  MINERALOGY.

8 __ __ __

_ _ _

_ _ _

_ _ _

_ _ _

12 __ __ __

_ _ _

_ _ _

_ _ _

_ _ _

16 __ __ __

_ _ _

_ _ _

_ _ _

_ _ _

20 __ __ __

_ _ _

_ _ _

 _ _ _

_ _ _

24 __

   Sampler Signature: Date: 6/10/2009R. Fields



PROJECT NUMBER BORING NUMBER

PROJECT :  AOC-R Supplemental RI, Former NASD

180357.FI.ZZ VWAR-SO90 SHEET  2  OF  2  

SOIL BORING LOG

Were all requirements of the SAP, PIs and above mentioned SOP(s) met?  Yes.

Explanation of exceptions to SAP, PI's and SOP(s) including why, under what conditions, who authorized exception, anything considered in the 
decision :

LOCATION :  AOC-R DATE:  6/10/09   

NOTES

SOP(s) used (refer to SOP Log)?  A-2, A-8, E-1, E-2

   Sampler Signature:  R. Fields Date: 6/10/2009



PROJECT NUMBER BORING NUMBER

SHEET  1   OF  2

PROJECT :  AOC-R Supplemental RI, Former NASD  

WEATHER:  85° F Partly Cloudy DRILLING CONTRACTOR :  JFA 

WATER LEVELS START :   LOGGER :  R. Fields  
DEPTH BELOW SURFACE (FT) STANDARD CORE DESCRIPTION COMMENTS

INTERVAL (FT) PENETRATION

RECOVERY (IN) TEST   DEPTH OF CASING, DRILLING RATE,
#/TYPE RESULTS   DRILLING FLUID LOSS,

6"-6"-6"-6"   TESTS, AND INSTRUMENTATION.
(N) OVM (ppm): Breathing Zone Above Hole

Breathing Zone = 0.0 ppm
_ _ _

0-2 24" ---
_ _ _

_ _ _

_ _ _

4 __ 2-6 48" --- __ 2-6' bgs = (2.4-6.8 ppm), 6.8 ppm @ (5-6') __

_ _ _

_ _ _

 _ _ _

_ _ _

3.5-7.5' bgs  SILTY SAND (SM)  Strong brown 
(7.5YR4/6), dry, stiff, non plastic, non cohesive, fine 
to medium grained sand with some silt, some 
weathered minerals

---

---

180357.FI.ZZ

  SOIL NAME, USCS GROUP SYMBOL, COLOR,
  MOISTURE CONTENT, RELATIVE DENSITY,

  OR CONSISTENCY, SOIL STRUCTURE,

VWAR-SO91

  MINERALOGY.

LOCATION :  AOC-R 

SOIL BORING LOG

DATE:  6/10/09 

0825  6/10/09 END :  1030   6/10/09 

0-0.5' bgs  SANDY SILT (ML)  (7.5YR3/4), loose, 
dry, non plastic, non cohesive, silt with some very 
fine to fine sand, organic debris, leaves, roots

0.5-2' bgs  SILTY SAND (SM)  Strong brown 
(7.5YR4/6), loose, dry, non plastic, non cohesive, 
fine to medium grained sand with some silt, little 
coarse grained sand

2-3.5' bgs  SILTY SAND (SM)  Very dark brown 
(10YR2/2), dry, stiff, non plastic, non cohesive, fine 
to medium grained sand 

0-2' bgs = (3-11 ppm), 11 ppm @ (1-2')

DRILLING METHOD AND EQUIPMENT USED :  DPT/ Geo Probe 6610 DT w/ 2" Macro Core System 
N/A

8 __ 6-10 48" --- __ 6-10' bgs = (0.9-8.1 ppm), 8.1 ppm @ (6-7') __

_ _ _

_ _ _

_ _ _

_ _ _

12 __ 10-14 48" --- __ __

_ _ _

_ _ _

_ _ _

_ _ _
0915  Collect SB-91 (2-3')

16 __ __ 0945  Collect SB-91 (4-6') __
1015  Collect SB-91 (13-14')

_ _ _
Breathing zone = 0.0 ppm

_ _ _
Groundwater @ 14' bgs.

_ _ _

_ _ _

20 __ __ __

_ _ _

_ _ _

 _ _ _

_ _ _

24 __

   Sampler Signature: Date:

(0-1') will not be collected. Pipe below 
subsurface.

weathered minerals

7.5-13- bgs  SANDY SILT (ML)  Yellowish red 
(5YR4/6), dry, stiff, non plastic, non cohesive, silt 
with some fine to medium grained sand, mottled 
with (Grey1 6/1) greenish gray, little weathered 
minerals

---

--- 10-14' bgs = (7.4-131 ppm), 131 ppm @ (13-
14')

* Sample protocol differs slightly due to pipe 
being below grade 1' bgs.

6/10/2009

13-14.5' bgs  SANDY SILT (ML)  Strong brown 
(7.5YR4/6), dry, stiff, non plastic, non cohesive, silt 
w/ some fine to medium grained sand, with little 
weathered minerals

14.5-16' bgs  SILTY SAND (SM)  Dark yellowish 
brown (10YR4/6), dry, loose, non plastic, non 
cohesive, fine to medium grained sand, trace small 
sub-rounded gravel

R. Fields

Page 79 of 99



PROJECT NUMBER BORING NUMBER

PROJECT :  AOC-R Supplemental RI, Former NASD

Explanation of exceptions to SAP, PI's and SOP(s) including why, under what conditions, who authorized exception, anything considered in the 
decision :

LOCATION :  AOC-R DATE:  6/10/09   

180357.FI.ZZ VWAR-SO91

NOTES

Were all requirements of the SAP, PIs and above mentioned SOP(s) met?  Yes.

SOP(s) used (refer to SOP Log)?  A-2, A-8, E-1, E-2

SOIL BORING LOG

SHEET  2  OF  2  

   Sampler Signature:  R. Fields Date: 6/10/2009

Page 80 of 99



PROJECT NUMBER BORING NUMBER

SHEET   1 OF  2

PROJECT :  AOC-R Supplemental RI, Former NASD  

WEATHER:  85°F Partly Cloudy    DRILLING CONTRACTOR :  JFA 

WATER LEVELS START :   LOGGER :  R. Fields  
DEPTH BELOW SURFACE (FT) STANDARD CORE DESCRIPTION COMMENTS

INTERVAL (FT) PENETRATION

RECOVERY (IN) TEST   DEPTH OF CASING, DRILLING RATE,
#/TYPE RESULTS   DRILLING FLUID LOSS,

6"-6"-6"-6"   TESTS, AND INSTRUMENTATION.
(N) OVM (ppm): Breathing Zone Above Hole

_ _ _
0-2 24" ---

_ _ _

_ _ _

_ _ _

4 __ 2-6 48" --- __ __

_ _ 0900  Collect SS-92 (0-1') _
*0923  PID Calibration Check:

_ _ _

 _ _ _
Groundwater encountered @ 22' bgs.

_ _ _

2-6' bgs = 0.0 ppm

Check 100 ppm car gas (Isobutylene) reading 
99.4 ppm.

DRILLING METHOD AND EQUIPMENT USED :  DPT/ Geo Probe 6610DT w/ 2" Macro Core System 
N/A

2-4' bgs  SILTY SAND (SM)  Strong brown 
(7.5YR5/6), medium density, dry, non plastic, non 
cohesive, fine to medium grained sand, with some 
silt, trace small (fine) subrounded gravel, little 
weathered minerals

4-5.5' bgs  SILTY SAND (SM)  Dark yellowish 
brown (10YR4/6), dry, loose, non plastic, non 
cohesive, fine to medium grained sand, with some 
silt, with few coarse to very coarse grained sand, 
weathered minerals (little)

5.5-10' bgs  SILTY SAND (SM)  Yellowish brown 
(10YR5/6) dry loose non plastic non cohesive

---

---

DATE:  6/4/09 

0855  6/4/09 END :  1025   6/4/09 

0-2' bgs  SANDY SILT (ML)  Very dark brown 
(10YR2/2), dry, stiff, non plastic, non cohesive, silt 
with very fine to fine sand with trace organic debris - 
roots

0-2' bgs = 0.0 ppm

180357.FI.ZZ

  SOIL NAME, USCS GROUP SYMBOL, COLOR,
  MOISTURE CONTENT, RELATIVE DENSITY,

  OR CONSISTENCY, SOIL STRUCTURE,

VWAR-SO92

  MINERALOGY.

LOCATION :  AOC-R 

SOIL BORING LOG

8 __ 6-10 36" --- __ 6-10' bgs = 0.0 ppm __

_ _ _

_ _ _

_ _ _

_ _ _

12 __ 10-14 48" --- __ 10-14' bgs = 0.0 ppm __

_ _ _

_ _ _

_ _ _

_ _ _

16 __ 14-18 48" --- __ 14-18' bgs = 0.0 ppm __

_ _ _

_ _ _

_ _ _

_ _ _

20 __ 18-22 48" --- __ 18-22' bgs = 0.0 ppm __

_ _ _

_ _ _

 _ _ _

_ 22-26 48" --- _ 22-26' bgs = 0.0 ppm _
0947  Collect SB-92 (4-6')

24 __

   Sampler Signature: Date:

---

13.5-14.5' bgs  SANDY SILT (ML)  Dark yellowish 
brown (10YR4/6), moist, soft, non plastic, non 
cohesive, silt with some very fine to medium 
grained sand 

14.5-15' bgs  SILTY SAND (SM)  Yellowish brown 
(10YR5/8), dry, loose, non plastic, non cohesive, 
fine to medium grained sand with some silt and 
little coarse to very coarse grained sand 

15-17.5' bgs  SANDY SILT (ML)  Strong brown 
(7.5YR5/8), moist, stiff, non plastic, non cohesive, 
silt with some very fine to medium grained sand, 
mottled with a silty sand, (Grey1 5/1), greenish gray 
fine to medium grained sand, moist, non plastic, 
non cohesive

10-11' bgs  SANDY SILT (ML)  (10YR4/6), dark, 
dry, medium, non plastic, non cohesive, silt with 
some very fine to fine sand with little coarse 
grained sand

11-13.5' bgs  SANDY SILT (ML)  Dark yellowish 
brown (10YR4/6), moist, soft, non plastic, non 
cohesive, silt with some very fine to fine grained 
sand

17.5-18' bgs  SILTY SAND (SM)  (10YR4/6), moist, 
medium dense, non plastic, non cohesive, fine to 
medium grained sand with some silt and little 
coarse sand

(10YR5/6), dry, loose, non plastic, non cohesive, 
fine to medium grained sand with some silt, with 
little coarse grained sand and little fine size 
subrounded gravel

---

---

---

---

R. Fields 6/4/2009
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PROJECT NUMBER BORING NUMBER

SHEET   2 OF  3

PROJECT :  AOC-R Supplemental RI, Former NASD  

WEATHER:  85°F Partly Cloudy     DRILLING CONTRACTOR :  JFA 

WATER LEVELS START :   LOGGER :  R. Fields  
DEPTH BELOW SURFACE (FT) STANDARD CORE DESCRIPTION COMMENTS

INTERVAL (FT) PENETRATION

RECOVERY (IN) TEST   DEPTH OF CASING, DRILLING RATE,
#/TYPE RESULTS   DRILLING FLUID LOSS,

6"-6"-6"-6"   TESTS, AND INSTRUMENTATION.
(N) OVM (ppm): Breathing Zone Above Hole

24
_ _ _

_ _ _

_ _ _

_ _ _

28 __ __ __

_ _ _

_ _ _

 _ _ _

_ _ _

180357.FI.ZZ

  SOIL NAME, USCS GROUP SYMBOL, COLOR,
  MOISTURE CONTENT, RELATIVE DENSITY,

  OR CONSISTENCY, SOIL STRUCTURE,

VWAR-SO92

  MINERALOGY.

LOCATION :  AOC-R 

SOIL BORING LOG

DATE:  6/4/09 

0855  6/4/09 END :  1025   6/4/09 

23.5-26' bgs  SILTY SAND (SM)  Yellowish brown 
(10YR5/4) wet loose non plastic non cohesive

18-20' bgs  SANDY SILT (ML)  Greenish gray 
(Grey1 5/1), moist, very stiff, non plastic, non 
cohesive, silt with some very fine to fine grained 
sand with little weathered minerals (black and 
white), mottled with SANDY SILT (ML)  Dark 
yellowish brown (10YR4/6)

20-22' bgs  SILTY SAND (SM)  Dark yellowish 
brown (10YR4/6), wet, loose, non plastic, non 
cohesive, fine to medium grained sand with some 
silt

22-23.5' bgs  LEAN CLAY WITH SAND (CL)  
Strong brown (7.5YR4/6), moist, soft, medium 
plasticity, cohesive, clay with some fine to medium 
grained sand

DRILLING METHOD AND EQUIPMENT USED :  DPT/ Geo Probe 6610DT w/ 2" Macro Core System  
N/A

 __ __ __

_ _ _

_ _ _

_ _ _

_ _ _

__ __ __

_ _ _

_ _ _

_ _ _

_ _ _

__ __ __

_ _ _

_ _ _

_ _ _

_ _ _

__ __ __

_ _ _

_ _ _

 _ _ _

_ _ _

 __

   Sampler Signature: Date: 6/4/2009

(10YR5/4), wet, loose, non plastic, non cohesive, 
coarse to medium grained sand with some silt and 
little very coarse grained sand, with subrounded to 
sub angular fine to large size gravel (trace)

R. Fields
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PROJECT NUMBER BORING NUMBER

PROJECT :  AOC-R Supplemental RI, Former NASD

Explanation of exceptions to SAP, PI's and SOP(s) including why, under what conditions, who authorized exception, anything considered in the 
decision :

LOCATION :  AOC-R DATE:  6/4/09 

180357.FI.ZZ VWAR-SO92

NOTES

Were all requirements of the SAP, PIs and above mentioned SOP(s) met?  Yes.

SOP(s) used (refer to SOP Log)?  A-2, A-8, E-1, E-2

SOIL BORING LOG

SHEET  3  OF  3  

   Sampler Signature:  R. Fields Date: 6/4/2009
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PROJECT NUMBER BORING NUMBER

SHEET   1 OF  2

PROJECT :  AOC-R Supplemental RI, Former NASD  

WEATHER:  84°F  Sunny DRILLING CONTRACTOR :  JFA

WATER LEVELS START :   LOGGER :  R. Fields  
DEPTH BELOW SURFACE (FT) STANDARD CORE DESCRIPTION COMMENTS

INTERVAL (FT) PENETRATION

RECOVERY (IN) TEST   DEPTH OF CASING, DRILLING RATE,
#/TYPE RESULTS   DRILLING FLUID LOSS,

6"-6"-6"-6"   TESTS, AND INSTRUMENTATION.
(N) OVM (ppm): Breathing Zone Above Hole

_ _ _
0-2 24" ---

_ _ _

_ _ _

_ _ _

4 __ 2-6 48" --- __ __

_ _ _

_ _ _

 _ _ _

_ _ _

0-1' bgs  SAND SILT (ML)  Dark brown (7.5YR2/3), 
moist, medium, non plastic, non cohesive, silt with 
very fine to fine grained sand, organic debris (roots)

1-2.5' bgs  SANDY SILT (ML)  Brown (10YR5/3), 
moist, stiff, non plastic, non cohesive, silt with very 
fine to fine grained sand

2.5-5' bgs  SANDY SILT  (ML)  Strong brown 
(7.5YR4/6), moist, stiff, non plastic, non cohesive, 
silt with very fine to fine grained sand with little very 
coarse grained sand

5-10' bgs  SILTY SAND (SM)  Strong brown 
(7.5YR4/6), dry, medium dense, non plastic, non 
cohesive, fine to medium grained sand with some 
silt with little very coarse sand weathered black

---

---

DRILLING METHOD AND EQUIPMENT USED :  DPT/ Geo Probe 6610DT w/ 2" Macro Core System 
N/A

0-2' bgs = 2.0 ppm

DATE:  6/8/09 

0825  6/8/09 END :  0940   6/8/09 

  MINERALOGY.

2-6' bgs = 2.4 ppm

180357.FI.ZZ

  SOIL NAME, USCS GROUP SYMBOL, COLOR,
  MOISTURE CONTENT, RELATIVE DENSITY,

  OR CONSISTENCY, SOIL STRUCTURE,

VWAR-SO93

LOCATION :  AOC-R 

SOIL BORING LOG

8 __ 6-10 48" --- __ __

_ _ _

_ _ _

_ _ _

_ _ _

12 __ 10-14 36" --- __ __

_ _ _

_ _ _

_ _ _

_ _ _

16 __ 14-18 36" --- __ __

_ _ _

_ _ _

_ _ _

_ _ _

20 __ 18-22 48" --- __ __

_ _ _

_ _ _

 _ _ _

_ _ _

24 __

   Sampler Signature: Date:

6-10' bgs = 0.0 ppm

10-14' bgs = 0.0 ppm

14-18' bgs = 0.0 ppm---

---

silt, with little very coarse sand, weathered black 
and white minerals

10-13' bgs  WELL GRADED SAND (SW)  Yellowish 
brown (10YR5/6), dry, loose, non plastic, non 
cohesive, medium to very coarse grained sand with 
trace silt

---

---

18-19' bgs  WELL GRADED SAND WITH GRAVEL 
(SP)  Brown (10YR5/3), wet, loose, non plastic, non 
cohesive, very coarse to coarse sand, with some 
small subrounded gravel

19-22' bgs  LEAN CLAY WITH SAND (CL)  Dark 
yellowish brown (10YR4/6), moist, med. plasticity, 
cohesive, clay with very fine to fine grained sand

16-18' bgs  SILTY SAND (SM)  Strong brown 
(10YR4/2), moist, dense, non plastic, non cohesive, 
fine to medium grained sand

6/8/2009

13-14' bgs  SILTY SAND (SM)  Black (10YR2/1), 
moist, loose, non plastic, non cohesive, fine to 
medium grained sand, little very coarse grained 
sand and small sub angular to subrounded gravel/ 
some silt

18-22' bgs = 0.0 ppm

Groundwater encountered at 19' bgs.

R. Fields

14-16' bgs  SILTY SAND (SM)  Strong brown 
(7.5YR4/6), moist, loose, non plastic, non cohesive, 
fine to medium grained sand, with some silt
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PROJECT NUMBER BORING NUMBER

PROJECT :  AOC-R Supplemental RI, Former NASD

Explanation of exceptions to SAP, PI's and SOP(s) including why, under what conditions, who authorized exception, anything considered in the 
decision :

LOCATION :  AOC-R DATE:  6/8/09 

180357.FI.ZZ VWAR-SO93

NOTES

Were all requirements of the SAP, PIs and above mentioned SOP(s) met?  Yes.

SOP(s) used (refer to SOP Log)?  A-2, A-8, E-1, E-2

SOIL BORING LOG

SHEET  2  OF  2  

   Sampler Signature:  R. Fields Date: 6/8/2009
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PROJECT NUMBER BORING NUMBER

SHEET   1 OF  2

PROJECT :  AOC-R Supplemental RI, Former NASD  

WEATHER:  85°F  Sunny DRILLING CONTRACTOR :  JFA 

WATER LEVELS START :   LOGGER :  R. Fields  
DEPTH BELOW SURFACE (FT) STANDARD CORE DESCRIPTION COMMENTS

INTERVAL (FT) PENETRATION

RECOVERY (IN) TEST   DEPTH OF CASING, DRILLING RATE,
#/TYPE RESULTS   DRILLING FLUID LOSS,

6"-6"-6"-6"   TESTS, AND INSTRUMENTATION.
(N) OVM (ppm): Breathing Zone Above Hole

_ _ _
0-2 24" ---

_ _ _

_ _ _

_ _ _

4 __ 2-6 48" --- __ __

_ _ _

_ _ _

 _ _ _

_ _ _

  MINERALOGY.

LOCATION :  AOC-R 

---

---

180357.FI.ZZ

  SOIL NAME, USCS GROUP SYMBOL, COLOR,
  MOISTURE CONTENT, RELATIVE DENSITY,

  OR CONSISTENCY, SOIL STRUCTURE,

VWAR-SO94

SOIL BORING LOG

0-1' bgs  SANDY SILT (ML)  Dark brown 
(7.5YR3/3), moist, medium, non plastic, non 
cohesive, silt with very fine to fine grained sand, 
organic debris (roots)

1-3' bgs  SANDY SILT (ML)  Black (7.5YR2.5/1), 
stiff, moist, non plastic, non cohesive, silt with 
some very fine to fine grained sand, with little small 
subrounded gravel

3-5' bgs  SANDY SILT (ML)  Yellowish brown 
(10YR5/6), moist, very stiff, non plastic, non 
cohesive, silty with some very fine to fine grained 
sand, trace weathered white minerals

5-8.5' bgs  SILTY SAND (SM)  Strong brown 
(7.5YR4/6), moist, medium dense, non plastic, non 
cohesive, fine to medium grained sand with some 
silt

DATE:  6/8/09 

0925  6/8/09 END :  1100   6/8/09

0-2' bgs = 0.0 ppm 

2-6' bgs = 0.0 ppm 

DRILLING METHOD AND EQUIPMENT USED :  DPT/ Geo Probe 6610DT / 2" Macro Core System 
N/A

8 __ 6-10 48" --- __ __

_ _ _

_ _ _

_ _ _

_ _ _

12 __ 10-14 48" --- __ __

_ _ _

_ _ _

_ _ _

_ _ _

16 __ 14-18 48" --- __ __

_ _ _

_ _ _

_ _ _

_ _ _

20 __ 18-22 48" --- __ __

_ _ _

_ _ _

 _ _ _

_ _ _

24 __

   Sampler Signature: Date:

Reading 100 ppm Isobutylene @ 98.2 ppm.
1025  Beginning to rain.

1015  Collect SB-94 (4-6') + MS/MSD

1055  Stopped raining. Resume DPT effort.

Note:
0940  Collect SS-94 (0-1')

18-22' bgs = 0.0 ppm
1000  PID Cal. Check:

14-18' bgs = 0.0 ppm

Groundwater encountered @ 18-19' bgs.

---

---

6/8/2009

silt

8.5-14' bgs  SILTY SAND (SM)  Strong brown 
(10YR5/6), dry, loose, non plastic, non cohesive, 
fine to medium grained sand with some silt, little 
weathered white minerals

17-18' bgs  SILTY SAND (SM)  Grayish brown 
(10YR5/2), moist, soft, non plastic, non cohesive, 
fine to medium grained sand, with some silt, little 
coarse to very coarse grained sand

---

---

14-17' bgs  SANDY SILT (ML)  Strong brown 
(7.5YR4/6), moist, stiff, non plastic, non cohesive, 
silt with some very fine to fine sand, with little 
mottling of LEAN CLAY (CL) Greenish gray (Grey1 
6/1)

18-22' bgs  SILTY SAND (SM)  Dark grayish brown 
(10YR4/2), wet, soft, non plastic, non cohesive, fine 
to medium grained sand, with some silt and little 
coarse to very coarse grained sand

10-14' bgs = 0.0 ppm 

6-10' bgs = 0.0 ppm 

R. Fields
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PROJECT NUMBER BORING NUMBER

PROJECT :  AOC-R Supplemental RI, Former NASD

Explanation of exceptions to SAP, PI's and SOP(s) including why, under what conditions, who authorized exception, anything considered in the 
decision :

LOCATION :  AOC-R DATE:  6/8/09 

180357.FI.ZZ VWAR-SO94

NOTES

Were all requirements of the SAP, PIs and above mentioned SOP(s) met?  Yes.

SOP(s) used (refer to SOP Log)?  A-2, A-8, E-1, E-2

SOIL BORING LOG

SHEET  2  OF  2  

   Sampler Signature:  R. Fields Date: 6/8/2009
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PROJECT NUMBER BORING NUMBER

SHEET   1 OF  2

PROJECT :  AOC-R Supplemental RI, Former NASD  

WEATHER:  87°F  Sunny DRILLING CONTRACTOR :  JFA

WATER LEVELS START :   LOGGER :  R. Fields  
DEPTH BELOW SURFACE (FT) STANDARD CORE DESCRIPTION COMMENTS

INTERVAL (FT) PENETRATION

RECOVERY (IN) TEST   DEPTH OF CASING, DRILLING RATE,
#/TYPE RESULTS   DRILLING FLUID LOSS,

6"-6"-6"-6"   TESTS, AND INSTRUMENTATION.
(N) OVM (ppm): Breathing Zone Above Hole

PID Meter Calibration Check:
_ _ _

0-2 24" ---
_ _ _

0-2' bgs = 2.1 ppm
_ _ _

_ _ _

4 __ 2-6 48" --- __ 2-6' bgs = 22 ppm @ 5-6' __

_ _ _

_ _ _

 _ _ _

_ _ _

DRILLING METHOD AND EQUIPMENT USED :  DPT/ Geo Probe 6610DT w/ 2" Macro Core System 
N/A

Meter reading 100 ppm Isobutylene @ 105 
ppm. Ambient air  0.0 ppm.

---

DATE:  6/8/09 

1100  6/8/09 END :  1230   6/8/09 

0-2' bgs  SILTY SAND (SM)  Brown (10YR4/3), dry, 
medium dense, non plastic, non cohesive, fine to 
medium grained sand with some silt

2-4' bgs  SANDY SILT (ML)  Yellowish brown 
(10YR5/4), moist, stiff, non plastic, non cohesive, 
silt with very fine to fine grained sand with some 
silt, trace white minerals

4-8.5' bgs  SILTY SAND (SM)  Brown (7.5YR4/4), 
dry, medium dense, non plastic, non cohesive, fine 
to medium grained sand with some silt, little 
weathered black and white minerals

---

180357.FI.ZZ

  SOIL NAME, USCS GROUP SYMBOL, COLOR,
  MOISTURE CONTENT, RELATIVE DENSITY,

  OR CONSISTENCY, SOIL STRUCTURE,

VWAR-SO95

  MINERALOGY.

LOCATION :  AOC-R 

SOIL BORING LOG

8 __ 6-10 48" --- __ 6-10' bgs = 0.0 ppm __

_ _ _

_ _ _

_ _ _

_ _ _

12 __ 10-14 48" --- __ 10-14' bgs = 2.1 ppm @ 13-14' __

_ _ _

_ _ _

_ _ _

_ _ _

16 __ 14-18 48" --- __ 14-18' bgs = 1.3-2.4 ppm, 2.4 ppm @ 15-16' __
Groundwater encountered @ approx. 16' bgs.

_ _ _

_ _ _

_ _ _

_ _ _

20 __ __ __

_ _ _

_ _ _

 _ _ _

_ _ _

24 __

   Sampler Signature: Date:

Will collect additional sample @ 15-16' bgs 
interval.

16-18' bgs  SILTY SAND (SM)  Dark yellowish 
brown (10YR4/6), wet, loose, non plastic, non 
cohesive, fine to medium grained silty sand, with 
some silt, with little coarse grained sand

---

15-16' bgs  SILTY SAND (SM)  Dark brown 
(10YR3/3), loose, moist, non plastic, non cohesive, 
fine to medium grained sand with some silt

---

---

8.5-11' bgs  SILTY SAND (SM)  Strong brown 
(7.5YR5/6), dry, loose, non plastic, non cohesive, 
fine to medium grained sand with some silt, little 
coarse grained sand, trace subrounded small 
gravel

11-15' bgs  SANDY SILT (ML)  Strong brown 
(7.5YR4/6), medium, moist, non plastic, non 
cohesive, silt with some very fine to fine grained 
sand, with little weathered minerals- black

R. Fields 6/8/2009
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PROJECT NUMBER BORING NUMBER

PROJECT :  AOC-R Supplemental RI, Former NASD

Explanation of exceptions to SAP, PI's and SOP(s) including why, under what conditions, who authorized exception, anything considered in the 
decision :

LOCATION :  AOC-R DATE:  6/8/09 

180357.FI.ZZ VWAR-SO95

NOTES

Were all requirements of the SAP, PIs and above mentioned SOP(s) met?  Yes.

SOP(s) used (refer to SOP Log)?  A-2, A-8, E-1, E-2

SOIL BORING LOG

SHEET  2  OF  2  

   Sampler Signature:  R. Fields Date: 6/8/2009
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PROJECT NUMBER BORING NUMBER

SHEET   1 OF  2

PROJECT :  AOC-R Supplemental RI, Former NASD  

WEATHER:  83°F  Sunny  DRILLING CONTRACTOR :  JFA

WATER LEVELS START :   LOGGER :  R. Fields  
DEPTH BELOW SURFACE (FT) STANDARD CORE DESCRIPTION COMMENTS

INTERVAL (FT) PENETRATION

RECOVERY (IN) TEST   DEPTH OF CASING, DRILLING RATE,
#/TYPE RESULTS   DRILLING FLUID LOSS,

6"-6"-6"-6"   TESTS, AND INSTRUMENTATION.
(N) OVM (ppm): Breathing Zone Above Hole

_ _ _
0-2 24" ---

_ _ _

_ _ _

_ _ _

4 __ 2-6 48" --- __ 2-6' bgs = (16.1-25.1 ppm)  25.1 ppm @ 4-5' __
Breathing zone = 0.0 ppm

_ _ _

_ _ _

 _ _ _

_ _ _

180357.FI.ZZ

  SOIL NAME, USCS GROUP SYMBOL, COLOR,
  MOISTURE CONTENT, RELATIVE DENSITY,

  OR CONSISTENCY, SOIL STRUCTURE,

VWAR-SO96

  MINERALOGY.

LOCATION :  AOC-R 

SOIL BORING LOG

DATE:  6/9/09 

0800  6/9/09 END :  1000   6/9/09
DRILLING METHOD AND EQUIPMENT USED :  DPT/ Geo Probe 6610DT w/ 2" Macro Core System 

N/A

0-0.5' bgs  SANDY ORGANIC SOIL (OL/OH)  Very 
dark brown (7.5YR25/2), moist, loose, non plastic, 
non cohesive soil with some fine to medium 
grained sand

0.5-3' bgs  SILTY SAND (SM)  Dark yellowish 
brown (10YR3/4), dry, stiff, non plastic, non 
cohesive, fine to medium grained sand with some 
silt, little weathered minerals

---

---

0-2' bgs = 0.8 ppm

3-5' bgs  SANDY SILT (ML)  Dark yellowish brown 
(10YR4/4), dry, coarse, non plastic, non cohesive, 
silt with very fine to fine grained sand

5-10' bgs  SILTY SAND (SM)  Dark yellowish brown 
(10YR3/4), dry, stiff, non plastic, non cohesive, fine 
to medium grained sand with some silt

8 __ 6-10 48" --- __ __

_ _ Breathing zone = 0.0 ppm _

_ _ _

_ _ _

_ _ _

12 __ 10-14 48" --- __ __

_ _ Breathing zone = 0.0 ppm _

_ _ _

_ _ _

_ _ _

16 __ 14-18 48" --- __ __

_ _ Breathing zone = 0.0 ppm _

_ _ _

_ _ _

_ _ _

20 __ 18-22 48" --- __ __

_ _ Note: 22.1 ppm @ 22' bgs _
Breathing zone = 0.0 ppm

_ _ Groundwater encountered @ 22' bgs. _
0810  Collected SS-96 (0-1)

 _ _ 0835  Collected SS-96 (4-6) + FD _

_ 22-24 48" --- _ _

24 __

   Sampler Signature: Date: 6/9/2009

--- 10-14' bgs = (30.1-84.5 ppm)  84.5 ppm @ 10-
11'

14-18' bgs = (78.1-117 ppm)  117 ppm @ (16-
17')

0930  Collect SB-96 Additional Sample @ 20-
21' bgs

18-22' bgs = (22.4-1667 ppm)  1667 ppm @ 20-
21' bgs

6-10' bgs = (31.2-90.2 ppm)  90.2 ppm @ (9-
10')

17.5-23.5' bgs  SANDY SILT (ML)  (10YR3/4), 
moist, dense (medium), non plastic, non cohesive, 
silt with some very fine to fine grained sand

23.5-24' bgs  SILTY SAND (SM)  Dark yellowish 
brown (10YR4/6), wet, loose, non plastic, non 
cohesive, fine to medium sand, with some silt, few 
coarse - very coarse sand

---

---

---

R. Fields

10-13' bgs  SILTY SAND (SM)  Brown (10YR5/3), 
dry, loose, non plastic, non cohesive, fine to 
medium grained sand, little small sub-rounded 
gravel

13-17.5' bgs  SANDY SILT (ML)  Yellowish brown 
(10YR5/8), dry, stiff, non plastic, non cohesive, 
mottled with (ML)  Gray (10YR5/1), little weathered 
black minerals

---
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PROJECT NUMBER BORING NUMBER

PROJECT :  AOC-R Supplemental RI, Former NASD

Explanation of exceptions to SAP, PI's and SOP(s) including why, under what conditions, who authorized exception, anything considered in the 
decision :

LOCATION :  AOC-R DATE:  6/9/09 

180357.FI.ZZ VWAR-SO96

NOTES

Were all requirements of the SAP, PIs and above mentioned SOP(s) met?  Yes.

SOP(s) used (refer to SOP Log)?  A-2, A-8, E-1, E-2

SOIL BORING LOG

SHEET  2  OF  2  

   Sampler Signature:  R. Fields Date: 6/9/2009
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PROJECT NUMBER BORING NUMBER

SHEET   1 OF  2

PROJECT :  AOC-R Supplemental RI, Former NASD  

WEATHER:  87°F  Sunny DRILLING CONTRACTOR :  JFA

WATER LEVELS START :   LOGGER :  R. Fields  
DEPTH BELOW SURFACE (FT) STANDARD CORE DESCRIPTION COMMENTS

INTERVAL (FT) PENETRATION

RECOVERY (IN) TEST   DEPTH OF CASING, DRILLING RATE,
#/TYPE RESULTS   DRILLING FLUID LOSS,

6"-6"-6"-6"   TESTS, AND INSTRUMENTATION.
(N) OVM (ppm): Breathing Zone Above Hole

_ _ _
0-2 24" ---

_ _ _

_ _ _

_ _ _

4 __ 2-6 48" --- __ __

_ _ _

_ _ _

 _ _ _

_ _ _

DRILLING METHOD AND EQUIPMENT USED :  DPT/ Geo Probe 6610DT w/ 2" Macro Core System 
N/A

0-2' bgs = 5.1-89.9 ppm, 89 ppm @ 0.6

2-6' bgs = 0.0 ppm

0-0.5' bgs  SANDY SILT (ML)  Dark brown 
(10YR3/3), moist, loose, non plastic, non cohesive, 
silt with very fine to fine sand, organic debris (roots)

0.5-2' bgs  SANDY SILT (ML)  Light greenish gray 
(Grey1 7/1), loose, dry, non plastic, non cohesive, 
silt with some very fine to fine grained sand, with 
little angular to sub angular, small-large gravel

2-4' bgs  SILTY SAND (SM)  Dark yellowish brown 
(10YR3/4), dry, stiff, non plastic, non cohesive, fine 
to medium grained sand, with some silt, little 
weathered minerals

---

4-14' bgs  SILTY SAND (SM)  Yellowish brown 
(10YR5/6), dry, loose, non plastic, non cohesive, 
fine to very coarse grained sand with few small

DATE:  6/9/09 

1330  6/9/09 END :  1500   6/9/09 

---

180357.FI.ZZ

  SOIL NAME, USCS GROUP SYMBOL, COLOR,
  MOISTURE CONTENT, RELATIVE DENSITY,

  OR CONSISTENCY, SOIL STRUCTURE,

VWAR-SO97

  MINERALOGY.

LOCATION :  AOC-R 

SOIL BORING LOG

8 __ 6-10 48" --- __ __

_ _ 100 ppm Isobutylene reading 94.6 ppm. _

_ _ _

_ _ _

_ _ _

12 __ 10-14 48" --- __ __

_ _ _

_ _ _

_ _ _

_ _ _

16 __ 14-18 48" --- __ __

_ _ _

_ _ _

_ _ _

_ _ _

20 __ 18-22 48" --- __ __

_ _ 1601  PID Cal. Check: _
100 ppm Isobutylene reading 94.3 ppm.

_ _ Groundwater @ 20' bgs. _

 _ _ 1415  Collected SS-97 (0-1') _
1445  Collected SB-97 (4-6') + MS/MSD

_ _ _

24 __

   Sampler Signature: Date:

18-22' bgs = 0.0 ppm

14-18' bgs  SILTY SAND (SM)  Brown (10YR5/3), 
dry, loose, non plastic, non cohesive, fine to 
medium grained sand, few small subrounded 
gravel

18-22' bgs  SILTY SAND (SM)  Dark  yellowish 
brown (10YR4/6), wet, loose, non plastic, non 
cohesive, fine to medium sand with some silt, few 
coarse- very coarse sand, coarsening downward

---

---

6-10' bgs = 0.0 ppm
1548  PID Cal. Check:

10-14' bgs = 0.0 ppm

14-18' bgs = 0.0 ppm

---

---

fine to very coarse grained sand, with few small 
subrounded gravel

R. Fields 6/9/2009
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PROJECT NUMBER BORING NUMBER

PROJECT :  AOC-R Supplemental RI, Former NASD

Explanation of exceptions to SAP, PI's and SOP(s) including why, under what conditions, who authorized exception, anything considered in the 
decision :

LOCATION :  AOC-R DATE:  6/9/09 

180357.FI.ZZ VWAR-SO97

NOTES

Were all requirements of the SAP, PIs and above mentioned SOP(s) met?  Yes.

SOP(s) used (refer to SOP Log)?  A-2, A-8, E-1, E-2

SOIL BORING LOG

SHEET  2  OF  2  

   Sampler Signature:  R. Fields Date: 6/9/2009
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PROJECT NUMBER BORING NUMBER

SHEET   1 OF  2

PROJECT :  AOC-R Supplemental RI, Former NASD  

WEATHER:  85°F  Sunny/Partly Cloudy DRILLING CONTRACTOR :  JFA

WATER LEVELS START :   LOGGER :  R. Fields  
DEPTH BELOW SURFACE (FT) STANDARD CORE DESCRIPTION COMMENTS

INTERVAL (FT) PENETRATION

RECOVERY (IN) TEST   DEPTH OF CASING, DRILLING RATE,
#/TYPE RESULTS   DRILLING FLUID LOSS,

6"-6"-6"-6"   TESTS, AND INSTRUMENTATION.
(N) OVM (ppm): Breathing Zone Above Hole

_ _ _
0-2 24" ---

_ _ 1012  PID Cal. Check: _
100 ppm Isobutylene reading = 96.2 ppm

_ _ _

_ _ _

4 __ 2-6 48" --- __ 2-6' bgs = 0.0 ppm __

_ _ _

_ _ _

 _ _ _

_ _ _

0-0.5' bgs  SANDY SILT (ML)  Dark brown 
(10YR3/3), moist, loose, non plastic, non cohesive, 
silt with very fine to fine grained sand

0.5-2.5' bgs  SANDY SILT (ML)  Light greenish gray 
(Grey 1 7/1). dry, loose, non plastic, non cohesive, 
silt with some very fine to fine sand

2.5-4.5' bgs  SILTY SAND (SM)  Dark yellowish 
brown (10YR3/4), dry, stiff, non plastic, non 
cohesive, fine to medium grained sand, with some 
silt, with little weathered minerals

4.5-10' bgs  SILTY SAND (SM)  Dark yellowish 
brown (10YR3/4), dry, stiff, non plastic, non 
cohesive, fine to medium grained sand with some 
silt

---

---

180357.FI.ZZ

  SOIL NAME, USCS GROUP SYMBOL, COLOR,
  MOISTURE CONTENT, RELATIVE DENSITY,

  OR CONSISTENCY, SOIL STRUCTURE,

VWAR-SO98

LOCATION :  AOC-R 

SOIL BORING LOG

DATE:  6/9/09 

0950  6/9/09 END :  1055  6/9/09 

  MINERALOGY.

DRILLING METHOD AND EQUIPMENT USED :  DPT/Geo Probe 6610DT w/ 2" Macro Core System 
N/A

0-2' bgs = 0.0 ppm

8 __ 6-10 48" --- __ 6-10' bgs = 0.0 ppm __

_ _ _

_ _ _

_ _ _

_ _ _

12 __ 10-14 48" --- __ 10-14' bgs = 98 ppm. 98 ppm @ 13-14' bgs __

_ _ _

_ _ _

_ _ _

_ _ _

16 __ 14-18 48" --- __ __

_ _ Breathing Zone = 0.0 ppm _

_ _ _

_ _ _

_ _ _

20 __ 18-22 48" --- __ 18-22' bgs  (9.0-58.2 ppm), 58.2 ppm @ 21-22' __
Groundwater @ 22' bgs.

_ _ 1010  Collect SS-98 (0-1) _

_ _ _

 _ _ _

_ _ _

24 __

   Sampler Signature: Date:

1045  Collect SB-98.  Additional sample @ 17-
18' bgs. 

---

---

10-14' bgs  SILTY SAND (SM)  Brown (10YR5/3), 
dry, loose, non plastic, non cohesive, fine to 
medium grained sand, little small subrounded 
gravel

---

---

14-17' bgs  SANDY SILT (ML)  Yellowish brown 
(10YR5/8), dry, stiff, non plastic, non cohesive, silt 
with very fine to fine grained sand, trace mottling 
(ML) (10YR5/1), gray for weathered, black for 
minerals

17-22' bgs  SANDY SILT (ML)  Dark yellowish 
brown (10YR3/4), non plastic, non cohesive, silt 
with some very fine to fine grained sand, moist

14-18' bgs = 76.5-182 ppm, 182 ppm @ 17-18' 
bgs

1030  Collect SB-98 (4-6).  * FD for pH/TOC/gra

R. Fields 6/9/2009
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PROJECT NUMBER BORING NUMBER

PROJECT :  AOC-R Supplemental RI, Former NASD

Explanation of exceptions to SAP, PI's and SOP(s) including why, under what conditions, who authorized exception, anything considered in the 
decision :

LOCATION :  AOC-R DATE:  6/9/09 

180357.FI.ZZ VWAR-SO98

NOTES

Were all requirements of the SAP, PIs and above mentioned SOP(s) met?  Yes.

SOP(s) used (refer to SOP Log)?  A-2, A-8, E-1, E-2

SOIL BORING LOG

SHEET  2  OF  2  

   Sampler Signature:  R. Fields Date: 6/9/2009
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PROJECT NUMBER BORING NUMBER

SHEET   1 OF  2

PROJECT :  AOC-R Supplemental RI, Former NASD  

WEATHER:  90°F  Sunny DRILLING CONTRACTOR :  JFA

WATER LEVELS START :   LOGGER :  R. Fields  
DEPTH BELOW SURFACE (FT) STANDARD CORE DESCRIPTION COMMENTS

INTERVAL (FT) PENETRATION

RECOVERY (IN) TEST   DEPTH OF CASING, DRILLING RATE,
#/TYPE RESULTS   DRILLING FLUID LOSS,

6"-6"-6"-6"   TESTS, AND INSTRUMENTATION.
(N) OVM (ppm): Breathing Zone Above Hole

_ 0-0.5 6" --- _ 0-0.5' bgs = 0.0 ppm _

_ _ _

_ _ _

_ _ _

4 __ __ __

_ _ _

_ _ _

 _ _ _

_ _ _

---
0-0.5' bgs  SANDY SILT (ML)  Dark brown 
(10YR3/3), loose, non plastic, non cohesive, silt 
with some very fine to fine sand, with little, small-
large subrounded to subangular gravel

DATE:  6/10/09 

1555  6/10/09 END :  1605  6/10/09 

1600  Collect sample @ SS-99

DRILLING METHOD AND EQUIPMENT USED :  DPT/Geo Probe 6610DT w/ 2" Macro Core System 
N/A

180357.FI.ZZ

  SOIL NAME, USCS GROUP SYMBOL, COLOR,
  MOISTURE CONTENT, RELATIVE DENSITY,

  OR CONSISTENCY, SOIL STRUCTURE,

VWAR-SO99

  MINERALOGY.

LOCATION :  AOC-R 

SOIL BORING LOG

8 __ __ __

_ _ _

_ _ _

_ _ _

_ _ _

12 __ __ __

_ _ _

_ _ _

_ _ _

_ _ _

16 __ __ __

_ _ _

_ _ _

_ _ _

_ _ _

20 __ __ __

_ _ _

_ _ _

 _ _ _

_ _ _

24 __

   Sampler Signature: Date: 6/10/2009R. Fields
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PROJECT NUMBER BORING NUMBER

PROJECT :  AOC-R Supplemental RI, Former NASD

Explanation of exceptions to SAP, PI's and SOP(s) including why, under what conditions, who authorized exception, anything considered in the 
decision :

LOCATION :  AOC-R DATE:  6/10/09 

180357.FI.ZZ VWAR-SO99

NOTES

Were all requirements of the SAP, PIs and above mentioned SOP(s) met?  Yes.

SOP(s) used (refer to SOP Log)?  A-2, A-8, E-1, E-2

SOIL BORING LOG

SHEET  2  OF  2  

   Sampler Signature:  R. Fields Date: 6/10/2009
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PROJECT NUMBER BORING NUMBER

SHEET   1 OF  2

PROJECT :  AOC-R Supplemental RI, Former NASD  

WEATHER:  90°F  Sunny DRILLING CONTRACTOR :  JFA

WATER LEVELS START :   LOGGER :  R. Fields  
DEPTH BELOW SURFACE (FT) STANDARD CORE DESCRIPTION COMMENTS

INTERVAL (FT) PENETRATION

RECOVERY (IN) TEST   DEPTH OF CASING, DRILLING RATE,
#/TYPE RESULTS   DRILLING FLUID LOSS,

6"-6"-6"-6"   TESTS, AND INSTRUMENTATION.
(N) OVM (ppm): Breathing Zone Above Hole

_ 0-0.5 6" --- _ 0-0.5' bgs = 0.0 ppm _

_ _ 1635  Collect FD @ SB-100 _

_ _ _

_ _ _

4 __ __ __

_ _ _

_ _ _

 _ _ _

_ _ _

180357.FI.ZZ

  SOIL NAME, USCS GROUP SYMBOL, COLOR,
  MOISTURE CONTENT, RELATIVE DENSITY,

  OR CONSISTENCY, SOIL STRUCTURE,

VWAR-SO100

LOCATION :  AOC-R 

SOIL BORING LOG

DATE:  6/10/09 

1625  6/10/09 END :  1640  6/10/09 

0-0.5' bgs  SANDY SILT (ML)  Dark brown 
(10YR3/3), dry, loose, non plastic, non cohesive, 
silt with very fine to fine grained sand, little - small 
to large sub rounded to subangular gravel

DRILLING METHOD AND EQUIPMENT USED :  DPT/Geo Probe 6610DT w/ 2" Macro Core System 
N/A

1630  Collect sample @ SS-100
---

  MINERALOGY.

8 __ __ __

_ _ _

_ _ _

_ _ _

_ _ _

12 __ __ __

_ _ _

_ _ _

_ _ _

_ _ _

16 __ __ __

_ _ _

_ _ _

_ _ _

_ _ _

20 __ __ __

_ _ _

_ _ _

 _ _ _

_ _ _

24 __

   Sampler Signature: Date:R. Fields 6/10/2009
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PROJECT NUMBER BORING NUMBER

PROJECT :  AOC-R Supplemental RI, Former NASD

Explanation of exceptions to SAP, PI's and SOP(s) including why, under what conditions, who authorized exception, anything considered in the 
decision :

LOCATION :  AOC-R DATE:  6/10/09 

180357.FI.ZZ VWAR-SO100

NOTES

Were all requirements of the SAP, PIs and above mentioned SOP(s) met?  Yes.

SOP(s) used (refer to SOP Log)?  A-2, A-8, E-1, E-2

SOIL BORING LOG

SHEET  2  OF  2  

   Sampler Signature:  R. Fields Date: 6/10/2009

Page 99 of 99



Appendix D 
Rock Core Photos 



 

Figure D-1
Monitoring Well 1 

5’ to 15’ bgs Interval Rock Core
Remedial Investigation Report AOC R, Vieques, Puerto Rico 



 

Figure D-2
Monitoring Well 1 

15’ to 25’ bgs Interval Rock Core
Remedial Investigation Report AOC R, Vieques, Puerto Rico 



Appendix E 
Grain Size Analysis Data 















































































































































































Appendix F 
Monitoring Well Completion Diagrams 



PROJECT NUMBER WELL NUMBER

180357.FI.FK.AR NDARMW01 SHEET   1 OF   1

WELL COMPLETION DIAGRAM

PROJECT : NAVFAC - ATLANTIC (WEST VIEQUES) LOCATION : AOC-R DATE: 12/8/2005

DRILLING CONTRACTOR : Geoworks, Inc.

DRILLING METHOD AND EQUIPMENT USED : Mobile B-61 HDX, HSA 4.25, and  6" diameter air hammer

WATER LEVEL : 29.23 ft BTOC  3/17/2006 START : 12/5/2005 1045 END : 12/8/05   LOGGER : Lisa Carter

1- Ground elevation at well NA

2- Top of casing elevation 37.4285 ft

Square 3" diameter steel hinged
3- Wellhead protection cover type sticking locking with 4 concrete filled

ballard.
a) concrete pad dimensions 3' x 3' x 6"

4- Dia./type of well casing 2" diameter PVC schedule 40.

2

17.0'

3

1

8

4

0.5'

3'

5- Screen slot size 0.010" slot size.

6- Type screen filter 6/28 silica sand pack.
a) Quantity used

7- Type of seal Cetco bentonite pellets 3/8" size.
a) Quantity used 3/4 of  5 gallon bucket

8- Grout for each 10 gal use 2 gal water, 1/4 bag
a) Grout mix used Portland , 6 gal sand, 1 handful bentonite gel.
b) Method of placement Pour from land surface
c) Vol. of well casing grout approx 60 gallons.

Development method Surge Block and SS Monsoon Pump

Volume purged during developmen318 gallons

Comments
For each 10 gallons of grout mixed drillers used 2 gallons of tap water,

1/4 bag of Portland Cement, 6 gallons of sand taken from local sand

supply, fine-medium grained, and 1 handful of bentonite gel.

5 bags of 50 lb sand.

6"

34'

32'

10'

2

17.0'

2.5'

3

1

8

7

4

5

6

2'

0.5'

3'

WCD_AOC R_Former Construction Staging Area_NDAR-MW01 to NDAR-MW07.xls xxxxxx.xx.xx



PROJECT NUMBER WELL NUMBER

180357.FI.FK.AR NDARMW02 SHEET   1 OF   1

WELL COMPLETION DIAGRAM

PROJECT : NAVFAC - ATLANTIC (WEST VIEQUES) LOCATION : AOC-R DATE: 12/8/2005

DRILLING CONTRACTOR : Geoworks, Inc.

DRILLING METHOD AND EQUIPMENT USED : Mobile B-61 HDX, HSA 4.25, and  6" diameter air hammer

WATER LEVEL : 27.70 ft BTOC  3/17/2006 START : 12/8/05  0730 hrs END : 12/9/05   LOGGER : Lisa Carter

1- Ground elevation at well NA

2- Top of casing elevation 33.1585 ft

Square 3" diameter steel hinged
3- Wellhead protection cover type stick up locking with 4 concrete filled

ballard outside pad.
a) concrete pad dimensions 3' x 3' x 6"

4- Dia./type of well casing 2" diameter PVC schedule 40.

2

17.5'

3

1

8

4

0.5'

3'

5- Screen slot size 0.010" slot size.

6- Type screen filter 6/28 silica sand pack. Standard silica sand.
a) Quantity used 4 bags of 50 lb sand.

7- Type of seal Cetco bentonite pellets 3/8" size.
a) Quantity used 3/4 of a  5 gallon bucket

8- Grout for each 10 gal use 2 gal water, 1/4 bag
a) Grout mix used Portland , 6 gal sand, 1 handful bentonite gel.
b) Method of placement Pour from land surface.
c) Vol. of well casing grout Approximately 100 gallons.

Development method Surge Block and SS Monsoon Pump

Volume purged during developmen26.5 gallons

Comments
For each 10 gallons of grout mixed drillers used 2 gallons of tap water,

1/4 bag of Portland Cement, 6 gallons of sand taken from local sand

supply, fine-medium grained, and 1 handful of bentonite gel.

6"

32'

32'

10'

2

17.5'

2'

3

1

8

7

4

5

6

2'

0.5'

3'

WCD_AOC R_Former Construction Staging Area_NDAR-MW01 to NDAR-MW07.xls xxxxxx.xx.xx



PROJECT NUMBER WELL NUMBER

180357.FI.FK.AR NDARMW03 SHEET   1 OF   1

WELL COMPLETION DIAGRAM

PROJECT : NAVFAC - ATLANTIC (WEST VIEQUES) LOCATION : AOC-R DATE: 12/8/2005

DRILLING CONTRACTOR : Geoworks, Inc.

DRILLING METHOD AND EQUIPMENT USED : Mobile B-61 HDX, HSA 4.25, and  6" diameter air hammer

WATER LEVEL : 19.25 ft BTOC  3/17/2006 START : 12/12/2005 0900 END : 12/12/05   LOGGER : Lisa Carter

1- Ground elevation at well NA

2- Top of casing elevation 21.4103 ft

Square 3" diameter steel hinged
3- Wellhead protection cover type locking casing with 4 concrete filled

ballards.
a) concrete pad dimensions 3' x 3' x 6"

4- Dia./type of well casing 2" diameter PVC schedule 40.

2

9.0'

3

1

8

4

0.5'

3'

5- Screen slot size 0.010" slot size.

6- Type screen filter 6/28 silica sand pack. Standard silica sand.
a) Quantity used 7 bags of 50 lb sand.

7- Type of seal Cetco bentonite pellets 3/8" size.
a) Quantity used 3/4 of a  5 gallon bucket

8- Grout Each batch contains:
a) Grout mix used
b) Method of placement Pour from land surface.
c) Vol. of well casing grout Approximately 35 gallons (7 batches).

Development method Surge Block and SS Monsoon Pump

Volume purged during developmen35 gallons

Comments

25 lbs Portland cement,1 lb bentonite,2.5 gal water.

8"

25'

24'

10'

2

9.0'

2.5'

3

1

8

7

4

5

6

2'

0.5'

3'

WCD_AOC R_Former Construction Staging Area_NDAR-MW01 to NDAR-MW07.xls xxxxxx.xx.xx



PROJECT NUMBER WELL NUMBER

180357.FI.FK.AR NDARMW04 SHEET   1 OF   1

WELL COMPLETION DIAGRAM

PROJECT : NAVFAC - ATLANTIC (WEST VIEQUES) LOCATION : AOC-R DATE: 12/7/2005

DRILLING CONTRACTOR : Geoworks, Inc.

DRILLING METHOD AND EQUIPMENT USED : Mobile B-61 HDX, HSA 4.25, and  6" diameter air hammer

WATER LEVEL : 19.00 ft BTOC  3/17/2006 START : 12/7/05  1300 END : 12/9/05 1400   LOGGER : Lisa Carter

1- Ground elevation at well

2- Top of casing elevation 21.2668 ft

Square 3" diameter steel hinged
3- Wellhead protection cover type sticking locking with 4 concrete filled

ballard outside pad.
a) concrete pad dimensions 3' x 3' x 6"

4- Dia./type of well casing 2" diameter PVC schedule 40.

2

12.5'

3

1

8

4

0.5'

3'

5- Screen slot size 0.010" slot size.

6- Type screen filter 6/28 silica sand pack
a) Quantity used 3 1/2 bags of 50 lb sand.

7- Type of seal Cetco bentonite pellets 3/8" size.
a) Quantity used One 5 gallon bucket

8- Grout for each 10 gal use 2 gal water, 1/4 bag
a) Grout mix used Portland , 6 gal sand, 1 handful bentonite gel.
b) Method of placement Dump 5 gallon bucket
c) Vol. of well casing grout

Development method Surge Block and SS Monsoon Pump

Volume purged during developmen53 gallons

Comments
For each 10 gallons of grout mixed drillers used 2 gallons of tap water,

1/4 bag of Portland Cement, 6 gallons of sand taken from local sand

supply, fine-medium grained, and 1 handful of bentonite gel.

6"

28'

27'

10'

2

12.5'

2'

3

1

8

7

4

5

6

2'

0.5'

3'

WCD_AOC R_Former Construction Staging Area_NDAR-MW01 to NDAR-MW07.xls xxxxxx.xx.xx



PROJECT NUMBER WELL NUMBER

180357.FI.FK.AR NDARMW05 SHEET   1 OF   1

WELL COMPLETION DIAGRAM

PROJECT : NAVFAC - ATLANTIC (WEST VIEQUES) LOCATION : AOC-R DATE: 12/13/2005

DRILLING CONTRACTOR : Geoworks, Inc.

DRILLING METHOD AND EQUIPMENT USED : Mobile B-61 HDX, HSA 4.25, and  6" diameter air hammer

WATER LEVEL : 18.73 ft BTOC  3/17/2006 START : 12/13/2005  1000 END : 12/13/05   LOGGER : Lisa Carter

1- Ground elevation at well NA

2- Top of casing elevation 20.4763 ft

Square 3" diameter steel hinged
3- Wellhead protection cover type sticking locking with 4 concrete filled

ballard.
a) concrete pad dimensions 3' x 3' x 6"

4- Dia./type of well casing 2" diameter PVC schedule 40.

2

6.5'

3

1

8

4

0.5'

3'

5- Screen slot size 0.010" slot size.

6- Type screen filter 6/28 silica sand pack. Standard silica sand.
a) Quantity used 8 bags of 50 lb sand.

7- Type of seal Cetco bentonite pellets 3/8" size.
a) Quantity used 3/4 of 5 gallon bucket

8- Grout for each 10 gal use 2.5 gal water, 1/4 bag
a) Grout mix used Portland , 6 gal sand, 1 handful bentonite gel.
b) Method of placement Dump 5 gallon bucket
c) Vol. of well casing grout ~25 gallons

Development method Surge Block and SS Monsoon Pump

Volume purged during developmen51.0 Gallons

Comments
For each 10 gallons of grout mixed drillers used 2 gallons of tap water,

1/4 bag of Portland Cement, 6 gallons of sand taken from local sand

supply, fine-medium grained, and 1 handful of bentonite gel.

8"

23'

22'

10'

2

6.5'

3'

3

1

8

7

4

5

6

2'

0.5'

3'

WCD_AOC R_Former Construction Staging Area_NDAR-MW01 to NDAR-MW07.xls xxxxxx.xx.xx



PROJECT NUMBER WELL NUMBER

180357.FI.FK.AR NDARMW06 SHEET   1 OF   1

WELL COMPLETION DIAGRAM

PROJECT : NAVFAC - ATLANTIC (WEST VIEQUES) LOCATION : AOC-R DATE: 12/14/2005

DRILLING CONTRACTOR : Geoworks, Inc.

DRILLING METHOD AND EQUIPMENT USED : Mobile B-61 HDX, HSA 4.25, and  6" diameter air hammer

WATER LEVEL : 18.68 ft BTOC  3/17/2006 START : 12/14/2005 0800 END : 12/14/05   LOGGER : Lisa Carter

1- Ground elevation at well NA

2- Top of casing elevation 20.6889 ft

Square 3" diameter steel hinged
3- Wellhead protection cover type sticking locking with 4 concrete filled

ballard.
a) concrete pad dimensions 3' x 3' x 6"

4- Dia./type of well casing 2" diameter PVC schedule 40.

2

7.5'

3

1

8

4

0.5'

3'

5- Screen slot size 0.010" slot size.

6- Type screen filter 6/28 silica sand pack
a) Quantity used 9 bags of 50 lb sand.

7- Type of seal Cetco bentonite pellets 3/8" size.
a) Quantity used 3/4 of a  5 gallon bucket

8- Grout Each batch contains:
a) Grout mix used
b) Method of placement Pour from land surface.
c) Vol. of well casing grout 5 batches of 5gallons each (25 gal total)

Development method Surge Block and SS Monsoon Pump

Volume purged during developmen47 Gallons

Comments

25 lbs Portland cement,1 lb bentonite,2.5 gal water.

8"

24'

24'

10'

2

7.5'

4'

3

1

8

7

4

5

6

2'

0.5'

3'

WCD_AOC R_Former Construction Staging Area_NDAR-MW01 to NDAR-MW07.xls xxxxxx.xx.xx



PROJECT NUMBER WELL NUMBER

180357.FI.FK.AR NDARMW07 SHEET   1 OF   1

WELL COMPLETION DIAGRAM

PROJECT : NAVFAC - ATLANTIC (WEST VIEQUES) LOCATION : AOC-R DATE: 12/14/2005

DRILLING CONTRACTOR : Geoworks, Inc.

DRILLING METHOD AND EQUIPMENT USED : Mobile B-61 HDX, HSA 4.25, and  6" diameter air hammer

WATER LEVEL : 18.59 ft BTOC  3/17/2006 START : 12/14/2005 1400 END : 12/14/05   LOGGER : Lisa Carter

1- Ground elevation at well NA

2- Top of casing elevation 20.6834 ft

Square 3" diameter steel hinged
3- Wellhead protection cover type sticking locking with 4 concrete filled

ballard.
a) concrete pad dimensions 3' x 3' x 6"

4- Dia./type of well casing 2" diameter PVC schedule 40.

2

10.5'

3

1

8

4

0.5'

3'

5- Screen slot size 0.010" slot size.

6- Type screen filter 6/286/28 silica sand pack
a) Quantity used 6 bags of 50 lb sand.

7- Type of seal Cetco bentonite pellets 3/8" size.
a) Quantity used 3/4 of a  5 gallon bucket

8- Grout Each batch contains:
a) Grout mix used
b) Method of placement Pour from land surface.
c) Vol. of well casing grout 7 batches of 5 gallons each (35 gal total)

Development method Surge Block and SS Monsoon Pump

Volume purged during developmen20 Gallons

Comments

25 lbs Portland cement,1 lb bentonite,2.5 gal water.

8"

26'

25'

10'

2

10.5'

2'

3

1

8

7

4

5

6

2'

0.5'

3'
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Appendix G 
Well Development Logs 



PROJECT NUMBER WELL NUMBERPROJECT NUMBER WELL NUMBER

180357 FI FK AR MW-01 SHEET 1 OF 2180357.FI.FK.AR MW-01 SHEET   1 OF   2

WELL DEVELOPMENT LOGWELL DEVELOPMENT LOGWELL DEVELOPMENT LOG

PROJECT : NAVFAC - Atlantic (Vieques)      LOCATION AOC - R DATE: 12/12/2005PROJECT : NAVFAC  Atlantic (Vieques)      LOCATION AOC  R DATE: 12/12/2005

DEVELOPMENT CONTRACTOR : CH2M HILL 

DEVELOPMENT METHOD AND EQUIPMENT USED S Bl k i h S i l S l M P YSI W li H h T bidi MDEVELOPMENT METHOD AND EQUIPMENT USED : Surge Block with Stainless Steel Monsoon Pump; YSI Water quality meter, Hach Turbidity Meter

START WATER LEVELS 27 08' BTOC START 12/12/05 1425 END 12/20/05 1140 LOGGER D Li i tSTART WATER LEVELS : 27.08' BTOC START : 12/12/05 1425 END :  12/20/05 1140   LOGGER : D. Livingston

MAXIMUM DRAWDOWN DURING PUMPING: Approximatly 3 1'MAXIMUM DRAWDOWN DURING PUMPING: Approximatly  3.1'

RANGE AND AVERAGE DISCHARGE RATE: Range of flow rates were 0 5 to 1 3 gpmRANGE AND AVERAGE DISCHARGE RATE: Range of flow rates were 0.5 to 1.3 gpm.

TOTAL QUANTITY OF WATER DISCHARGED: 318 gallonsTOTAL QUANTITY OF WATER DISCHARGED:  318 gallons

DISPOSITION OF DISCHARGE WATER: 55 gallon drumDISPOSITION OF DISCHARGE WATER: 55 gallon drum

Water Volume WaterWater Volume Water
Flow Discharged Level Turbidity Temperature Conductivity Salinity D O ORPFlow Discharged Level Turbidity Temperature Conductivity Salinity D.O. ORP

Ti (L/ i ) ( l) (ft BTOC) (NTU) (°C) H ( h / ) ( /L) ( V)Time (L/min) (gal) (ft BTOC) (NTU) (°C) pH (µmhos/cm) (mg/L) (mV)

1425 1.24 >1000 28.35 7.04 1193 0.55 0.66 20.31.20 27.571425 1.24 >1000 28.35 7.04 1193 0.55 0.66 20.31.20 27.57

1430 1 04 >1000 28 18 6 82 1271 0 59 0 34 19 28 50 28 181430 1.04 >1000 28.18 6.82 1271 0.59 0.34 19.28.50 28.18

1435 0.5 >1000 28.73 6.91 1283 0.59 0.12 8.010.00 27.761435 0.5 1000 28.73 6.91 1283 0.59 0.12 8.010.00 27.76

1440 0 5 >1000 29 54 6 75 1356 0 62 0 14 -4 912 00 29 611440 0.5 >1000 29.54 6.75 1356 0.62 0.14 -4.912.00 29.61

1445 1 >1000 29 65 6 72 1370 0 62 0 14 11 714 00 27 581445 1 >1000 29.65 6.72 1370 0.62 0.14 -11.714.00 27.58

1450 1.3 >1000 28.38 6.74 1333 0.62 0.12 -4.817.00 27.921450 1.3 >1000 28.38 6.74 1333 0.62 0.12 4.817.00 27.92

1455 0 8 >1000 28 17 6 68 1332 0 62 0 14 6 118 00 28 021455 0.8 >1000 28.17 6.68 1332 0.62 0.14 6.118.00 28.02

1500 0.8 >1000 28.23 6.67 1347 0.62 0.11 10.220.00 28.09

1505 0 8 >1000 28 29 6 69 1334 0 62 0 19 7 221 50 28 081505 0.8 >1000 28.29 6.69 1334 0.62 0.19 7.221.50 28.08

1510 0 8 1000 28 33 6 67 1341 0 62 0 10 5 523 00 28 001510 0.8 >1000 28.33 6.67 1341 0.62 0.10 5.523.00 28.00

1515 0.7 >1000 28.11 6.70 1335 0.62 0.09 -0.724.50 28.161515 0.7 >1000 28.11 6.70 1335 0.62 0.09 0.724.50 28.16

1520 0 8 >1000 28 10 6 72 1326 0 62 0 10 5 126 00 28 201520 0.8 >1000 28.10 6.72 1326 0.62 0.10 -5.126.00 28.20

1545 1 >1000 27.97 6.75 1310 0.61 0.23 5.927.50 28.23

1550 1 1 >1000 27 91 6 72 1322 0 62 0 16 -0 229 00 28 251550 1.1 >1000 27.91 6.72 1322 0.62 0.16 -0.229.00 28.25

1555 0 9 997 27 91 6 73 1324 0 62 0 12 4 131 00 28 261555 0.9 997 27.91 6.73 1324 0.62 0.12 -4.131.00 28.26

1600 1.1 342 27.86 6.73 1321 0.62 0.08 -4.032.50 28.291600 1.1 342 27.86 6.73 1321 0.62 0.08 4.032.50 28.29

1605 0 8 50 2 27 86 6 73 1320 0 62 0 06 7 334 00 28 291605 0.8 50.2 27.86 6.73 1320 0.62 0.06 -7.334.00 28.29

1610 0.7 >1000 27.94 6.73 1314 0.62 0.16 -5.935.50 28.286 0 0 000 9 6 3 3 0 6 0 6 5 935 50 8 8

1615 0 9 836 27 94 6 71 1315 0 62 0 12 -7 737 00 28 311615 0.9 836 27.94 6.71 1315 0.62 0.12 -7.737.00 28.31

1620 0 9 438 27 93 6 71 1320 0 61 0 09 4 338 00 28 411620 0.9 438 27.93 6.71 1320 0.61 0.09 -4.338.00 28.41

1625 1 307 27.94 6.70 1310 0.61 0.07 -3.939.50 28.381625 1 307 27.94 6.70 1310 0.61 0.07 3.939.50 28.38

1630 0 9 150 27 92 6 70 1309 0 61 0 05 5 541 00 28 421630 0.9 150 27.92 6.70 1309 0.61 0.05 -5.541.00 28.42

1635 1 27.8 27.90 6.69 1306 0.61 0.05 -6.942.50 28.41

Well Development Logs_AOCR-MW01 to AOCR-MW07.xls



Water Volume WaterWater Volume Water
Flow Discharged Level Turbidity Temperature Conductivity Salinity D.O. ORPFlow Discharged Level Turbidity Temperature Conductivity Salinity D.O. ORP

Time (L/min) (gal) (ft BTOC) (NTU) (°C) pH (µmhos/cm) (mg/L) (mV)Time (L/min) (gal) (ft BTOC) (NTU) ( C) pH (µmhos/cm) (mg/L) (mV)

1640 1 14.7 27.89 6.70 1306 0.61 0.06 -7.144.00 28.511640 1 14.7 27.89 6.70 1306 0.61 0.06 7.144.00 28.51

1645 0 9 12 9 27 87 6 70 1304 0 61 0 05 -7 045 00 28 501645 0.9 12.9 27.87 6.70 1304 0.61 0.05 -7.045.00 28.50

71 00- - - - - - - -71.00 --
12/19/2005
1205 - - - - - - - -
12/19/2005

- 27.291205 - - - - - - - -- 27.29

1215 18 9 27 50 6 75 1324 0 62 1 66 178 581 00 30 181215 - 18.9 27.50 6.75 1324 0.62 1.66 178.581.00 30.18

1230 - 30.2 27.56 6.74 1315 0.62 1.20 172.790.00 On Pump1230 30.2 27.56 6.74 1315 0.62 1.20 172.790.00 On Pump

1245 - 27 9 27 58 6 74 1303 0 61 1 16 169 996 00 On Pump1245 - 27.9 27.58 6.74 1303 0.61 1.16 169.996.00 On Pump

1330 10 5 27 59 6 75 1280 0 60 1 26 167 8122 00 O P1330 - 10.5 27.59 6.75 1280 0.60 1.26 167.8122.00 On Pumpp

1416 - 16.5 27.56 6.73 1272 0.60 2.40 177.9149.00 On Pump1416 - 16.5 27.56 6.73 1272 0.60 2.40 177.9149.00 On Pump

1517 3 37 27 63 6 74 1260 0 59 1 34 179 9188 00 On Pump1517 - 3.37 27.63 6.74 1260 0.59 1.34 179.9188.00 On Pump
12/20/2005
0800 - - - - - - - -- 27.310800 27.31

0830 - 184 27 44 6 74 1314 0 62 1 77 210 8114 00 On Pump0830 - 184 27.44 6.74 1314 0.62 1.77 210.8114.00 On Pump

09 3 8 2 4 6 3 12 9 0 60 2 16 18 32 9 00 O P0955 - 73.8 27.47 6.73 1279 0.60 2.16 187.3259.00 On Pumpp

1115 - 68.4 27.58 6.71 1265 0.60 1.68 206.6304.00 On Pump1115 - 68.4 27.58 6.71 1265 0.60 1.68 206.6304.00 On Pump

1120 13 27 60 6 71 1265 0 60 1 74 209 6308 00 On Pump1120 - 13 27.60 6.71 1265 0.60 1.74 209.6308.00 On Pump

1125 - 55.7 27.58 6.70 1262 0.59 1.63 213.6311.00 On Pump1125 55.7 27.58 6.70 1262 0.59 1.63 213.6311.00 On Pump

1130 - 18 5 27 60 6 71 1263 0 59 1 64 214 0314 00 On Pump1130 - 18.5 27.60 6.71 1263 0.59 1.64 214.0314.00 On Pump

O1135 - 6.21 27.60 6.71 1263 0.59 1.66 216.6316.00 On Pumpp

1140 - 6.24 27.60 6.71 1262 0.59 1.83 217.3318.00 On Pump1140 - 6.24 27.60 6.71 1262 0.59 1.83 217.3318.00 On Pump

N tNotes:

1525 - Removed pump and surged with block1525 - Removed pump and surged with block

1540 R d i1540 - Resumed pumping

1650 - Development complete - 45 gallons 1650  Development complete  45 gallons 

12/16/05 Well purged => 26 gallons12/16/05   Well purged => 26 gallons
I iti l DTW 27 65Initial DTW = 27.65

12/19/05 Well purged => 122 gallons12/19/05   Well purged => 122 gallons
Initial DTW = 27 29Initial DTW = 27.29

12/20/05   Well purged 12/20/05   Well purged 
Initial DTW = 27 31Initial DTW = 27.31
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PROJECT NUMBER WELL NUMBERPROJECT NUMBER WELL NUMBER

180357 FI FK AR MW-02 SHEET 1 OF 2180357.FI.FK.AR MW-02 SHEET   1 OF   2

WELL DEVELOPMENT LOGWELL DEVELOPMENT LOGWELL DEVELOPMENT LOG

PROJECT : NAVFAC - Atlantic (Vieques)      LOCATION : AOC - R DATE: 12/13/2005PROJECT : NAVFAC  Atlantic (Vieques)      LOCATION : AOC  R DATE: 12/13/2005

DEVELOPMENT CONTRACTOR : CH2M HILL 

DEVELOPMENT METHOD AND EQUIPMENT USED S S Bl k i h S i l S l M P YSI W li H h T bidi MDEVELOPMENT METHOD AND EQUIPMENT USED : Sur Surge Block with Stainless Steel Monsoon Pump; YSI Water quality meter, Hach Turbidity Meter

START WATER LEVELS 25 82' BTOC START 12/13/05 0803 END 12/14/05 0855 LOGGER T W k D Li i tSTART WATER LEVELS : 25.82' BTOC START :  12/13/05  0803 END :12/14/05 0855   LOGGER :  T. Wenk, D. Livingston

MAXIMUM DRAWDOWN DURING PUMPING: 7 14'MAXIMUM DRAWDOWN DURING PUMPING: 7.14'

RANGE AND AVERAGE DISCHARGE RATE: Range of flow rates were 0 25 to 1 2 gpm avg 0 4RANGE AND AVERAGE DISCHARGE RATE: Range of flow rates were 0.25 to 1.2 gpm,  avg. 0.4.

TOTAL QUANTITY OF WATER DISCHARGED: 26 5 gallonsTOTAL QUANTITY OF WATER DISCHARGED: 26.5 gallons

DISPOSITION OF DISCHARGE WATER: 55 gallon drumDISPOSITION OF DISCHARGE WATER: 55 gallon drum
Water Volume WaterWater Volume Water

Flow Discharged Level Turbidity Temperature Conductivity Salinity D O ORPFlow Discharged Level Turbidity Temperature Conductivity Salinity D.O. ORP
Ti (L/ i ) ( l) (ft BTOC) (NTU) (°C) H ( h / ) ( /L) ( V)Time (L/min) (gal) (ft BTOC) (NTU) (°C) pH (µmhos/cm) (mg/L) (mV)( ) (g ) ( ) ( ) p ( g ) ( )

805 0.3 >1000 27.52 6.99 3584 1.79 6.47 152.1<.5 27.2805 0.3 >1000 27.52 6.99 3584 1.79 6.47 152.1<.5 27.2

810 0 4 >1000 26 88 7 07 3610 1 82 5 73 132 80 50 27 82810 0.4 >1000 26.88 7.07 3610 1.82 5.73 132.80.50 27.82

815 0 4 >1000 27 30 7 04 3794 1 9 5 39 121 41 00 28 12815 0.4 >1000 27.30 7.04 3794 1.9 5.39 121.41.00 28.12

820 0.4 >1000 28.17 7.00 4025 1.99 5.23 116.31.50 28.74

825 0.36 >1000 27.41 6.99 4239 2.14 5.37 109.22.00 29.01825 0.36 >1000 27.41 6.99 4239 2.14 5.37 109.22.00 29.01

830 0 4 >1000 27 54 7 00 3955 1 97 5 06 105 12 50 29 35830 0.4 >1000 27.54 7.00 3955 1.97 5.06 105.12.50 29.35

837 0 4 >1000 27 63 6 98 4028 2 01 5 16 99 83 00 29 58837 0.4 >1000 27.63 6.98 4028 2.01 5.16 99.83.00 29.58

845 0.4 >1000 28.44 6.98 3590 1.75 6.05 93.93.50 29.90845 0.4 1000 28.44 6.98 3590 1.75 6.05 93.93.50 29.90

850 0.4 >1000 29.05 6.95 3738 1.8 5.13 83.55.00 32.15850 0.4 >1000 29.05 6.95 3738 1.8 5.13 83.55.00 32.15

856 0 3 >1000 28 70 6 95 3395 1 64 5 42 83 55 50 32 49856 0.3 >1000 28.70 6.95 3395 1.64 5.42 83.55.50 32.49

900 0 3 1000 28 95 6 96 3062 1 47 5 53 83 46 00 32 71900 0.3 >1000 28.95 6.96 3062 1.47 5.53 83.46.00 32.71

905 0.3 >1000 29.11 6.97 2910 1.38 5.45 80.46.25 32.82905 0.3 1000 29.11 6.97 2910 1.38 5.45 80.46.25 32.82

910 0 3 >1000 29 31 6 97 2691 1 27 5 35 79 16 50 32 96910 0.3 >1000 29.31 6.97 2691 1.27 5.35 79.16.50 32.96

920 0 3 7 50 Pump Stopped / Well Dry920 0.3 - - - - -7.50 Pump Stopped / Well Dry

1030 0 75 1000 29 10 7 36 2211 1 04 4 64 119 37 50 30 051030 0.75 >1000 29.10 7.36 2211 1.04 4.64 119.37.50 30.05

1035 0.3 >1000 29.22 7.05 2561 1.21 6.06 96.48.00 31.101035 0.3 1000 29.22 7.05 2561 1.21 6.06 96.48.00 31.10

1040 0 3 >1000 29 35 7 05 2558 1 2 6 04 91 48 50 31 381040 0.3 >1000 29.35 7.05 2558 1.2 6.04 91.48.50 31.38

1045 0 3 >1000 29 29 7 05 2489 1 17 6 1 88 89 00 31 821045 0.3 >1000 29.29 7.05 2489 1.17 6.1 88.89.00 31.82

1050 0 3 1000 29 17 7 05 2314 1 09 5 9 80 29 50 32 211050 0.3 >1000 29.17 7.05 2314 1.09 5.9 80.29.50 32.21

1055 - >1000 29.16 7.05 2233 1.05 6.28 77.310.00 On Pump1055 >1000 29.16 7.05 2233 1.05 6.28 77.310.00 On Pump

1545 0 5 >1000 28 79 7 19 2016 0 95 5 95 49 711 00 27 321545 0.5 >1000 28.79 7.19 2016 0.95 5.95 49.711.00 27.32

1550 0 45 >1000 28 87 7 13 2039 0 96 5 88 48 111 50 28 041550 0.45 >1000 28.87 7.13 2039 0.96 5.88 48.111.50 28.04

1555 0 45 1000 28 94 7 10 2106 0 99 5 82 46 612 00 28 521555 0.45 >1000 28.94 7.10 2106 0.99 5.82 46.612.00 28.52
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Water Volume WaterWater Volume Water
Flow Discharged Level Turbidity Temperature Conductivity Salinity D.O. ORPFlow Discharged Level Turbidity Temperature Conductivity Salinity D.O. ORP

Time (L/min) (gal) (ft BTOC) (NTU) (°C) pH (µmhos/cm) (mg/L) (mV)Time (L/min) (gal) (ft BTOC) (NTU) ( C) pH (µmhos/cm) (mg/L) (mV)

1600 0.25 >1000 29.01 7.08 2146 1.01 5.75 44.412.50 28.82

1605 0.25 >1000 29.11 7.06 2158 1.01 5.96 43.913.00 29.081605 0.25 >1000 29.11 7.06 2158 1.01 5.96 43.913.00 29.08

1610 0 25 955 29 15 7 05 2230 1 05 5 96 45 913 50 29 321610 0.25 955 29.15 7.05 2230 1.05 5.96 45.913.50 29.32

1618 0 25 908 28 89 7 05 2225 1 05 5 84 42 913 75 29 451618 0.25 908 28.89 7.05 2225 1.05 5.84 42.913.75 29.45

1620 0.3 421 29.02 7.06 2193 1.03 5.83 41.414.00 29.70

1625 0.3 477 28.82 7.05 2209 1.04 5.86 41.414.50 30.051625 0.3 477 28.82 7.05 2209 1.04 5.86 41.414.50 30.05

1630 0 3 457 28 87 7 04 2195 1 03 5 79 40 715 00 30 321630 0.3 457 28.87 7.04 2195 1.03 5.79 40.715.00 30.32

1635 0 25 452 28 81 7 04 2198 1 04 5 97 40 415 50 30 461635 0.25 452 28.81 7.04 2198 1.04 5.97 40.415.50 30.46

1640 0.25 504 28.76 7.04 2151 1.02 5.7 39.616.00 30.69

1645 0.25 456 28.85 7.03 2125 1 5.75 39.616.50 30.841645 0.25 456 28.85 7.03 2125 1 5.75 39.616.50 30.84

1650 0 3 719 28 87 7 02 2104 0 99 5 79 39 317 00 31 191650 0.3 719 28.87 7.02 2104 0.99 5.79 39.317.00 31.19

1655 0 3 467 28 73 7 03 2087 0 99 5 75 38 517 50 31 391655 0.3 467 28.73 7.03 2087 0.99 5.75 38.517.50 31.39
12/14/2005

0750 2 >1000 27.41 7.16 2175 1.05 11.53* 103.81.50 28.650750 2 1000 27.41 7.16 2175 1.05 11.53 103.81.50 28.65

0756 0.6 >1000 27.85 7.06 2216 1.07 11.73* 73.92.00 29.190756 0.6 >1000 27.85 7.06 2216 1.07 11.73 73.92.00 29.19

0800 0 15 >1000 27 50 7 06 2205 1 07 11 64* 52 62 25 29 130800 0.15 >1000 27.50 7.06 2205 1.07 11.64* 52.62.25 29.13

0805 0 2 1000 27 67 7 03 2092 1 01 11 10* 15 62 50 29 200805 0.2 >1000 27.67 7.03 2092 1.01 11.10* 15.62.50 29.20

0810 0.45 >1000 28.41 6.99 2251 1.07 10.94* 33.00 30.020810 0.45 1000 28.41 6.99 2251 1.07 10.94 33.00 30.02

0815 0 4 >1000 28 31 6 98 2300 1 15 11 07* 4 13 75 30 350815 0.4 >1000 28.31 6.98 2300 1.15 11.07 4.13.75 30.35

0820 0 4 >1000 28 32 6 98 2404 1 15 11 04* 64 25 30 600820 0.4 >1000 28.32 6.98 2404 1.15 11.04* 64.25 30.60

0825 0 5 1000 28 36 6 96 2322 1 1 10 89* 74 75 30 480825 0.5 >1000 28.36 6.96 2322 1.1 10.89* 74.75 30.48

0830 0.4 >1000 28.56 6.95 2273 1.08 10.80* 85.25 31.550830 0.4 1000 28.56 6.95 2273 1.08 10.80 85.25 31.55

0835 0 5 >1000 28 47 6 94 2322 1 06 10 84* 8 65 75 On Pump0835 0.5 >1000 28.47 6.94 2322 1.06 10.84 8.65.75 On Pump

0840 0 55 >1000 28 55 6 94 2086 0 98 10 78* 10 56 50 On Pump0840 0.55 >1000 28.55 6.94 2086 0.98 10.78* 10.56.50 On Pump

084 0 6 1000 28 6 6 93 20 6 0 98 11 11* 142 O P0845 0.6 >1000 28.56 6.93 2076 0.98 11.11* 147.25 On Pumpp

0850 0.9 >1000 28.71 6.92 2175 1.03 11.40* 14.28.25 On Pump0850 0.9 >1000 28.71 6.92 2175 1.03 11.40 14.28.25 On Pump

0855 1 2 >1000 29 72 6 93 1766 0 81 11 30* 14 69 00 On Pump0855 1.2 >1000 29.72 6.93 1766 0.81 11.30 14.6
Notes:

9.00 On Pump
Notes:
* D t b li DO t i t di tl ill lib t*  Do not believe DO meter is not reading correctly, will recalibrate.
0847 - Pump stopped; presumed water level too low/well dry. Pump lowered to 2' (from 3') above bottom of well. Pump rate08 u p stopped; p esu ed ate e e too o / e d y u p o e ed to ( o 3 ) abo e botto o e u p ate
increased to 1.5 gpm to clear sediment from pump and tubing.increased to 1.5 gpm to clear sediment from pump and tubing.
0920 - Pump stopped because well appears to be dry Recovery as follows: 0927 33 18 945 31 88 1005 30 350920 - Pump stopped because well appears to be dry. Recovery as follows: 0927   33.18 945 31.88 1005 30.35
1020 Begin surging well with surge block 0930 33 28 950 31 45 1010 30 021020 -- Begin surging well with surge block. 0930   33.28 950 31.45 1010 30.02
1027 B i i i 0935 32 90 955 31 03 1015 29 711027 - Begin pumping again 0935   32.90 955 31.03 1015 29.71g g g
1055 - Demobilize from well. Mobilize to AOC I. Will finish developing after well re0940   32.25 1000 30.69 1020 29.391055  Demobilize from well. Mobilize to AOC I. Will finish developing after well re0940   32.25 1000 30.69 1020 29.39
1525 - Return to well; DTW= 26.111525  Return to well; DTW= 26.11
1526 - Begin surging with surge rod1526 - Begin surging with surge rod.
1540 Begin purging1540 - Begin purging.
1700 St i1700- Stop purgingg g
12/14/05  0740 - Resume purging activities. Well surge block and run dry one more time.12/14/05  0740  Resume purging activities. Well surge block and run dry one more time.
0855 - Finish purging. Well appears to be dry.0855 - Finish purging. Well appears to be dry.
DTW = 25 86'DTW = 25.86
After well pumps "DRY" water still being withdrawn from well; approx 5 gallons total 12/13/05After well pumps "DRY" water still being withdrawn from well; approx 5 gallons total 12/13/05
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PROJECT NUMBER WELL NUMBERPROJECT NUMBER WELL NUMBER

180357 FI FK AR MW-03 SHEET 1 OF 2180357.FI.FK.AR MW-03 SHEET   1 OF   2

WELL DEVELOPMENT LOGWELL DEVELOPMENT LOGWELL DEVELOPMENT LOG

PROJECT : NAVFAC - Atlantic (Vieques)      LOCATION : AOC - R DATE: 12/14/2005PROJECT : NAVFAC  Atlantic (Vieques)      LOCATION : AOC  R DATE: 12/14/2005

DEVELOPMENT CONTRACTOR : CH2M HILL 

DEVELOPMENT METHOD AND EQUIPMENT USED S S Bl k i h S i l S l M P YSI W li H h T bidi MDEVELOPMENT METHOD AND EQUIPMENT USED : Sur Surge Block with Stainless Steel Monsoon Pump; YSI Water quality meter, Hach Turbidity Meter

START WATER LEVELS 17 67' BTOC START 0956 END 1225 LOGGER T W k D Li i tSTART WATER LEVELS : 17.67' BTOC START :  0956 END : 1225   LOGGER : T. Wenk, D. Livingston

MAXIMUM DRAWDOWN DURING PUMPING: 0 94'MAXIMUM DRAWDOWN DURING PUMPING: 0.94'

RANGE AND AVERAGE DISCHARGE RATE: Range of flow rates were 0 6 to 1 5 gpmRANGE AND AVERAGE DISCHARGE RATE:  Range of flow rates were 0.6 to 1.5 gpm

TOTAL QUANTITY OF WATER DISCHARGED: 35 gallonsTOTAL QUANTITY OF WATER DISCHARGED: 35 gallons

DISPOSITION OF DISCHARGE WATER: 55 gallon drumDISPOSITION OF DISCHARGE WATER: 55 gallon drum

Water Volume WaterWater Volume Water
Flow Discharged Level Turbidity Temperature Conductivity Salinity D O ORPFlow Discharged Level Turbidity Temperature Conductivity Salinity D.O. ORP

Ti (L/ i ) ( l) (ft BTOC) (NTU) (°C) H (µmhos/cm) ( /L) ( V)Time (L/min) (gal) (ft BTOC) (NTU) (°C) pH (µmhos/cm) (mg/L) (mV)

1000 1.1 >1000 27.53 6.94 0.56 1.18 83.52.50 18.58 11961000 1.1 >1000 27.53 6.94 0.56 1.18 83.52.50 18.58 1196

1005 1 1 >1000 27 53 6 75 0 50 0 64 12 83 50 18 52 10711005 1.1 >1000 27.53 6.75 0.50 0.64 12.83.50 18.52 1071

1010 1.5 >1000 27.42 6.64 0.49 0.61 24.54.50 18.61 10381010 1.5 1000 27.42 6.64 0.49 0.61 24.54.50 18.61 1038

1015 1 2 >1000 27 41 6 60 0 48 0 55 12 35 75 18 38 10351015 1.2 >1000 27.41 6.60 0.48 0.55 12.35.75 18.38 1035

1020 1 1 889 27 42 6 57 0 48 0 51 12 86 50 18 32 10261020 1.1 889 27.42 6.57 0.48 0.51 12.86.50 18.32 1026

1025 1.1 672 27.46 6.56 0.48 0.53 1.87.50 18.29 10221025 1.1 672 27.46 6.56 0.48 0.53 1.87.50 18.29 1022

1040 0 6 >1000 27 52 6 82 0 55 0 83 26 48 50 18 13 11771040 0.6 >1000 27.52 6.82 0.55 0.83 26.48.50 18.13 1177

1045 1.2 >1000 27.62 6.81 0.53 1.27 0.311.00 18.26 11271045 1.2 1000 27.62 6.81 0.53 1.27 0.311.00 18.26 1127

1050 1 3 >1000 27 48 6 67 0 51 0 64 -34 013 00 18 24 10981050 1.3 >1000 27.48 6.67 0.51 0.64 -34.013.00 18.24 1098

1055 1 1 1000 27 47 6 61 0 50 0 55 45 914 50 18 20 10721055 1.1 >1000 27.47 6.61 0.50 0.55 -45.914.50 18.20 1072

1100 1.1 332 27.43 6.58 0.49 0.58 -48.215.50 18.21 10501100 1.1 332 27.43 6.58 0.49 0.58 -48.215.50 18.21 1050

1105 1 1 134 27 42 6 58 0 49 0 53 12 816 50 18 22 10511105 1.1 134 27.42 6.58 0.49 0.53 12.816.50 18.22 1051

1110 1.1 89.2 27.41 6.57 0.49 0.56 12.817.50 18.22 10491110 1.1 89.2 27.41 6.57 0.49 0.56 12.817.50 18.22 1049

1125 1 >1000 27 66 6 73 0 51 1 04 -24 321 00 18 13 10861125 1 >1000 27.66 6.73 0.51 1.04 -24.321.00 18.13 1086

1130 1 1000 27 52 6 60 0 52 0 80 12 822 00 18 20 11051130 1 >1000 27.52 6.60 0.52 0.80 12.822.00 18.20 1105

1135 1 >1000 27.49 6.56 0.52 0.59 8.523.00 18.18 11071135 1 >1000 27.49 6.56 0.52 0.59 8.523.00 18.18 1107

1142 1 >1000 27 51 6 54 0 51 0 56 2 325 00 18 20 10981142 1 >1000 27.51 6.54 0.51 0.56 2.325.00 18.20 1098

1150 1 158 27.49 6.54 0.52 0.56 -6.328.00 18.22 11061150 1 158 27.49 6.54 0.52 0.56 6.328.00 18.22 1106

1155 1 88 6 27 47 6 54 0 52 0 54 12 829 00 18 24 11061155 1 88.6 27.47 6.54 0.52 0.54 12.829.00 18.24 1106

1200 1 87 5 27 42 6 53 0 52 0 54 12 830 00 18 22 11081200 1 87.5 27.42 6.53 0.52 0.54 12.830.00 18.22 1108

1205 1 56.3 27.41 6.54 0.52 0.57 12.831.00 18.24 11101205 1 56.3 27.41 6.54 0.52 0.57 12.831.00 18.24 1110

1210 1 1 30 6 27 45 6 53 0 52 0 55 8 132 00 18 26 11131210 1.1 30.6 27.45 6.53 0.52 0.55 -8.132.00 18.26 1113

1215 1.1 32.9 27.41 6.53 0.52 0.53 -9.533.00 18.27 11121215 1.1 32.9 27.41 6.53 0.52 0.53 9.533.00 18.27 1112

Well Development Logs_AOCR-MW01 to AOCR-MW07.xls



Water Volume WaterWater Volume Water
Flow Discharged Level Turbidity Temperature Conductivity Salinity D.O. ORPFlow Discharged Level Turbidity Temperature Conductivity Salinity D.O. ORP

Time (L/min) (gal) (ft BTOC) (NTU) (°C) pH (µmhos/cm) (mg/L) (mV)Time (L/min) (gal) (ft BTOC) (NTU) ( C) pH (µmhos/cm) (mg/L) (mV)

1220 1 27.8 27.41 6.53 0.53 0.57 -10.134.00 18.27 11171220 1 27.8 27.41 6.53 0.53 0.57 10.134.00 18.27 1117

1225 1 29 27 49 6 83 0 52 0 57 12 835 00 18 26 11131225 1 29 27.49 6.83 0.52 0.57 12.835.00 18.26 1113

Notes:Notes:

0945 B i i ll i t i0945 - Begin surging well prior to pumping

1026 - Stop pump to surge well since turbidity was decreasing 1026  Stop pump to surge well since turbidity was decreasing 

1038 Resume purging1038- Resume purging

1111 - Stop pump to surge well since turbidity decreasedp p p g y

Well Development Logs_AOCR-MW01 to AOCR-MW07.xls



PROJECT NUMBER WELL NUMBERPROJECT NUMBER WELL NUMBER

180357 FI FK AR MW-04 SHEET 1 OF 2180357.FI.FK.AR MW-04 SHEET   1 OF   2

WELL DEVELOPMENT LOGWELL DEVELOPMENT LOGWELL DEVELOPMENT LOG

PROJECT : NAVFAC - Atlantic (Vieques)      LOCATION : AOC - R DATE: 12/12/2005PROJECT : NAVFAC  Atlantic (Vieques)      LOCATION : AOC  R DATE: 12/12/2005

DEVELOPMENT CONTRACTOR : CH2M HILL 

DEVELOPMENT METHOD AND EQUIPMENT USED S Bl S Bl k i h S i l S l M P YSI W li H h T bidi MDEVELOPMENT METHOD AND EQUIPMENT USED : Surge Bl Surge Block with Stainless Steel Monsoon Pump; YSI Water quality meter, Hach Turbidity Meter

START WATER LEVELS 16 84' BTOC START 1007 END 1240 LOGGER T W kSTART WATER LEVELS : 16.84' BTOC START :  1007 END :  1240   LOGGER : T. Wenk

MAXIMUM DRAWDOWN DURING PUMPING: 6 5'MAXIMUM DRAWDOWN DURING PUMPING: 6.5'

RANGE AND AVERAGE DISCHARGE RATE: Flow rate ranged from 1 1 to 1 8 gpmRANGE AND AVERAGE DISCHARGE RATE:  Flow rate ranged from 1.1 to 1.8 gpm

TOTAL QUANTITY OF WATER DISCHARGED: 53 gallonsTOTAL QUANTITY OF WATER DISCHARGED:  53 gallons

DISPOSITION OF DISCHARGE WATER: 55 gallon drumDISPOSITION OF DISCHARGE WATER: 55 gallon drum

Water Volume WaterWater Volume Water
Flow Discharged Level Turbidity Temperature Conductivity Salinity D O ORPFlow Discharged Level Turbidity Temperature Conductivity Salinity D.O. ORP

Ti (L/ i ) ( l) (ft BTOC) (NTU) (°C) H (µmhos/cm) ( /L) ( V)Time (L/min) (gal) (ft BTOC) (NTU) (°C) pH (µmhos/cm) (mg/L) (mV)

1018 1.1 >1000 27.92 7.32 0.39 0.24 -1.510.50 22.09 8361018 1.1 >1000 27.92 7.32 0.39 0.24 -1.510.50 22.09 836

1023 1 1 >1000 28 02 6 91 0 37 0 79 39 812 50 23 34 8011023 1.1 >1000 28.02 6.91 0.37 0.79 -39.812.50 23.34 801

1030 * 1.1 >1000 27.98 6.78 0.36 0.91 -42.313.50 21.80 7791030 1.1 1000 27.98 6.78 0.36 0.91 42.313.50 21.80 779

1035 1 1 >1000 27 99 6 68 0 35 1 11 -34 614 50 20 89 7651035 1.1 >1000 27.99 6.68 0.35 1.11 -34.614.50 20.89 765

1040 * 1 1 1000 27 96 6 66 0 38 0 80 45 315 50 20 41 8301040 * 1.1 >1000 27.96 6.66 0.38 0.80 -45.315.50 20.41 830

1045 1.1 >1000 27.91 6.64 0.35 0.86 -46.317.00 20.60 7601045 1.1 >1000 27.91 6.64 0.35 0.86 -46.317.00 20.60 760

1050 * 1 1 >1000 27 99 6 66 0 35 0 64 57 618 50 20 36 7661050 * 1.1 >1000 27.99 6.66 0.35 0.64 -57.618.50 20.36 766
.

1055 1.1 >1000 27.89 6.58 0.35 0.87 -37.419.50 20.46 7561055 1.1 1000 27.89 6.58 0.35 0.87 37.419.50 20.46 756

1100 * 1 4 >1000 27 99 6 59 0 35 0 73 -44 621 00 20 50 7611100 * 1.4 >1000 27.99 6.59 0.35 0.73 -44.621.00 20.50 761

1105 1 4 1000 28 14 6 58 0 35 0 65 53 623 00 20 35 7771105 1.4 >1000 28.14 6.58 0.35 0.65 -53.623.00 20.35 777

1110 * 1.4 >1000 28.09 6.56 0.35 0.65 -54.525.00 20.40 7591110 1.4 >1000 28.09 6.56 0.35 0.65 54.525.00 20.40 759

1115 1 8 >1000 28 03 6 57 0 35 0 67 34 627 00 21 56 7621115 1.8 >1000 28.03 6.57 0.35 0.67 -34.627.00 21.56 762

1120 * 1.4 >1000 28.03 6.55 0.36 0.74 -38.729.00 21.57 761

1125 1 4 >1000 27 95 6 58 0 35 0 85 -39 231 00 20 61 7621125 1.4 >1000 27.95 6.58 0.35 0.85 -39.231.00 20.61 762

1130 * 1 4 485 27 93 6 59 0 35 0 99 36 833 00 21 71 7561130 * 1.4 485 27.93 6.59 0.35 0.99 -36.833.00 21.71 756

1135 1 545 27.99 6.60 0.35 0.82 -37.235.00 20.21 7631135 1 545 27.99 6.60 0.35 0.82 37.235.00 20.21 763

1140 1 230 28 14 6 63 0 35 0 65 40 036 00 19 81 7581140 1 230 28.14 6.63 0.35 0.65 -40.036.00 19.81 758

1145 * 1 129 28.11 6.56 0.34 0.95 -28.237.00 19.92 7545 9 8 6 56 0 3 0 95 83 00 9 9 5

1155 1 6 >1000 28 02 6 55 0 34 0 87 -32 740 00 20 43 7541155 1.6 >1000 28.02 6.55 0.34 0.87 -32.740.00 20.43 754

1200 1 1 475 27 99 6 55 0 34 0 73 32 242 00 20 47 7531200 1.1 475 27.99 6.55 0.34 0.73 -32.242.00 20.47 753

1205 1.1 200 27.99 6.54 0.34 0.62 -32.743.50 20.49 7541205 1.1 200 27.99 6.54 0.34 0.62 32.743.50 20.49 754

1210 1 1 111 27 99 6 54 0 34 0 58 32 145 00 20 45 7541210 1.1 111 27.99 6.54 0.34 0.58 -32.145.00 20.45 754

1215 1.1 99.4 28.00 6.54 0.35 0.57 -31.447.00 20.45 755

Well Development Logs_AOCR-MW01 to AOCR-MW07.xls



Water Volume WaterWater Volume Water
Flow Discharged Level Turbidity Temperature Conductivity Salinity D.O. ORPFlow Discharged Level Turbidity Temperature Conductivity Salinity D.O. ORP

Time (L/min) (gal) (ft BTOC) (NTU) (°C) pH (µmhos/cm) (mg/L) (mV)Time (L/min) (gal) (ft BTOC) (NTU) ( C) pH (µmhos/cm) (mg/L) (mV)

1220 - 69.1 27.99 6.54 0.34 0.54 -29.849.00 20.45 7531220 69.1 27.99 6.54 0.34 0.54 29.849.00 20.45 753

1225 - 61 7 28 02 6 53 0 34 0 55 -28 750 00 20 45 7521225 - 61.7 28.02 6.53 0.34 0.55 -28.750.00 20.45 752

1230 38 2 27 99 6 53 0 34 0 50 28 651 00 20 45 7521230 - 38.2 27.99 6.53 0.34 0.50 -28.651.00 20.45 752

1235 - 29.5 27.99 6.54 0.34 0.52 -27.852.00 20.45 7521235 - 29.5 27.99 6.54 0.34 0.52 -27.852.00 20.45 752

1240 17 1 28 00 6 54 0 34 0 47 28 053 00 20 45 7531240 - 17.1 28.00 6.54 0.34 0.47 -28.053.00 20.45 753

Notes:Notes:

* W ll d ith t b t l*  Well surged with pump as water began to clear

When pumping first began, water had fine sands and clay suspended in it. After second surge with pump (1040 hrs) water had primarilyWhen pumping first began, water had fine sands and clay suspended in it. After second surge with pump (1040 hrs) water had primarily

clay suspendedclay suspended. 
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PROJECT NUMBER WELL NUMBERPROJECT NUMBER WELL NUMBER

180357 FI FK AR MW-05 SHEET 1 OF 2180357.FI.FK.AR MW-05 SHEET   1 OF   2

WELL DEVELOPMENT LOGWELL DEVELOPMENT LOGWELL DEVELOPMENT LOG

PROJECT : NAVFAC - Atlantic (Vieques)      LOCATION : AOC - R DATE: 12/14/2005PROJECT : NAVFAC  Atlantic (Vieques)      LOCATION : AOC  R DATE: 12/14/2005

DEVELOPMENT CONTRACTOR : CH2M HILL 

DEVELOPMENT METHOD AND EQUIPMENT USED S Bl k i h S i l S l M P YSI W li H h T bidi MDEVELOPMENT METHOD AND EQUIPMENT USED : Surge Block with Stainless Steel Monsoon Pump; YSI Water quality meter, Hach Turbidity Meter

START WATER LEVELS 17 23' BOTC START 1350 END 1645 LOGGER D Li i tSTART WATER LEVELS : 17.23' BOTC START :  1350 END : 1645   LOGGER : D. Livingston

MAXIMUM DRAWDOWN DURING PUMPING: 0 64'MAXIMUM DRAWDOWN DURING PUMPING: 0.64'

RANGE AND AVERAGE DISCHARGE RATE: Flow rate ranged from 0 6 to 1 3 gpmRANGE AND AVERAGE DISCHARGE RATE: Flow rate ranged from 0.6 to 1.3 gpm

TOTAL QUANTITY OF WATER DISCHARGED: 51 0 gallonsTOTAL QUANTITY OF WATER DISCHARGED: 51.0 gallons

DISPOSITION OF DISCHARGE WATER: 55 gallon drumDISPOSITION OF DISCHARGE WATER: 55 gallon drum

Water Volume WaterWater Volume Water
Flow Discharged Level Turbidity Temperature Conductivity Salinity D O ORPFlow Discharged Level Turbidity Temperature Conductivity Salinity D.O. ORP

Ti (L/ i ) ( l) (ft BTOC) (NTU) (°C) H (µmhos/cm) ( /L) ( V)Time (L/min) (gal) (ft BTOC) (NTU) (°C) pH (µmhos/cm) (mg/L) (mV)

1350 0.6 >1000 27.42 7.14 0.55 2.54 -154.32.00 17.89 11601350 0.6 >1000 27.42 7.14 0.55 2.54 -154.32.00 17.89 1160

1355 0 6 >1000 27 27 7 10 0 54 2 06 157 42 50 17 67 11411355 0.6 >1000 27.27 7.10 0.54 2.06 -157.42.50 17.67 1141

1400 0.7 >1000 27.20 7.09 0.53 1.70 -161.73.50 17.62 11291400 0.7 1000 27.20 7.09 0.53 1.70 161.73.50 17.62 1129

1405 0 7 >1000 27 16 7 07 0 53 1 43 -169 74 25 17 61 11191405 0.7 >1000 27.16 7.07 0.53 1.43 -169.74.25 17.61 1119

1410 1 2 1000 27 00 7 05 0 53 1 20 178 65 00 17 65 11101410 1.2 >1000 27.00 7.05 0.53 1.20 -178.65.00 17.65 1110

1415 1.1 >1000 27.03 7.04 0.52 0.82 -185.86.25 17.61 11071415 1.1 >1000 27.03 7.04 0.52 0.82 -185.86.25 17.61 1107

1420 1 1 >1000 26 95 7 03 0 53 0 70 195 67 00 17 63 11121420 1.1 >1000 26.95 7.03 0.53 0.70 -195.67.00 17.63 1112

1425 1 361 26.96 7.02 0.53 0.71 -204.78.00 17.64 11121425 1 361 26.96 7.02 0.53 0.71 204.78.00 17.64 1112

1430 1 151 26 89 7 02 0 53 1 70 -210 69 25 17 65 11181430 1 151 26.89 7.02 0.53 1.70 -210.69.25 17.65 1118

1435 1 1 65 1 26 78 7 01 0 53 0 58 204 010 75 17 66 11191435 1.1 65.1 26.78 7.01 0.53 0.58 -204.010.75 17.66 1119

1445 1.1 >1000 27.24 7.10 0.55 0.53 -242.111.25 17.82 11551445 1.1 >1000 27.24 7.10 0.55 0.53 -242.111.25 17.82 1155

1450 1 2 >1000 26 98 7 01 0 55 0 51 168 112 50 17 72 11561450 1.2 >1000 26.98 7.01 0.55 0.51 -168.112.50 17.72 1156

1455 1.2 >1000 26.84 7.00 0.55 0.48 -153.914.00 17.71 11501455 1.2 1000 26.84 7.00 0.55 0.48 153.914.00 17.71 1150

1500 1 3 >1000 27 11 7 03 0 54 0 51 -192 815 50 17 78 11501500 1.3 >1000 27.11 7.03 0.54 0.51 -192.815.50 17.78 1150

1505 1 3 1000 26 81 7 01 0 54 0 47 215 317 00 17 78 11281505 1.3 >1000 26.81 7.01 0.54 0.47 -215.317.00 17.78 1128

1510 1.3 >1000 26.68 7.00 0.53 0.46 -192.719.00 17.71 11161510 1.3 >1000 26.68 7.00 0.53 0.46 -192.719.00 17.71 1116

1515 1 3 >1000 26 66 7 00 0 53 0 44 182 721 50 17 72 11171515 1.3 >1000 26.66 7.00 0.53 0.44 -182.721.50 17.72 1117

1520 1.3 >1000 26.64 6.99 0.54 0.44 -179.122.50 17.71 11241520 1.3 1000 26.64 6.99 0.54 0.44 179.122.50 17.71 1124

1525 1 3 898 26 63 6 99 0 54 0 44 178 224 00 17 71 11241525 1.3 898 26.63 6.99 0.54 0.44 178.224.00 17.71 1124

1530 1 3 312 26 62 6 99 0 54 0 40 180 326 00 17 68 11211530 1.3 312 26.62 6.99 0.54 0.40 -180.326.00 17.68 1121

1535 1.2 153 26.65 6.99 0.54 0.40 -181.627.50 17.67 11301535 1.2 153 26.65 6.99 0.54 0.40 -181.627.50 17.67 1130

1540 1 3 83 2 26 62 6 99 0 54 0 41 177 829 00 17 69 11281540 1.3 83.2 26.62 6.99 0.54 0.41 -177.829.00 17.69 1128

1550 1.3 >1000 26.78 7.04 0.56 0.44 -242.830.00 17.78 11651550 1.3 1000 26.78 7.04 0.56 0.44 242.830.00 17.78 1165

Well Development Logs_AOCR-MW01 to AOCR-MW07.xls



Water Volume WaterWater Volume Water
Flow Discharged Level Turbidity Temperature Conductivity Salinity D.O. ORPFlow Discharged Level Turbidity Temperature Conductivity Salinity D.O. ORP

Time (L/min) (gal) (ft BTOC) (NTU) (°C) pH (µmhos/cm) (mg/L) (mV)Time (L/min) (gal) (ft BTOC) (NTU) ( C) pH (µmhos/cm) (mg/L) (mV)

1555 1.3 >1000 26.64 6.99 0.55 0.45 -166.732.00 17.77 11561555 1.3 1000 26.64 6.99 0.55 0.45 166.732.00 17.77 1156

1600 1 3 >1000 26 61 6 99 0 55 0 45 -149 434 00 17 71 11511600 1.3 >1000 26.61 6.99 0.55 0.45 -149.434.00 17.71 1151

1605 1 3 1000 26 60 6 98 0 55 0 44 147 536 00 17 72 11501605 1.3 >1000 26.60 6.98 0.55 0.44 -147.536.00 17.72 1150

1610 1.3 >1000 26.59 6.98 0.55 0.46 -145.038.50 17.71 11471610 1.3 >1000 26.59 6.98 0.55 0.46 -145.038.50 17.71 1147

1615 1 3 641 26 57 6 99 0 55 0 41 154 340 00 17 71 11441615 1.3 641 26.57 6.99 0.55 0.41 -154.340.00 17.71 1144

1620 1.2 416 26.56 6.99 0.55 0.47 -142.942.00 17.70 11431620 1.2 416 26.56 6.99 0.55 0.47 142.942.00 17.70 1143

1625 1 3 178 26 54 6 99 0 55 0 49 -156 243 50 17 69 11391625 1.3 178 26.54 6.99 0.55 0.49 -156.243.50 17.69 1139

1630 1 3 93 4 26 54 6 99 0 55 0 45 148 145 00 17 71 11381630 1.3 93.4 26.54 6.99 0.55 0.45 -148.145.00 17.71 1138

1635 1.3 39 26.53 6.99 0.54 0.44 -156.747.00 17.69 11381635 1.3 39 26.53 6.99 0.54 0.44 -156.747.00 17.69 1138

1640 1 3 23 9 26 53 6 99 0 54 0 49 143 449 50 17 70 11351640 1.3 23.9 26.53 6.99 0.54 0.49 -143.449.50 17.70 1135

1645 1.3 14.6 26.53 6.99 0.54 0.43 -151.651.00 17.69 11351645 1.3 14.6 26.53 6.99 0.54 0.43 151.651.00 17.69 1135

N tNotes:
1340 - Surge well with block prior to pumpingg p p p g

1345 -Began pumping1345 -Began pumping

1440 St d i t ll i1440 - Stopped pumping to surge well again

1445 - Commence pumping1445  Commence pumping

1540 Stopped pumping to surge well1540 - Stopped pumping to surge well

1545 - Commence pumpingp p g

1645 - Development complete1645 - Development complete

Well Development Logs_AOCR-MW01 to AOCR-MW07.xls



PROJECT NUMBER WELL NUMBERPROJECT NUMBER WELL NUMBER

180357 FI FK AR MW-06 SHEET 1 OF 2180357.FI.FK.AR MW-06 SHEET   1 OF   2

WELL DEVELOPMENT LOGWELL DEVELOPMENT LOGWELL DEVELOPMENT LOG

PROJECT : NAVFAC - Atlantic (Vieques)      LOCATION : AOC - R DATE: 12/15/2005PROJECT : NAVFAC  Atlantic (Vieques)      LOCATION : AOC  R DATE: 12/15/2005

DEVELOPMENT CONTRACTOR : CH2M HILL 

DEVELOPMENT METHOD AND EQUIPMENT USED S Bl k i h S i l S l M P YSI W li H h T bidi MDEVELOPMENT METHOD AND EQUIPMENT USED : Surge Block with Stainless Steel Monsoon Pump; YSI Water quality meter, Hach Turbidity Meter

START WATER LEVELS 17 08' BOTC START 0800 END 1120 LOGGER T W k D Li i tSTART WATER LEVELS : 17.08' BOTC START :  0800 END : 1120   LOGGER : T. Wenk, D. Livingston

MAXIMUM DRAWDOWN DURING PUMPING: 3 06'MAXIMUM DRAWDOWN DURING PUMPING: 3.06'

RANGE AND AVERAGE DISCHARGE RATE: Flow range from 0 3 to 2 0 L/minRANGE AND AVERAGE DISCHARGE RATE: Flow range from 0.3 to 2.0 L/min

TOTAL QUANTITY OF WATER DISCHARGED: 47 gallonsTOTAL QUANTITY OF WATER DISCHARGED: 47 gallons

DISPOSITION OF DISCHARGE WATER: 55 gallon drumDISPOSITION OF DISCHARGE WATER: 55 gallon drum

Water Volume WaterWater Volume Water
Fl Di h d L l T bidit T t C d ti it S li it D O ORPFlow Discharged Level Turbidity Temperature Conductivity Salinity D.O. ORP

(°C) ( h / )Time (L/min) (gal) (ft BTOC) (NTU) (°C) pH (µmhos/cm) (mg/L) (mV)( ) (g ) ( ) ( ) ( ) p (µ ) ( g ) ( )

0805 1 5 >1000 27 39 7 33 0 58 0 19 NA2 00 123719 200805 1.5 >1000 27.39 7.33 0.58 0.19 NA2.00 123719.20

0820 1 1000 27 47 7 10 0 56 0 36 NA5 50 20 14 11990820 1 >1000 27.47 7.10 0.56 0.36 NA5.50 20.14 1199

0835 1 >1000 27.25 7.37 0.53 2.66 NA7.00 18.56 11300835 1 >1000 27.25 7.37 0.53 2.66 NA7.00 18.56 1130

0845 2 >1000 27 29 7 39 0 51 2 93 NA9 00 18 63 10810845 2 >1000 27.29 7.39 0.51 2.93 NA9.00 18.63 1081

0900 1.8 >1000 27.30 7.39 0.52 1.35 NA12.00 18.46 11060900 1.8 1000 27.30 7.39 0.52 1.35 NA12.00 18.46 1106

0910 0 8 >1000 27 31 7 37 0 50 1 39 NA13 00 17 96 10720910 0.8 >1000 27.31 7.37 0.50 1.39 NA13.00 17.96 1072

0920 1 4 1000 27 44 7 16 0 51 0 95 NA15 00 18 29 10990920 1.4 >1000 27.44 7.16 0.51 0.95 NA15.00 18.29 1099

0930 1.4 >1000 26.94 7.18 0.50 0.90 NA17.00 18.18 10560930 1.4 >1000 26.94 7.18 0.50 0.90 NA17.00 18.18 1056

0950 1 4 >1000 27 24 7 18 0 51 0 95 NA20 00 18 08 10940950 1.4 >1000 27.24 7.18 0.51 0.95 NA20.00 18.08 1094

1000 0.9 >1000 27.39 7.04 0.50 0.12 NA23.00 17.71 10641000 0.9 1000 27.39 7.04 0.50 0.12 NA23.00 17.71 1064

1005 0 9 >1000 27 29 6 99 0 50 0 11 NA24 00 17 74 10631005 0.9 >1000 27.29 6.99 0.50 0.11 NA24.00 17.74 1063

1010 0 9 1000 2 22 6 98 0 0 0 10 NA2 00 1 1 10 91010 0.9 >1000 27.22 6.98 0.50 0.10 NA25.00 17.71 1059

1015 0.9 >1000 27.26 6.98 0.50 0.09 NA26.00 17.70 10561015 0.9 >1000 27.26 6.98 0.50 0.09 NA26.00 17.70 1056

1020 0 9 >1000 27 15 6 97 0 50 0 09 NA27 50 17 70 10531020 0.9 >1000 27.15 6.97 0.50 0.09 NA27.50 17.70 1053

1025 0.9 >1000 27.13 6.96 0.50 0.08 NA28.50 17.70 10491025 0.9 1000 27.13 6.96 0.50 0.08 NA28.50 17.70 1049

1036 0 9 >1000 27 24 6 96 0 49 0 07 427 033 00 17 70 10501036 0.9 >1000 27.24 6.96 0.49 0.07 -427.033.00 17.70 1050

1045 0.3 >1000 27.88 6.96 0.49 0.08 -335.635.00 17.51 1061

1055 1 1 >1000 27 22 6 95 0 49 0 08 -419 238 00 17 95 10511055 1.1 >1000 27.22 6.95 0.49 0.08 -419.238.00 17.95 1051

1101 1 1 583 27 10 6 92 0 49 0 08 395 241 00 18 78 10401101 1.1 583 27.10 6.92 0.49 0.08 -395.241.00 18.78 1040

1105 1.1 383 27.14 6.92 0.49 0.08 -438.843.00 18.78 10401105 1.1 383 27.14 6.92 0.49 0.08 438.843.00 18.78 1040

1110 1 3 266 27 12 6 92 0 49 0 11 347 045 00 18 78 10401110 1.3 266 27.12 6.92 0.49 0.11 -347.045.00 18.78 1040

1115 1.3 226 27.15 6.92 0.49 0.11 -320.647.00 18.78 1044

Well Development Logs_AOCR-MW01 to AOCR-MW07.xls



Water Volume WaterWater Volume Water
Flow Discharged Level Turbidity Temperature Conductivity Salinity D.O. ORPFlow Discharged Level Turbidity Temperature Conductivity Salinity D.O. ORP

Time (L/min) (gal) (ft BTOC) (NTU) (°C) pH (µmhos/cm) (mg/L) (mV)Time (L/min) (gal) (ft BTOC) (NTU) ( C) pH (µmhos/cm) (mg/L) (mV)

Notes:Notes:

0740 B i i AOC R MW060740- Begin surging AOC R MW06
0821- Water still turbid, but clearing up. Stop pump to surge well.08 ate st tu b d, but c ea g up Stop pu p to su ge e
0838 - Resume pumping. DTW = 18.81'0838  Resume pumping. DTW = 18.81
0846 - Stop pumping Surge well0846 - Stop pumping. Surge well
0856 Resume pumping DTW = 18 46'0856- Resume pumping. DTW = 18.46'
0910 St i ll0910 - Stop pumping surge well.g g
0915 - Resume pumping. DTW = 17.95'0915  Resume pumping. DTW  17.95
0934 - Stop pumping surge well0934 - Stop pumping surge well
0945 - Resume pumping DTW= 18 03'0945 - Resume pumping. DTW= 18.03
1045 Flow rate reduced In an effort to reduce turbidity However turbidity was still off the meter's chart1045 - Flow rate reduced In an effort to reduce turbidity. However, turbidity was still off the meter's chart.
1120 55 ll d f ll P ff D b f MW061120 - 55 gallon drum full. Pump off. Demob from MW06g p

Reading from 0835 through 0950 were taken without using flow through cell due to extremely high turbidity.Reading from 0835 through 0950 were taken without using flow through cell due to extremely high turbidity.
NA for ORP reading from 0805 to 1025 is because the wrong parameter was recorded during those timesNA for ORP reading from 0805 to 1025 is because the wrong parameter was recorded during those times. 
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PROJECT NUMBER WELL NUMBERPROJECT NUMBER WELL NUMBER

180357 FI FK AR MW-07 SHEET 1 OF 2180357.FI.FK.AR MW-07 SHEET   1 OF   2

WELL DEVELOPMENT LOGWELL DEVELOPMENT LOGWELL DEVELOPMENT LOG

PROJECT : NAVFAC - Atlantic (Vieques)      LOCATION : AOC - R DATE:12/15/05 to 12/16/05PROJECT : NAVFAC  Atlantic (Vieques)      LOCATION : AOC  R DATE:12/15/05 to 12/16/05

DEVELOPMENT CONTRACTOR : CH2M HILL 

DEVELOPMENT METHOD AND EQUIPMENT USED S S Bl k i h S i l S l M P YSI W li H h T bidi MDEVELOPMENT METHOD AND EQUIPMENT USED : SurgSurge Block with Stainless Steel Monsoon Pump; YSI Water quality meter, Hach Turbidity Meter

START WATER LEVELS 15 38' BOTC START 12/15/05 1348 END 12/16/05 1515 LOGGER T W k D Li i tSTART WATER LEVELS : 15.38' BOTC START :12/15/05 1348 END :12/16/05 1515   LOGGER : T. Wenk, D. Livingston

MAXIMUM DRAWDOWN DURING PUMPING: 11 37'MAXIMUM DRAWDOWN DURING PUMPING: 11.37'

RANGE AND AVERAGE DISCHARGE RATE: Flow range was 0 2 to 0 3 L/minRANGE AND AVERAGE DISCHARGE RATE: Flow range was 0.2 to 0.3 L/min

TOTAL QUANTITY OF WATER DISCHARGED: 20 gallonsTOTAL QUANTITY OF WATER DISCHARGED: 20 gallons

DISPOSITION OF DISCHARGE WATER: 55 gallon drumDISPOSITION OF DISCHARGE WATER: 55 gallon drum

Water Volume WaterWater Volume Water
Flow Discharged Level Turbidity Temperature Conductivity RemarksFlow Discharged Level Turbidity Temperature Conductivity Remarks

Ti (L/ i ) ( l) (ft BTOC) (NTU) (°C) H (µmhos/cm)Time (L/min) (gal) (ft BTOC) (NTU) (°C) pH (µmhos/cm)
12/15/200512/15/2005

1348 - - - -15.380.00 -1348 - - - -
12/16/2005

15.380.00 -
12/16/2005

1030 Initial0 00 16 491030 - - - - Initial0.00 16.49 -

1105 - >1000 27.81 7.876.00 18.7 1051105 1000 27.81 7.876.00 18.7 105

1118 - >1000 27 39 6 8310 00 18 6 4911118 - >1000 27.39 6.8310.00 18.6 491

1156 1000 28 79 6 87 P t10 00 23 39 4791156 - >1000 28.79 6.87 Post surge10.00 23.39 479 g

1205 0.3 >1000 28.64 6.9211.00 24.12 5051205 0.3 >1000 28.64 6.9211.00 24.12 505

1230 >1000 29 25 6 9826 5 7411230 - >1000 29.25 6.98- 26.5 741

1250 0.2 >1000 28.87 6.94- 26.35 7821250 0.2 1000 28.87 6.9426.35 782

1300 - >1000 29 47 6 97- 26 45 7991300 - >1000 29.47 6.97- 26.45 799

1310 1000 29 20 6 9426 56 8161310 - >1000 29.20 6.94- 26.56 816
Top of pump

1325 - 688 29.00 6.93-
Top of pump

26.75 8191325 - 688 29.00 6.93- 26.75
Top of pump

819

1330 167 28 57 6 91
Top of pump

26 75 8221330 - 167 28.57 6.91- 26.75
T f

822
Top of pump

1350 - 43 28.45 6.91-
p p p
26.75 8301350 43 28.45 6.9126.75

Top of pump
830

1400 - >1000 28 18 6 89-
Top of pump

26 75 8321400 - >1000 28.18 6.89- 26.75 832

1415 365 28 30 6 9125 1 8291415 - 365 28.30 6.91- 25.1 829

1430 - 834 27.90 6.88- 26.41 8051430 - 834 27.90 6.88- 26.41 805

1445 349 28 71 6 89On Pump 8381445 - 349 28.71 6.89- On Pump 838

1450 - 243 28.46 6.88- On Pump 7991450 243 28.46 6.88On Pump 799

1455 - 128 28 11 6 87- On Pump 8451455 - 128 28.11 6.87- On Pump 845

1500 83 3 28 15 6 87O P 8451500 - 83.3 28.15 6.87- On Pump 845p

1505 - 9.99 28.27 6.88- On Pump 8401505 - 9.99 28.27 6.88- On Pump 840

1510 18 9 28 69 6 86On Pump 8801510 - 18.9 28.69 6.86- On Pump 880

1515 - 15.9 28.20 6.86- On Pump 8661515 15.9 28.20 6.86On Pump 866
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Water Volume WaterWater Volume Water
Flow Discharged Level Turbidity Temperature Conductivity RemarksFlow Discharged Level Turbidity Temperature Conductivity Remarks

Time (L/min) (gal) (ft BTOC) (NTU) (°C) pH (µmhos/cm)Time (L/min) (gal) (ft BTOC) (NTU) ( C) pH (µmhos/cm)

Notes:Notes:
1410 - Pump on Started at relatively high flow rate to pump sediment out of well leveled after surging1410 - Pump on . Started at relatively high flow rate to pump sediment out of well, leveled after surging.

pumped at high Flow rate until dry Allowed to recover- pumped at high Flow rate until dry. Allowed to recover

1438 - Unable to produce sustainable flow rate. Waiting for recharge.p g g

12/16/200512/16/2005
1030 surged well pump on1030 - surged well, pump on.
1105 ll t b i t t d fl t St t t ki t1105 - well appears to be pumping at steady flow rate. Start taking parameters.
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Well Redevelopment Logs 
MW05 and MW06  



WELL NUMBER

SHEET   1  of  1

PROJECT :

Water Volume Water
Discharged Level Turbidity Temperature Conductivity

Time (gal) (ft BTOC) (NTU) (°C) pH (µmhos/cm)
1224 0.5 19.16 - - - - purging complete with surge block setup
1238 0.5 19.16 - 27.21 6.83 2373 pump to start development
1240 4.5 20.31 - 26.89 6.83 1850
1243 8.5 21.22 - 26.84 6.73 1833
1245 12.5 21.45 - 26.70 6.84 1748
1247 14.5 21.80 >1000 26.71 6.71 1784 water clearing up
1250 21.0 21.31 - 26.78 6.81 1772 flow rate reducing
1252 22.0 19.53 107 27.61 6.70 1735
1255 22.5 19.33 181 28.00 6.80 1732 flow rate reduced
1258 23.75 19.33 148 28.42 6.80 1736
1300 111

Comments

START :  8/29/09  1122 END :  8/29/09  1410

MAXIMUM DRAWDOWN DURING PUMPING:  21.80 ft. BTOC

START WATER LEVELS :  19.09   LOGGER :  K. Butler / F. Burt

TOTAL DEPTH OF WELL:  25.74 ft. BTOC

RANGE AND AVERAGE DISCHARGE RATE:  ~1 gallon per minute

DISPOSITION OF DISCHARGE WATER: 55 gallon drum

PROJECT NUMBER

180357.FI.ZZ WAR-MW05

TOTAL QUANTITY OF WATER DISCHARGED:  26 gallons

WELL REDEVELOPMENT LOG

DATE: 8/29/09

DEVELOPMENT CONTRACTOR : CH2M HILL 

LOCATION : AOC-R

DEVELOPMENT METHOD AND EQUIPMENT USED : 

1300 - - 111 - - -
1305 24.5 19.22 79.0 30.04 6.79 1755
1312 25.5 19.18 71.7 30.09 6.89 1758
1322 26 19.17 46.3 30.77 6.83 1758

Page 1 of 2



WELL NUMBER

SHEET   1  of  1

PROJECT :

Water Volume Water
Discharged Level Turbidity Temperature Conductivity

Time (gal) (ft BTOC) (NTU) (°C) pH (µmhos/cm)
1758 0.25 19.14 - - - - start pumping, surging complete
1805 4 21.11 >1000 27.32 6.46 1716 water opaque
1810 6 26.50 >1000 26.82 6.49 1639
1815 10 - - 26.67 6.56 1660 reduced flow
1822 12 20.03 - 26.63 6.68 1601
1825 18 20.65 - 26.65 6.69 1695 flow reducing
1830 22 19.19 395 27.02 6.62 1593 turbidiy reducing
1833 22.5 19.16 143 27.32 6.81 1589
1836 23 19.09 59.0 27.55 6.61 1597
1840 23.25 19.07 82.1 27.71 6.66 1595

PROJECT NUMBER

180357.FI.ZZ WAR-MW06

TOTAL QUANTITY OF WATER DISCHARGED:  23.25 gallons

DATE: 8/28/09

DEVELOPMENT CONTRACTOR : CH2M HILL 

LOCATION : AOC-R

DEVELOPMENT METHOD AND EQUIPMENT USED : 

WELL REDEVELOPMENT LOG

Comments

START :  8/28/09  1645 END :  8/28/09  1855

MAXIMUM DRAWDOWN DURING PUMPING:  26.50 ft BTOC

START WATER LEVELS : 19.14   LOGGER :  K. Butler / F. Burt

TOTAL DEPTH OF WELL:  27.15 ft BTOC

RANGE AND AVERAGE DISCHARGE RATE:  

DISPOSITION OF DISCHARGE WATER:  55 gallon drum
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Appendix H 
Groundwater Sampling Data  



Groundwater Sampling Data 
January 2006 



GROUNDWATER SAMPLING DATA SHEET
CH2M HILL, INC. Project Number: 180357.FI.FK.AR
Client: NAVFAC -Atlantic Well ID: WAR-MW01
Location: Vieques - AOC R Sample ID: WAR-GW01-06A / WAR-GW01P-06A
Event: MS/MSD YES / NO
Date: 1/11/2006 Sample Team: C. Hayslip
Weather: cloudy, breezy, humid. J. Scott

Total Depth: 35.27 FT.(BTOC) Measuring Device: Heron Water Level Indicator
Depth to water: (-) 27.65 FT.(BTOC) Date and Sample Time: 1/11/06 0720
Water Column: 7.62 FT. WELL DIAMETER

(x) 0.163 GAL/FT. [ (2" DIA.= .163 GAL/FT.) (4" DIA. = .653 GAL/FT.) ]
Well Volume: 1.24206 GAL.    (1" DIA.= .041 GAL/FT.) (1 1/4 " DIA.= .064 GAL/FT.)
Total Purge Volume: ~ 9.5 GAL.
Purge Device: SS Monsoon Pump
Sample Time 0840
Sample Appearance Clear
Flow Rate: Pump on at 0726 at 500 mL/min

FIELD PARAMETERS

Time
Purged 

Vol. (gals)
Depth to 
Water (ft)

pH
Cond. 

mhos/cm
Temp., 

°C
DO (%) ORP Turbidity Salinity

0726 0 27.65 6.67 1119 26.14 70.3 261.9 175 0.56

0731 1 28.45 6.73 1209 27.54 28.8 223.6 129 0.60

0736 1 75 27 98 6 76 1223 26 67 26 0 211 5 94 4 0 61

Color / Odor / 
Comments

P:/cafb/fuel/prgform.xls

0736 1.75 27.98 6.76 1223 26.67 26.0 211.5 94.4 0.61

0741 2.25 28.05 6.75 1257 27.59 17.7 192.0 32.9 0.62

0746 2.75 28.11 6.77 1274 27.65 14.5 176.5 18.1 0.63

0751 3.75 28.49 6.78 1266 27.76 12 167.6 20.7 0.63

0756 4.25 28.30 6.79 1257 27.43 14.9 174.4 7.21 0.62

0801 5 28.25 6.79 1274 27.58 9.4 169.2 4.02 0.63

0806 6.5 28.80 6.81 1244 27.59 11.4 167.3 7.12 0.62

0811 7.25 28.29 6.81 1247 27.35 13.7 168.9 2.96 0.62

0816 8 28.20 6.82 1259 27.30 11.8 168.7 2.18 0.62

0821 8.5 28.19 6.82 1266 27.70 8.6 168.1 1.50 0.63

0826 9 28.18 6.83 1268 27.57 8.2 169.5 1.17 0.63

0831 9.5 28.14 6.83 1267 27.55 7.9 170.7 1.47 0.63

0840 Sample Collected

Notes:

Sample at 0840 hrs and Field Duplicate collected

Signed by: Date and Time: 1/11/2006  0900Chris Hayslip
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GROUNDWATER SAMPLING DATA SHEET
CH2M HILL, INC. Project Number: 180357.FI.FK.AR
Client: NAVFAC -Atlantic Well ID: WAR-MW02
Location: Vieques - AOC R Sample ID: WAR-GW02-06A
Event: MS/MSD YES / NO
Date: 1/13/2006 Sample Team: C. Hayslip
Weather: Clear, sunny, breezy, humid J. Scott

78 F
Total Depth: 35.3 FT.(BTOC) Measuring Device: Heron Water Level Indicator
Depth to water: (-) 26.41 FT.(BTOC) Date and Start Time: 01/13/2006 0735
Water Column: 8.89 FT. WELL DIAMETER

(x) 0.163 GAL/FT. [ (2" DIA.= .163 GAL/FT.) (4" DIA. = .653 GAL/FT.) ]
Well Volume: 1.45 GAL.    (1" DIA.= .041 GAL/FT.) (1 1/4 " DIA.= .064 GAL/FT.)
Total Purge Volume: ~ 6.0 GAL.
Purge Device: SS Monsoon Pump
Sample Time 1015
Sample Appearance Clear
Flow Rate: Pump on at 0741 at 200 mL/min

FIELD PARAMETERS

Time
Purged Vol. 

(gals)
Depth to 
Water (ft)

pH
Cond. 

mhos/cm
Temp., 

°C
DO (%) ORP Turbidity Salinity

0741 0 26.41 7.15 1601 27.28 6.12 221.4 > 1000 0.80

0746 0.1 27.31 7.12 1602 27.08 6.03 226.4 > 1000 0.80 200 mL/min

Color / Odor / 
Comments

P:/cafb/fuel/prgform.xls

0751 0.2 27.38 7.13 1570 27.54 5.87 223.8 > 1000 0.79

0756 0.3 27.54 7.14 1535 27.75 5.97 222.4 > 1000 0.77

0801 0.4 27.61 7.13 1514 28.10 5.85 220.0 > 1000 0.76

0806 0.5 28.02 7.12 1483 28.64 5.88 216.5 > 1000 0.74 150 mL/min

0811 0.6 27.96 7.12 1489 28.64 5.90 210.0 301 0.74

0816 0.7 28.04 7.11 1485 28.28 5.75 209.6 224 0.74

0821 0.8 28.12 7.10 1481 28.28 5.89 205.8 181 0.74

0826 0.9 28.27 7.11 1482 28.55 5.92 201.7 156 0.74 200 mL/min

0831 1 28.51 7.12 1481 28.97 5.91 196.8 138 0.74

0836 1.1 28.50 7.11 1501 28.83 5.83 194.8 169 0.75

0841 1.2 28.51 7.12 1502 28.86 5.81 193.0 168 0.75

0846 1.3 28.79 7.12 1506 29.24 5.79 188.9 148 0.75 150 mL/min

0851 1.4 28.88 7.10 1534 28.95 5.83 187.1 117 0.76

0856 1.5 29.19 7.11 1531 29.39 5.82 180.7 108 0.76

0901 1.75 29.48 7.10 1550 29.28 5.80 179.7 80.6 0.77

0906 2 29.90 7.11 1575 29.42 5.82 178.0 81.8 0.79

0911 2.5 30.11 7.12 1616 29.25 5.80 175.0 129 0.81

Signed by Date and Time:   1/13/2006   1100Chris Hayslip
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PAGE 2 Well ID: WAR-MW02
FIELD PARAMETERS

Time
Purged Vol. 

(gals)
Depth to 
Water (ft)

pH
Cond. 

mhos/cm
Temp., 

°C
DO (%) ORP Turbidity Salinity

0916 3 30.50 7.11 1617 29.17 5.73 172.6 144 0.81

0921 3.25 30.88 7.12 1634 29.25 5.76 171.6 201 0.82

0926 3.5 31.13 7.11 1623 29.19 5.74 169.2 218 0.81

0931 4 31.38 7.11 1673 29.07 5.73 168.1 223 0.84 300 mL/min

0936 4.25 31.60 7.11 1601 29.20 5.75 167.3 269 0.80

0941 4.5 31.55 7.10 1592 29.23 5.72 167.5 285 0.79

0946 4.75 31.48 7.10 1577 29.30 5.80 166.7 225 0.79

0951 5 31.40 7.10 1550 29.37 5.78 165.3 100 0.77

0956 5.25 31.50 7.10 1503 29.56 5.90 161.2 58.6 0.75

1001 5.5 31.52 7.09 1497 29.50 5.85 159.2 38.7 0.74 250 mL/min

1006 5.75 31.52 7.09 1501 29.38 5.90 157.6 37.1 0.75

1011 6 31.61 7.09 1511 29.39 5.88 156.0 35.3 0.75

Color / Odor / 
Comments

P:/cafb/fuel/prgform.xls

1015 Sample Collected

Notes:
1/11/06 First attempt to sample well. Well went dry before sample were able to be taken.
1/12/06 Second attempt to sample well. Well went dry while sampling well. Will try to resample again tomorrow
1/13/06  Third attempt successful. Constant adjustment necessary to maintain flow. 
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GROUNDWATER SAMPLING DATA SHEET
CH2M HILL, INC. Project Number: 180357.FI.FK.AR
Client: NAVFAC -Atlantic Well ID: WAR-MW03
Location: Vieques - AOC R Sample ID: WAR-GW03-06A
Event: MS/MSD YES / NO
Date: 1/11/2006 Sample Team: Jennifer Myers
Weather: Sunny, 80 F Mike Zamboni

Humid
Total Depth: 26.33 FT.(BTOC) Measuring Device: Heron Water Level Indicator
Depth to water: (-) 18.37 FT.(BTOC) Date and Start Time: 01/11/2006 1500
Water Column: 7.96 FT. WELL DIAMETER

(x) 0.163 GAL/FT. [ (2" DIA.= .163 GAL/FT.) (4" DIA. = .653 GAL/FT.) ]
Well Volume: 1.30 GAL.    (1" DIA.= .041 GAL/FT.) (1 1/4 " DIA.= .064 GAL/FT.)
Total Purge Volume: ~ 16 GAL.
Purge Device: Proactive SS Monsoon Pump
Sample Time 1728 hrs
Sample Appearance Slightly cloudy, brown tinge
Flow Rate: Pump on at 1515 at 500 mL/min

FIELD PARAMETERS

Time
Purged Vol. 

(gals)
Depth to 
Water (ft)

pH
Cond. 

mhos/cm
Temp., 

°C
DO (%) ORP Turbidity Salinity

1515 0 18.60 6.55 925 27.71 18.0 104.7 > 1000 0.45

1520 2.5 18.54 6.47 1038 27.73 14.3 77 > 1000 0.52 500mL/min/MuddyBRN

1525 3 18.35 6.48 1079 27.74 14.1 57.1 > 1000 0.53 350mL/min/MuddyBRN

1530 3 5 18 54 6 49 1082 27 77 14 7 52 5 > 1000 0 53 Muddy Brown

Color / Odor / 
Comments

500mL/min/MuddyBRN

P:/cafb/fuel/prgform.xls

1530 3.5 18.54 6.49 1082 27.77 14.7 52.5 > 1000 0.53 Muddy Brown

1534 4 18.55 6.46 1063 27.59 13.6 43.6 > 1000 0.51 400mL/min/MuddyBRN

1540 4.5 18.54 6.49 1064 27.52 14.0 41.2 452 0.51

1545 5 18.55 6.51 1066 27.52 16.6 38.2 160 0.53

1550 6.5 18.56 6.5 1078 27.51 14.5 31.0 251 0.53 500 mL/min

1555 7.5 18.55 6.51 1079 27.63 13.5 26.7 192 0.53 400 mL/min

1600 8 18.56 6.51 1079 27.61 13.9 25.0 137 0.52

1605 8.5 18.55 6.5 1061 27.54 15.0 26.4 60.0 0.52 250 mL/min

1610 9 18.56 6.52 1100 27.6 14.0 21.4 48.2 0.54 400 mL/min

1615 9.5 18.55 6.5 1052 27.61 14.6 27.7 35.5 0.52 300 mL/min

1620 9.75 18.56 6.49 1047 27.55 15.3 27.3 - 0.51

1625 10 18.54 6.51 1070 27.55 14.7 22.1 123 0.53

1630 10.5 18.53 6.51 1074 27.56 13.9 20.4 48.2 0.53

1635 11 18.54 6.51 1054 27.51 13.3 22.8 28.1 0.52

1640 11.5 18.54 6.51 1076 27.49 14.4 19.1 15.1 0.53

1645 12 18.55 6.51 1076 27.51 13.2 20.0 8.84 0.52

Signed by: Date and Time:   1/11/2006   1830J. Myers
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PAGE 2 Well ID: WAR-MW03
FIELD PARAMETERS

Time
Purged Vol. 

(gals)
Depth to 
Water (ft)

pH
Cond. 

mhos/cm
Temp., 

°C
DO (%) ORP Turbidity Salinity

1650 12.5 18.55 6.49 1050 27.46 15 17.5 15.0 0.52 200 mL/min

1655 13 18.54 6.5 1098 27.40 15.1 18.0 80.0 0.55

1700 13.5 18.53 6.49 1061 27.59 14.3 22.0 582 0.53

1705 14 18.54 6.5 1050 27.43 13.3 19.0 204 0.52 400 mL/min

1710 14.5 18.54 6.5 1061 27.37 12.0 17.3 141 0.52 300 mL/min

1715 15 18.55 6.51 1089 27.21 13.4 15.1 91.8 0.54

1720 15.5 18.55 6.52 1104 27.44 12.2 13.7 87.8 0.54

1725 16 18.55 6.51 1090 27.43 12.2 12.9 94.7 0.54

1728 Sample Collection

Color / Odor / 
Comments

P:/cafb/fuel/prgform.xls

Notes:
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GROUNDWATER SAMPLING DATA SHEET
CH2M HILL, INC. Project Number: 180357.FI.FK.AR
Client: NAVFAC -Atlantic Well ID: WAR-MW04
Location: Vieques - AOC R Sample ID: WAR-GW04-06A
Event: MS/MSD YES / NO
Date: 1/11/2006 Sample Team: Jennifer Myers
Weather: Partly sunny, occassional showers, Mike Zamboni

breezy, 75 F
Total Depth: 30.25 FT.(BTOC) Measuring Device: Heron Water Level Indicator
Depth to water: (-) 17.8 FT.(BTOC) Date and Start Time: 01/11/2006 1215 hrs
Water Column: 12.45 FT. WELL DIAMETER

(x) 0.163 GAL/FT. [ (2" DIA.= .163 GAL/FT.) (4" DIA. = .653 GAL/FT.) ]
Well Volume: 2.02935 GAL.    (1" DIA.= .041 GAL/FT.) (1 1/4 " DIA.= .064 GAL/FT.)
Total Purge Volume: ~ 5.5 GAL.
Purge Device: Proactive SS Monsoon Pump
Sample Time 1325 hrs
Sample Appearance Clear
Flow Rate: Pump on at 1236 at 400 mL/min

FIELD PARAMETERS

Time
Purged Vol. 

(gals)
Depth to 
Water (ft)

pH
Cond. 

mhos/cm
Temp., 

°C
DO (%) ORP Turbidity Salinity

1236 0 18.38 6.80 576 27.86 18.1 136.6 > 1000 0.28 Brown/400 mL/min

1241 1 18.38 6.67 568 28.06 13.8 141.4 > 1000 0.27 Brown/400 mL/min

1245 1.5 18.45 6.65 566 28.08 13.0 142.0 738 0.27 350 mL/min

1250 2 18.40 6.58 558 28.10 12.2 141.1 174 0.27 Clearing/500mL/min

Color / Odor / 
Comments
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1250 2 18.40 6.58 558 28.10 12.2 141.1 174 0.27 Clearing/500mL/min

1255 - 18.54 6.52 558 28.09 12.1 135.3 50.8 0.27 500 mL/min

1300 - 18.55 6.51 561 28.11 12.2 123.5 26.0 0.27 600 mL/min

1305 4 18.61 6.49 561 27.96 11.6 116.2 15.2 0.27 Clear/500 mL/min

1310 4.5 18.64 6.48 561 28.01 12.7 114.7 19.4 0.27 Clear/350 mL/min

1315 5 18.35 6.49 563 28.11 12.0 112.8 17.5 0.27

1320 - 18.50 6.49 563 28.20 12.0 110.8 19.1 0.27

1325 Collect Sample

Signed by: Date and Time:   1/11/2006   1400J. Myers
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GROUNDWATER SAMPLING DATA SHEET
CH2M HILL, INC. Project Number: 180357.FI.FK.AR
Client: NAVFAC -Atlantic Well ID: WAR-MW05
Location: Vieques - AOC R Sample ID: WAR-GW05-06A
Event: MS/MSD YES / NO
Date: 1/12/2006 Sample Team: Jennifer Myers
Weather: Partly sunny, occasional showers Mike Zamboni

breezy, 75F
Total Depth: 25.62 FT.(BTOC) Measuring Device: Heron Water Level Indicator
Depth to water: (-) 17.99 FT.(BTOC) Date and Start Time: 1/12/2006 0730
Water Column: 7.63 FT. WELL DIAMETER

(x) 0.163 GAL/FT. [ (2" DIA.= .163 GAL/FT.) (4" DIA. = .653 GAL/FT.) ]
Well Volume: 1.24 GAL.    (1" DIA.= .041 GAL/FT.) (1 1/4 " DIA.= .064 GAL/FT.)
Total Purge Volume: ~ 12 GAL.
Purge Device: Proactive SS Monsoon Pump
Sample Time 0921 hours
Sample Appearance Clear
Flow Rate: Pump on at 0755 at 500 mL/min

FIELD PARAMETERS

Time
Purged Vol. 

(gals)
Depth to 
Water (ft)

pH
Cond. 

mhos/cm
Temp., 

°C
DO (%) ORP Turbidity Salinity

0755 0.5 18.05 6.91 1195 26.13 0.65 60.8 > 1000 0.58 500 Muddy

0800 1 18.12 6.93 1169 26.44 0.54 55.7 > 1000 0.56 320 Muddy

0805 2 18.04 6.95 1117 26.38 0.51 52.1 > 1000 0.54 350 mL/min

Color / Odor / 
Comments

P:/cafb/fuel/prgform.xls

0810 3 18.05 6.97 1062 26.53 0.41 48.2 537 0.52 350 mL/min

0815 3.5 18.06 6.98 1043 26.53 0.33 35.4 294 0.51

0820 4 18.07 7.00 1031 26.60 0.74 64.1 243 0.51 350 mL/min

0825 4.5 18.08 6.99 1030 26.65 0.34 45.1 128 0.51 440 mL/min

0830 5 18.05 6.99 1029 26.54 0.31 36.0 63.0 0.51 325 mL/min

0835 5.5 18.05 7.00 1031 26.65 0.35 35.3 41.9 0.51 325 mL/min

0840 6 18.05 7.00 1032 26.73 0.32 31.9 33.7 0.51 300 mL/min

0845 6.5 18.05 7.00 1032 26.69 0.31 33.1 20.9 0.51 300 mL/min

0850 7 18.05 7.01 1034 26.76 0.27 30.9 19.0 0.51

0855 7.5 18.04 7.01 1033 26.67 0.27 30.6 12.4 0.51 300 mL/min

0900 8 18.06 7.01 1033 26.71 0.25 27.8 14.3 0.51 450 mL/min

0905 8.5 18.05 7.01 1037 26.72 0.24 23.3 8.48 0.51 300 mL/min

0910 9 18.03 7.01 1029 26.91 0.23 24.3 7.52 0.51 400 mL/min

0915 9.5 18.04 7.02 1033 26.81 0.24 26.9 7.14 0.51

0920 10 18.03 7.02 1031 26.98 0.25 28.3 7.32 0.51 200 mL/min

0921

Signed by: Date and Time:   1/12/2006   0925

Sample Collected

J. Myers

P:/cafb/fuel/prgform.xls



GROUNDWATER SAMPLING DATA SHEET
CH2M HILL, INC. Project Number: 180357.FI.FK.AR
Client: NAVFAC -Atlantic Well ID: WAR-MW06
Location: Vieques - AOC R Sample ID: WAR-GW06-06A
Event: MS/MSD YES / NO
Date: 1/12/2006 Sample Team: C. Hayslip
Weather: Cloudy, breezy, overcast, cool J. Scott

humid, 75 F
Total Depth: 27.11 FT.(BTOC) Measuring Device: Heron Water Level Indicator
Depth to water: (-) 17.89 FT.(BTOC) Date and Start Time: 1/12/06 0740
Water Column: 9.22 FT. WELL DIAMETER

(x) 0.163 GAL/FT. [ (2" DIA.= .163 GAL/FT.) (4" DIA. = .653 GAL/FT.) ]
Well Volume: 1.50 GAL.    (1" DIA.= .041 GAL/FT.) (1 1/4 " DIA.= .064 GAL/FT.)
Total Purge Volume: ~ 22.75 GAL.
Purge Device: SS Monsoon Pump
Sample Time 1135 hrs
Sample Appearance Clear
Flow Rate: Pump on at 0745 at 200 mL/min

FIELD PARAMETERS

Time
Purged Vol. 

(gals)
Depth to 
Water (ft)

pH
Cond. 

mhos/cm
Temp., 

°C
DO (%) ORP Turbidity Salinity

0745 0 17.89 6.88 2025 25.77 3.33 184.0 > 1000 1.04 200 mL/min

0750 0.5 17.90 6.97 1877 26.26 1.68 155.7 > 1000 0.95

0755 1 17.95 6.99 1592 26.17 1.38 131.2 > 1000 0.80

Color / Odor / 
Comments

P:/cafb/fuel/prgform.xls

0800 1.5 17.93 6.99 1430 26.37 1.23 99.4 > 1000 0.71 200 mL/min

0805 1.75 17.95 6.99 1338 26.76 1.01 75.3 > 1000 0.67

0810 2 17.93 6.98 1303 26.64 1.11 68.5 > 1000 0.65

0815 2.1 17.95 6.99 1280 26.83 1.20 65.5 > 1000 0.63 200 mL/min

0820 2.25 17.95 6.99 1271 27.36 1.16 65.0 > 1000 0.63

0825 3 17.96 6.98 1163 27.20 0.96 65.9 > 1000 0.57

0830 3.25 17.93 6.97 1121 27.24 1.06 49.1 > 1000 0.55 200 mL/min

0835 3.75 17.93 6.96 1108 27.32 1.01 36.3 > 1000 0.55

0840 4 17.91 6.96 1115 27.40 1.07 35.9 > 1000 0.55

0845 4.25 17.93 6.97 1169 27.50 0.93 42.4 > 1000 0.58

0850 5 17.94 6.95 1108 27.13 1.04 41.8 > 1000 0.55 200 mL/min

0855 5.75 17.94 6.95 1096 27.13 0.96 36.8 > 1000 0.54

0900 6.25 17.92 6.95 1042 27.22 0.95 17.7 > 1000 0.51

0905 7 17.93 6.94 1038 27.31 0.98 11.4 956 0.51

0910 8 18.02 6.93 1049 27.31 0.77 15.8 777 0.52 450 mL/min

0915 8.5 17.90 6.92 991 26.96 0.97 -1.6 > 1000 0.49 200 mL/min

Signed by: Date and Time:      1/12/2006  1200Chris Hayslip

P:/cafb/fuel/prgform.xls



PAGE 2 Well ID: WAR-MW06
FIELD PARAMETERS

Time
Purged Vol. 

(gals)
Depth to 
Water (ft)

pH
Cond. 

mhos/cm
Temp., 

°C
DO (%) ORP Turbidity Salinity

0920 9 17.92 6.93 984 27.07 0.90 -10.7 > 1000 0.48 200 mL/min

0925 9.5 17.92 6.93 1010 27.20 1.00 -7.3 778 0.50 450 mL/min

0930 10 17.93 6.93 1007 27.26 0.96 -3.1 370 0.49

0935 11 17.97 6.92 985 26.84 0.83 -15.8 291 0.48

0940 11.5 17.94 6.92 985 27.02 0.96 -20.1 494 0.48

0945 11.75 17.92 6.92 984 27.23 0.90 -17.3 405 0.48 500 mL/min

0950 12 17.92 6.92 986 27.17 0.90 -11.1 239 0.48

0955 12.75 17.92 6.92 976 27.18 0.82 -12.9 179 0.48

1000 13 17.90 6.92 976 27.30 0.88 -16.3 149 0.48

1005 13.5 17.90 6.93 981 27.37 0.94 -12.5 224 0.48 500 mL/min

1010 13.75 17.90 6.92 988 27.24 0.89 -11.2 140 0.48

1015 14 17.90 6.93 982 27.38 0.86 -14 151 0.48

Color / Odor / 
Comments

P:/cafb/fuel/prgform.xls

1020 14.25 17.89 6.93 979 27.50 0.89 -11.8 300 0.48

1025 14.5 17.89 6.93 1042 27.62 0.9 -6.4 146 0.51

1030 15 17.90 6.93 1014 27.52 0.94 -7.2 136 0.50 450 mL/min

1035 15.5 17.90 6.92 986 27.41 0.94 -4.5 74.9 0.47

1040 17.25 17.91 6.91 962 27.21 0.72 -18.8 72.4 0.47

1045 17.75 17.91 6.93 972 27.31 0.87 -15.6 56.8 0.48

1050 18 17.91 6.92 964 27.51 0.87 -21.3 50.2 0.47

1055 18.5 17.90 6.92 969 27.49 1.07 -17.4 46.6 0.47 450 mL/min

1100 19 6.91 962 26.94 0.83 -28.2 27.3 0.47

1105 19.25 17.91 6.91 932 27.05 0.89 -30.0 22.8 0.46

1110 19.75 17.90 6.91 931 27.31 0.86 -30.9 27.0 0.46

1115 21 17.96 6.92 968 27.25 0.74 -31.1 45.2 0.48 400 mL/min

1120 21.5 17.90 6.92 959 27.13 0.90 -25.3 23.1 0.47

1125 22.25 17.90 6.92 943 27.41 0.93 -25.1 22.8 0.47

1130 22.75 6.91 948 27.38 0.89 -27.4 24.3 0.46

Notes:
At start,water was very turbid. Brownish orange in color.
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GROUNDWATER SAMPLING DATA SHEET
CH2M HILL, INC. Project Number: 180357.FI.FK.AR
Client: NAVFAC -Atlantic Well ID: WAR-MW07
Location: Vieques - AOC R Sample ID: WAR-GW07-06A
Event: MS/MSD YES / NO
Date: 1/12/2006 Sample Team: Jennifer Myers
Weather: Partly sunny, occassional showers Mike Zamboni

breezy, 75F
Total Depth: 27.96 FT.(BTOC) Measuring Device: Heron Water Level Indicator
Depth to water: (-) 17.52 FT.(BTOC) Date and Start Time: 1/12/2006  1445
Water Column: 10.44 FT. WELL DIAMETER

(x) 0.163 GAL/FT. [ (2" DIA.= .163 GAL/FT.) (4" DIA. = .653 GAL/FT.) ]
Well Volume: 1.70 GAL.    (1" DIA.= .041 GAL/FT.) (1 1/4 " DIA.= .064 GAL/FT.)
Total Purge Volume: ~ 13 GAL.
Purge Device: Proactive SS Monsoon Pump 
Sample Time 1707 hours
Sample Appearance Clear
Flow Rate: Pump on at 1452 at 300 mL/min

FIELD PARAMETERS

Time
Purged Vol. 

(gals)
Depth to 
Water (ft)

pH
Cond. 

mhos/cm
Temp., 

°C
DO (%) ORP Turbidity Salinity

1452 0 18.25 6.69 724 26.91 2.47 80.7 > 1000 0.35

1455 0.75 18.36 6.25 715 27.30 2.32 124.9 > 1000 0.35 300 mL/min

1500 1 18.28 6.16 723 27.13 2.19 139.6 > 1000 0.35

Color / Odor / 
Comments

P:/cafb/fuel/prgform.xls

1505 2 18.39 6.16 743 27.16 1.89 152.5 > 1000 0.36 300 mL/min

1510 - 18.33 6.20 779 27.14 1.61 149.3 > 1000 0.38

1515 2.5 18.31 6.24 788 27.15 1.47 146.1 > 1000 0.38 400 mL/min

1520 - 18.51 6.28 781 27.19 1.42 140.3 > 1000 0.38

1525 - 18.61 6.30 774 27.12 1.38 143.3 > 1000 0.38

1530 3.5 18.55 6.33 771 27.08 1.15 143.7 > 1000 0.37 400 mL/min

1535 - 18.56 6.35 771 27.10 1.17 140.1 > 1000 0.37

1540 - 18.51 6.37 771 27.09 1.12 141.8 > 1000 0.37 375 mL/min

1545 - 18.54 6.40 766 27.10 1.00 138.8 > 1000 0.37 400 mL/min

1550 - 18.60 6.43 765 27.12 0.83 129.8 > 1000 0.37

1555 - 18.64 6.45 760 27.12 0.89 101.8 449 0.37

1600 9 18.58 6.46 759 27.09 1.05 85.2 242 0.37 500 mL/min

1605 - 18.67 6.48 755 27.07 0.94 82.0 272 0.37 200 mL/min

1615 - 18.40 6.52 751 26.99 1.19 105.0 708 0.37

1620 - 18.37 6.45 771 27.10 0.69 81.8 > 1000 0.37

1625 - 18.30 6.55 768 27.11 0.81 95.9 > 1000 0.37 300 mL/min

Signed by: Date and Time:   1/12/2006   1735J. Myers
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PAGE 2 Well ID: WAR-MW07
FIELD PARAMETERS

Time
Purged Vol. 

(gals)
Depth to 
Water (ft)

pH
Cond. 

mhos/cm
Temp., 

°C
DO (%) ORP Turbidity Salinity

1630 11 18.45 6.57 764 27.16 0.85 102.9 > 1000 0.37

1635 - 18.44 6.59 761 27.12 0.78 104.2 > 1000 0.37

1640 - 18.49 6.60 757 27.12 0.74 101.9 815 0.37

1645 13 18.54 6.61 754 27.10 0.96 102.8 390 0.37 500 mL/min

1650 - 18.54 6.62 753 27.04 1.01 81.6 126 0.37 200 mL/min

1655 - 18.52 6.63 755 27.05 1.02 76.4 81.3 0.37

1700 - 18.50 6.63 751 27.07 1.03 78.4 88.6 0.36

1705 - 18.50 6.64 748 27.06 1.05 83.5 83.4 0.36 200 mL/min

1707 Sample Collected

Color / Odor / 
Comments

P:/cafb/fuel/prgform.xls

Notes:
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Groundwater Sampling Data 
August 2009  



PROJECT NUMBER WELL NUMBER

PROJECT: Supplemental RI, Former NASD

Weather: Mostly cloudy, temp in the mid 90's Sample Team: Kenji Butler

Fritz Burt

Total Depth: 35.33 FT.(BTOC) Measured

Depth to Water:    (-) 31.18 FT.(BTOC) Measured Date and Time On Well: 8/24/09  1307

Water Column(h):   (=) 4.15 FT. Pump Start Date and Time: 8/24/09  1350

Water Volume in Well 0.70 GAL (3.141593*h(in)*(wellDIA/2)^2*0.004329)Pump Finish Date and Time: 8/24/09  1745

Pump Depth: 33.18 FT.(BTOC) Measured Date and Time Off Well: 8/24/09  1757

Purge Device/Equip: Air Monitoring Readings: 0 ppm

'Measuring Device/Equipment: Total Purge Volume: 1.2 GAL.

Sample ID: WAR-GW01-09A Parameters Collected: VOCs, SVOCs, SVOC Sim, GRO, DRO, ORO, CN, Cl, TDS, 

Sample Date/Time: Perchlorate, Pest, PCB, Explosives, Metals/Hg, Filt Metals/Hg

Field Dup:  YES/NO  ID: FD Parameters Collected:

FD Sample Date/Time:  

MS/MSD: YES / NO Sample Appearance: Clear

Were samples filtered? YES/NO Field Test Kit Details:

If YES, Which samples? 

Heron Dipper-T WLM

8/24/2009  1525

SAMPLE INFORMATION

FIELD PARAMETERS

Perchlorate, Metals/Hg

SHEET      1      OF  2180357.FI.ZZ WAR-MW01

SS Monsoon Pump

LOCATION: AOC-R DATE: 8/24/09

GROUNDWATER SAMPLING DATA SHEET

Time
Purged Vol. 

(gals)

Depth to 
Water

(ft)

Flow Rate 
(mL/min)

Temp., 
(°C)

SpCond 
(uS/cm)
w/in 3%

Salinity
(ppt)

DO
(%)

DO
(mg/L)

w/in 10%

pH
w/in 0.1

ORP
(mV)

w/in 10mV

Turbidity
(NTU)

w/in 10%
Color / Odor / Comments

1413 1000 mL 31.29 50 29.65 1715 0.86 43.1 3.26 6.61 154.9 1.84 Clear, odorless, empty flow cell

1433 2000 mL 31.32 50 30.76 1705 0.85 24.8 1.84 6.64 168.9 1.43 Clear

1442 2500 mL 31.33 50 31.11 1725 0.86 20.8 1.52 6.59 175.0 1.58 Clear

1453 3000 mL 31.33 50 30.93 1745 0.87 16.3 1.21 6.58 171.6 1.24

1504 3500 mL 31.34 50 30.82 1767 0.88 14.0 1.03 6.59 172.5 0.96

1513 4000 mL 31.34 50 30.79 1771 0.89 14.0 1.03 6.59 169.8 1.39 Clear

1523 4500 mL 31.34 50 30.76 1772 0.90 13.9 1.02 6.59 168.4 1.00

Signature: Kenji Butler Date:

FIELD PARAMETERS

8/24/2009



PROJECT NUMBER WELL NUMBER

PROJECT: Supplemental RI, Former NASD

SOP(s) used (refer to SOPs in back of this log)? B-1

John Swenfurth was called and he decided that it would be fine to maintain such a slow flow rate.

SHEET     2     OF  2

Sampling rate was lower than the 100-250 mL flowrate.  The sampling flow rate was 50 mL/min.

Explanation of exceptions to SOP(s) including why, under what conditions, who authorized exception, anything considered in the decision :

180357.FI.ZZ WAR-MW01

Were all requirements of the SAP, PIs and above mentioned SOP(s) met?  

GROUNDWATER SAMPLING DATA SHEET

LOCATION: AOC-R DATE: 8/24/09

Flow rate was lowered below the SOP's purge rate of 200 - 500 mL to maintain drawdown limit.

Parameters were recorded at a rate so that the flow through cell had a chance to fill up by water due  to slow flow rate.

NOTES

Signature: Kenji Butler Date: 8/24/2009



PROJECT NUMBER WELL NUMBER

PROJECT: Supplemental RI, Former NASD

Weather: Partly cloudy temp low 90's Sample Team: Kenji Butler

Fritz Burt

Total Depth: 35.36 FT.(BTOC) Measured

Depth to Water:    (-) 28.81 FT.(BTOC) Measured Date and Time On Well: 8/25/09  0938

Water Column(h):   (=) 6.55 FT. Pump Start Date and Time: 8/25/09  0955

Water Volume in Well 1.07 GAL (3.141593*h(in)*(wellDIA/2)^2*0.004329)Pump Finish Date and Time: 8/25/09  1347

Pump Depth: 32.00 FT.(BTOC) Measured Date and Time Off Well: 8/25/09  1403

Purge Device/Equip: Air Monitoring Readings: 0.0 ppm

'Measuring Device/Equipment: Total Purge Volume: 1.75 GAL.

Sample ID: WAR-GW02-09A Parameters Collected: VOCs, SVOCs, SVOC Sim, GRO, DRO, ORO, CN, Cl, TDS, 

Sample Date/Time: Perchlorate, Pest, PCB, Explosives, Metals/Hg, Filt Metals/Hg

Field Dup:  YES/NO  ID: FD Parameters Collected:

FD Sample Date/Time:  

MS/MSD: YES / NO Sample Appearance: Clear

Were samples filtered? YES/NO Field Test Kit Details:

If YES, Which samples? 

Heron Dipper-T WLM

8/25/09  1150

SAMPLE INFORMATION

SHEET      1      OF  2180357.FI.ZZ WAR-MW02

SS Monsoon Pump

LOCATION: AOC-R DATE: 8/25/09

GROUNDWATER SAMPLING DATA SHEET

FIELD PARAMETERS

Perchlorate, Metals/Hg

Time
Purged Vol. 

(gals)

Depth to 
Water

(ft)

Flow Rate 
(mL/min)

Temp., 
(°C)

SpCond 
(uS/cm)
w/in 3%

Salinity
(ppt)

DO
(%)

DO
(mg/L)

w/in 10%

pH
w/in 0.1

ORP
(mV)

w/in 10mV

Turbidity
(NTU)

w/in 10%
Color / Odor / Comments

1035 500 mL 29.07 50 29.72 3058 1.58 60.7 4.58 4.58 216.4 - Clear, no odor

1045 1000 mL 29.16 50 29.53 3047 1.57 47.7 3.60 6.89 208.4 - * See notes

1050 1500 mL 29.41 100 29.45 3014 1.56 41.4 3.14 6.88 195.8 -

1055 2000 mL 29.49 100 29.74 2986 1.54 35.1 2.62 6.87 186.2 -

1100 2500 mL 29.52 100 29.83 2981 1.54 33.3 2.50 6.87 183.6 -

1105 3000 mL 29.51 100 29.99 2965 1.53 30.7 2.30 6.87 177.4 - Clear

1110 3500 mL 29.51 100 30.03 2940 1.51 32.2 2.41 6.88 174.1 -

1115 4000 mL 29.49 80 30.08 2914 1.50 31.0 2.32 6.88 170.8 - Readjust flow rate to 100 mL/min

1120 4500 mL 29.51 100 29.99 2978 1.48 31.6 2.37 6.88 170.2 6.64

1125 5000 mL 29.53 100 29.97 2842 1.43 29.4 2.20 6.88 168.1 5.39

1130 5500 mL 29.55 100 30.12 2730 1.40 28.9 2.16 6.90 167.3 2.09

1135 6000 mL 29.56 100 30.19 2686 1.38 28.4 2.12 6.89 166.5 1.75

1140 6500 mL 29.57 100 30.21 2651 1.37 28.4 2.12 6.90 165.8 3.00

1145 7000 mL 29.58 100 30.20 2624 1.37 28.1 2.09 6.90 166.2 2.51

Signature: Kenji Butler Date: 8/25/2009



PROJECT NUMBER WELL NUMBER

PROJECT: Supplemental RI, Former NASD

SOP(s) used (refer to SOPs in back of this log)? B-1

Drawdown exceeded 0.3 ft during purging.  Total drawdown was 0.77 ft

Flow rate for purging was below the 200 mL - 500 mL/min flow rate.

Explanation of exceptions to SOP(s) including why, under what conditions, who authorized exception, anything considered in the decision :

180357.FI.ZZ WAR-MW02

NOTES

1045     0.3 drawdown exceeded at 50 mL/min flow rate.  talked to John Swenfurth.  will increase flow rate to 100 mL/min and let drawdown continue until 

water level stabalizes    

SHEET     2     OF  2

Were all requirements of the SAP, PIs and above mentioned SOP(s) met?  

GROUNDWATER SAMPLING DATA SHEET

LOCATION: AOC-R DATE:  8/25/09 

Signature: Kenji Butler Date: 8/25/2009



PROJECT NUMBER WELL NUMBER

PROJECT: Supplemental RI, Former NASD

Weather: Sample Team: Kenji Butler

Fritz Burt

Total Depth: 26.30 FT.(BTOC) Measured

Depth to Water:    (-) 19.66 FT.(BTOC) Measured Date and Time On Well: 8/26/09  1511

Water Column(h):   (=) 6.64 FT. Pump Start Date and Time: 8/26/09  1535

Water Volume in Well 1.08 GAL (3.141593*h(in)*(wellDIA/2)^2*0.004329)Pump Finish Date and Time: 8/26/09  1900

Pump Depth: 23.00 FT.(BTOC) Measured Date and Time Off Well: 8/26/09  1908

Purge Device/Equip: Air Monitoring Readings: 0.0 ppm

'Measuring Device/Equipment: Total Purge Volume: 3.25 GAL.

Sample ID: WAR-GW03-09A Parameters Collected: VOCs, SVOCs, SVOC Sim, GRO, DRO, ORO, CN, Cl, TDS, 

Sample Date/Time: Perchlorate, Pest, PCB, Explosives, Metals/Hg, Filt Metals/Hg

Field Dup:  YES/NO  ID: FD Parameters Collected:

FD Sample Date/Time:  

MS/MSD: YES / NO Sample Appearance: Clear

Were samples filtered? YES/NO Field Test Kit Details:

If YES, Which samples? 

Heron Dipper-T WLM

8/26/06  1642

SAMPLE INFORMATION

FIELD PARAMETERS

Perchlorate, Metals Hg

SHEET      1      OF  2180357.FI.ZZ WAR-MW03

SS Monsoon Pump

LOCATION: AOC-R DATE:  8/26/09 

GROUNDWATER SAMPLING DATA SHEET

Partly cloudy, humid, temp in the low 90s

Time
Purged Vol. 

(gals)

Depth to 
Water

(ft)

Flow Rate 
(mL/min)

Temp., 
(°C)

SpCond 
(uS/cm)
w/in 3%

Salinity
(ppt)

DO
(%)

DO
(mg/L)

w/in 10%

pH
w/in 0.1

ORP
(mV)

w/in 10mV

Turbidity
(NTU)

w/in 10%
Color / Odor / Comments

1545 1000 mL 19.77 150 27.62 1795 0.90 14.4 1.12 6.46 -48.0 238 Greyish brown color, no odor

1553 3000 mL 19.83 230 27.78 1721 0.86 30.2 2.32 6.43 -59.5 30.0 Clearing up

1558 4000 mL 19.79 210 27.76 1690 0.85 25.3 1.98 6.43 -45.1 39.9

1602 5000 mL 19.79 220 27.92 1672 0.84 24.2 1.84 6.44 -32.6 17.3 Clear

1606  6000 mL 19.79 210 28.08 1662 0.83 20.9 1.62 6.45 -25.6 11.6

1611 7000 mL 19.79 210 28.14 1659 0.83 28.0 2.18 6.46 -16.5 8.08

1616 8000 mL 19.80 210 28.21 1654 0.83 22.6 1.75 6.47 -16.8 6.47

1621 9000 mL 19.80 210 28.17 1649 0.83 15.9 1.23 6.47 -10.7 5.99

1626 10000 mL 19.80 210 28.16 1645 0.82 14.3 1.11 6.47 -8.6 5.77

1631 11000 mL 19.80 210 28.17 1643 0.82 13.8 1.07 6.47 -8.9 4.32 Clear

1635 12000 mL 19.80 210 28.17 1642 0.82 13.5 1.05 6.47 -8.1 4.11

1640 13000 mL 19.80 210 28.18 1640 0.82 13.1 1.00 6.47 -7.8 3.76

Signature: Kenji Butler Date:

FIELD PARAMETERS

8/26/2009



PROJECT NUMBER WELL NUMBER

PROJECT: Supplemental RI, Former NASD

SOP(s) used (refer to SOPs in back of this log)? B-1

Explanation of exceptions to SOP(s) including why, under what conditions, who authorized exception, anything considered in the decision :

180357.FI.ZZ WAR-MW03

NOTES

SHEET      2    OF  2

Were all requirements of the SAP, PIs and above mentioned SOP(s) met?  Yes

GROUNDWATER SAMPLING DATA SHEET

LOCATION: AOC-R DATE:  8/26/09 

Signature: Kenji Butler Date: 8/26/2009



PROJECT NUMBER WELL NUMBER

PROJECT: Supplemental RI, Former NASD

Weather: Sample Team: Kenji Butler

Fritz Burt

Total Depth: 30.29 FT.(BTOC) Measured

Depth to Water:    (-) 19.31 FT.(BTOC) Measured Date and Time On Well: 8/25/09  1433

Water Column(h):   (=) 10.02 FT. Pump Start Date and Time: 8/25/09  1450

Water Volume in Well 1.63 GAL (3.141593*h(in)*(wellDIA/2)^2*0.004329)Pump Finish Date and Time: 8/25/09  1825

Pump Depth: 25.00 FT.(BTOC) Measured Date and Time Off Well: 8/25/09  1842

Purge Device/Equip: Air Monitoring Readings: 0.0 ppm

'Measuring Device/Equipment: Total Purge Volume: 1.25 GAL.

Sample ID: WAR-GW04-09A Parameters Collected: VOCs, SVOCs, SVOC Sim, GRO, DRO, ORO, CN, Cl, TDS, 

Sample Date/Time: Perchlorate, Pest, PCB, Explosives, Metals/Hg, Filt Metals/Hg

Field Dup:  YES/NO  ID: FD Parameters Collected: VOCs, SVOCs, SVOC Sim, GRO, DRO, ORO, CN, Cl, TDS, 

FD Sample Date/Time:  Perchlorate, Pest, PCB, Explosives, Metals/Hg, Filt Metals/Hg

MS/MSD: YES / NO Sample Appearance: Clear

Were samples filtered? YES/NO Field Test Kit Details:

If YES, Which samples? 

Heron Dipper-T WLM

8/25/09  1555

WAR-GW04P-09A

8/25/09  1555

SAMPLE INFORMATION

SHEET      1      OF  2180357.FI.ZZ WAR-MW04

SS Monsoon Pump

LOCATION: AOC-R DATE: 8/25/09

GROUNDWATER SAMPLING DATA SHEET

Partly cloudy, slight breeze, temp in the 90's

FIELD PARAMETERS

Perchlorate, Metals/Hg

Time
Purged Vol. 

(gals)

Depth to 
Water

(ft)

Flow Rate 
(mL/min)

Temp., 
(°C)

SpCond 
(uS/cm)
w/in 3%

Salinity
(ppt)

DO
(%)

DO
(mg/L)

w/in 10%

pH
w/in 0.1

ORP
(mV)

w/in 10mV

Turbidity
(NTU)

w/in 10%
Color / Odor / Comments

1503 500 mL 19.48 110 28.55 678 0.33 27.7 2.14 6.95 92.6 176 Slight greyish color

1509 1000 mL 19.49 100 28.56 669 0.32 21.2 1.64 6.79 108.6 122 "            "

1515 1500 mL 19.49 100 28.63 659 0.32 17.1 1.32 6.64 112.8 62.1 "            "

1520 2000 mL 19.50 100 28.70 653 0.31 21.1 1.63 6.65 118.3 32.1 Clearing up

1525 2500 mL 19.51 100 28.84 652 0.31 16.8 1.29 6.62 117.7 21.6

1530 3000 mL 19.52 100 28.99 650 0.31 14.7 1.13 6.61 118.1 17.1

1535 3500 mL 19.52 100 28.96 649 0.31 13.6 1.04 6.58 119.2 12.9 Clearing up

1540 4000 mL 19.53 100 28.91 647 0.31 10.1 0.78 6.58 119.7 11.8

1545 4500 mL 19.53 100 28.91 647 0.31 9.9 0.76 6.55 120.1 10.5

1550 5000 mL 19.53 100 28.89 645 0.31 9.7 0.74 6.55 120.7 9.12 Clear

Signature: Kenji Butler Date:

FIELD PARAMETERS

8/25/2009



PROJECT NUMBER WELL NUMBER

PROJECT: Supplemental RI, Former NASD

SOP(s) used (refer to SOPs in back of this log)? B-1

Explanation of exceptions to SOP(s) including why, under what conditions, who authorized exception, anything considered in the decision :

180357.FI.ZZ WAR-MW04

NOTES

Flow rate was lower than the 200-500 mL/min rate

SHEET     2     OF  2

Were all requirements of the SAP, PIs and above mentioned SOP(s) met?  

GROUNDWATER SAMPLING DATA SHEET

LOCATION: AOC-R DATE: 8/25/09

Signature: Kenji Butler Date: 8/25/2009



PROJECT NUMBER WELL NUMBER

PROJECT: Supplemental RI, Former NASD

Weather: Sample Team: Kenji Butler

Fritz Burt

Total Depth: 25.74 FT.(BTOC) Measured

Depth to Water:    (-) 19.18 FT.(BTOC) Measured Date and Time On Well: 8/31/09  1405

Water Column(h):   (=) 6.56 FT. Pump Start Date and Time: 8/31/09  1417

Water Volume in Well 1.07 GAL (3.141593*h(in)*(wellDIA/2)^2*0.004329)Pump Finish Date and Time: 8/31/09  1620

Pump Depth: 22.50 FT.(BTOC) Measured Date and Time Off Well: 8/31/09  1625

Purge Device/Equip: Air Monitoring Readings: 0.0 ppm

'Measuring Device/Equipment: Total Purge Volume: 3.1 GAL.

Sample ID: WAR-GW05-09A Parameters Collected: VOCs, SVOCs, SVOC Sim, GRO, DRO, ORO, CN, Cl, TDS, 

Sample Date/Time: Perchlorate, Pest, PCB, Explosives, Metals/Hg, Filt Metals/Hg

Field Dup:  YES/NO  ID: FD Parameters Collected:

FD Sample Date/Time:  

MS/MSD: YES / NO Sample Appearance: Clear

Were samples filtered? YES/NO Field Test Kit Details:

If YES, Which samples? 

Partly cloudy, hot/humid, temp in mid 90's

FIELD PARAMETERS

Heron Dipper-T WLM

8/31/09  1520

SAMPLE INFORMATION

Perchlorate, Metals/Hg

SHEET      1      OF  2180357.FI.ZZ WAR-MW05

SS Monsoon Pump

LOCATION: AOC-R DATE: 8/31/09

GROUNDWATER SAMPLING DATA SHEET

Time
Purged Vol. 

(gals)

Depth to 
Water

(ft)

Flow Rate 
(mL/min)

Temp., 
(°C)

SpCond 
(uS/cm)
w/in 3%

Salinity
(ppt)

DO
(%)

DO
(mg/L)

w/in 10%

pH
w/in 0.1

ORP
(mV)

w/in 10mV

Turbidity
(NTU)

w/in 10%
Color / Odor / Comments

1423 2000 mL 19.19 200 27.50 1722 0.87 17.0 1.34 7.19 -74.4 4.28

1430 4000 mL 19.20 200 27.83 1709 0.86 11.2 0.88 6.84 -72.8 2.93

1435 5000 mL 19.20 200 27.79 1702 0.85 10.2 0.80 6.79 -70.2 2.44

1440 6250 mL 19.20 275 27.74 1696 0.85 11.1 0.87 6.76 -67.9 2.02 Adjusted flow to 200

1445 8000 mL 19.19 200 27.79 1697 0.85 10.5 0.82 6.75 -64.9 1.72

1450 9000 mL 19.19 200 27.85 1695 0.85 10.6 0.82 6.74 -61.4 1.88

1455 10000 mL 19.19 200 27.84 1692 0.85 9.3 0.73 6.74 -59.7 2.51

1500 11000 mL 19.19 200 27.82 1690 0.85 10.3 0.81 6.74 -61.2 2.22

1505 12000 mL 19.19 200 27.88 1689 0.85 10.2 0.80 6.74 -58.4 1.67

1510 13000 mL 19.19 200 27.94 1689 0.85 10.6 0.78 6.74 -57.3 1.51

Signature: Kenji Butler Date:

FIELD PARAMETERS

8/31/2009



PROJECT NUMBER WELL NUMBER

PROJECT: Supplemental RI, Former NASD

SOP(s) used (refer to SOPs in back of this log)? B-1

WAR-MW05

NOTES

SHEET    2      OF  2

Explanation of exceptions to SOP(s) including why, under what conditions, who authorized exception, anything considered in the decision :

Were all requirements of the SAP, PIs and above mentioned SOP(s) met?   Yes

GROUNDWATER SAMPLING DATA SHEET

LOCATION: AOC-R DATE: 8/31/09

180357.FI.ZZ

Signature: Kenji Butler Date: 8/31/2009



PROJECT NUMBER WELL NUMBER

PROJECT: Supplemental RI, Former NASD

Weather: Partly cloudy, Breeze from East, Temp in Low 90's Sample Team: Kenji Butler

Fritz Burt

Total Depth: 27.15 FT.(BTOC) Measured

Depth to Water:    (-) 19.08 FT.(BTOC) Measured Date and Time On Well: 8/31/09  1120

Water Column(h):   (=) 8.07 FT. Pump Start Date and Time: 8/31/09  1138

Water Volume in Well 1.32 GAL (3.141593*h(in)*(wellDIA/2)^2*0.004329)Pump Finish Date and Time: 8/31/09  1322

Pump Depth: 23.00 FT.(BTOC) Measured Date and Time Off Well: 8/31/09  1355

Purge Device/Equip: Air Monitoring Readings: 0.0 ppm

'Measuring Device/Equipment: Total Purge Volume: 3.1 GAL.

Sample ID: WAR-GW06-09A Parameters Collected: VOCs, SVOCs, SVOC Sim, GRO, DRO, ORO, CN, Cl, TDS, 

Sample Date/Time: Perchlorate, Pest, PCB, Explosives, Metals/Hg, Filt Metals/Hg

Field Dup:  YES/NO  ID: FD Parameters Collected:

FD Sample Date/Time:  

MS/MSD: YES / NO Sample Appearance: Clear

Were samples filtered? YES/NO Field Test Kit Details:

If YES, Which samples? 

Heron Dipper-T WLM

8/31/09  1240

SAMPLE INFORMATION

SHEET      1      OF  2180357.FI.ZZ WAR-MW06

SS Monsoon Pump

LOCATION: AOC-R DATE: 8/31/09

GROUNDWATER SAMPLING DATA SHEET

FIELD PARAMETERS

Perchlorate/Metals/Hg

Time
Purged Vol. 

(gals)

Depth to 
Water

(ft)

Flow Rate 
(mL/min)

Temp., 
(°C)

SpCond 
(uS/cm)
w/in 3%

Salinity
(ppt)

DO
(%)

DO
(mg/L)

w/in 10%

pH
w/in 0.1

ORP
(mV)

w/in 10mV

Turbidity
(NTU)

w/in 10%
Color / Odor / Comments

1141 500 mL 19.12 600 28.00 1964 0.99 70.6 1.69 6.61 -71.2 27.9 reducing flow

1145 1500 mL 19.11 225 27.99 1928 0.97 17.3 1.27 6.55 -77.5 41.3

1149 2500 mL 19.11 200 27.92 1822 0.92 13.4 1.07 6.55 -69.1 46.5

1154 3500 mL 19.10 200 27.91 1689 0.85 12.6 1.03 6.60 -50.3 43.2

1159 4500 mL 19.10 200 28.20 1673 0.84 13.2 -- 6.56 -56.7 34.5

1204 5500 mL 19.10 200 28.21 1665 0.83 12.7 1.03 6.56 -55.7 24.9

1209 6500 mL 19.10 200 28.38 1646 0.82 13.1 1.10 6.58 -51.0 15.2

1213 7500 mL 19.10 200 28.63 1631 0.81 11.9 0.92 6.59 -47.6 11.6

1218 8500 mL 19.10 200 28.65 1617 0.81 11.8 0.91 6.58 -40.6 9.51

1223 9500 mL 19.10 200 28.48 1615 0.81 13.6 1.05 6.56 -43.2 7.46

1228 10500 mL 19.10 200 28.21 1607 0.80 13.0 1.01 6.56 -41.6 5.56

1233 11500 mL 19.10 200 28.22 1595 0.80 13.9 1.08 6.58 -39.9 4.32

1238 12500 mL 19.10 200 28.35 1594 0.80 13.4 1.04 6.58 -39.4 3.93

Signature: Kenji Butler Date:

FIELD PARAMETERS

8/31/2009



PROJECT NUMBER WELL NUMBER

PROJECT: Supplemental RI, Former NASD

SOP(s) used (refer to SOPs in back of this log)? B-1

180357.FI.ZZ WAR-MW06

NOTES

SHEET     2     OF  2

Explanation of exceptions to SOP(s) including why, under what conditions, who authorized exception, anything considered in the decision :

Were all requirements of the SAP, PIs and above mentioned SOP(s) met?  Yes

GROUNDWATER SAMPLING DATA SHEET

LOCATION: AOC-R DATE: 8/31/09

Signature: Kenji Butler Date: 8/31/2009



PROJECT NUMBER WELL NUMBER

PROJECT: Supplemental RI, Former NASD

Weather: Clear sky, Humid temp in the high 90's Sample Team: Kenji Butler

Fritz Burt

Total Depth: 28.00 FT.(BTOC) Measured

Depth to Water:    (-) 19.01 FT.(BTOC) Measured Date and Time On Well: 8/27/09  1519

Water Column(h):   (=) 8.99 FT. Pump Start Date and Time: 8/27/09  1542

Water Volume in Well 1.47 GAL (3.141593*h(in)*(wellDIA/2)^2*0.004329)Pump Finish Date and Time: 8/27/09  1736

Pump Depth: 23.50 FT.(BTOC) Measured Date and Time Off Well: 8/27/09  1748

Purge Device/Equip: Air Monitoring Readings: 0.3 ppm

'Measuring Device/Equipment: Total Purge Volume: 1.5 GAL.

Sample ID: WAR-GW07-09A Parameters Collected: VOCs, SVOCs, SVOC Sim, GRO, DRO, ORO, CN, Cl, TDS, 

Sample Date/Time: Perchlorate, Pest, PCB, Explosives, Metals/Hg, Filt Metals/Hg

Field Dup:  YES/NO  ID: FD Parameters Collected:

FD Sample Date/Time:  

MS/MSD: YES / NO Sample Appearance: Clear

Were samples filtered? YES/NO Field Test Kit Details:

If YES, Which samples? 

FIELD PARAMETERS

Perchlorate, Metas Hg

SHEET      1      OF  2180357.FI.ZZ WAR-MW07

SS Monsoon Pump

LOCATION: AOC-R DATE: 8/27/09

GROUNDWATER SAMPLING DATA SHEET

Heron Dipper-T WLM

8/27/09  1650

SAMPLE INFORMATION

Time
Purged Vol. 

(gals)

Depth to 
Water

(ft)

Flow Rate 
(mL/min)

Temp., 
(°C)

SpCond 
(uS/cm)
w/in 3%

Salinity
(ppt)

DO
(%)

DO
(mg/L)

w/in 10%

pH
w/in 0.1

ORP
(mV)

w/in 10mV

Turbidity
(NTU)

w/in 10%
Color / Odor / Comments

1551 500 mL 19.22 200 29.22 2108 1.07 40.5 3.09 6.58 144.8 55.4 Slight brown tint

1556 1000 mL 19.22 200 29.34 2095 1.06 33.0 2.51 6.58 151.6 42.8 Visible floating particles

1601 1500 mL 19.21 200 29.28 2091 1.06 29.8 2.26 6.59 151.7 37.8

1606 2000 mL 19.21 200 29.47 2085 1.05 31.3 2.37 6.61 153.1 26.4

1611 2500 mL 19.21 200 29.41 2068 1.05 22.5 1.71 6.67 155.5 21.0

1616 3000 mL 19.20 200 29.53 2067 1.05 21.5 1.63 6.65 155.2 19.3 Clearing up

1620 3500 mL 19.21 200 29.31 2047 1.04 20.1 1.54 6.64 154.7 17.6

1625 4000 mL 19.21 200 29.23 2036 1.03 20.9 1.59 6.64 163.9 15.0

1630 4500 mL 19.21 200 29.11 2034 1.03 18.4 1.38 6.65 163.7 13.2

1635 5000 mL 19.21 200 29.15 2031 1.02 16.1 1.22 6.66 163.2 10.7

1640 5500 mL 19.21 200 29.16 2029 1.01 15.8 1.21 6.66 163.1 8.87 Clear

1645 6000 mL 19.21 200 29.17 2028 1.01 15.6 1.19 6.66 162.8 8.51 Clear

Signature: Kenji Butler Date:

FIELD PARAMETERS

8/27/2009



PROJECT NUMBER WELL NUMBER

PROJECT: Supplemental RI, Former NASD

SOP(s) used (refer to SOPs in back of this log)? B-1

SHEET      2    OF  2

Were all requirements of the SAP, PIs and above mentioned SOP(s) met?   Yes

GROUNDWATER SAMPLING DATA SHEET

LOCATION: AOC-R DATE: 8/27/09

Explanation of exceptions to SOP(s) including why, under what conditions, who authorized exception, anything considered in the decision :

180357.FI.ZZ WAR-MW07

NOTES

Signature: Kenji Butler Date: 8/27/2009



Appendix I 
In-situ Permeability Test Data Sheets and Flow 

Velocity Calculations 



Appendix I 
In-Situ Permeability Test Data Sheets 



Definitions of Slug Test Calculation Symbols

Rw well radius - radial distance from center of well to normal K of aquifer
Rc casing radius - radius of the casing or other section of the well where the rise

of the water level is measured. If the water level rises in the screened or 
open section of the well with a gravel pack around it, the thickness and porosity
of the gravel envelope should be taken into account when calculating the 
equivalent value of Rc for the rising water level (Bouwer and Rice, 1976)

Confinement Depth Bottom of the aquifer
Hsat saturated thickness of the aquifer
Lw water column in well
Le screen length
C dimensionless parameter as a function of Le/Rw (from Bouwer and Rice paper)

Y(o) Y at t=0, on straight line drawn through points
Y(t) Y at t=t, on straight line through points

t time passed between Y(o) and Y(t), could be where straight line crosses x and y axes,
 must correspond with Y(o) and Y(t) data points



CH2M HILL SLUG TEST DATA

PROJECT NO:  180357

CLIENT: Navy Clean III

TEST DATE: 1/17/2006

WELL NO.: MW-02

COMPILED BY: C. Hayslip, J. Myers, & M Zamboni

TEST METHOD: Slug Out Test 1

ANALYSIS METHOD: Bouwer and Rice - Fully Penetrating Well

ELAPSED TRANSDUCER ELAPSED TRANSDUCER ELAPSED TRANSDUCER

TIME READING Y(t) TIME READING Y(t) TIME READING Y(t)

(sec) (ft) (ft) (sec) (ft) (ft) (sec) (ft) (ft)

0 4.22 2.484 84 5.825 0.879 168 5.921 0.783

3 4.549 2.155 87 5.83 0.874 171 5.924 0.78

6 4.791 1.913 90 5.832 0.872 174 5.926 0.778

9 4.974 1.73 93 5.837 0.867 177 5.926 0.778

12 5.154 1.55 96 5.844 0.86 180 5.933 0.771

15 5.312 1.392 99 5.844 0.86 183 5.936 0.768

18 5.427 1.277 102 5.849 0.855 186 5.936 0.768

21 5.511 1.193 105 5.854 0.85 189 5.938 0.766

24 5.566 1.138 108 5.856 0.848 192 5.94 0.764

27 5.605 1.099 111 5.861 0.843 195 5.943 0.761

30 5.636 1.068 114 5.864 0.84 198 5.945 0.759

33 5.662 1.042 117 5.868 0.836 201 5.948 0.756

36 5.681 1.023 120 5.871 0.833 204 5.95 0.754

39 5.698 1.006 123 5.876 0.828 207 5.952 0.752

42 5.713 0.991 126 5.878 0.826 210 5.952 0.752

45 5.727 0.977 129 5.883 0.821 213 5.957 0.747

48 5.737 0.967 132 5.885 0.819 216 5.957 0.747

51 5.749 0.955 135 5.892 0.812 513 6.101 0.603

54 5.758 0.946 138 5.895 0.809 813 6.19 0.514

57 5.765 0.939 141 5.897 0.807 1002 6.233 0.471

60 5.775 0.929 144 5.902 0.802 1197 6.269 0.435

63 5.782 0.922 147 5.904 0.8 1350 6.296 0.408

66 5.789 0.915 150 5.907 0.797 1434 6.308 0.396

69 5.797 0.907 153 5.907 0.797 1593 6.332 0.372

72 5.801 0.903 156 5.912 0.792 1695 6.346 0.358

75 5.809 0.895 159 5.914 0.79 1707 6.346 0.358

78 5.813 0.891 162 5.919 0.785 1713 6.348 0.356

81 5.818 0.886 165 5.921 0.783 End of Data

SLUG TEST CALCS.  (Bouwer and Rice)

Well Radius (Rw)= 0.25 ft

Casing Radius (Rc)= 0.083 ft

Sand pack porosity (n)= 0.3

Adjusted Rc (if Lw<=Le)= 0.25 ft

Well Depth (Wd)= 35.29 ft

Depth to Water (Dtw)= 26.42 ft

Confinement Depth(Dtc)= 35.29 ft

Hsat (Dtc-Dtw)= 8.87 ft

Lw (Wd-Dtw)= 8.87 ft

Le (screen length)= 8.87 ft

Le/Rw= 35

C= 3.00

ln(Re/Rw)= 2.55

Yo= 0.879 ft

t= 1309 sec

Y(t)= 0.325 ft

Hydraulic Cond. (K)= 0.6 ft/day

Note: Definitions for Slug Test Calculation Symbols can be found at the front of this appendix.

MW 02  SLUG OUT TEST 1
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CH2M HILL SLUG TEST DATA

PROJECT NO:  180357

CLIENT: Navy Clean III

TEST DATE: 1/17/2006

WELL NO.: MW-02

COMPILED BY: C. Hayslip, J. Myers, & M Zamboni

TEST METHOD: Slug Out Test 2

ANALYSIS METHOD: Bouwer and Rice - Fully Penetrating Well

ELAPSED TRANSDUCER ELAPSED TRANSDUCER ELAPSED TRANSDUCER

TIME READING Y(t) TIME READING Y(t) TIME READING Y(t)

(sec) (ft) (ft) (sec) (ft) (ft) (sec) (ft) (ft)

0 4.253 2.376 84 5.731 0.898 168 5.832 0.797

3 4.517 2.112 87 5.736 0.893 171 5.832 0.797

6 4.728 1.901 90 5.741 0.888 174 5.837 0.792

9 4.928 1.701 93 5.746 0.883 177 5.837 0.792

12 5.1 1.529 96 5.750 0.879 180 5.839 0.79

15 5.242 1.387 99 5.758 0.871 183 5.842 0.787

18 5.347 1.282 102 5.758 0.871 186 5.846 0.783

21 5.424 1.205 105 5.765 0.864 189 5.849 0.78

24 5.477 1.152 108 5.767 0.862 192 5.849 0.78

27 5.515 1.114 111 5.772 0.857 195 5.854 0.775

30 5.544 1.085 114 5.774 0.855 198 5.856 0.773

33 5.571 1.058 117 5.777 0.852 201 5.858 0.771

36 5.59 1.039 120 5.784 0.845 204 5.858 0.771

39 5.609 1.02 123 5.786 0.843 207 5.863 0.766

42 5.621 1.008 126 5.789 0.840 210 5.863 0.766

45 5.635 0.994 129 5.794 0.835 213 5.866 0.763

48 5.645 0.984 132 5.796 0.833 216 5.868 0.761

51 5.654 0.975 135 5.801 0.828 219 5.87 0.759

54 5.666 0.963 138 5.801 0.828 222 5.873 0.756

57 5.674 0.955 141 5.806 0.823 225 5.875 0.754

60 5.683 0.946 144 5.808 0.821 693 6.089 0.540

63 5.69 0.939 147 5.810 0.819 1275 6.235 0.394

66 5.698 0.931 150 5.813 0.816 1821 6.324 0.305

69 5.702 0.927 153 5.818 0.811 2124 6.362 0.267

72 5.71 0.919 156 5.820 0.809 2325 6.384 0.245

75 5.717 0.912 159 5.822 0.807 2469 6.398 0.231

78 5.722 0.907 162 5.825 0.804 2565 6.403 0.226

81 5.726 0.903 165 5.825 0.804 End of Data

SLUG TEST CALCS.  (Bouwer and Rice)

Well Radius (Rw)= 0.25 ft

Casing Radius (Rc)= 0.083 ft

Sand pack porosity (n)= 0.3

Adjusted Rc (if Lw<=Le)= 0.25 ft

Well Depth (Wd)= 35.29 ft

Depth to Water (Dtw)= 26.37 ft

Confinement Depth(Dtc)= 35.29 ft

Hsat (Dtc-Dtw)= 8.92 ft

Lw (Wd-Dtw)= 8.92 ft

Le (screen length)= 8.92 ft

Le/Rw= 36

C= 3.00

ln(Re/Rw)= 2.55

Yo= 0.797 ft

t= 477 sec

Y(t)= 0.295 ft

Hydraulic Cond. (K)= 1.61 ft/day

Note: Definitions for Slug Test Calculation Symbols can be found at the front of this appendix.

MW 02  SLUG OUT TEST 2

0.01

0.10

1.00

10.00

0 450 900 1350 1800 2250 2700

TIME (SECONDS)

Y
(T

) 
F

E
E

T



CH2M HILL SLUG TEST DATA

PROJECT NO:  180357

CLIENT: Navy Clean III

TEST DATE: 1/18/2006

WELL NO.: MW-02

COMPILED BY: C. Hayslip & J. Myers

TEST METHOD: Slug Out Test 3

ANALYSIS METHOD: Bouwer and Rice - Fully Penetrating Well

ELAPSED TRANSDUCER ELAPSED TRANSDUCER ELAPSED TRANSDUCER

TIME READING Y(t) TIME READING Y(t) TIME READING Y(t)

(sec) (ft) (ft) (sec) (ft) (ft) (sec) (ft) (ft)

0 4.862 2.171 84 6.152 0.881 168 6.25 0.783

3 4.953 2.08 87 6.157 0.876 171 6.253 0.78

6 5.246 1.787 90 6.162 0.871 174 6.255 0.778

9 5.428 1.605 93 6.166 0.867 177 6.26 0.773

12 5.584 1.449 96 6.171 0.862 180 6.262 0.771

15 5.706 1.327 99 6.174 0.859 183 6.265 0.768

18 5.802 1.231 102 6.181 0.852 186 6.267 0.766

21 5.862 1.171 105 6.183 0.850 189 6.27 0.763

24 5.908 1.125 108 6.188 0.845 192 6.272 0.761

27 5.944 1.089 111 6.193 0.840 195 6.274 0.759

30 5.97 1.063 114 6.195 0.838 198 6.277 0.756

33 5.994 1.039 117 6.200 0.833 201 6.279 0.754

36 6.011 1.022 120 6.205 0.828 204 6.281 0.752

39 6.028 1.005 123 6.207 0.826 207 6.284 0.749

42 6.042 0.991 126 6.210 0.823 210 6.286 0.747

45 6.056 0.977 129 6.214 0.819 213 6.289 0.744

48 6.066 0.967 132 6.217 0.816 216 6.289 0.744

51 6.076 0.957 135 6.222 0.811 219 6.291 0.742

54 6.085 0.948 138 6.222 0.811 222 6.296 0.737

57 6.094 0.939 141 6.226 0.807 225 6.296 0.737

60 6.102 0.931 144 6.231 0.802 228 6.298 0.735

63 6.109 0.924 147 6.234 0.799 231 6.298 0.735

66 6.116 0.917 150 6.236 0.797 234 6.303 0.730

69 6.123 0.91 153 6.238 0.795 741 6.526 0.507

72 6.13 0.903 156 6.241 0.792 1257 6.655 0.378

75 6.135 0.898 159 6.246 0.787 1785 6.736 0.297

78 6.14 0.893 162 6.248 0.785 2256 6.779 0.254

81 6.147 0.886 165 6.248 0.785 End of Data

SLUG TEST CALCS.  (Bouwer and Rice)

Well Radius (Rw)= 0.25 ft

Casing Radius (Rc)= 0.083 ft

Sand pack porosity (n)= 0.3

Adjusted Rc (if Lw<=Le)= 0.25 ft

Well Depth (Wd)= 35.29 ft

Depth to Water (Dtw)= 26.31 ft

Confinement Depth(Dtc)= 35.29 ft

Hsat (Dtc-Dtw)= 8.98 ft

Lw (Wd-Dtw)= 8.98 ft

Le (screen length)= 8.98 ft

Le/Rw= 36

C= 3.00

ln(Re/Rw)= 2.56

Yo= 0.783 ft

t= 1168 sec

Y(t)= 0.290 ft

Hydraulic Cond. (K)= 0.7 ft/day

Note: Definitions for Slug Test Calculation Symbols can be found at the front of this appendix.
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CH2M HILL SLUG TEST DATA

PROJECT NO:  180357

CLIENT: Navy Clean III

TEST DATE: 1/19/2006

WELL NO.: MW-03

COMPILED BY: C. Hayslip & J. Myers

TEST METHOD: Slug Out Test 1

ANALYSIS METHOD: Bouwer and Rice - Fully Penetrating Well

ELAPSED TRANSDUCER ELAPSED TRANSDUCER ELAPSED TRANSDUCER

TIME READING Y(t) TIME READING Y(t) TIME READING Y(t)

(sec) (ft) (ft) (sec) (ft) (ft) (sec) (ft) (ft)

0 4.876 1.181 78 5.955 0.102 156 6.029 0.028

3 5.193 0.864 81 5.96 0.097 159 6.029 0.028

6 5.409 0.648 84 5.962 0.095 162 6.032 0.025

9 5.555 0.502 87 5.967 0.090 165 6.032 0.025

12 5.635 0.422 90 5.972 0.085 168 6.037 0.02

15 5.687 0.37 93 5.976 0.081 171 6.034 0.023

18 5.724 0.333 96 5.981 0.076 174 6.037 0.02

21 5.755 0.302 99 5.984 0.073 177 6.037 0.02

24 5.776 0.281 102 5.988 0.069 180 6.039 0.018

27 5.798 0.259 105 5.988 0.069 183 6.041 0.016

30 5.812 0.245 108 5.993 0.064 186 6.039 0.018

33 5.827 0.23 111 5.996 0.061 189 6.042 0.015

36 5.842 0.215 114 6.000 0.057 192 6.044 0.013

39 5.854 0.203 117 6.003 0.054 195 6.044 0.013

42 5.863 0.194 120 6.005 0.052 198 6.046 0.011

45 5.875 0.182 123 6.008 0.049 201 6.046 0.011

48 5.885 0.172 126 6.010 0.047 207 6.049 0.008

51 5.894 0.163 129 6.013 0.044 210 6.049 0.008

54 5.902 0.155 132 6.015 0.042 213 6.049 0.008

57 5.911 0.146 135 6.015 0.042 216 6.051 0.006

60 5.919 0.138 138 6.017 0.040 219 6.051 0.006

63 5.926 0.131 141 6.020 0.037 222 6.051 0.006

66 5.931 0.126 144 6.022 0.035 228 6.051 0.006

69 5.938 0.119 147 6.025 0.032 231 6.054 0.003

72 5.943 0.114 150 6.025 0.032 234 6.054 0.003

75 5.95 0.107 153 6.027 0.030 249 6.056 0.001

SLUG TEST CALCS.  (Bouwer and Rice)

Well Radius (Rw)= 0.33 ft

Casing Radius (Rc)= 0.083 ft

Sand pack porosity (n)= 0.30

Adjusted Rc (if Lw<=Le)= 0.33 ft

Well Depth (Wd)= 26.34 ft

Depth to Water (Dtw)= 18.43 ft

Confinement Depth(Dtc)= 26.34 ft

Hsat (Dtc-Dtw)= 7.91 ft

Lw (Wd-Dtw)= 7.91 ft

Le (screen length)= 7.91 ft

Le/Rw= 24

C= 3.00

ln(Re/Rw)= 2.11

Yo= 0.102 ft

t= 143 sec

Y(t)= 0.060 ft

Hydraulic Cond. (K)= 4.8 ft/day

Note: Definitions for Slug Test Calculation Symbols can be found at the front of this appendix.
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CH2M HILL SLUG TEST DATA

PROJECT NO:  180357

CLIENT: Navy Clean III

TEST DATE: 1/19/2006

WELL NO.: MW-03

COMPILED BY: C. Hayslip & J. Myers

TEST METHOD: Slug Out Test 2

ANALYSIS METHOD: Bouwer and Rice - Fully Penetrating Well

ELAPSED TRANSDUCER ELAPSED TRANSDUCER ELAPSED TRANSDUCER

TIME READING Y(t) TIME READING Y(t) TIME READING Y(t)

(sec) (ft) (ft) (sec) (ft) (ft) (sec) (ft) (ft)

0 4.227 1.848 84 5.978 0.097 168 6.05 0.025

3 4.942 1.133 87 5.983 0.092 171 6.053 0.022

6 5.263 0.812 90 5.988 0.087 174 6.055 0.02

9 5.477 0.598 93 5.995 0.08 177 6.055 0.02

12 5.609 0.466 96 5.997 0.078 180 6.055 0.02

15 5.679 0.396 99 6.002 0.073 183 6.055 0.02

18 5.724 0.351 102 6.005 0.07 186 6.057 0.018

21 5.76 0.315 105 6.007 0.068 189 6.06 0.015

24 5.784 0.291 108 6.009 0.066 192 6.06 0.015

27 5.806 0.269 111 6.014 0.061 195 6.062 0.013

30 5.825 0.25 114 6.017 0.058 198 6.062 0.013

33 5.839 0.236 117 6.021 0.054 201 6.062 0.013

36 5.854 0.221 120 6.021 0.054 204 6.065 0.01

39 5.866 0.209 123 6.024 0.051 207 6.065 0.01

42 5.878 0.197 126 6.026 0.049 210 6.065 0.01

45 5.887 0.188 129 6.029 0.046 213 6.065 0.01

48 5.897 0.178 132 6.031 0.044 216 6.067 0.008

51 5.909 0.166 135 6.031 0.044 219 6.067 0.008

54 5.916 0.159 138 6.036 0.039 222 6.069 0.006

57 5.926 0.149 141 6.036 0.039 225 6.069 0.006

60 5.933 0.142 144 6.041 0.034 228 6.069 0.006

63 5.94 0.135 147 6.041 0.034 231 6.069 0.006

66 5.947 0.128 150 6.041 0.034 234 6.072 0.003

69 5.952 0.123 153 6.045 0.03 237 6.072 0.003

72 5.959 0.116 156 6.045 0.03 240 6.072 0.003

75 5.964 0.111 159 6.048 0.027 243 6.072 0.003

78 5.969 0.106 162 6.045 0.03 246 6.072 0.003

81 5.976 0.099 165 6.048 0.027 End of Data

SLUG TEST CALCS.  (Bouwer and Rice)

Well Radius (Rw)= 0.33 ft

Casing Radius (Rc)= 0.083 ft

Sand pack porosity (n)= 0.30

Adjusted Rc (if Lw<=Le)= 0.33 ft

Well Depth (Wd)= 26.34 ft

Depth to Water (Dtw)= 18.43 ft

Confinement Depth(Dtc)= 26.34 ft

Hsat (Dtc-Dtw)= 7.91 ft

Lw (Wd-Dtw)= 7.91 ft

Le (screen length)= 7.91 ft

Le/Rw= 23.73

C= 3.00

ln(Re/Rw)= 2.11

Yo= 0.097 ft

t= 107 sec

Y(t)= 0.036 ft

Hydraulic Cond. (K)= 11.9 ft/day

Note: Definitions for Slug Test Calculation Symbols can be found at the front of this appendix.
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CH2M HILL SLUG TEST DATA

PROJECT NO:  180357

CLIENT: Navy Clean III

TEST DATE: 1/19/2006

WELL NO.: MW-03

COMPILED BY: C. Hayslip & J. Myers

TEST METHOD: Slug Out Test 3

ANALYSIS METHOD: Bouwer and Rice - Fully Penetrating Well

ELAPSED TRANSDUCER ELAPSED TRANSDUCER ELAPSED TRANSDUCER

TIME READING Y(t) TIME READING Y(t) TIME READING Y(t)

(sec) (ft) (ft) (sec) (ft) (ft) (sec) (ft) (ft)

0 4.752 1.327 84 5.986 0.093 168 6.058 0.021

3 5.134 0.945 87 5.991 0.088 171 6.058 0.021

6 5.391 0.688 90 5.995 0.084 174 6.06 0.019

9 5.566 0.513 93 6 0.079 177 6.06 0.019

12 5.659 0.42 96 6 0.079 180 6.063 0.016

15 5.717 0.362 99 6.005 0.074 183 6.063 0.016

18 5.753 0.326 102 6.01 0.069 186 6.065 0.014

21 5.784 0.295 105 6.012 0.067 189 6.065 0.014

24 5.806 0.273 108 6.015 0.064 192 6.065 0.014

27 5.825 0.254 111 6.017 0.062 195 6.067 0.012

30 5.842 0.237 114 6.022 0.057 198 6.067 0.012

33 5.854 0.225 117 6.024 0.055 201 6.067 0.012

36 5.868 0.211 120 6.027 0.052 204 6.07 0.009

39 5.878 0.201 123 6.029 0.05 207 6.07 0.009

42 5.89 0.189 126 6.031 0.048 210 6.07 0.009

45 5.899 0.18 129 6.034 0.045 213 6.072 0.007

48 5.909 0.17 132 6.036 0.043 216 6.072 0.007

51 5.919 0.16 135 6.039 0.04 219 6.075 0.004

54 5.926 0.153 138 6.041 0.038 222 6.075 0.004

57 5.933 0.146 141 6.041 0.038 225 6.072 0.007

60 5.94 0.139 144 6.046 0.033 228 6.075 0.004

63 5.947 0.132 147 6.046 0.033 231 6.075 0.004

66 5.952 0.127 150 6.048 0.031 234 6.077 0.002

69 5.959 0.12 153 6.051 0.028 237 6.077 0.002

72 5.967 0.112 156 6.051 0.028 240 6.077 0.002

75 5.971 0.108 159 6.053 0.026 243 6.077 0.002

78 5.976 0.103 162 6.055 0.024 246 6.077 0.002

81 5.981 0.098 165 6.055 0.024 End of Data

SLUG TEST CALCS.  (Bouwer and Rice)

Well Radius (Rw)= 0.33 ft

Casing Radius (Rc)= 0.083 ft

Sand pack porosity (n)= 0.30

Adjusted Rc (if Lw<=Le)= 0.33 ft

Well Depth (Wd)= 26.34 ft

Depth to Water (Dtw)= 18.43 ft

Confinement Depth(Dtc)= 26.34 ft

Hsat (Dtc-Dtw)= 7.91 ft

Lw (Wd-Dtw)= 7.91 ft

Le (screen length)= 7.91 ft

Le/Rw= 24

C= 3.00

ln(Re/Rw)= 2.11

Yo= 0.09 ft

t= 129 sec

Y(t)= 0.034 ft

Hydraulic Cond. (K)= 9.9 ft/day

Note: Definitions for Slug Test Calculation Symbols can be found at the front of this appendix.
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CH2M HILL SLUG TEST DATA

PROJECT NO:  180357

CLIENT: Navy Clean III

TEST DATE: 1/18/2006

WELL NO.: MW-04

COMPILED BY: C. Hayslip & J. Myers

TEST METHOD: Slug Out Test 1

ANALYSIS METHOD: Bouwer and Rice - Fully Penetrating Well

ELAPSED TRANSDUCER ELAPSED TRANSDUCER ELAPSED TRANSDUCER

TIME READING Y(t) TIME READING Y(t) TIME READING Y(t)

(sec) (ft) (ft) (sec) (ft) (ft) (sec) (ft) (ft)

0 8.154 2.094 84 9.742 0.506 168 10.073 0.175

3 8.327 1.921 87 9.764 0.484 171 10.078 0.17

6 8.461 1.787 90 9.783 0.465 174 10.085 0.163

9 8.574 1.674 93 9.802 0.446 177 10.09 0.158

12 8.67 1.578 96 9.821 0.427 180 10.095 0.153

15 8.754 1.494 99 9.838 0.410 183 10.1 0.148

18 8.833 1.415 102 9.855 0.393 186 10.104 0.144

21 8.91 1.338 105 9.872 0.376 189 10.109 0.139

24 8.97 1.278 108 9.886 0.362 192 10.114 0.134

27 9.032 1.216 111 9.900 0.348 195 10.119 0.129

30 9.092 1.156 114 9.912 0.336 198 10.124 0.124

33 9.15 1.098 117 9.924 0.324 201 10.126 0.122

36 9.2 1.048 120 9.939 0.309 204 10.128 0.12

39 9.25 0.998 123 9.948 0.300 207 10.133 0.115

42 9.296 0.952 126 9.963 0.285 210 10.136 0.112

45 9.339 0.909 129 9.972 0.276 213 10.14 0.108

48 9.382 0.866 132 9.982 0.266 216 10.143 0.105

51 9.421 0.827 135 9.992 0.256 219 10.147 0.101

54 9.459 0.789 138 10.001 0.247 222 10.15 0.098

57 9.493 0.755 141 10.008 0.240 225 10.152 0.096

60 9.529 0.719 144 10.018 0.230 228 10.155 0.093

63 9.56 0.688 147 10.028 0.220 231 10.157 0.091

66 9.591 0.657 150 10.032 0.216 351 10.212 0.036

69 9.62 0.628 153 10.042 0.206 474 10.231 0.017

72 9.646 0.602 156 10.049 0.199 576 10.236 0.012

75 9.673 0.575 159 10.054 0.194 672 10.241 0.007

78 9.699 0.549 162 10.061 0.187 789 10.246 0.002

81 9.721 0.527 165 10.068 0.180 End of Data

SLUG TEST CALCS.  (Bouwer and Rice)

Well Radius (Rw)= 0.25 ft

Casing Radius (Rc)= 0.083 ft

Sand pack porosity (n)= 0.2

Adjusted Rc (if Lw<=Le)= 0.083 ft

Well Depth (Wd)= 30.23 ft

Depth to Water (Dtw)= 17.92 ft

Confinement Depth(Dtc)= 30.23 ft

Hsat (Dtc-Dtw)= 12.31 ft

Lw (Wd-Dtw)= 10 ft

Le (screen length)= 12 ft

Le/Rw= 48

C= 3.00

ln(Re/Rw)= 2.77

Yo= 0.506 ft

t= 149.8 sec

Y(t)= 0.187 ft

Hydraulic Cond. (K)= 0.46 ft/day

Note: Definitions for Slug Test Calculation Symbols can be found at the front of this appendix.
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CH2M HILL SLUG TEST DATA

PROJECT NO:  180357

CLIENT: Navy Clean III

TEST DATE: 1/18/2006

WELL NO.: MW-04

COMPILED BY: C. Hayslip & J. Myers

TEST METHOD: Slug Out Test 2

ANALYSIS METHOD: Bouwer and Rice - Fully Penetrating Well

ELAPSED TRANSDUCER ELAPSED TRANSDUCER ELAPSED TRANSDUCER

TIME READING Y(t) TIME READING Y(t) TIME READING Y(t)

(sec) (ft) (ft) (sec) (ft) (ft) (sec) (ft) (ft)

0 8.095 2.190 84 9.697 0.588 168 10.057 0.228

3 8.352 1.933 87 9.721 0.564 171 10.067 0.218

6 8.484 1.801 90 9.74 0.545 174 10.079 0.206

9 8.592 1.693 93 9.76 0.525 177 10.083 0.202

12 8.68 1.605 96 9.779 0.506 180 10.088 0.197

15 8.762 1.523 99 9.798 0.487 183 10.095 0.19

18 8.831 1.454 102 9.815 0.47 186 10.095 0.19

21 8.898 1.387 105 9.832 0.453 189 10.1 0.185

24 8.963 1.322 108 9.848 0.437 192 10.105 0.18

27 9.018 1.267 111 9.863 0.422 195 10.11 0.175

30 9.071 1.214 114 9.877 0.408 198 10.112 0.173

33 9.126 1.159 117 9.891 0.394 201 10.117 0.168

36 9.172 1.113 120 9.904 0.381 204 10.124 0.161

39 9.22 1.065 123 9.918 0.367 207 10.126 0.159

42 9.263 1.022 126 9.932 0.353 210 10.131 0.154

45 9.306 0.979 129 9.942 0.343 213 10.134 0.151

48 9.345 0.94 132 9.951 0.334 216 10.139 0.146

51 9.383 0.902 135 9.964 0.321 219 10.143 0.142

54 9.419 0.866 138 9.975 0.31 222 10.143 0.142

57 9.453 0.832 141 9.985 0.3 225 10.148 0.137

60 9.486 0.799 144 9.992 0.293 228 10.153 0.132

63 9.515 0.77 147 10.002 0.283 345 10.22 0.065

66 9.546 0.739 150 10.009 0.276 456 10.242 0.043

69 9.575 0.71 153 10.021 0.264 567 10.251 0.034

72 9.601 0.684 156 10.03 0.255 639 10.254 0.031

75 9.628 0.657 159 10.036 0.249 708 10.256 0.029

78 9.652 0.633 162 10.045 0.24 750 10.261 0.024

81 9.676 0.609 165 10.05 0.235 End of Data

SLUG TEST CALCS.  (Bouwer and Rice)

Well Radius (Rw)= 0.25 ft

Casing Radius (Rc)= 0.083 ft

Sand pack porosity (n)= 0.3

Adjusted Rc (if Lw<=Le)= 0.083 ft

Well Depth (Wd)= 30.23 ft

Depth to Water (Dtw)= 17.91 ft

Confinement Depth(Dtc)= 30.23 ft

Hsat (Dtc-Dtw)= 12.32 ft

Lw (Wd-Dtw)= 12.32 ft

Le (screen length)= 12 ft

Le/Rw= 48

C= 3.00

ln(Re/Rw)= 2.90

Yo= 0.588 ft

t= 175 sec

Y(t)= 0.218 ft

Hydraulic Cond. (K)= 0.4 ft/day

Note: Definitions for Slug Test Calculation Symbols can be found at the front of this appendix.
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CH2M HILL SLUG TEST DATA

PROJECT NO:  180357

CLIENT: Navy Clean III

TEST DATE: 1/18/2006

WELL NO.: MW-04

COMPILED BY: C. Hayslip & J. Myers

TEST METHOD: Slug Out Test 3

ANALYSIS METHOD: Bouwer and Rice - Fully Penetrating Well

ELAPSED TRANSDUCER ELAPSED TRANSDUCER ELAPSED TRANSDUCER

TIME READING Y(t) TIME READING Y(t) TIME READING Y(t)

(sec) (ft) (ft) (sec) (ft) (ft) (sec) (ft) (ft)

0 8.221 2.066 84 9.637 0.650 168 10.02 0.267

3 8.377 1.91 87 9.658 0.629 171 10.028 0.259

6 8.49 1.797 90 9.680 0.607 174 10.035 0.252

9 8.581 1.706 93 9.701 0.586 177 10.045 0.242

12 8.658 1.629 96 9.721 0.566 180 10.049 0.238

15 8.732 1.555 99 9.740 0.547 183 10.057 0.23

18 8.797 1.49 102 9.756 0.531 186 10.064 0.223

21 8.859 1.428 105 9.776 0.511 189 10.071 0.216

24 8.917 1.37 108 9.792 0.495 192 10.076 0.211

27 8.972 1.315 111 9.809 0.478 195 10.083 0.204

30 9.025 1.262 114 9.824 0.463 198 10.095 0.192

33 9.073 1.214 117 9.840 0.447 201 10.093 0.194

36 9.121 1.166 120 9.852 0.435 204 10.097 0.19

39 9.162 1.125 123 9.867 0.420 207 10.102 0.185

42 9.205 1.082 126 9.881 0.406 210 10.107 0.18

45 9.243 1.044 129 9.893 0.394 213 10.112 0.175

48 9.284 1.003 132 9.905 0.382 216 10.117 0.17

51 9.32 0.967 135 9.915 0.372 219 10.121 0.166

54 9.356 0.931 138 9.929 0.358 222 10.126 0.161

57 9.387 0.9 141 9.941 0.346 225 10.129 0.158

60 9.421 0.866 144 9.951 0.336 228 10.133 0.154

63 9.452 0.835 147 9.960 0.327 231 10.136 0.151

66 9.483 0.804 150 9.970 0.317 282 10.184 0.103

69 9.512 0.775 153 9.980 0.307 336 10.215 0.072

72 9.538 0.749 156 9.989 0.298 393 10.232 0.055

75 9.565 0.722 159 9.999 0.288 474 10.246 0.041

78 9.589 0.698 162 10.008 0.279 528 10.251 0.036

81 9.613 0.674 165 10.013 0.274 End of Data

SLUG TEST CALCS.  (Bouwer and Rice)

Well Radius (Rw)= 0.25 ft

Casing Radius (Rc)= 0.083 ft

Sand pack porosity (n)= 0.3

Adjusted Rc (if Lw<=Le)= 0.083 ft

Well Depth (Wd)= 30.23 ft

Depth to Water (Dtw)= 17.9 ft

Confinement Depth(Dtc)= 30.23 ft

Hsat (Dtc-Dtw)= 12.33 ft

Lw (Wd-Dtw)= 12.33 ft

Le (screen length)= 12 ft

Le/Rw= 48

C= 3.00

ln(Re/Rw)= 2.90

Yo= 0.650 ft

t= 169 sec

Y(t)= 0.241 ft

Hydraulic Cond. (K)= 0.42 ft/day

Note: Definitions for Slug Test Calculation Symbols can be found at the front of this appendix.
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CH2M HILL SLUG TEST DATA

PROJECT NO:  180357

CLIENT: Navy Clean III

TEST DATE: 1/19/2006

WELL NO.: MW-05

COMPILED BY: C. Hayslip & J. Myers

TEST METHOD: Slug Out Test 1

ANALYSIS METHOD: Bouwer and Rice - Fully Penetrating Well

ELAPSED TRANSDUCER ELAPSED TRANSDUCER ELAPSED TRANSDUCER

TIME READING Y(t) TIME READING Y(t) TIME READING Y(t)

(sec) (ft) (ft) (sec) (ft) (ft) (sec) (ft) (ft)

0 3.933 1.676 84 5.599 0.01

3 4.905 0.704 87 5.601 0.008

6 5.22 0.389 90 5.601 0.008

9 5.371 0.238 93 5.604 0.005

12 5.443 0.166 96 5.601 0.008

15 5.484 0.125 99 5.604 0.005

18 5.508 0.101 102 5.604 0.005

21 5.527 0.082 105 5.604 0.005

24 5.539 0.07 108 5.606 0.003

27 5.549 0.06 111 5.606 0.003

30 5.556 0.053 114 5.606 0.003

33 5.563 0.046 117 5.606 0.003

36 5.565 0.044 120 5.606 0.003

39 5.573 0.036 123 5.609 0.000

42 5.575 0.034 End of Data

45 5.577 0.032

48 5.58 0.029

51 5.582 0.027

54 5.587 0.022

57 5.587 0.022

60 5.589 0.02

63 5.589 0.02

66 5.592 0.017

69 5.594 0.015

72 5.597 0.012

75 5.597 0.012

78 5.597 0.012

81 5.599 0.01

SLUG TEST CALCS.  (Bouwer and Rice)

Well Radius (Rw)= 0.33 ft

Casing Radius (Rc)= 0.083 ft

Sand pack porosity (n)= 0.30

Adjusted Rc (if Lw<=Le)= 0.33 ft

Well Depth (Wd)= 25.63 ft

Depth to Water (Dtw)= 18.01 ft

Confinement Depth(Dtc)= 25.63 ft

Hsat (Dtc-Dtw)= 7.62 ft

Lw (Wd-Dtw)= 7.62 ft

Le (screen length)= 7.62 ft

Le/Rw= 23

C= 3.00

ln(Re/Rw)= 2.07

Yo= 0.036 ft

t= 99 sec

Y(t)= 0.013 ft

Hydraulic Cond. (K)= 13.1 ft/day

Note: Definitions for Slug Test Calculation Symbols can be found at the front of this appendix.
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CH2M HILL SLUG TEST DATA

PROJECT NO:  180357

CLIENT: Navy Clean III

TEST DATE: 1/19/2006

WELL NO.: MW-05

COMPILED BY: C. Hayslip & J. Myers

TEST METHOD: Slug Out Test 2

ANALYSIS METHOD: Bouwer and Rice - Fully Penetrating Well

ELAPSED TRANSDUCER ELAPSED TRANSDUCER ELAPSED TRANSDUCER

TIME READING Y(t) TIME READING Y(t) TIME READING Y(t)

(sec) (ft) (ft) (sec) (ft) (ft) (sec) (ft) (ft)

0 4.476 1.124 78 5.592 0.008

3 5.002 0.598 81 5.592 0.008

6 5.257 0.343 End of Data

9 5.379 0.221

12 5.436 0.164

15 5.47 0.13

18 5.494 0.106

21 5.511 0.089

24 5.525 0.075

27 5.535 0.065

30 5.542 0.058

33 5.549 0.051

36 5.556 0.044

39 5.561 0.039

42 5.563 0.037

45 5.568 0.032

48 5.573 0.027

51 5.573 0.027

54 5.575 0.025

57 5.58 0.02

60 5.58 0.02

63 5.585 0.015

66 5.585 0.015

69 5.588 0.012

72 5.588 0.012

75 5.59 0.01

SLUG TEST CALCS.  (Bouwer and Rice)

Well Radius (Rw)= 0.33 ft

Casing Radius (Rc)= 0.083 ft

Sand pack porosity (n)= 0.30

Adjusted Rc (if Lw<=Le)= 0.33 ft

Well Depth (Wd)= 25.63 ft

Depth to Water (Dtw)= 18.01 ft

Confinement Depth(Dtc)= 25.63 ft

Hsat (Dtc-Dtw)= 7.62 ft

Lw (Wd-Dtw)= 7.62 ft

Le (screen length)= 7.62 ft

Le/Rw= 23

C= 3.00

ln(Re/Rw)= 2.07

Yo= 0.058 ft

t= 40.6 sec

Y(t)= 0.021 ft

Hydraulic Cond. (K)= 31.9 ft/day

Note: Definitions for Slug Test Calculation Symbols can be found at the front of this appendix.
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CH2M HILL SLUG TEST DATA

PROJECT NO:  180357

CLIENT: Navy Clean III

TEST DATE: 1/19/2006

WELL NO.: MW-05

COMPILED BY: C. Hayslip & J. Myers

TEST METHOD: Slug Out Test 3

ANALYSIS METHOD: Bouwer and Rice - Fully Penetrating Well

ELAPSED TRANSDUCER ELAPSED TRANSDUCER ELAPSED TRANSDUCER

TIME READING Y(t) TIME READING Y(t) TIME READING Y(t)

(sec) (ft) (ft) (sec) (ft) (ft) (sec) (ft) (ft)

0 4.441 1.178 84 5.59 0.029 168 5.612 0.007

3 4.971 0.648 87 5.593 0.026 171 5.612 0.007

6 5.242 0.377 90 5.595 0.024 174 5.612 0.007

9 5.37 0.249 93 5.595 0.024 177 5.614 0.005

12 5.43 0.189 96 5.597 0.022 180 5.614 0.005

15 5.466 0.153 99 5.597 0.022 183 5.614 0.005

18 5.49 0.129 102 5.597 0.022 186 5.614 0.005

21 5.506 0.113 105 5.600 0.019 189 5.614 0.005

24 5.518 0.101 108 5.602 0.017 192 5.617 0.002

27 5.53 0.089 111 5.602 0.017 195 5.617 0.002

30 5.538 0.081 114 5.600 0.019 198 5.617 0.002

33 5.542 0.077 117 5.605 0.014 201 5.616 0.003

36 5.547 0.072 120 5.605 0.014 204 5.616 0.003

39 5.552 0.067 123 5.605 0.014 207 5.617 0.002

42 5.557 0.062 126 5.605 0.014 210 5.616 0.003

45 5.562 0.057 129 5.605 0.014 213 5.617 0.002

48 5.564 0.055 132 5.607 0.012 216 5.616 0.003

51 5.569 0.05 135 5.607 0.012 219 5.617 0.002

54 5.569 0.05 138 5.607 0.012 222 5.617 0.002

57 5.571 0.048 141 5.609 0.010 225 5.616 0.003

60 5.573 0.046 144 5.609 0.010 228 5.616 0.003

63 5.576 0.043 147 5.609 0.010 231 5.617 0.002

66 5.578 0.041 150 5.609 0.010 234 5.619 0

69 5.583 0.036 153 5.609 0.010 End of Data

72 5.583 0.036 156 5.612 0.007

75 5.588 0.031 159 5.612 0.007

78 5.585 0.034 162 5.612 0.007

81 5.59 0.029 165 5.612 0.007

SLUG TEST CALCS.  (Bouwer and Rice)

Well Radius (Rw)= 0.33 ft

Casing Radius (Rc)= 0.083 ft

Sand pack porosity (n)= 0.30

Adjusted Rc (if Lw<=Le)= 0.33 ft

Well Depth (Wd)= 25.63 ft

Depth to Water (Dtw)= 18.02 ft

Confinement Depth(Dtc)= 25.63 ft

Hsat (Dtc-Dtw)= 7.61 ft

Lw (Wd-Dtw)= 7.61 ft

Le (screen length)= 7.61 ft

Le/Rw= 23

C= 3.00

ln(Re/Rw)= 2.07

Yo= 0.029 ft

t= 75 sec

Y(t)= 0.011 ft

Hydraulic Cond. (K)= 17.3 ft/day

Note: Definitions for Slug Test Calculation Symbols can be found at the front of this appendix.
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CH2M HILL SLUG TEST DATA

PROJECT NO:  180357

CLIENT: Navy Clean III

TEST DATE: 1/20/2006

WELL NO.: MW-06

COMPILED BY: C. Hayslip & J. Myers

TEST METHOD: Slug Out Test 1

ANALYSIS METHOD: Bouwer and Rice - Fully Penetrating Well

ELAPSED TRANSDUCER ELAPSED TRANSDUCER ELAPSED TRANSDUCER

TIME READING Y(t) TIME READING Y(t) TIME READING Y(t)

(sec) (ft) (ft) (sec) (ft) (ft) (sec) (ft) (ft)

0 5.336 1.142 84 6.466 0.012 168 6.473 0.005

3 5.811 0.667 87 6.466 0.012 171 6.473 0.005

6 6.099 0.379 90 6.468 0.010 174 6.475 0.003

9 6.26 0.218 93 6.468 0.010 177 6.475 0.003

12 6.339 0.139 96 6.468 0.010 180 6.478 0

15 6.38 0.098 99 6.470 0.008 End of Data

18 6.406 0.072 102 6.468 0.010

21 6.42 0.058 105 6.470 0.008

24 6.43 0.048 108 6.468 0.010

27 6.437 0.041 111 6.470 0.008

30 6.442 0.036 114 6.470 0.008

33 6.447 0.031 117 6.470 0.008

36 6.449 0.029 120 6.470 0.008

39 6.452 0.026 123 6.473 0.005

42 6.454 0.024 126 6.470 0.008

45 6.456 0.022 129 6.470 0.008

48 6.456 0.022 132 6.473 0.005

51 6.459 0.019 135 6.473 0.005

54 6.461 0.017 138 6.473 0.005

57 6.461 0.017 141 6.470 0.008

60 6.464 0.014 144 6.473 0.005

63 6.461 0.017 147 6.473 0.005

66 6.464 0.014 150 6.473 0.005

69 6.463 0.015 153 6.473 0.005

72 6.466 0.012 156 6.473 0.005

75 6.466 0.012 159 6.473 0.005

78 6.468 0.01 162 6.473 0.005

81 6.468 0.01 165 6.470 0.008

SLUG TEST CALCS.  (Bouwer and Rice)

Well Radius (Rw)= 0.33 ft

Casing Radius (Rc)= 0.083 ft

Sand pack porosity (n)= 0.20

Adjusted Rc (if Lw<=Le)= 0.33 ft

Well Depth (Wd)= 27.06 ft

Depth to Water (Dtw)= 18.06 ft

Confinement Depth(Dtc)= 27.06 ft

Hsat (Dtc-Dtw)= 9 ft

Lw (Wd-Dtw)= 9 ft

Le (screen length)= 9 ft

Le/Rw= 27

C= 3.00

ln(Re/Rw)= 2.25

Yo= 0.026 ft

t= 69 sec

Y(t)= 0.010 ft

Hydraulic Cond. (K)= 17.3 ft/day

Note: Definitions for Slug Test Calculation Symbols can be found at the front of this appendix.
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CH2M HILL SLUG TEST DATA

PROJECT NO:  180357

CLIENT: Navy Clean III

TEST DATE: 1/20/2006

WELL NO.: MW-06

COMPILED BY: C. Hayslip & J. Myers

TEST METHOD: Slug Out Test 2

ANALYSIS METHOD: Bouwer and Rice - Fully Penetrating Well

ELAPSED TRANSDUCER ELAPSED TRANSDUCER ELAPSED TRANSDUCER

TIME READING Y(t) TIME READING Y(t) TIME READING Y(t)

(sec) (ft) (ft) (sec) (ft) (ft) (sec) (ft) (ft)

0 4.882 1.608 84 6.471 0.019 168 6.48 0.01

3 5.734 0.756 87 6.473 0.017 171 6.478 0.012

6 6.056 0.434 90 6.473 0.017 174 6.478 0.012

9 6.236 0.254 93 6.473 0.017 177 6.48 0.01

12 6.327 0.163 96 6.476 0.014 180 6.478 0.012

15 6.38 0.11 99 6.476 0.014 183 6.483 0.007

18 6.404 0.086 102 6.473 0.017 186 6.48 0.01

21 6.421 0.069 105 6.476 0.014 189 6.48 0.01

24 6.43 0.06 108 6.476 0.014 192 6.48 0.01

27 6.438 0.052 111 6.476 0.014 195 6.48 0.01

30 6.445 0.045 114 6.478 0.012 198 6.478 0.012

33 6.449 0.041 117 6.476 0.014 201 6.48 0.01

36 6.452 0.038 120 6.478 0.012 204 6.48 0.01

39 6.457 0.033 123 6.476 0.014 207 6.48 0.01

42 6.457 0.033 126 6.476 0.014 210 6.48 0.01

45 6.459 0.031 129 6.478 0.012 213 6.48 0.01

48 6.461 0.029 132 6.478 0.012 216 6.48 0.01

51 6.464 0.026 135 6.478 0.012 219 6.48 0.01

54 6.466 0.024 138 6.478 0.012 222 6.483 0.007

57 6.466 0.024 141 6.478 0.012 225 6.480 0.010

60 6.466 0.024 144 6.478 0.012 273 6.48 0.01

63 6.469 0.021 147 6.478 0.012 324 6.483 0.007

66 6.469 0.021 150 6.478 0.012 378 6.483 0.007

69 6.469 0.021 153 6.478 0.012 420 6.48 0.01

72 6.469 0.021 156 6.478 0.012 474 6.485 0.005

75 6.471 0.019 159 6.480 0.010 492 6.485 0.005

78 6.471 0.019 162 6.478 0.012 501 6.485 0.005

81 6.471 0.019 165 6.480 0.010 End of Data

SLUG TEST CALCS.  (Bouwer and Rice)

Well Radius (Rw)= 0.33 ft

Casing Radius (Rc)= 0.083 ft

Sand pack porosity (n)= 0.3

Adjusted Rc (if Lw<=Le)= 0.33 ft

Well Depth (Wd)= 27.06 ft

Depth to Water (Dtw)= 18.06 ft

Confinement Depth(Dtc)= 27.06 ft

Hsat (Dtc-Dtw)= 9 ft

Lw (Wd-Dtw)= 9 ft

Le (screen length)= 9 ft

Le/Rw= 27

C= 3.00

ln(Re/Rw)= 2.25

Yo= 0.024 ft

t= 45 sec

Y(t)= 0.009 ft

Hydraulic Cond. (K)= 26.5 ft/day

Note: Definitions for Slug Test Calculation Symbols can be found at the front of this appendix.

MW 06  SLUG OUT TEST 2

0.00

0.01

0.10

1.00

10.00

0 100 200 300 400 500

TIME (SECONDS)

Y
(T

) 
F

E
E

T



CH2M HILL SLUG TEST DATA

PROJECT NO:  180357

CLIENT: Navy Clean III

TEST DATE: 1/20/2006

WELL NO.: MW-06

COMPILED BY: C. Hayslip & J. Myers

TEST METHOD: Slug Out Test 3

ANALYSIS METHOD: Bouwer and Rice - Fully Penetrating Well

ELAPSED TRANSDUCER ELAPSED TRANSDUCER ELAPSED TRANSDUCER

TIME READING Y(t) TIME READING Y(t) TIME READING Y(t)

(sec) (ft) (ft) (sec) (ft) (ft) (sec) (ft) (ft)

0 5.466 1.027 84 6.469 0.024 168 6.478 0.015

3 5.823 0.67 87 6.469 0.024 171 6.478 0.015

6 6.135 0.358 90 6.471 0.022 174 6.478 0.015

9 6.275 0.218 93 6.471 0.022 177 6.478 0.015

12 6.342 0.151 96 6.469 0.024 180 6.478 0.015

15 6.378 0.115 99 6.471 0.022 183 6.478 0.015

18 6.402 0.091 102 6.471 0.022 186 6.478 0.015

21 6.414 0.079 105 6.471 0.022 189 6.478 0.015

24 6.423 0.07 108 6.471 0.022 192 6.478 0.015

27 6.43 0.063 111 6.476 0.017 195 6.478 0.015

30 6.438 0.055 114 6.473 0.020 198 6.478 0.015

33 6.442 0.051 117 6.473 0.020 201 6.478 0.015

36 6.445 0.048 120 6.476 0.017 204 6.481 0.012

39 6.45 0.043 123 6.473 0.020 207 6.478 0.015

42 6.452 0.041 126 6.473 0.020 210 6.478 0.015

45 6.454 0.039 129 6.476 0.017 213 6.478 0.015

48 6.454 0.039 132 6.476 0.017 216 6.481 0.012

51 6.457 0.036 135 6.476 0.017 219 6.478 0.015

54 6.459 0.034 138 6.476 0.017 222 6.478 0.015

57 6.459 0.034 141 6.476 0.017 225 6.478 0.015

60 6.462 0.031 144 6.478 0.015 228 6.478 0.015

63 6.464 0.029 147 6.476 0.017 231 6.481 0.012

66 6.464 0.029 150 6.476 0.017 234 6.478 0.015

69 6.464 0.029 153 6.476 0.017 237 6.478 0.015

72 6.466 0.027 156 6.476 0.017 240 6.481 0.012

75 6.466 0.027 159 6.478 0.015 End of Data

78 6.469 0.024 162 6.476 0.017

81 6.469 0.024 165 6.476 0.017

SLUG TEST CALCS.  (Bouwer and Rice)

Well Radius (Rw)= 0.33 ft

Casing Radius (Rc)= 0.083 ft

Sand pack porosity (n)= 0.3

Adjusted Rc (if Lw<=Le)= 0.33 ft

Well Depth (Wd)= 27.06 ft

Depth to Water (Dtw)= 18.03 ft

Confinement Depth(Dtc)= 27.06 ft

Hsat (Dtc-Dtw)= 9.03 ft

Lw (Wd-Dtw)= 9.03 ft

Le (screen length)= 9.03 ft

Le/Rw= 27

C= 3.00

ln(Re/Rw)= 2.25

Yo= 0.051 ft

t= 55 sec

Y(t)= 0.019 ft

Hydraulic Cond. (K)= 21.8 ft/day

Note: Definitions for Slug Test Calculation Symbols can be found at the front of this appendix.
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CH2M HILL SLUG TEST DATA

PROJECT NO:  180357

CLIENT: Navy Clean III

TEST DATE: 1/18/2006

WELL NO.: MW-07

COMPILED BY: C. Hayslip & J. Myers

TEST METHOD: Slug Out Test 1

ANALYSIS METHOD: Bouwer and Rice - Fully Penetrating Well

ELAPSED TRANSDUCER ELAPSED TRANSDUCER ELAPSED TRANSDUCER

TIME READING Y(t) TIME READING Y(t) TIME READING Y(t)

(sec) (ft) (ft) (sec) (ft) (ft) (sec) (ft) (ft)

0 5.762 2.206 84 7.531 0.437 168 7.672 0.296

3 6.024 1.944 87 7.540 0.428 171 7.677 0.291

6 6.237 1.731 90 7.548 0.420 174 7.679 0.289

9 6.401 1.567 93 7.552 0.416 177 7.682 0.286

12 6.552 1.416 96 7.562 0.406 180 7.686 0.282

15 6.691 1.277 99 7.567 0.401 183 7.689 0.279

18 6.818 1.15 102 7.574 0.394 186 7.694 0.274

21 6.931 1.037 105 7.579 0.389 189 7.696 0.272

24 7.032 0.936 108 7.586 0.382 192 7.701 0.267

27 7.111 0.857 111 7.591 0.377 195 7.703 0.265

30 7.173 0.795 114 7.596 0.372 198 7.706 0.262

33 7.221 0.747 117 7.602 0.366 201 7.708 0.26

36 7.264 0.704 120 7.607 0.361 204 7.713 0.255

39 7.298 0.67 123 7.612 0.356 207 7.715 0.253

42 7.327 0.641 126 7.614 0.354 210 7.718 0.25

45 7.353 0.615 129 7.622 0.346 213 7.72 0.248

48 7.375 0.593 132 7.627 0.341 216 7.725 0.243

51 7.394 0.574 135 7.629 0.339 219 7.725 0.243

54 7.416 0.552 138 7.634 0.334 222 7.727 0.241

57 7.43 0.538 141 7.636 0.332 225 7.732 0.236

60 7.444 0.524 144 7.643 0.325 276 7.77 0.198

63 7.461 0.507 147 7.646 0.322 324 7.802 0.166

66 7.471 0.497 150 7.648 0.320 372 7.826 0.142

69 7.485 0.483 153 7.655 0.313 423 7.847 0.121

72 7.495 0.473 156 7.658 0.310 453 7.849 0.119

75 7.504 0.464 159 7.662 0.306 480 7.869 0.099

78 7.514 0.454 162 7.665 0.303 507 7.878 0.09

81 7.524 0.444 165 7.670 0.298 522 7.883 0.085

SLUG TEST CALCS.  (Bouwer and Rice)

Well Radius (Rw)= 0.33 ft

Casing Radius (Rc)= 0.083 ft

Sand pack porosity (n)= 0.30

Adjusted Rc (if Lw<=Le)= 0.08 ft

Well Depth (Wd)= 27.98 ft

Depth to Water (Dtw)= 17.71 ft

Confinement Depth(Dtc)= 27.98 ft

Hsat (Dtc-Dtw)= 10.27 ft

Lw (Wd-Dtw)= 10.27 ft

Le (screen length)= 10.27 ft

Le/Rw= 31

C= 3.00

ln(Re/Rw)= 2.39

Yo= 0.265 ft

t= 783 sec

Y(t)= 0.098 ft

Hydraulic Cond. (K)= 0.088 ft/day

Note: Definitions for Slug Test Calculation Symbols can be found at the front of this appendix.
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CH2M HILL SLUG TEST DATA

PROJECT NO:  180357

CLIENT: Navy Clean III

TEST DATE: 1/18/2006

WELL NO.: MW-07

COMPILED BY: C. Hayslip & J. Myers

TEST METHOD: Slug Out Test 2

ANALYSIS METHOD: Bouwer and Rice - Fully Penetrating Well

ELAPSED TRANSDUCER ELAPSED TRANSDUCER ELAPSED TRANSDUCER

TIME READING Y(t) TIME READING Y(t) TIME READING Y(t)

(sec) (ft) (ft) (sec) (ft) (ft) (sec) (ft) (ft)

0 5.748 2.246 84 7.562 0.432 168 7.701 0.293

3 6.012 1.982 87 7.569 0.425 171 7.706 0.288

6 6.204 1.79 90 7.576 0.418 174 7.708 0.286

9 6.41 1.584 93 7.583 0.411 177 7.713 0.281

12 6.573 1.421 96 7.590 0.404 180 7.715 0.279

15 6.717 1.277 99 7.595 0.399 183 7.718 0.276

18 6.851 1.143 102 7.602 0.392 186 7.722 0.272

21 6.971 1.023 105 7.607 0.387 189 7.725 0.269

24 7.072 0.922 108 7.614 0.380 192 7.73 0.264

27 7.149 0.845 111 7.619 0.375 195 7.732 0.262

30 7.214 0.78 114 7.624 0.370 198 7.734 0.26

33 7.262 0.732 117 7.629 0.365 201 7.737 0.257

36 7.303 0.691 120 7.634 0.360 204 7.742 0.252

39 7.334 0.66 123 7.638 0.356 207 7.744 0.25

42 7.363 0.631 126 7.643 0.351 210 7.746 0.248

45 7.389 0.605 129 7.648 0.346 213 7.749 0.245

48 7.411 0.583 132 7.653 0.341 216 7.751 0.243

51 7.43 0.564 135 7.658 0.336 219 7.756 0.238

54 7.446 0.548 138 7.662 0.332 222 7.758 0.236

57 7.463 0.531 141 7.665 0.329 225 7.761 0.233

60 7.48 0.514 144 7.672 0.322 291 7.809 0.185

63 7.492 0.502 147 7.674 0.320 372 7.852 0.142

66 7.502 0.492 150 7.679 0.315 468 7.890 0.104

69 7.514 0.48 153 7.684 0.310 558 7.907 0.087

72 7.526 0.468 156 7.686 0.308 627 7.914 0.080

75 7.535 0.459 159 7.691 0.303 789 7.919 0.075

78 7.545 0.449 162 7.696 0.298 843 7.922 0.072

81 7.554 0.44 165 7.698 0.296 951 7.924 0.070

SLUG TEST CALCS.  (Bouwer and Rice)

Well Radius (Rw)= 0.33 ft

Casing Radius (Rc)= 0.083 ft

Sand pack porosity (n)= 0.3

Adjusted Rc (if Lw<=Le)= 0.083 ft

Well Depth (Wd)= 27.98 ft

Depth to Water (Dtw)= 17.68 ft

Confinement Depth(Dtc)= 27.98 ft

Hsat (Dtc-Dtw)= 10.3 ft

Lw (Wd-Dtw)= 10.3 ft

Le (screen length)= 10.3 ft

Le/Rw= 31

C= 3.00

ln(Re/Rw)= 2.40

Yo= 0.260 ft

t= 305 sec

Y(t)= 0.096 ft

Hydraulic Cond. (K)= 0.226 ft/day

Note: Definitions for Slug Test Calculation Symbols can be found at the front of this appendix.
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CH2M HILL SLUG TEST DATA

PROJECT NO:  180357

CLIENT: Navy Clean III

TEST DATE: 1/18/2006

WELL NO.: MW-07

COMPILED BY: C. Hayslip & J. Myers

TEST METHOD: Slug Out Test 3

ANALYSIS METHOD: Bouwer and Rice - Fully Penetrating Well

ELAPSED TRANSDUCER ELAPSED TRANSDUCER ELAPSED TRANSDUCER

TIME READING Y(t) TIME READING Y(t) TIME READING Y(t)

(sec) (ft) (ft) (sec) (ft) (ft) (sec) (ft) (ft)

0 4.913 3.187 84 7.656 0.444 168 7.781 0.319

3 5.991 2.109 87 7.663 0.437 171 7.783 0.317

6 6.286 1.814 90 7.670 0.430 174 7.786 0.314

9 6.482 1.618 93 7.678 0.422 177 7.788 0.312

12 6.66 1.44 96 7.685 0.415 180 7.793 0.307

15 6.821 1.279 99 7.689 0.411 183 7.795 0.305

18 6.965 1.135 102 7.697 0.403 186 7.798 0.302

21 7.085 1.015 105 7.699 0.401 189 7.8 0.3

24 7.181 0.919 108 7.704 0.396 192 7.8 0.3

27 7.258 0.842 111 7.711 0.389 195 7.805 0.295

30 7.318 0.782 114 7.716 0.384 198 7.807 0.293

33 7.366 0.734 117 7.721 0.379 201 7.809 0.291

36 7.406 0.694 120 7.723 0.377 204 7.812 0.288

39 7.44 0.66 123 7.728 0.372 207 7.814 0.286

42 7.466 0.634 126 7.733 0.367 210 7.817 0.283

45 7.493 0.607 129 7.735 0.365 213 7.819 0.281

48 7.512 0.588 132 7.740 0.360 216 7.819 0.281

51 7.531 0.569 135 7.745 0.355 219 7.824 0.276

54 7.548 0.552 138 7.749 0.351 222 7.824 0.276

57 7.565 0.535 141 7.752 0.348 225 7.826 0.274

60 7.579 0.521 144 7.757 0.343 279 7.860 0.240

63 7.591 0.509 147 7.759 0.341 372 7.893 0.207

66 7.603 0.497 150 7.761 0.339 465 7.91 0.19

69 7.615 0.485 153 7.764 0.336 513 7.915 0.185

72 7.622 0.478 156 7.769 0.331 582 7.919 0.181

75 7.632 0.468 159 7.771 0.329 618 7.922 0.178

78 7.641 0.459 162 7.776 0.324 672 7.924 0.176

81 7.649 0.451 165 7.778 0.322 696 7.927 0.173

SLUG TEST CALCS.  (Bouwer and Rice)

Well Radius (Rw)= 0.33 ft

Casing Radius (Rc)= 0.083 ft

Sand pack porosity (n)= 0.3

Adjusted Rc (if Lw<=Le)= 0.083 ft

Well Depth (Wd)= 27.98 ft

Depth to Water (Dtw)= 17.61 ft

Confinement Depth(Dtc)= 27.98 ft

Hsat (Dtc-Dtw)= 10.37 ft

Lw (Wd-Dtw)= 10.37 ft

Le (screen length)= 10.37 ft

Le/Rw= 31

C= 3.00

ln(Re/Rw)= 2.41

Yo= 0.339 ft

t= 675 sec

Y(t)= 0.125 ft

Hydraulic Cond. (K)= 0.1 ft/day

Note: Definitions for Slug Test Calculation Symbols can be found at the front of this appendix.
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Appendix I 
Flow Velocity Calculations 



Slug Test Data

Groundwater Gradient (i): ∆h Groundwater Flow Velocity (V): K i

∆L n

parameters: ∆h= change in water level between points (feet)

∆L= distance between points (feet) (a1, a2,….an) is calculated as:

K= hydraulic conductivity (a1 x a2 x..an)
1/n

n= porosity of the medium (percent)

i = Gradient of potentiometric surface (ft/ft)

Date
Gradient 

(ft/ft)
Test K (ft/day) Test K (ft/day)

January 2006 0.0068 MW2 test 1 0.6 MW5 test 1 13.1

March 2006 0.0061 MW2 test 2 1.61 MW5 test 2 31.9

June 2009 0.0048 MW2 test 3 0.7 MW5 test 3 17.3

August 2009 0.0039 MW3 test 1 4.8 MW6 test 1 17.3

Geometric mean: 0.00527 ft/ft MW3 test 2 11.9 MW6 test 2 26.5

MW3 test 3 9.9 MW6 test 3 21.8

MW4 test 1 0.46 MW7 test 1 0.088

MW4 test 2 0.41 MW7 test 2 0.23

MW4 test 3 0.42 MW7 test 3 0.10

August 2009

Gradient (i):  ∆h  =  = 0.00000385 north by northwest

∆L

Velovity (V):  K i  =  = 0.00003 ft/day

n

Highest gradient, highest K value

i = 0.0068 January 2006

K = 31.9 (MW5 test 2)

Velovity (V):  K i  =  = 0.723 feet/day  = 264.08 feet/year

n

Lowest gradient, lowest K value

i = 0.0039 August 2009

K = 0.088 (MW7 test 1)

Velovity (V):  K i  =  = 0.0011 feet/day = 0.42 feet/year

n

Velocity calculated from geometric mean of gradient and hydraulic conductivity

i = 0.0053

K = 2.88 

Velovity (V):  K i  =  = 0.0413 feet/day = 15.1 feet/year

n

(2.34 ft/d)(0.0053)

0.30

(31.9 ft/d)(0.0068)

0.30

(0.088 ft/d)(0.0039)

0.30

AOC R Groundwater Flow Velocity Calculations

0.0039 feet

1020.5 feet

(2.34 ft/d)(3.85E-06)

Table of measured gradients, 

as measured between MW01 

and MW06

Calculated Velocities

The geometric mean of a data set             

Table of measured hydraulic conductivities (K)

Geometric mean: 2.34 ft/day

0.30

AOC R Remedial Investigation Report 2009/180357.RI.RI.AR 1 of 1



Appendix J 
Survey Data 



Monitoring Well Samples
WAR-MW01 WAR-GW01-09A 2004763.07078 230344.14157
WAR-MW02 WAR-GW02-09A 2004818.43420 230309.99973
WAR-MW03 WAR-GW03-09A 2004957.50244 230234.89906

WAR-MW04 WAR-GW04-09A
WAR-GW04P-09A 2004981.33707 230284.09828

WAR-MW05 WAR-GW05-09A 2005001.60586 230169.12162
WAR-MW06 WAR-GW06-09A 2005017.35802 230165.00967
WAR-MW07 WAR-GW07-09A 2005016.15166 230213.25130

Soil Samples
AOCRSS001 NDE133 2004933.16366 230220.74937
AOCRSS002 NDE134 2004938.49930 230231.16905
AOCRSS003 NDE135 2004942.73354 230240.85771
AOCRSS004 NDE136 2004947.21936 230251.07019
AOCRSS005 NDE137 2004953.25998 230260.93212
AOCRSS006 NDE138 2004958.14762 230271.77316
AOCRSS007 NDE139 2004962.84869 230281.22412
AOCRSS008 NDE140 2004968.31134 230293.15047
AOCRSS009 NDE141 2004973.56911 230303.94870

AOCRSS010 NDE142
NDE143FD1 2004979.10797 230313.89331

AOCRSS011 NDE144 2004986.01746 230329.35559
AOCRSS012 NDE145 2004995.51502 230335.52433
AOCRSS013 NDE146 2004999.60574 230332.40363
AOCRSS014 NDE147 2005002.16261 230322.67578
AOCRSS015 NDE148 2004996.23595 230308.80211
AOCRSS016 NDE149 2004987.65895 230294.43282
AOCRSS017 NDE150 2004981.00308 230282.52467
AOCRSS018 NDE151 2004976.74301 230271.54535
AOCRSS019 NDE152 2004969.39049 230259.39415

AOCRSS020 NDE153
NDE154FD1 2004964.83872 230250.01490

AOCRSS021 NDE155 2004959.46401 230239.12509
AOCRSS022 NDE156 2004953.74270 230227.03531
AOCRSS023 NDE157 2004948.61871 230214.27529
AOCRSS024 NDE158 2004940.29255 230216.37625
AOCRSS025 NDE159 2004994.40184 230204.22539
AOCRSS026 NDE160 2005002.55049 230208.02883
AOCRSS027 NDE161 2005008.38777 230210.05951
AOCRSS028 NDE162 2005016.60292 230213.86267

AOC-R

Station ID Sample ID
(UTM NAD 83 Zone 20Q)

Northing Easting



Station ID Sample ID
(UTM NAD 83 Zone 20Q)

Northing Easting

AOCRSS029 NDE163 2005008.39269 230214.61305

AOCRSS030 NDE164
NDE165FD1 2005001.86810 230214.39343

AOCRSS031 NDE166 2004997.47329 230210.69821
AOCRSS032 NDE167 2004988.69705 230218.87777
AOCRSS033 NDE168 2005006.11156 230204.50961
AOCRSS034 NDE169 2005005.60414 230222.20245

WAR-SO35 WAR-SS35-0002
WAR-SS35P-0002 2005030.61200 230158.18100

WAR-SO36 WAR-SS36-0002 2005029.78100 230157.54300
WAR-SO37 WAR-SS37-0002 2005029.97000 230158.82700
WAR-SO38 WAR-SS38-0002 2005025.04540 230202.22802
WAR-SO39 WAR-SS39-0002 2005029.41993 230207.75374
WAR-SO40 WAR-SS40-0002 2005024.25417 230212.58721
WAR-SO41 WAR-SS41-0002 2005015.37539 230210.51659
WAR-SO42 WAR-SS42-0002 2005011.46134 230183.80895
WAR-SO43 WAR-SS43-0002 2005001.56109 230213.73993
WAR-SO44 WAR-SS44-0002 2004985.26105 230176.55559

WAR-SO45 WAR-SS45-0002
WAR-SS45P-0002 2004961.96010 230202.91873

WAR-SO46 WAR-SS46-0002 2004972.42786 230252.07392
WAR-SO47 WAR-SS47-0002 2004962.42057 230295.47455
WAR-SO48 WAR-SS48-0002 2004928.34530 230216.96327

WAR-SO49 WAR-SS49-0002
WAR-SB49-0406 2004931.46040 230231.83698

WAR-SO50
WAR-SS50-0002
WAR-SB50-0406

WAR-SB50P-0406
2004940.34491 230209.62571

WAR-SO51 WAR-SS51-0002
WAR-SB51-0406 2004960.65274 230223.33766

WAR-SO52 WAR-SS52-0002
WAR-SB52-0406 2004977.36370 230263.91993

WAR-SO53 WAR-SS53-0002
WAR-SB53-0406 2004994.14555 230299.95156

WAR-SO54 WAR-SS54-0002
WAR-SB54-0406 2005006.65159 230312.90156

WAR-SO55
WAR-SS55-0002

WAR-SS55P-0002
WAR-SB55-0406

2004971.93428 230192.35027

WAR-SO56 WAR-SS56-0002
WAR-SB56-0406 2005015.86325 230197.28611

WAR-SO57 WAR-SS57-0002
WAR-SB57-0406 2005001.93366 230172.67316



Station ID Sample ID
(UTM NAD 83 Zone 20Q)

Northing Easting

WAR-SO58 WAR-SS58-0002
WAR-SB58-0406 2005015.26487 230170.13389

WAR-SO59 WAR-SS59-0002
WAR-SB59-0406 2005005.74258 230154.26340

WAR-SO60
WAR-SS60-0002
WAR-SB60-0406

WAR-SB60P-0406
2004793.06894 230317.99177

WAR-SO61 WAR-SS61-0002
WAR-SB61-0406 2004786.73450 230309.59067

WAR-SO62 WAR-SS62-0002
WAR-SB62-0406 2004787.23448 230318.48897

WAR-SO63 WAR-SS63-0002
WAR-SB63-0406 2004787.75295 230326.78609

VWAR-SO64 VWAR-SS64-01-0609 2004946.88840 230192.323696
VWAR-SO65 VWAR-SS65-01-0609 2004969.33650 230234.725665
VWAR-SO66 VWAR-SS66-01-0609 2004997.27191 230263.159926
VWAR-SO67 VWAR-SS67-01-0609 2005021.21655 230315.538829
VWAR-SO68 VWAR-SS68-01-0609 2005005.75231 230343.474244
VWAR-SO69 VWAR-SS69-01-0609 2004978.81458 230344.970784
VWAR-SO70 VWAR-SS70-01-0609 2004958.16570 230309.616178
VWAR-SO71 VWAR-SS71-01-0609 2004934.41723 230256.176073
VWAR-SO72 VWAR-SS72-01-0609 2004916.95759 230211.279871
VWAR-SO73 VWAR-SS73-0H-0609 2004957.84023 230304.295888
VWAR-SO74 VWAR-SS74-0H-0609 2005012.27013 230353.464488

VWAR-SO75 VWAR-SS75-0H-0609
VWAR-SS75P-0H-0609 2005022.43015 230337.970457

VWAR-SO76 VWAR-SS76-0H-0609 2005008.71412 230291.488364
VWAR-SO77 VWAR-SS77-0H-0609 2005027.25616 230290.980363
VWAR-SO78 VWAR-SS78-0H-0609 2005039.95618 230214.272209
VWAR-SO79 VWAR-SS79-0H-0609 2004975.09101 230167.143669

VWAR-SO80 VWAR-SS80-0H-0609
VWAR-SS80P-0H-0609 2004980.32118 230111.479650

VWAR-SO81 VWAR-SS81-01-0609
VWAR-SB81-46-0609 2005029.75933 230156.349262

VWAR-SO82
VWAR-SS82-01-0609

VWAR-SS82P-01-0609
VWAR-SB82-46-0609

2005030.31174 230161.320956

VWAR-SO83 VWAR-SS83-01-0609
VWAR-SB83-46-0609 2005028.93072 230206.066206

VWAR-SO84

VWAR-SS84-01-0609
VWAR-SB84-46-0609

VWAR-SB84P-46-0609
VWAR-SB84-1718-0609

2005029.20692 230211.037900



Station ID Sample ID
(UTM NAD 83 Zone 20Q)

Northing Easting

VWAR-SO85
VWAR-SS85-01-0609
VWAR-SB85-12-0609

VWAR-SB85-9H10H-0609
2005015.12046 230212.418926

VWAR-SO86
VWAR-SS86-01-0609
VWAR-SB86-46-0609

VWAR-SB86-1617-0609
2005005.72948 230203.856564

VWAR-SO87
VWAR-SS87-01-0609
VWAR-SB87-46-0609

VWAR-SB87-1011-0609
2005006.28189 230213.523747

VWAR-SO88

VWAR-SS88-01-0609
VWAR-SB88-46-0609

VWAR-SB88P-46-0609
VWAR-SB88-1415-0609

2005007.93912 230223.190931

VWAR-SO89
VWAR-SS89-01-0609
VWAR-SB89-46-0609

VWAR-SB89P-46-0609
2004998.27194 230214.628568

VWAR-SO90 VWAR-SS90-01-0609 2005051.37425 230297.033039

VWAR-SO91
VWAR-SB91-23-0609
VWAR-SB91-46-0609

VWAR-SB91-1314-0609
2005117.24529 230256.739226

VWAR-SO92 VWAR-SS92-01-0609
VWAR-SB92-46-0609 2005031.19349 230142.439027

VWAR-SO93 VWAR-SS93-01-0609
VWAR-SB93-46-0609 2005045.66004 230157.903275

VWAR-SO94 VWAR-SS94-01-0609
VWAR-SB94-46-0609 2005026.70387 230178.355989

VWAR-SO95
VWAR-SS95-01-0609
VWAR-SB95-46-0609

VWAR-SB95-1516-0609
2005043.66465 230199.307550

VWAR-SO96

VWAR-SS96-01-0609
VWAR-SB96-46-0609

VWAR-SB96P-46-0609
VWAR-SB96-2021-0609

2005036.18195 230209.284484

VWAR-SO97 VWAR-SS97-01-0609
VWAR-SB97-46-0609 2005044.16350 230220.259111

VWAR-SO98
VWAR-SS98-01-0609
VWAR-SB98-46-0609

VWAR-SB98-1718-0609
2005026.70387 230223.751038

VWAR-SO99 VWAR-SS99-0H-0609 2004955.07898 230191.827479

VWAR-SO100 VWAR-SS100-0H-0609
VWAR-SS100P-0H-0609 2004938.91351 230196.157516



Station ID Sample ID
(UTM NAD 83 Zone 20Q)

Northing Easting

Surface Water and Sediment Samples

WAR-SDSW01
WAR-SD01

WAR-SD01P
WAR-SW01

2004946.01693 230126.00919

WAR-SDSW02 WAR-SD02
WAR-SW02 2004967.64665 230104.67576

WAR-SDSW03 WAR-SD03
WAR-SW03 2005009.12830 230073.26823

VWAR-SW04 VWAR-SW04-0609
VWAR-SW04P-0609 2005009.12800 230073.268000

VWAR-SW05 VWAR-SW05-0609 2005045.77888 230009.394953

Shaw Environmental Soil Samples

VWAR-SO101 116701-0R-Z-101
116701-0R-Z-113 2004990.395 230353.180

VWAR-SO102
116701-0R-Z-102
116701-0R-Z-115
116701-0R-Z-123

2005015.246 230332.103

VWAR-SO103 116701-0R-Z-103 2005031.306 230312.325
VWAR-SO104 116701-0R-Z-104 2005019.245 230316.306

VWAR-SO105
116701-0R-Z-105
116701-0R-Z-116
116701-0R-Z-124

2004981.432 230268.653

VWAR-SO106
116701-0R-Z-106
116701-0R-Z-117
116701-0R-Z-125

2004965.703 230216.378

VWAR-SO107
116701-0R-Z-107
116701-0R-Z-118
116701-0R-Z-126

2004963.621 260183.071

VWAR-SO108 116701-0R-Z-108 2004952.981 230163.178

VWAR-SO109
116701-0R-Z-109
116701-0R-Z-119
116701-0R-Z-127

2004971.770 230150.595

VWAR-SO110 116701-0R-Z-110 2004978.193 230122.469

VWAR-SO111

116701-0R-Z-111
116701-0R-Z-114
116701-0R-Z-120
116701-0R-Z-128

2005034.400 230160.171

VWAR-SO112

116701-0R-Z-112
116701-0R-Z-121
116701-0R-Z-122
116701-0R-Z-129

116701-0R-Z-129A

2005025.611 230211.290



Appendix K 
Investigation-Derived Waste Disposal 

Information 



Event Waste Type COC Analytical Waste Profile Sheet (Signed)
Waste Stream Profile 

Approval Notice (From 
Landfill, Signed)

Non-Hazardous Waste 
Transportation / 

Acceptance Document 
(Manifest)

Disposal Location Notes

Soil from Well 
Installation

X (WAR-IDW-4) X X X (1310-306-6367) X Peñuelas Valley Landfill in 
Peñuelas , Puerto Rico 22 Drums of soil from Monitoring Well Installation

Water from Well 
Installation

X (WAR-IDW-3) X X X (1310-306-6368) X Peñuelas Valley Landfill in 
Peñuelas , Puerto Rico

41 Drums of Water from surface investigation; also 
included is 'Paint Filter Liquids Test Report' form

Supplemental RI 
(June and August 

2009)

Water from Well 
Purging and 

Sampling, and Decon
X(WAR-WW01-083109) X X(102057PR) X X Peñuelas Valley Landfill in 

Peñuelas , Puerto Rico 2 Drums of Water

IDW Document Tracking Log

RI (2005 through 
2006)
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Vieques West
AOC-R

Unvalidated Investigation Derived Waste Analytical Detections
August 2009

Sample ID

Sample Date

Chemical Name

TCLP Volatile Organic Compounds (UG/L)
No Detections

TCLP Semivolatile Organic Compounds (UG/L)
No Detections

TCLP Pesticides/Polychlorinated Biphenyls (UG/L)
No Detections

TCLP Herbicides (UG/L)
No Detections

TCLP Metals (UG/L)
Barium 173

Wet Chemistry (DEG/C)
pH 8

Notes:

NI - Did not ignite
NA - Not analyzed
U - The material was analyed for, but not detected
DEG/C - Degrees centigrade
MG/KG - Milligrams per kilogram
PH - pH units
UG/L - Micrograms per liter
Shading indicates detection

WAR-WW01-083109
8/31/09

Page 1 of 1



Vieques West
AOC-R

Unvalidated Investigation Derived Waste Raw Analytical Data
August 2009

Sample ID

Sample Date

Chemical Name

TCLP Volatile Organic Compounds (UG/L)
1,1-Dichloroethene 100 U
1,2-Dichloroethane 100 U
2-Butanone 300 U
Benzene 100 U
Carbon tetrachloride 100 U
Chlorobenzene 100 U
Chloroform 100 U
Tetrachloroethene 100 U
Trichloroethene 100 U
Vinyl chloride 100 U

TCLP Semivolatile Organic Compounds (UG/L)
1,4-Dichlorobenzene 50 U
2,4,5-Trichlorophenol 120 U
2,4,6-Trichlorophenol 50 U
2,4-Dinitrotoluene 50 U
2-Methylphenol 50 U
3- and 4-Methylphenol 100 U
Hexachlorobenzene 50 U
Hexachlorobutadiene 50 U
Hexachloroethane 50 U
Nitrobenzene 50 U
Pentachlorophenol 120 U
Pyridine 250 U

TCLP Pesticides/Polychlorinated Biphenyls (UG/L)
Chlordane 2.5 U
Endrin 0.5 U
gamma-BHC (Lindane) 0.25 U
Heptachlor 0.25 U
Heptachlor epoxide 0.25 U
Methoxychlor 2.5 U
Toxaphene 5 U

TCLP Herbicides (UG/L)
2,4,5-TP (Silvex) 15 U
2,4-D 15 U

TCLP Metals (UG/L)
Arsenic 40 U
Barium 173
Cadmium 50 U
Chromium 75 U
Lead 25 U
Mercury 0.2 U
Selenium 50 U
Silver 75 U

Wet Chemistry (DEG/C)
Ignitability NI
pH 8
Reactive cyanide 1 U
Reactive sulfide 27 U

Notes:

NI - Did not ignite
NA - Not analyzed
U - The material was analyed for, but not detected
DEG/C - Degrees centigrade
MG/KG - Milligrams per kilogram
PH - pH units
UG/L - Micrograms per liter

WAR-WW01-083109
8/31/09
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May 2008©2008 W aste M anagement, Inc. Page 1 o f 2

C. W aste Stream Inf o r mati o n 

A . W aste Generator F acility Inf o r mation  ( m ust r e f lect location of w aste g eneratio n / o r igi n ) 

Requested Disposal Facility _________________________________  Profile N umber

Renewal f or Profile N umber __________________  W aste Approval Expiration Date ___________________________

1.  Generator N ame: ________________________________________________________________________________________________

2.  Site Add ress: _______________________________________

3.  City/ZIP: ___________________________________________

4.  State: _____________________________________________

5.  County: ____________________________________________

6.  Contact N ame/Title: _________________________________

B. Customer Inf o r matio n same as a b o ve   P. O . N umber: ____________________ ________________________________

1.  Customer N ame: ___________________________________

2.  Billing Add ress: ___________________________________

3.  City, State and ZIP: ________________________________

4.  Contact N ame: ____________________________________

5.  Contact Email: ____________________________________

1.  DESCRIPTION

2.  ESTIMATED QUANTITY OF W ASTE AND SHIPPING INFORMATION

     a.

b.  Estimated Annual Quantity: ___________ Tons Cubic Y ards Drums Gallons Other (specify):  _____________

c.  Shipping Frequency: ______________________  U nits per Month  Quarter Year  One Time  Other

d. I s this a U.S. Department o f T ransportation (USDOT) H azardous M aterial? (If yes, answer e .) Yes No

e. U SDOT Shipping Description (if applicable): ________________________________________________________________________ 

3. S AFETY REQUIREMENTS (Handling, PPE, etc.): _________________________________________________________________________ 

7.  Email Add ress: ___________________________________________

10. NAICS Code: ____________________________________________

11. Generator U SEPA ID #: ____________________________________

12. State ID# (if applicable): __________________________________

6.  Phone: ______________________  F AX: ________________________

7. T ransporter N ame: ___________________________________________

8. T ransporter ID # (if appl.): ____________________________________

9. T ransporter Add ress: _________________________________________

10. City, State and ZIP: __________________________________________

1. ___________________________________________________________________________________________________________
2. ___________________________________________________________________________________________________________
3. ___________________________________________________________________________________________________________
4. ___________________________________________________________________________________________________________
5. ___________________________________________________________________________________________________________
6. ___________________________________________________________________________________________________________

Constituents (Total Composition M ust be > 100%)

a.  Common W aste N ame: _________________________________________________________________________________________
State Waste Code(s): _________________________________________________________________________________________

b.  Describe Process Generating W aste or Source o f Contamination:

c. T ypical Color(s): ______________________________________________________________________________________________

d.  Strong Odor? Yes No   Describe: ________________________________________________________________________

e.  Physical State at 70°F:   Solid   Liquid Powder   Semi-Solid or Slud ge   Other: _________________________

f.   Layers?   Single layer Multi- layer  NA

g. W ater Reactive? Yes No     If Y es, Describe: _____________________________________________________________ 

h.  Free Liquid Range (%): _______ to _______  NA(solid)

i.   pH Range:   <2   2.1-12.4 >12.5   NA(solid) Actual: ____________

j. Liqu id Flash P oint:   < 140°F  > 140°F   NA(solid) Actual: ____________ 
k.  Flammable Solid: Yes No
l.  Physical Constituents: List all constituents o f waste stream - (e.g. Soil 0-80%, W ood 0-20%):   (See A ttached)

8.  Phone: ______________________  9. FAX: ___ _____________________

Upper RangeLower Range Unit of MeasureUnit of Measure

One Time Event       Base       Repeat Event
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May 2008

C e r t i f i c a t i o n  S i g n a t u r e : _______________ _ _ _ _____ _ _ _ _____ _ _ _____ _ T i t l e : _______________________ _ _ ___ _ _ ____ _ _ ________ _ _ _____ _ _ 

Co m p a n y N a m e : _______________ _ _ _ _____ _ _ _ _____ _ _ ______ _ _ ___ _ N a m e  (Pr i n t ) : _______________________ _ _ ___ _ _ _________ _ _ ____ _ 

D a t e : _________________ _ _ __ _ _ __ _ _ __ _ _ _ _ _ ___ _ _ _ _ _ ______ _ _ __ _ 

B y  s i gn i n g t h i s  G e n e r a t o r ’ s W a s t e P r o f i le S h e e t, I h e r e b y c er t i fy t h a t a l l : 
1 .  I n f o r m a t i o n s u b m i t t e d i n  t h i s p r o f i le a n d  all a t t a c h e d d oc u m e n ts c o n t ai n  t r u e a n d acc u r a t e d e s c r i p t i o n s o f  t h e w a s t e m a t e r i a l ; 
2 .  R e l e v a n t i n f o r m a t i o n w i t h i n t h e p o s s e s s i o n o f  t h e G e n e r a t o r r e g a r d i n g k n o w n o r  s u s pe c t e d haz a r d s p e r t ain i n g t o t h i s was t e h as b e e n 
     d i s c l o s e d t o W M/ t h e C o n t r a c tor ; 
3 .  A n a ly t i c a l d a t a a tt a c h e d p e r t a i n i n g t o t h e p r o f i l e d w a s t e w a s d e r i v e d f r o m tes t i n g a r e p r e s e n t a t i v e s a m p l e i n acc o r d a n c e  w i t h 
    4 0 CF R 26 1 . 20(c ) o r e q u i v a l e n t  r u les;  a n d 
4 .  Ch a n g e s  t h a t occ u r i n t h e ch a r a c t e r o f  t h e w a ste ( i . e . c h a n g e s i n t h e p r oc e ss o r n e w a n a ly t i c a l ) w i ll b e i d e n t i f i e d b y  t h e G e n e r a t o r 
     a n d d i s c l o s e d t o W M ( a n d t h e C o n t r a ctor i f a p p l i ca b l e ) p r i o r  t o p r o v i d i n g t h e w a s t e t o W M ( a n d t h e C o n t r a c t o r i f ap p l i ca b l e ) . 
5 .  C h e c k a ll  t h a t ap p l y : 
�������������A t t a c h e d a n a ly t i c a l  p e rt a i n s  t o t h e w a s t e . I d e n tify  l ab o r a t o ry & s a m p l e I D # ’ s a n d p a r a m e t e rs  t e s t e d : 
           ___________ _ _ __ _ _ __ _ _ __ _ _ _ _ _ ___ _ _ _ _ _ ___ _ _ _ _ _ ____ _ _ _______ _ _ _______________________________ _ _ _ # P a g es: _________ _ _ 
�������������O n ly  t h e a n a ly s e s i d e n t i f i e d o n t h e  at t ac h m e n t p e r t ai n t o t h e  was t e ( i d e n t i fy b y  l a b o r a t o ry & s a m p l e I D # ’ s a n d p a r a m e t e rs  t e st e d ) . 
          A t t ac h m e n t # :   _ __ _ _ __ _ _ __________________________________________________________________________________________ _ _ _ 
�������������A d d i t i o n a l i n f o r m a t i o n n e c e s s a ry to ch a r a c t e r i z e t h e p r o fi l e d w a s t e h a s b e e n a t t a c h e d ( o t h e r  t ha n a n a ly t i c a l ) . 
          I n d i c a t e t h e n u m b er o f a t t a c h e d p a g e s:  _ _ _ _ ___ _ _ _ _ _ _ 
�������������I a m a n a g e n t  s i g n i n g o n b e half o f  t h e G e n e r a t o r ,  a n d t h e d e l e g a t i o n o f a u t h o r i ty  t o m e f r o m  t h e G e n e r a t o r f o r  t h is  s i g n a t u r e  i s 
          a v a i l a b l e upo n r e q u es t . 
�������������B y  G e n e r a t o r p r o c ess  k n o w l e d g e ,  t h e f o l l o w i n g w a ste i s n o t a  l i s t e d  was t e a n d  is b e l o w a ll T C L P r eg u l a t o ry  l i m i t s . 

D .  R e gul a t o r y  Sta t u s ( P l ease c h e c k a pp r o p r i ate r e s po n se s ) 

E .  G e n e r a t o r C e r t i f i c a t io n  ( P l ease r e a d a n d c e r t i f y b y s ign a t u r e b e l o w ) 

F O R W M U S E O N L Y 

����Shall n ot co  n tain f  r ee liqu  i d 

����Ship m e n t m ust be sc  h e d uled i  n to disposal f acility 

����App r oval N umber m ust accompa  n y each ship  m e n t 

����W aste M anifest m ust accompa  n y load  

©2008 W aste M a n a g e m e n t,  I n c . P a g e 2 o f 2  

WM A ut h orizat i on N a m e / Title: __________________________________________________________  Date:  ___________________  

State A ut h orizat i on (if Requi  r ed): ________________________________________________________  Date:  ___________________  

1 .  I s  t h i s a U S E P A (4 0 C F R P a rt 2 6 1 ) / S t a t e haz a r d o u s  w a st e ?  If  y e s , c o n t a c t  y o u r  s a l e s r e p r e s e n t a t i v e . ���Y es    ���N o 
2 .  I s  t h i s  w a s t e i n c l u d e d i n o n e  or m o r e o f  c a t e g o r i e s b e l o w ( C h e c k a ll  t h a t a p p l y ) ? I f  y e s , a t t ac h    s upp o r t i n g d oc u m e n t a t i o n . ���Y e s    ���N o 
    ���D e l i s t e d H az a r d o u s W a s t e ���E x c l u d e d W a s t e s Un d e r  4 0 C F R 26 1 . 4 
��� ���T r e a t e d H az a r d o u s W as t e De b r i s ���T r e a t e d Ch a r a c t e ris t i c H a z a r d o u s W a s t e 
3 .  I s  t h e w a s t e f r o m a F e d e r a l  ( 4 0 CF R 30 0 ,  A pp e n d ix  B ) o r sta t e m a n d a t e d c l e a n - up ? I f  y e s ,  s e e i n st r u c t i o n s . ���Y es    ���N o 
4 .  Do e s  t h e w a s t e r e p r e s e n t e d  by  t h i s  w a s t e p r o f i le  s h e e t c o n t a i n r a d i o a c t i v e m a t e r i a l ? ���Y es    ���N o 

a . I f y e s , i s d i s p o s a l r e g u l a t e d b y  t h e N u c l e ar R e g u la t o ry C o m m i s s i o n ? ���Y e s    ���N o 
b . I f y e s , i s d i s p o s a l r eg u l a t e d b y a  S t a t e A g e n c y f o r r a d i oa c t i v e w a s t e / N O R M ? ���Y e s    ���N o 

5 .  Do e s  t h e w a s t e r e p r e s e n t e d  by  t h i s  w a s t e p r o f i le  s h e e t c o n t a i n c o n c e n t r a t i o n s o f r eg u l a t e d P o l y c h l o r i n a t e d Bi p h e n yls (PC B s ) ? ���Y e s    ���N o 
a . I f y e s , i s d i s p o s a l r e g u l a t e d u n d er T S C A ? ���Y e s    ���N o 

6 .  Do e s  t h e w a s t e c o n t a i n u n t r e a t e d , r eg u la t e d , m e d i c al o r i n f e c t i o u s  w a s t e ? ���Y e s    ���N o 
7 .  Do e s  t h e w a s t e c o n t a i n a s b e s t o s?       ���Y e s    ���N o I f Y e s , ���F r i a b le    ���N o n F r i a b l e 

8.  Is this profile for remediation waste from a facility that is a major source of Hazardous Air Pollutants (Site Remediation  NESHAP, 

        40 CFR 63 subpart GGGGG)?          ���  Yes  ���  No  

            If yes, does the waste contain <500 ppmw VOHAPs at the point of determination?  ���  Yes  ���  No  

M a n a g e m e n t Facility P  r ecaut i o n s , Spec  i al H a n dli n g P  r oce d u r es or Limitat  i on 

on app  r oval: ______________________________________________________  

_________________________________________________________________ 

_________________________________________________________________ 

App r oval Decis  i on: ����App r oved ����N ot App  r oved 

W aste App  r oval Expi  r at i on Date:  ____________________________  

M a n a g e m e n t M et h od: ����La n dfill ����B i o r e m ed i at i on 

����N on-haza r d ous sol  i dif i cat i on ����Ot h er: ______________________  

102057PR
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NON· HAZARDOUS WASTE TRANSPORTATION/ACCEPTANCE DOCUMENT 

DATE 

TO: FROM:.. 
!'JAVA- I F'ko. I I . J es &Y1J neen n 9 

,k7 [ A-NnC - F I·e,./~ 0f.{/(e 
PENUELFI! V LLEY LA DFILL 
Carr. 385 KM 4.5 Barrio Tall boa 

l/;et Ul'5 I PI:(
Penuela ,Puerto Rico 00624 

IFAClLITY PERMIT NO. 1-787-836-3535 IDF-57-0020 P.O. NO 
w.lta TOTAL OUANTITY WEIGHT CHARGESProm. DESCRIPTION AND CLASSIFICATION No 01 Unltl (Sublecl lo IWal~ h l. Volume. (For Carrie' RATEOF WASTE MATERIAL A Conta lne ' TYPII ~t Gl lonl, Ite ) Correcllon) U.. Only ) 

2 L>VL{wt Ii .'l"YI J-Ja. 211 w:I..... c Tow 

GENERATOR'S CERTIFICATION: Thl, II to cartlfy Ihat tha abova namld malarlall ara prope rly cla..lflld. da crlbld. marked and laballd and erl In proper condillon 
lor lranlportatlon according 10 Ihe appllcabl. revulallonl 0' Ih. Dapartmant of Tranlportallon. U.S. EPA and thl CommonwaaUh of P.R. Thl "asta described abovI Wlra 
conllgned 10 the Tranlporter named . Thl Tr atmlnl. Slorlga or Di.pose' Flclllly can Ind will accepl the shlpmlnl of "a.la, and ha. a valid parmUlo do 10. I cartlfy 
Ihal Iha loregolng II lrua and correct 10 Iha beat of my kno"ladg . 

GE~7dNA~~ TITlE ).}A-/rAC­

P""t/ e Y19 ' 

OATESHIPPED 

L1J.SJ ~ ~ 
MO DAY YR. 

VEHICLE 10. NO. 

. 

EXPECTEDARRIVALDATE 

LJ..J LLJ LJ...J 
MO DAY YR. 

DATE RECEIVED 

L..l...J LU LLJ 
MO. DAY YR. 

TRANSPORTE SIGNAruR\!-"" c::::r- COMPANYNAME 

FACILITY SIGNATURE DATE RECEIVED 

Ll.J L.LJ L.LJ 
MO. DAY YR. 

CUSTOMER SITE 



Appendix L 
Data Validation Reports 



Data Validation Reports 
PASI 2000 























































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































Data Validation Reports 
RI December 2005 to March 2006 
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DATA VALIDATION SUMMARY 
REPORT 

 
 
COMPANY:    CH2M HILL, Inc. 
SITE NAME:    Clean III CTO-007 Vieques Remedial Investigation, Vieques 

Island, PR 
PROJECT NUMBER:  180357 
CONTRACTED LAB:  Katahdin Analytical Services 
QA/QC LEVEL:   EPA Level IV  
EPA SOW/METHODS:  SW-846  
VALIDATION GUIDELINES: USEPA Contract Laboratory Program National Functional    

Guidelines for Organic Data Review, 1999; USEPA Contract 
Laboratory Program National Functional Guidelines for   

     Inorganic Data Review, 2004, Region II Modifications 
SAMPLE MATRICES:  Soil and Water 
TYPES OF ANALYSES:  Volatile Organics (VOA), Semivolatile Organics (SVOA), 

Semivolatile Organics by SIM (SVOA-SIM), Pesticides, 
Polychlorinated Biphenyls (PCB), Explosives, Total Metals, 
Total Cyanide, Perchlorate  

 
SDG NUMBER:   CTO007-3 
     
SAMPLES: 
 
     SVOA- 
Client Sample # Lab Sample # Matrix VOA SVOA SIM 
VWAR-SS93-01-0609 SC2981-1 Soil X  X  
VWAR-SS93-01-0609 SC2981-2 Soil    X 
VWAR-SB93-46-0609 SC2981-3 Soil X  X  
VWAR-SB93-46-0609 SC2981-4 Soil    X 
VWAR-SS94-01-0609 SC2981-5 Soil X  X  
VWAR-SS94-01-0609 SC2981-6 Soil    X 
VWAR-SS94-01-0609DL SC2981-6DL Soil    X  
VWAR-SB94-46-0609 SC2981-7 Soil X  X  
VWAR-SB94-46-0609 SC2981-8 Soil    X  
VWAR-SS95-01-0609 SC2981-9 Soil X  X  
VWAR-SS95-01-0609 SC2981-10 Soil    X 
VWAR-SB95-46-0609 SC2981-11 Soil X  X  
VWAR-SB95-46-0609 SC2981-12 Soil    X 



         SVOA- 
Client Sample # Lab Sample # Matrix VOA SVOA SIM 
VWAR-SB95-1516-0609 SC2981-13 Soil X  X  
VWAR-SB95-1516-0609 SC2981-14 Soil    X 
VWAR-TB01-060809 SC2981-15 Water X 
VWAR-TB02-060809 SC3025-1 Water X 
VWAR-EB01-060809 SC3025-2 Water X  X  
VWAR-EB01-060809 SC3025-3 Water    X 
VWAR-EB01-060909 SC3025-4 Water X  X  
VWAR-EB01-060909 SC3025-5 Water    X 
VWAR-SS96-01-0609 SC3025-6 Soil X  X  
VWAR-SS96-01-0609 SC3025-7 Soil    X 
VWAR-SB96-46-0609 SC3025-8 Soil X X  
VWAR-SB96-46-0609 SC3025-9 Soil   X 
VWAR-SB96P-46-0609 SC3025-10 Soil X X  
VWAR-SB96P-46-0609 SC3025-11 Soil   X 
VWAR-SB96-2021-0609 SC3025-12 Soil X X  
VWAR-SB96-2021-0609 SC3025-13 Soil   X 
VWAR-SS98-01-0609 SC3025-14 Soil X X 
VWAR-SS98-01-0609 SC3025-15 Soil   X 
VWAR-SB98-46-0609 SC3025-16 Soil X X 
VWAR-SB98-46-0609 SC3025-17 Soil   X 
VWAR-SB98-1718-0609 SC3025-18 Soil X X 
VWAR-SB98-1718-0609 SC3025-19 Soil   X 
VWAR-SB94-46-0609MS SC2981-7MS Soil X X 
VWAR-SB94-46-0609MS SC2981-8MS Soil   X 
VWAR-SB94-46-0609MSD SC2981-7MSD Soil X X 
VWAR-SB94-46-0609MSD SC2981-8MSD Soil   X 
  
 
Client Sample #  Lab Sample # Matrix Pesticide PCB Explosive 
VWAR-SS93-01-0609 SC2981-1 Soil X  X X 
VWAR-SB93-46-0609 SC2981-3 Soil X  X X 
VWAR-SS94-01-0609 SC2981-5 Soil X  X X 
VWAR-SB94-46-0609 SC2981-7 Soil X  X X 
VWAR-SS95-01-0609 SC2981-9 Soil X  X X 
VWAR-SB95-46-0609 SC2981-11 Soil X  X X 
VWAR-SB95-1516-0609 SC2981-13 Soil X  X X 
VWAR-EB01-060809 SC3025-2 Water X  X X 
VWAR-EB01-060909 SC3025-4 Water X  X X 
VWAR-SS96-01-0609 SC3025-6 Soil X  X X 
VWAR-SS96-01-0609DL SC3025-6DL Soil X  
VWAR-SB96-46-0609 SC3025-8 Soil X X X 
VWAR-SB96P-46-0609 SC3025-10 Soil X X X 
VWAR-SB96-2021-0609 SC3025-12 Soil X X X 
VWAR-SS98-01-0609 SC3025-14 Soil X X X 



Client Sample #  Lab Sample # Matrix Pesticide PCB Explosive 
VWAR-SB98-46-0609 SC3025-16 Soil X X X 
VWAR-SB98-1718-0609 SC3025-18 Soil X X X 
VWAR-SB94-46-0609MS SC2981-7MS Soil X X X 
VWAR-SB94-46-0609MSD SC2981-7MSD Soil X X X 
 
 
     Total Total 
Client Sample # Lab Sample # Matrix Metals CN Perchlorate 
VWAR-SS93-01-0609 SC2981-1 Soil X  X  
VWAR-SS93-01-0609 797867 Soil    X 
VWAR-SB93-46-0609 SC2981-3 Soil X  X  
VWAR-SB93-46-0609 797868 Soil    X 
VWAR-SS94-01-0609 SC2981-5 Soil X  X  
VWAR-SS94-01-0609 797869 Soil    X 
VWAR-SB94-46-0609 SC2981-7 Soil X  X  
VWAR-SB94-46-0609 797870 Soil    X 
VWAR-SS95-01-0609 SC2981-9 Soil X  X  
VWAR-SS95-01-0609 797871 Soil    X 
VWAR-SB95-46-0609 SC2981-11 Soil X  X  
VWAR-SB95-46-0609 797872 Soil    X 
VWAR-SB95-1516-0609 SC2981-13 Soil X  X  
VWAR-SB95-1516-0609 797873 Soil    X 
VWAR-EB01-060809 SC3025-2 Water X  X  
VWAR-EB01-060809 797874 Water    X 
VWAR-EB01-060909 SC3025-4 Water X  X  
VWAR-EB01-060909 797875 Water    X 
VWAR-SS96-01-0609 SC3025-6 Soil X  X  
VWAR-SS96-01-0609 797876 Soil    X 
VWAR-SB96-46-0609 SC3025-8 Soil X X  
VWAR-SB96P-46-0609 797877 Soil   X 
VWAR-SB96P-46-0609 SC3025-10 Soil X X  
VWAR-SB96P-46-0609 797878 Soil   X 
VWAR-SB96-2021-0609 SC3025-12 Soil X X  
VWAR-SB96-2021-0609 797879 Soil   X 
VWAR-SS98-01-0609 SC3025-14 Soil X X  
VWAR-SS98-01-0609 797880 Soil   X 
VWAR-SB98-46-0609 SC3025-16 Soil X X  
VWAR-SB98-46-0609 797881 Soil   X 
VWAR-SB98-1718-0609 SC3025-18 Soil X X  
VWAR-SB98-1718-0609 797882 Soil   X 
VWAR-SB94-46-0609MS SC2981-7MS Soil X X  
VWAR-SB94-46-0609MS 797870MS Soil   X 
VWAR-SB94-46-0609MSD SC2981-7MSD Soil X X  
VWAR-SB94-46-0609MSD 797870MSD Soil   X 
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DATA QUALIFICATION SUMMARY 
 
 
Katahdin Analytical Services - CTO007-3 - Organics & Inorganics 
 
SAMPLES: VWAR-SS93-01-0609, VWAR-SB93-46-0609, VWAR-SS94-01-0609,  
  VWAR-SB94-46-0609, VWAR-SS95-01-0609, VWAR-SB95-46-0609,  
  VWAR-SB95-1516-0609, VWAR-TB01-060809, VWAR-TB02-060809,  
  VWAR-EB01-060809, VWAR-EB01-060909, VWAR-SS96-01-0609,  
  VWAR-SB96-46-0609, VWAR-SB96P-46-0609, VWAR-SB96-2021-0609,  
  VWAR-SS98-01-0609, VWAR-SB98-46-0609, VWAR-SB98-1718-0609 
 
 
VOLATILE  ORGANICS 
 
SUMMARY 
 
I.) General: 
 
The analyses for Volatile Organics were performed by GC / MS according to EPA Method 8260B. 
 
II.) Overall Assessment of Data: 
 
All laboratory data were acceptable with qualification. 
 
MAJOR ISSUES 
 
There were no Major Issues for this fraction of the SDG. 
 
MINOR ISSUES 
 
I.)  Holding Times: 
 
All Holding Time criteria were met.  No action was required.  
 
II.) GC / MS Tuning: 
 
All GC / MS Tuning criteria were met.  No action was necessary. 
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III.) Calibration: 
 
Initial Calibration: 
 
All Initial Calibration criteria were met.  No action was required.   
 
Continuing Calibration: 
 
The Percent Differences (%Ds) in the standards run on 6/09/09 at 08:30 on instrument GC MSM 
exceeded the 20% QC limit for the following compounds: 
 
 MTBE 26.6% 
 4-methyl-2-pentanone 25.7% 
 1,2-dibromo-3-chloropropane 23.8% 
 methyl acetate 27.6% 
 
All positive and non-detect results for these compounds in the associated samples were flagged as 
estimated (J) and (UJ).  The associated samples were VWAR-SS93-01-0609,  
VWAR-SB93-46-0609, VWAR-SS94-01-0609, VWAR-SB94-46-0609, VWAR-SS95-01-0609, 
VWAR-SB95-46-0609 and VWAR-SB95-1516-0609. 
 
The Percent Differences (%Ds) in the standards run on 6/12/09 at 09:11 on instrument GC MST 
exceeded the 20% QC limit for the following compounds: 
 
 vinyl chloride 20.6% 
 acetone 20.5% 
 2-butanone 20.3% 
 4-methyl-2-pentanone 21.8% 
 methyl acetate 28.3% 
 
All positive and non-detect results for these compounds in the associated samples were flagged as 
estimated (J) and (UJ).  The associated samples were VWAR-SS96-01-0609,   
VWAR-SB96-46-0609, VWAR-SB96P-46-0609, VWAR-SB96-2021-0609,   
VWAR-SS98-01-0609, VWAR-SB98-46-0609 and VWAR-SB98-1718-0609.  
 
IV.) Blanks: 
 
Method Blanks: 
 
Methylene chloride was detected at 4 ug/kg in method blank WG64767.  Since there were no 
positive results for this compound in the associated SDG samples, no action was required.   
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Equipment Blank: 
 
Acetone was detected at 16 ug/L in equipment blank VWAR-EB01-060809.  Since there were no  

positive results for this compound in the associated samples, no action was required. 
 
Acetone and methylene chloride were detected at 7 ug/L and 0.4 ug/L, respectively, in equipment 
blank VWAR-EB01-060909.  Since the results for these compounds were less than 2X the CRQL, 
all positive detections for acetone and methylene chloride in the associated SDG samples less than 
the CRQL were flagged as undetected (U) with the results being raised to the CRQL.  The 
associated samples were VWAR-SS96-01-0609, VWAR-SB96-46-0609, VWAR-SB96P-46-0609, 
VWAR-SB96-2021-0609, VWAR-SS98-01-0609, VWAR-SB98-46-0609 and  
VWAR-SB98-1718-0609. 
 
Trip Blanks: 
 
Methylene chloride was detected at 0.3 ug/L in trip blank VWAR-TB01-060809 and at 0.4 ug/L in 
trip blank VWAR-TB01-060909.  Since the results for this compound were less than 2X the 
CRQL, all positive results for methylene chloride in the SDG samples less than the CRQL were 
flagged as undetected (U) with the results being raised to the CRQL. 
 
Tentatively Identified Compounds (TIC): 
 
TIC data were not included for this SDG.  No action was required. 
 
V.) Surrogate Recoveries: 
 
The Percent Recoveries (%Rs) were outside their respective QC limits for dibromofluorobenzene 
(67-118%), toluene-d8 (85-115%) and bromofluorobenzene (85-120%) in the following samples: 
 
 Sample dibromofluorobenzene toluene-d8 bromofluorobenzene 
 WG64900 LCS   81% 
 WG64900 BLANK   80% 
 VWAR-SS96-01-0609 126% 82% 67% 
 VWAR-SB96-46-0609 121%  78% 
 VWAR-SB96P-46-0609 132% 82% 80% 
 VWAR-SB96-2021-0609 130%  78% 
 VWAR-SS98-01-0609 133% 80% 66% 
 VWAR-SB98-46-0609 124% 
 VWAR-SB98-1718-0609 137% 
 
All positive results for samples VWAR-SB98-46-0609 and VWAR-SB98-1718-0609 and all 
positive and non-detect results for the remaining listed SDG samples were flagged as estimated (J) 
and (UJ). 
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VI.) Laboratory Control Samples (LCS): 
 
A total of two soil LCS samples and one water LCS samples were analyzed for this fraction of the 
SDG.  All LCS criteria were met.  No action was required.   
 
VII.) Matrix Spike / Matrix Spike Duplicate (MS / MSD): 
 
MS / MSD analyses were performed on SDG sample VWAR-SB94-46-0609.  A total of fifty six 
Percent Recoveries (%Rs) and eleven Relative Percent Differences (RPDs) were outside the QC 
limits.  Based on a review of the parent sample data, the MS / MSD data and the LCS data, and 
using professional judgment, the validator deemed data qualification as not necessary for this 
sample. 
 
VIII.) Field Duplicates: 
 
One set of field duplicate samples (VWAR-SB96-46-0609 / VWAR-SB96P-46-0609 and VWAR-
SB89-46-0609 / VWAR-SB89P-46-0609) was identified for this fraction of the SDG.  There were 
no calculable Relative Percent Differences (RPDs).    
 
IX.) Internal Standards Performance (ISTD): 
 
All ISTD criteria were met.  No action was required. 
 
X.) TCL Compound Identification: 
 
All TCL Compound Identification criteria were met.  No action was required. 
 
XI.) Compound Quantitation and Reported Contract Required Quantitation Limits (CRQL): 
 
All Compound Quantitation and CRQL criteria were met.  No action was required. 
 
XII.) System Performance: 
 
All System Performance criteria were met.  No action was required. 
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SEMIVOLATILE ORGANICS 
 
SUMMARY 
 
I.) General: 
 
The analyses for Semivolatile Organics were performed by GC / MS according to EPA Method 
8270C. 
 
II.) Overall Assessment of Data: 
 
All laboratory data were acceptable with qualification. 
 
MAJOR ISSUES 
 
There were no Major Issues for this fraction of the SDG. 
 
MINOR ISSUES 
 
I.)  Holding Times: 
 
According to the laboratory case narrative, the extracts for eight of the soil SDG samples were lost 
during the new GPC cleanup procedure.  After contacting the client, these soil samples were re-
extracted and successfully brought through the GPC cleanup procedure.  All soil re-extractions 
occurred within the 14 day QC limit, so no data qualification was required. 
 
II.) GC / MS Tuning: 
 
All GC / MS Tuning criteria were met.  No action was necessary. 
 
III.) Calibration: 
 
Initial Calibration: 
 
The Percent Relative Standard Deviation (%RSD) was 16.3% for diethylphthalate in the standards 
analyzed on 6/22/09 on instrument GC MSR, which exceeded the 15% QC limit.  All positive and 
non-detect results for this compound in the associate SDG samples were flagged as estimated (J) 
and (UJ).  The associated samples were VWAR-SS93-01-0609, VWAR-SS94-01-0609,  
VWAR-SS95-01-0609, VWAR-SB95-46-0609, VWAR-SB95-1516-0609, VWAR-SS96-01-0609, 
VWAR-SB96P-46-0609 and VWAR-SS98-01-0609.  
 
The Percent Relative Standard Deviation (%RSD) was 21.4% for 4-nitrophenol for the standards 
analyzed on 6/29/09 on instrument GC MSR, which exceeded the 15% QC limit.  All positive and 
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non-detect results for this compound in the associated SDG samples were flagged as estimated (J) 
and (UJ).  The associated samples were VWAR-SB93-46-0609, VWAR-SB96-46-0609,  
VWAR-SB96-2021-0609, VWAR-SB98-46-0609 and VWAR-SB98-1718-0609. 
 
Continuing Calibration: 
 
The Percent Differences (%Ds) were 200% for benzaldehyde, 21.3% for 4-nitrophenol and 20.1% 
for diethylphthalate in the standards run on 6/24/09 at 12:03 on instrument GC MSR, which 
exceeded the 20% QC limit.  The positive and non-detect results for these compounds in 
associated samples VWAR-SB95-46-0609 and VWAR-SB95-1516-0609 were flagged as 
estimated (J) and (UJ). 
 
The Percent Difference (%D) was 24.5% for 4-nitrophenol in the standards run on 6/29/09 at 
16:27 on instrument GC MSR, which exceeded the 20% QC limit.  The results for this compound 
in the associated samples were previously flagged based on Initial Calibration criteria, so no 
further action was necessary. 
 
IV.) Blanks: 
 
Method Blanks: 
 
There were no detections in the Method Blanks associated with this fraction of the SDG.  No 
action was required. 
 
Equipment Blank: 
 
There were no detections in the equipment blank associated with this SDG.  No action was 
required. 
 
Tentatively Identified Compounds (TIC): 
 
TIC data were not included for this SDG.  No action was required. 
 
V.) Surrogate Recoveries:  
 
The Percent Recoveries (%Rs) were 38% for phenol-d6 and 41% for 2-fluorobiphenyl in SDG 
sample VWAR-SB96P-46-0609, which were below their 40-100% and 45-105% QC limits, 
respectively.  Since only one %R was below the QC limits for either the base neutral or acid 
fractions, no action was required. 
 
The Percent Recoveries (%Rs) were 42% for 2-fluorobiphenyl in method blank WG64851 and 
39% for 2-fluorobiphenyl in LCS sample WG64851, which were below the 45-105% QC limits.  
Since the samples were laboratory QC samples, no action was taken. 
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VI.) Laboratory Control Samples (LCS): 
 
One water, two soil and one soil LCS / LCSD set were analyzed for this fraction of the SDG.  The 
Percent Recovery (%R) was 85% for benzaldehyde in LCS WG64849, which exceeded the 10-
77% QC limits.  Since the associated samples were field QC samples, no action was required. 
 
The Percent Recoveries (%Rs) were outside their respective QC limits in soil LCS sample 
WG64851 for the following compounds: 
 
 Compound LCS, %R QC Limits  
 phenol 37% 56-108% 
 acetophenone 41% 59-102% 
 3&4-methylphenol 38% 40-105% 
 isophorone 35% 45-110% 
 2-nitrophenol 38% 40-115% 
 bis(2-chloroethoxy)methane 28% 45-110% 
 caprolactam 21% 30-140% 
 2-methylnaphthalene 38% 45-105% 
 2,4,5-trichlorophenol 45% 50-110% 
 2-chloronaphthalene 36% 45-105% 
 1,1’-biphenyl 47% 50-113% 
 acenaphthylene 39% 45-105% 
 acenaphthene 43% 45-110% 
 dibenzofuran 43% 50-105% 
 2,3,4,6-tetrachlorophenol 48% 58-93% 
 n-nitrosodiphenylamine 38% 50-115% 
 chrysene 51% 55-110% 
 
All positive and non-detect results for these compounds in the associated SDG samples were 
flagged as estimated (J) and (UJ).  The associated samples were VWAR-SS93-01-0609,  
VWAR-SS94-01-0609, VWAR-SS95-01-0609, VWAR-SS96-01-0609, VWAR-SB96P-46-0609 
and VWAR-SS98-01-0609. 
   
The Percent Recoveries (%Rs) were outside their respective QC limits for the soil LCS samples 
WG65243 for the following compounds: 
  
 Compound LCS, %R LCSD,%R QC Limits 
 benzaldehyde 184% 177% 10-123% 
 phenol  47% 56-108% 
 2-methylphenol 122%  40-105% 
 acetophenone  49% 59-102% 
 bis(2-chloroethoxy)methane 44% 36% 45-110% 
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 Compound LCS, %R LCSD,%R QC Limits 
 2-chloronaphthalene 52%  45-105% 
 dibenzofuran 61%  50-105% 
 2,3,4,6-tetrachlorophenol 64%  58-93% 
 n-nitrosodiphenylamine  38% 50-115% 
 benzo(a)anthracene  48% 50-110% 
 chrysene  51% 55-110% 
 benzo(k)fluoranthene  43% 45-125% 
 
Since there were no positive results for benzaldehyde or 2-methylphenol in the associated samples, 
no action was required for these compounds.  All positive results and non-detect results for the 
remaining listed compounds in the associated SDG samples were flagged as estimated (J) and (UJ). 
The associated samples were VWAR-SB93-46-0609, VWAR-SB96-46-0609,  
VWAR-SB96-2021-0609 and VWAR-SB98-1718-0609. 
 
The Percent Recoveries (%Rs) were outside their respective QC limits in soil LCS sample 
WG65270 for the following compounds: 
 
 Compound LCS, %R QC Limits  
 phenol 50% 56-108% 
 bis(2-chloroethoxy)methane 38% 45-110% 
 caprolactam 27% 30-140% 
 2,3,4,6-tetrachlorophenol 52% 58-93% 
 n-nitrosodiphenylamine 41% 50-115% 
 chrysene 52% 55-110% 
 
All positive and non-detect results for these compounds in the associated SDG samples were 
flagged as estimated (J) and (UJ).  The associated samples were VWAR-SB95-46-0609,  
VWAR-SB95-1516-0609 and VWAR-SB98-46-0609. 
 
VII.) Matrix Spike / Matrix Spike Duplicate (MS / MSD): 
 
MS / MSD analyses were performed on SDG sample VWAR-SB94-46-0609.  A total of fourteen 
Percent Recoveries (%Rs) were below their respective QC limits.  Since the results for these 
compounds in the parent sample were previously flagged based on LCS criteria, the validator 
deemed that no further action was necessary. 
 
VIII.) Field Duplicates: 
 
Two sets of field duplicate samples (VWAR-SB96-46-0609 / VWAR-SB96P-46-0609 and 
VWAR-SB89-46-0609 / VWAR-SB89P-46-0609) were identified for this fraction of the SDG.  
There were no calculable Relative Percent Differences (RPDs). 
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IX.) Internal Standards Performance (ISTD): 
 
All ISTD criteria were met.  No action was required. 
 
X.) TCL Compound Identification: 
 
All TCL Compound Identification criteria were met.  No action was required. 
 
XI.) Compound Quantitation and Reported Contract Required Quantitation Limits (CRQL): 
 
All Compound Quantitation and CRQL criteria were met.  No action was required. 
 
XII.) System Performance: 
 
All System Performance criteria were met.  No action was required. 
 
 
SEMIVOLATILE ORGANICS-SIM (SVOA-SIM) 
 
SUMMARY 
 
I.) General: 
 
The analyses for Semivolatile Organics-SIM were performed by GC / MS according to EPA 
Method 8270C-SIM. 
 
II.) Overall Assessment of Data: 
 
All non-detect results for 2,4-dinitrophenol in the SDG samples were rejected (R) based on 
extremely low Relative Response Factors (RRFs) in the Initial and Continuing Calibrations. 
 
All non-detect results for 4,6-dinitro-2-methylphenol in the soil SDG samples were rejected (R) 
based on an extremely low Relative Response Factor (RRF) in the associated Initial and 
Continuing Calibration. 
 
The non-detect result for 4-nitroaniline in soil SDG sample VWAR-SB93-46-0609 was rejected (R) 
based on an extremely low Relative Response Factor in the associated Continuing Calibration. 
 
The non-detect results for pentachlorophenol in SDG samples VWAR-EB01-060809 and  
VWAR-EB01-060909 were rejected (R) based on an extremely low Relative Response Factor in 
the associated Continuing Calibration. 
 
All other laboratory data were acceptable with qualification. 
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MAJOR ISSUES 
 
I.) Calibration: 
 
Initial Calibration: 
 
The Average Relative Response Factor (RRF) was 0.028 for 2,4-dinitrophenol in the standards 
analyzed on 6/11/09 on instrument GCMS-R, which was below the 0.050 QC limit.  All results for 
this compound in the water SDG samples, which consisted entirely of non-detects, were rejected 
(R). 
 
The Average Relative Response Factors (RRFs) were 0.0115 for 2,4-dinitrophenol and 0.0198 for 
4,6-dinitro-2-methylphenol in the standards analyzed on 6/23/09 on instrument GCMS-R.  All 
results for these compounds in the soil SDG samples, which consisted entirely of non-detects, 
were rejected (R). 
 
Continuing Calibration: 
 
The Relative Response Factors (RRFs) were 0.023 for 2,4-dinitrophenol and 0.045 for 
pentachlorophenol in the standards run on 6/18/09 at 09:26 on instrument GCMS-R, which were 
below the 0.050 QC limit.  The non-detect results for pentachlorophenol in associated samples 
VWAR-EB01-060809 and VWAR-EB01-060909 were rejected (R).  The results for  
2,4-dinitrophenol in the associated samples were previously rejected based on Initial Calibration 
criteria, so no further action was necessary. 
 
The Relative Response Factors (RRFs) were 0.0112 for 2,4-dinitrophenol, 0.047 for 4-nitroaniline 
and 0.0181 for 4,6-dinitro-2-methylphenol in the standards run on 6/25/09 at 16:48 on instrument 
GCMS-R, which were below the 0.050 QC limit.  The non-detect result for 4-nitrophenol in 
associated sample VWAR-SB93-46-0609 was rejected (R).  The results for 2,4-dinitrophenol and 
4,6-dinitro-2-methyphenol in the associated sample were previously rejected based on Initial 
Calibration criteria, so no further action was required. 
 
The Relative Response Factors (RRFs) were 0.012 for 2,4-dinitrophenol and 0.0242 for  
4,6-dinitro-2-methylphenol in the standards run on 6/26/09 at 14:24 on instrument GCMS-R, 
which were below the 0.050 QC limit.  All results for these compounds in the associated samples 
were previously qualified based on the associated Initial Calibration, so no further action was 
required. 
 
The Relative Response Factors (RRFs) were 0.012 for 2,4-dinitrophenol and 0.0268 for  
4,6-dinitro-2-methylphenol in the standards run on 6/27/09 at 10:13 on instrument GCMS-R, 
which were below the 0.050 QC limit.  Since the non-detect results for these compounds in the 
associated sample was previously rejected based on the associated Initial Calibration, no further 
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action was required. 
 
MINOR ISSUES 
 
I.)  Holding Times: 
 
According to the laboratory case narrative, the extracts for eight of the soil SDG samples were lost 
during the new GPC cleanup procedure.  After contacting the client, these soil samples were re-
extracted and successfully brought through the GPC cleanup procedure.  All soil re-extractions 
occurred within the 14 day QC limit, so no data qualification was required.   
 
II.) GC / MS Tuning: 
 
All GC / MS Tuning criteria were met.  No action was necessary. 
 
III.) Calibration: 
 
Initial Calibration: 
 
The Percent Relative Standard Deviations (%RSDs) were 43.6% for 2,4-dinitrophenol, 43.5% for 
4,6-dinitro-2-methylphenol and 26.0% for atrazine in the standards analyzed on 6/11/09 on 
instrument GC MSR, which exceeded the 15% QC limit.  Since the associated samples were field 
QC samples, no action was taken. 
 
The Percent Relative Standard Deviations (%RSDs) were 49.2% for 2,4-dinitrophenol, 51.3% for 
4,6-dinitro-2-methylphenol, 26.2% for pentachlorophenol and 40.4% for 3,3’-dichlorobenzidine in 
the standards analyzed on 6/23/09 on instrument GCMS-R.  All positive and non-detect results for 
these compounds in the soil SDG samples, not previously qualified based on  Initial or Continuing 
Calibration RRF criteria, were flagged as estimated (J) and (UJ). 
 
Please also see the Major Issues section for this fraction of the SDG. 
 
Continuing Calibration: 
 
The Percent Differences (%Ds) in the standards run on 6/18/09 at 09:26 on instrument GC MSR 
exceeded the 20% QC limit for the following compounds: 
 
 pentachlorophenol 51.7% 
 pyrene 22.8% 
 indeno(1,2,3-cd)pyrene 31.2% 
 dibenzo(a,h)anthracene 27.9% 
  
Since the associated samples were field QC samples, no action was required. 
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The Percent Differences (%Ds) in the standards run on 6/25/09 at 16:48 on instrument GC MSR 
exceeded the 20% QC limit for the following compounds: 
 
 4-nitroaniline 47.7% 
 naphthalene 22.6% 
 dibenzo(a,h)anthracene 23.5% 
 2-nitroaniline 32.9% 
 2,6-dinitrotoluene 35.1% 
 3-nitroaniline 40.9% 
 2,4-dinitrotoluene 38.3% 
 atrazine 26.0% 
 di-n-octylphthalate 40.7% 
 
All positive and non-detect results for these compounds in associated SDG sample  
VWAR-SB93-46-0609, not previously qualified based on either Initial or Continuing Calibration 
RRF criteria, were flagged as estimated (J) and (UJ).     
 
The Percent Differences (%Ds) in the standards run on 6/26/09 at 14:24 on instrument GC MSR 
exceeded the 20% QC limit for the following compounds: 
 
 4,6-dinitro-2-methylphenol 21.0% 
 naphthalene 25.7% 
 pyrene 22.0% 
 pentachlorophenol 22.4% 
 nitrobenzene 25.8% 
 4-nitroaniline 24.2% 
 atrazine 20.7% 
 3,3’-dichlorobenzidine 61.3% 
 di-n-octylphthalate 21.1% 
 
All positive and non-detect results for these compounds in the associated soil SDG samples, not 
previously qualified based on either Initial or Continuing Calibration RRF criteria, were flagged as 
estimated (J) and (UJ).  The associated samples were VWAR-SS93-01-0609,  
VWAR-SS94-01-0609, VWAR-SB94-46-0609, VWAR-SS95-01-0609, VWAR-SB95-46-0609, 
VWAR-SS96-01-0609 and VWAR-SB96P-46-0609. 
 
The Percent Differences (%Ds) in the standards run on 6/27/09 at 10:13 on instrument GC MSR 
exceeded the 20% QC limit for the following compounds: 
 
 pyrene 28.3% 
 indeno(1,2,3-cd)pyrene 23.1% 
 pentachlorophenol 25.9% 
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 nitrobenzene 25.7% 
 4-nitroaniline 47.5% 
 4,6-dinitro-2-methylphenol 34.0% 
 atrazine 20.5% 
 3,3’-dichlorobenzidine 105% 
 
All positive and non-detect results for these compounds in the associated soil SDG samples, not  
previously qualified based on either Initial and Continuing Calibration RRF criteria, were flagged 
as estimated (J) and (UJ).  The associated samples were VWAR-SS94-01-0609DL,  
VWAR-SB95-1516-0609, VWAR-SB96-46-0609, VWAR-SB96-2021-0609,   
VWAR-SS98-01-0609, VWAR-SB98-46-0609 and VWAR-SB98-1718-0609.     
 
Please also see the Major Issues section for this fraction of the SDG. 
 
IV.) Blanks: 
 
Method Blanks: 
 
Indeno(1,2,3-cd)pyrene was detected at 3.9 ug/kg in method blank WB65244.  Since the method 
blank result was less than the CRQL, all positive results for this compound in the soil SDG 
samples less than the CRQL were flagged as undetected (U) with the results being raised to the 
CRQL. 
 
Equipment Blank: 
 
Atrazine was detected at 0.16 ug/L in equipment blank VWAR-EB01-060809.  All positive results 
for atrazine in the associated SDG samples less than the CRQL were flagged as undetected (U) 
with the results being raised to the CRQL, since the equipment blank results were less than the 
CRQL.  The associated samples were VWAR-SS93-01-0609, VWAR-SB93-46-0609,  
VWAR-SS94-01-0609, VWAR-SB94-46-0609, VWAR-SS95-01-0609, VWAR-SB95-46-0609 
and VWAR-SB95-1516-0609. 
 
Tentatively Identified Compounds (TIC): 
 
TIC data were not included for this SDG.  No action was required. 
 
V.) Surrogate Recoveries:  
 
The Percent Recoveries (%Rs) were below the 53-136% QC limits for fluoranthene-d10 in the 
following SDG samples: 
 
 VWAR-SB93-46-0609 51% 
 WG64852-LCS 42% 



 

 
 
 14

 VWAR-SS93-01-0609 50% 
 VWAR-SB94-46-0609MS 52% 
 VWAR-SB94-46-0609MSD 51% 
 VWAR-SS95-01-0609 51% 
 VWAR-SB96P-46-0609 45% 
 
In addition, the Percent Recovery (%R) was 135% for pyrene-d10 in method blank WG64850, 
which exceeded the 36-134% QC limits.  Since only one Surrogate Recovery was below the QC 
limits for each field sample, no action was required.  No action was required for the method blank 
because it was a QC sample. 
 
VI.) Laboratory Control Samples (LCS): 
 
One water, two soil LCS samples and one soil LCS / LSD set were analyzed for this fraction of the 
SDG.  The Percent Recovery (%R) was 26% for 2,4-dinitrophenol in water LCS sample WG64850, 
which was below the 30-150% QC limits.  Since the associated samples were field QC samples, no 
action was taken.  The Percent Recovery (%R) was 65% for fluoranthene in the LCS sample 
WG65271, which was below the 68-126% QC limits.  All positive and non-detect results for this 
compound in associated soil SDG samples VWAR-SB95-46-0609, VWAR-SB95-1516-0609 and 
VWAR-SB98-46-0609 were flagged as estimated (J) and (UJ).  The Percent Recovery (%R) was 
66% for fluoranthene in LCSD sample WG65244, which was below the 68-126% QC limits.  All 
positive and non-detect results for this compound in the associate SDG samples were flagged as 
estimated (J) and (UJ).  The associated samples were VWAR-SB93-46-0609,  
VWAR-SB94-46-0609, VWAR-SB96-46-0609, VWAR-SB96-2021-0609,  
VWAR-SB98-1718-0609 and VWAR-SS98-01-0609. 
 
The Percent Recoveries (%Rs) were below their respective QC limits in LCS sample WG64852 
for the following compounds: 
 
 Compound LCS, %R QC Limits  
 phenanthrene 50% 58-122% 
 fluoranthene 56% 68-126% 
 pentachlorophenol 27% 30-150% 
 2,4-dinitrophenol 29% 30-150% 
 3,3’-dichlorobenzidine 24% 30-150% 
 
All positive and non-detect results for these compounds in the associated SDG samples were 
flagged as estimated (J) and (UJ), unless previously rejected based on other criteria.  The associated 
samples were VWAR-SS93-01-0609, VWAR-SS94-01-0609, VWAR-SS94-01-0609DL,  
VWAR-SS95-01-0609 VWAR-SS96-01-0609, VWAR-SB96P-46-0609 and   
VWAR-SS98-01-0609.   
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VII.) Matrix Spike / Matrix Spike Duplicate (MS / MSD): 
 
MS / MSD analyses were performed on SDG sample VWAR-SB94-46-0609 for this fraction of the 
SDG.  A total of eight Percent Recoveries (%Rs) were below the QC limits.  Data qualification 
based on MS / MSD criteria alone was not required, so no action was taken. 
 
VIII.) Field Duplicates: 
 
One set of field duplicate samples (VWAR-SB96-46-0609 / VWAR-SB96P-46-0609) was 
identified for this fraction of the SDG.  There were no calculable Relative Percent Differences 
(RPDs).    
 
IX.) Internal Standards Performance (ISTD): 
 
All ISTD criteria were met.  No action was required. 
 
X.) TCL Compound Identification: 
 
All TCL Compound Identification criteria were met.  No action was required. 
 
XI.) Compound Quantitation and Reported Contract Required Quantitation Limits (CRQL): 
 
The results for five compounds in the initial analysis of SDG sample VWAR-SS94-01-0609 
exceeded the linear calibration range.  A 3X dilution analysis was performed for this sample with 
all calibration criteria met.  The results for these five compounds in the initial analysis of the 
sample and the results for all compounds except these five in the reanalysis of the sample were 
rejected (R) based on data redundancy.   
 
XII.) System Performance: 
 
All System Performance criteria were met.  No action was required. 
 
 
 
 
 
 
 
 
 
 
 



 

 
 
 16

PESTICIDES  
 
SUMMARY 
 
I.) General: 
 
The analyses for Pesticides were performed by GC according to SW-846 Method 8081. 
 
II.) Overall Assessment of Data: 
 
All laboratory data were acceptable with qualifications. 
 
MAJOR ISSUES 
 
There were no major problems for this fraction of the SDG. 
 
MINOR ISSUES 
 
I.)  Holding Times: 
 
All Holding Time criteria were met.  No action was required. 
 
II.) Instrument Performance: 
 
All Instrument Performance criteria were met.  No action was required. 
 
III.)  Calibration: 
 
Initial Calibration: 
 
All Initial Calibration criteria were met.  No action was required. 
 
Continuing Calibration: 
 
The Percent Difference (%D) was 21.2% for delta BHC in the standards run on 6/19/09 at 17:13 
on the secondary column of instrument GC08, which exceeded the 20% QC limit.  The non-
detect result for this compound in associated SDG sample VWAR-SS93-01-0609 was flagged as 
estimated (UJ). 
 
The Percent Differences (%Ds) for the standards run on 6/19/09 at 21:18 on instrument GC08 
exceeded the 20% QC limit for the following compounds: 
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 Compound Col. 1, %D Col.2, %D 
 alpha BHC  48.2% 
 gamma BHC  48.8% 
 heptachlor  52.4% 
 beta BHC   42.0% 
 aldrin   43.0% 
 delta BHC  51.4% 
 methoxychlor 21.2% 57.6% 
 heptachlor epoxide  44.0% 
 endosulfan I  40.6% 
 4,4’-DDE   29.2% 
 dieldrin   40.4% 
 endrin   44.8% 
 4,4’-DDD   41.8% 
 endosulfan II  40.2% 
 4,4’-DDT   48.4% 
 endrin aldehyde  50.4% 
 alpha chlordane  44.0% 
 gamma chlordane  43.2% 
 endrin ketone  52.2% 
 
All positive and non-detect results for these compounds in the associated samples were flagged as 
estimated (J) and (UJ).  The associated samples were VWAR-SB93-46-0609,  
VWAR-SS94-01-0609, VWAR-SB94-46-0609, VWAR-SS95-01-0609, VWAR-SB95-46-0609,   
VWAR-SB95-1516-0609, VWAR-SS96-01-0609, VWAR-SB96-46-0609, VWAR-SB96P-46-0609 
and VWAR-SB96-2021-0609. 
 
The Percent Differences (%Ds) for the standards run on 6/23/09 at 23:36 on instrument GC08 
exceeded the 20% QC limit for the following compounds: 
 
 Compound Col. 1, %D Col.2, %D 
 delta BHC 23.0% 
 4,4’-DDT 69.0% 61.2% 
 endosulfan sulfate 21.2% 
 methoxychlor 53.8% 47.6% 
 endrin ketone 24.4% 
 4,4’-DDD  43.0% 
 
All positive and non-detect results for these compounds in the associated samples were flagged as 
estimated (J) and (UJ).  The associated samples were VWAR-SS94-01-0609DL, VWAR-SS98-01-
0609, VWAR-SB98-46-0609 and VWAR-SB98-1718-0609. 
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IV.) Blanks: 
 
Method Blanks: 
 
Methoxychlor was detected at 3.0 ug/kg in method blank WG64853.  Since there were no 
positive results for this compound in the SDG samples, no action was required.   
 
Equipment Blanks: 
 
Heptachlor was detected at 0.026 ug/L in equipment blank VWAR-EB01-060809 and 0.024 
ug/L in equipment blank VWAR-EB01-060909.  Since there were no positive results for this 
compound in the SDG samples, no action was required. 
  
V.) Surrogate Recoveries: 
 
In accordance with the Region II guidelines, the validator reviewed the laboratory’s soil 
surrogate QC limits of 70-125% for TCMX and 55-135% for DCB and determined that the 30-
150% QC limits listed in the guidelines were more suitable for this data set.  All soil Surrogate 
Recoveries were within the 30-150% QC limits, so no action was required.    
 
VI.) Laboratory Control Samples (LCS): 
 
One LCS sample and one LCS / LCSD set were analyzed by the laboratory for this SDG.  All LCS 
criteria were met.  No action was required. 
 
VII.) Matrix Spike / Matrix Spike Duplicate (MS / MSD): 
 
MS / MSD analyses were performed on SDG sample VWAR-SB94-46-0609.  All MS / MSD 
criteria were met.  No action was required.       
 
VIII.) Field Duplicates: 
 
One set of field duplicate samples (VWAR-SB96-46-0609 / VWAR-SB96P-01-0609 and 
VWAR-SB89-46-0609 / VWAR-SB89P-46-0609) were identified for this fraction of the SDG.  
There were no calculable Relative Percent Differences. 
 
IX.) Florisil Cleanup: 
 
Florisil Cleanup data were not submitted for this fraction of the SDG.  No action was taken. 
 
X.) GPC Cleanup: 
 
GPC Cleanup data were not submitted for this fraction of the SDG.  No action was taken.   
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XI.) Pesticide / PCB Identification Summary (PIS): 
 
The Column Percent Difference (%D) exceeded the 25% QC limit for the following samples: 
 
 Sample  Compound  %D 
 VWAR-SS94-01-0609 4,4’-DDE 26.8% 
 VWAR-SS96-01-0609 4,4’-DDE 38.7% 
   4,4’-DDT 28.5% 
 
The results for the compounds listed were flagged as estimated (J). 
 
XII.) Compound Quantitation and Reported Contract Required Quantitation Limits (CRQL): 
 
The results for 4,4’-DDE and 4,4’-DDT in the initial analysis of SDG sample  
VWAR-SS96-01-0609 exceeded the linear calibration range.  A 5X dilution analysis was 
performed for this sample with all calibration criteria met.  The result for 4,4’-DDE and  
4,4’-DDT in the initial analysis of the sample and the results for all compounds except 4,4’-DDE 
and 4,4’-DDT in the reanalysis of the sample were rejected (R) based on data redundancy.   
 
XIII.) System Performance: 
 
All System Performance criteria were met.  No action was required.   
 
 
POLYCHLORINATED BIPHENYLS (PCBs) 
 
SUMMARY 
 
I.) General: 
 
The analyses for PCBs were performed by GC according to SW-846 Method 8082. 
 
II.) Overall Assessment of Data: 
 
All laboratory data were acceptable with qualifications. 
 
MAJOR ISSUES 
 
There were no major problems for this fraction of the SDG. 
 
 
 



 

 
 
 20

MINOR ISSUES 
 
I.)  Holding Times: 
 
All Holding Time criteria were met.  No action was required. 
 
II.) Instrument Performance: 
 
All Instrument Performance criteria were met.  No action was required. 
 
III.)  Calibration: 
 
Initial Calibration: 
 
All Initial Calibration criteria were met.  No action was required. 
 
Continuing Calibration: 
 
The Percent Differences (%Ds) were 16.4% for aroclor 1016, 18.5% for aroclor 1260, 16.5% for 
TCMX and 15.7% for DCB in the standards run on 6/15/09 at 21:04 on the primary column of 
instrument GC07, which exceeded the 15% QC limit.  Since the associated samples were field QC 
samples, no action was required.   
 
The Percent Differences (%Ds) were 15.6% for aroclor 1016 and 20.6% for aroclor 1260 in the 
standards run on 6/16/09 at 18:20 on the primary column of instrument GC07, which exceeded the 
15% QC limit.  Since the associated samples were QC samples, no action was required. 
 
The Percent Differences (%Ds) were 26.1% for aroclor 1016 and 30.8% for aroclor 1260 in the 
standards run on 6/24/09 at 15:10 on the primary column of instrument GC07, which exceeded the 
15% QC limit.  All positive and non-detect results for these compounds were flagged as estimated 
(J) and (UJ).  The associated samples were VWAR-SS93-01-0609, VWAR-SB93-46-0609, 
VWAR-SS94-01-0609 and VWAR-SB94-46-0609. 
  
The Percent Differences (%Ds) were 22.1% for aroclor 1016 and 21.3% for aroclor 1260 in the 
standards run on 6/24/09 at 21:58 on the primary column of instrument GC07, which exceeded the 
15% QC limit.  All positive and non-detect results for these compounds were flagged as estimated 
(J) and (UJ).  The associated samples were VWAR-SS93-01-0609, VWAR-SB93-46-0609, 
VWAR-SS94-01-0609, VWAR-SB94-46-0609, VWAR-SS95-01-0609, VWAR-SB95-46-0609, 
VWAR-SB95-1516-0609, VWAR-SS96-01-0609, VWAR-SB96-46-0609, VWAR-SB96P-46-
0609, VWAR-SB96-2021-0609, VWAR-SS98-01-0609, VWAR-SB98-46-0609 and VWAR-SB98-
1718-0609. 
 
The Percent Differences (%Ds) were 35.6% for aroclor 1016 and 33.6% for aroclor 1260 on the 
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primary column and 18.1% and 18.3% on the secondary column in the standards run on 6/25/09 at 
04:42 of instrument GC07, which exceeded the 15% QC limit.  All positive and non-detect results 
for these compounds were flagged as estimated (J) and (UJ).  The associated samples were  
VWAR-SS95-01-0609, VWAR-SB95-46-0609, VWAR-SB95-1516-0609, VWAR-SS96-01-0609, 
VWAR-SB96-46-0609, VWAR-SB96P-46-0609, VWAR-SB96-2021-0609,  
VWAR-SS98-01-0609, VWAR-SB98-46-0609 and VWAR-SB98-1718-0609. 
 
The Percent Differences (%Ds) were 33.0% for aroclor 1016 and 29.6% for aroclor 1260 on the 
primary column and 15.4% for aroclor 1016 on the secondary column in the standards run on 
6/25/09 at 17:15 of instrument GC07, which exceeded the 15% QC limit.  Since the associated 
samples were QC samples, no action was required. 
 
IV.) Blanks: 
 
Method Blanks: 
 
There were no detections in the method blanks associated with this fraction of the SDG.  No 
action was required. 
 
Equipment Blanks: 
 
There were no detections in the equipment blank associated with this fraction of the SDG.  No 
action was required.   
 
V.) Surrogate Recoveries:   
 
All Surrogate Recovery criteria were met.  No action was required.  
 
VI.) Laboratory Control Samples (LCS): 
 
Two LCS / LCSD sets were analyzed by the laboratory for this SDG.  All LCS criteria were met. 
No action was required. 
 
VII.) Matrix Spike / Matrix Spike Duplicate (MS / MSD): 
 
MS / MSD analyses were performed on SDG sample VWAR-SB94-46-0609.  All MS / MSD 
criteria were met.  No action was required.    
 
VIII.) Field Duplicates: 
 
One set of field duplicate samples (VWAR-SB96-46-0609 / VWAR-SB96P-46-0609) was 
identified for this fraction of the SDG.  There were no calculable Relative Percent Differences, 
so no action was required.   
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IX.) Florisil Cleanup: 
 
Florisil Cleanup data were not submitted for this fraction of the SDG.  No action was taken. 
 
X.) GPC Cleanup: 
 
GPC Cleanup data were not submitted for this fraction of the SDG.  No action was taken.   
 
XI.) Pesticide / PCB Identification Summary (PIS): 
 
All PIS criteria were met.  No action was required. 
 
XII.) Compound Quantitation and Reported Contract Required Quantitation Limits (CRQL): 
 
All CRQL criteria were met.  No action was required. 
 
XIII.) System Performance: 
 
All System Performance criteria were met.  No action was required.   
 
 
EXPLOSIVES    
 
SUMMARY 
 
I.) General: 
 
The analyses for Explosives were performed by HPLC according to SW-846 Method 8330. 
 
II.) Overall Assessment of Data: 
 
All laboratory data were acceptable with qualifications. 
 
MAJOR ISSUES 
 
There were no major problems observed for this fraction of the SDG. 
 
MINOR ISSUES 
 
I.)  Holding Times: 
 
All Holding Time criteria were met.  No action was required. 
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II.) Instrument Performance: 
 
All Instrument Performance criteria were met.  No action was required.     
 
III.)  Calibration: 
 
Initial Calibration: 
 
All Initial Calibration criteria were met.  No action was required. 
 
Continuing Calibration: 
 
The Percent Difference (%D) was 19.4% for Tetryl in the standards run on 6/11/09 at 23:21 on 
instrument HPLC02, which exceeded the 15% QC limit.  Since the associated samples were field 
and laboratory QC samples, no action was required. 
 
The Percent Differences (%Ds) were 24.2% for Tetryl, 17.2% for 2-nitrotoluene, 18.8% for  
4-nitrotoluene and 16.7% for 3-nitrotoluene in the standards run on 6/17/09 at 09:53 on 
instrument HPLC02, which exceeded the 15% QC limit.  Since the associated samples were field 
and laboratory QC samples, no action was required. 
 
The Percent Difference (%D) was 30.4% for Tetryl in the standards run on 6/17/09 at 18:46 on 
instrument HPLC02, which exceeded the 15% QC limit.  Since the associated samples were field 
and laboratory QC samples, no action was required. 
 
The Percent Differences (%Ds) in the standards run on 6/19/09 at 15:31 on instrument HPLC02 
exceeded the 15% QC limit for the following compounds: 
    
   Tetryl 19.8% 
   2-AM-DNT 17.5% 
   2,6-dinitrotoluene 18.7% 
   2,4-dinitrotoluene 16.7% 
   2-nitrotoluene 16.1% 
   3-nitrotoluene 16.7% 
 
The results for these compounds in the associated samples, which consisted entirely of non-detects, 
were flagged as estimated (UJ).  The associated samples were VWAR-SS93-01-0609,  
VWAR-SB93-46-0609, VWAR-SS94-01-0609, VWAR-SS94-46-0609, VWAR-SB94-46-0609 and 
VWAR-SS95-01-0609.   
 
The Percent Differences (%Ds) were 28.2% for Tetryl and 18.4% for 2,6-dinitrotoluene in the 
standards run on 6/20/09 at 02:40 on instrument HPLC02, which exceeded the 15% QC limit.  The 



 

 
 
 24

results for these compounds in the associated SDG samples were flagged based on the previous 
calibration, so no further action was required. 
 
The Percent Differences (%Ds) in the standards run on 6/25/09 at 21:40 on instrument HPLC02 
exceeded the 15% QC limit for the following compounds: 
 
   HMX 28.4% 
   RDX 33.9% 
   1,3-dinitrobenzene 26.8% 
   nitrobenzene 26.7% 
   Tetryl 25.2% 
   2,4,6-trinitrotoluene 26.8% 
   4-AM-DNT 26.9% 
   2-AM-DNT 27.0% 
   2,6-dinitrotoluene 26.9% 
   2,4-dinitrotoluene 27.2% 
   2-nitrotoluene 27.1% 
   4-nitrotoluene 23.2% 
   3-nitrotoluene 23.6% 
 
 
All results for these compounds in the associated samples, which consisted entirely of non-detects, 
were flagged as estimated (UJ).  The associated samples were VWAR-SB95-46-0609,  
VWAR-SB95-1516-0609, VWAR-SS96-01-0609, VWAR-SB96-46-0609,  
VWAR-SB96P-46-0609, VWAR-SB96-2021-0609, VWAR-SS98-01-0609, VWAR-SB98-46-0609 
and VWAR-SB98-1718-0609. 
 
IV.) Blanks: 
 
Method Blanks: 
 
There were no detections in the method blanks associated with this fraction of the SDG.  No 
action was required.   
 
Equipment Blank: 
 
There were no detections in the equipment blank associated with this fraction of the SDG.  No 
action was required. 
 
V.) Surrogate Recoveries: 
 
All Surrogate Recovery criteria were met.  No action was required. 
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VI.) Laboratory Control Samples (LCS): 
 
Two LCS / LCSD sets were analyzed by the laboratory for this SDG.  The Percent Recovery 
(%R) was 116% for HMX in LCS sample WG64960, which exceeded the 80-115% QC limits.  
Since the associated samples were field QC samples, no action was required. 
 
VII.) Matrix Spike / Matrix Spike Duplicate (MS / MSD): 
 
MS / MSD analyses were performed on SDG sample VWAR-SB94-46-0609.  All MS / MSD 
criteria were met.  No action was required.   
 
VIII.) Field Duplicates: 
 
One set of field duplicate samples (VWAR-SB96-46-0609 / VWAR-SB96P-46-0609) was 
identified for this fraction of the SDG.  There were no calculable Relative Percent Differences, 
so no action was required.   
 
IX.) TCL Compound Identification: 
 
All TCL Compound Identification criteria were met.  No action was required.   
 
X.) Compound Quantitation and Reported Contract Required Quantitation Limits (CRQL): 
 
All CRQL criteria were met.  No action was required. 
 
XII.) System Performance: 
 
All System Performance criteria were met.  No action was required.   
 
 
TOTAL METALS  
 
SUMMARY 
 
I.) Overall Assessment of Data: 
 
The analyses for Total Metals were performed using SW-846 Methods 6010, 6020 and 7470A.  
 
All laboratory data were acceptable with qualification. 
 
MAJOR ISSUES 
 
There were no major problems observed for this fraction of the SDG. 
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MINOR ISSUES 
 
I.) Holding Times: 
 
All Holding Time criteria were met.  No action was required.   
 
II.) Calibration: 
 
All Tuning, Initial and Continuing Calibration criteria were met.  No action was required.   
 
III.) CRDL Standards: 
 
The Percent Recovery (%R) was 142% for potassium in the standard analyzed on 6/17/09 at 
21:20, which exceeded the 70-130% QC limits.  Since the results for potassium in the associated 
SDG samples were greater than 2X the CRDL, no action was required.   
 
IV.) Blanks: 
 
Preparation Blank Results: 
 
The following analytes were detected in preparation blank PBSZF151CS0:  
 
  Analyte  Concentration 
  aluminum  4.925 mg/kg 
  barium  0.076 mg/kg 
  calcium  3.561 mg/kg 
  chromium  0.171 mg/kg 
  cobalt  -0.048 mg/kg 
  copper  0.232 mg/kg 
  iron  8.012 mg/kg 
  magnesium  2.453 mg/kg 
  nickel  0.082 mg/kg 
  potassium  46.38 mg/kg 
  silver  -0.075 mg/kg 
  sodium  48.17 mg/kg 
  thallium  0.018 mg/kg 
   
All positive results for these analytes, except for cobalt and silver, in the associated soil SDG 
samples less than the CRDL were flagged as undetected (U) with the results being raised to the 
CRDL.  Since the absolute values for cobalt and silver were less than the CRDL, no action was 
required.  The associated samples were VWAR-SS93-01-0609, VWAR-SB93-46-0609,  
VWAR-SS94-01-0609, VWAR-SB94-46-0609, VWAR-SS95-01-0609, VWAR-SB95-46-0609, 
VWAR-SB95-1516-0609, VWAR-SB96-46-0609, VWAR-SB96P-46-0609,   
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VWAR-SB96-2021-0609, VWAR-SS98-01-0609, VWAR-SB98-46-0609 and  
VWAR-SB98-1718-0609. 
 
The following analytes were detected in preparation blank PBSZF161CS0:  
 
  Analyte  Concentration 
  aluminum  5.488 mg/kg 
  barium  0.096 mg/kg 
  calcium  3.574 mg/kg 
  cobalt  -0.056 mg/kg 
  copper  0.469 mg/kg 
  iron  5.810 mg/kg 
  magnesium  2.082 mg/kg 
  nickel  0.050 mg/kg 
  potassium  -14.56 mg/kg 
  sodium  11.14 mg/kg 
  thallium  0.011 mg/kg 
  zinc  0.127 mg/kg 
   
All positive results for these analytes, except for cobalt and potassium, in associated soil SDG 
sample VWAR-SS96-01-0609 less than the CRDL were flagged as undetected (U) with the results 
being raised to the CRDL.  Since the absolute values for cobalt and potassium were less than the 
CRDL, no action was required.   
 
The following analytes were detected in preparation blank PBWZF121CW0:  
 
  Analyte  Concentration 
  aluminum  60.45 ug/L 
  antimony  0.267 ug/L 
  cadmium  0.056 ug/L 
  calcium  16.48 ug/L 
  chromium  0.733 ug/L 
  cobalt  -0.784 ug/L 
  magnesium  22.38 ug/L 
  nickel  0.352 ug/L 
  potassium  474 ug/L 
  sodium  86.1 ug/L 
  thallium  0.183 ug/L 
  vanadium  0.688 ug/L 
  zinc  1.76 ug/L 
 
Since the associated samples were field QC samples, no action was taken.   
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Equipment Blanks: 
 
All detections in the equipment blanks for this SDG were either less than the CRDL or the water 
preparation blank results, so no action was required.   
 
Calibration Blanks: 
 
The following calibration blank results were associated with the SDG samples: 
      
  Blank ID Analyte Conc.   
  ICB 6/23/09 mercury -0.03 ug/L 
  CCB4 6/18/09 silver 0.64 ug/L 
  ICB 6/19/09 antimony 0.03 ug/L 
   beryllium 0.02 ug/L 
   cadmium 0.02 ug/L 
   selenium 0.27 ug/L 
  CCB5 6/20/09 arsenic 0.10 ug/L 
  CCB7 6/20/09 arsenic 0.09 ug/L 
  ICB 6/23/09 beryllium 0.02 ug/L 
   cadmium 0.03 ug/L 
   thallium 0.11 ug/L 
  CCB3 6/23/09 antimony 0.04 ug/L 
   arsenic 0.09 ug/L 
   selenium 0.17 ug/L 
  CCB4 6/23/09 antimony 0.04 ug/L 
   vanadium 0.14 ug/L 
  CCB6 6/24/09 antimony 0.05 ug/L 
   arsenic 0.14 ug/L 
   selenium 0.30 ug/L 
  CCB7 6/24/09  antimony 0.03 ug/L 
  CCB8 6/24/09 arsenic 0.12 ug/L 
   selenium 0.33 ug/L 
   vanadium 0.17 ug/L 
 
The positive result for silver in sample VWAR-SS93-01-0609, which was associated with CCB4 
6/18/09 and was less than the CRDL, was flagged as undetected (U) with the result being raised to 
the CRDL.  All positive results for beryllium, cadmium and thallium in the soil SDG samples less 
than the CRDL were flagged as undetected (U) with the results being raised to the CRDL.  The 
positive results for antimony, arsenic and selenium in SDG samples VWAR-SS93-01-0609, 
VWAR-SB93-46-0609 and VWAR-SS94-01-0609, which were associated with CCB3 6/23/09, less 
than the CRDL were flagged as undetected (U) with the results being raised to the CRDL.  All 
positive results for antimony and vanadium in the SDG samples associated with CCB4(6/23/09), 
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not previously flagged based on preparation blank criteria, less than the CRDL were flagged as 
undetected (U) with the results being raised to the CRDL.  The associated samples were  
VWAR-SS93-01-0609, VWAR-SB93-46-0609, VWAR-SS94-01-0609, VWAR-SB94-46-0609, 
VWAR-SS95-01-0609, VWAR-SB95-46-0609, VWAR-SB95-1516-0609, VWAR-SB96-46-0609, 
VWAR-SB96P-46-0609 and VWAR-SB96-2021-0609.  All positive results for antimony, arsenic, 
selenium and vanadium in the SDG samples associated with CCB7(6/24/09) and CCB8(6/24/09, 
not previously flagged based on preparation blank criteria, less than the CRDL were flagged as 
undetected (U) with the results being raised to the CRDL.  The associated samples were  
VWAR-SS98-01-0609, VWAR-SB98-46-0609 and VWAR-SB98-1718-0609.  There were several 
listed CCBs where the only associated SDG samples were QC samples, so no action was necessary. 
 Also, the absolute values for the negative results listed above were all less than the CRDL, so no 
further action was required. 
 
There were numerous other detections for the compounds listed in the preparation blank section 
found in the calibration blanks.  Since the results for these analytes in the SDG samples were 
previously qualified based on the preparation blank contamination, no further action was necessary.  
  
 
IV.) ICP Interference Check Sample Results: 
 
All Interference Percent Recovery criteria were met.  No action was required. 
 
V.) ICP Serial Dilution Analysis: 
 
Serial Dilution Analysis was performed on SDG sample VWAR-SB94-46-0609.  The Percent 
Difference (%D) was 16.9% for potassium, which exceeded the 10% QC limit.  All positive results 
for potassium in the soil SDG samples were flagged as estimated (J).   
 
VI.) Laboratory Control Samples (LCS): 
 
All LCS criteria were met.  No action was required. 
 
VII.) Duplicate Sample Analysis (MD): 
 
Duplicate Sample Analysis was performed on SDG sample VWAR-SB96-46-0609.  The Relative 
Percent Differences (RPDs) were 155% for calcium and 35% for magnesium, which exceeded the 
35% QC limit.  All positive results for magnesium in the soil SDG samples, which were greater than 
the CRQL, were flagged as estimated (J).  All positive results for calcium in the soil SDG samples 
greater than the CRDL were rejected (R), since the RPD for calcium exceeded 120%. 
 
VIII.) Matrix Spike (MS): 
 
Matrix Spike / Matrix Spike Duplicate analyses (MS / MSD) were performed on SDG sample 
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VWAR-SB94-46-0609.  The Percent Recoveries (%Rs) were outside the QC limits for the following 
analytes: 
 
 Compound MS, %R MSD,%R QC Limits 
 antimony 36.2% 39.5% 75-125% 
 barium 157%  75-125% 
 zinc 71.4%  75-125% 
 
All positive and non-detect results for antimony and zinc in the soil SDG samples were flagged as 
estimated (J) and (UJ), and all positive results for barium in the soil SDG samples were flagged as 
estimated (J).   
 
IX.) Field Duplicates: 
 
One set of field duplicate samples (VWAR-SB96-46-0609 / VWAR-SB96P-46-0609) was 
identified for this SDG.  The calculable Relative Percent Differences (RPDs) were: 
 
  aluminum 21% 
  barium 16% 
  calcium 44% 
  chromium 14% 
  copper 9.7% 
  cobalt 9.7% 
  copper 17% 
  iron 22% 
  lead 9.0% 
  magnesium 0% 
  manganese 40% 
  potassium 23% 
  sodium 13% 
  vanadium 18% 
  zinc 17% 
  
The RPDs for calcium and manganese exceeded the 35% QC limit.  The results for these 
compounds in the field duplicate samples were flagged as estimated (J). 
 
X.) Internal Standards Recovery (ISTD): 
 
All ISTD criteria were met.  No action was required. 
 
XI.) Sample Result, Calculation/Transcription Verification: 
 
All criteria were met.  No action was necessary 
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XII.) Quarterly Verification of Instrumental Parameters: 
 
All criteria were met.  No action was taken. 
 
 
TOTAL CYANIDE  
 
SUMMARY 
 
I.) Overall Assessment of Data: 
 
The analyses for Total Cyanide were performed using SW-846 Method 9012A Mod.  
 
All laboratory data were acceptable without qualification. 
 
MAJOR ISSUES 
 
There were no major problems observed for this fraction of the SDG. 
 
MINOR ISSUES 
 
I.) Holding Times: 
 
All Holding Time criteria were met.  No action was required.   
 
II.) Calibration: 
 
All Initial and Continuing Calibration criteria were met.  No action was required.   
 
III.) Blanks: 
 
There were no results in the blanks associated with this fraction of the SDG.  No action was 
required 
 
IV.) Laboratory Control Samples (LCS): 
 
Two LCS / LCSD sets were analyzed for this fraction of the SDG.  The Relative Percent 
Difference (RPD) was 60% for WG65213LCS / LCSD.  Data qualification based on LCS RPD 
criteria was not required, so no action was taken. 
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V.) Matrix Spike / Matrix Spike Duplicate (MS / MSD): 
 
MS / MSD analyses were performed on SDG sample VWAR-SB94-46-0609.  All MS / MSD 
criteria were met.  No action was required.   
 
VI.) Field Duplicates: 
 
Two sets of field duplicate samples (VWAR-SB96-46-0609 / VWAR-SB96P-46-0609 and 
VWAR-SB89-46-0609 / VWAR-SB89P-46-0609) were identified for this SDG.  There were no 
calculable Relative Percent Differences (RPDs), so no action was required. 
 
VII.) Sample Result, Calculation/Transcription Verification: 
 
All criteria were met.  No action was necessary 
 
 
PERCHLORATE    
 
SUMMARY 
 
I.) General: 
 
The analyses for Perchlorate were performed by HPLC according to SW-846 Method 6850. 
 
II.) Overall Assessment of Data: 
 
All laboratory data were acceptable without qualifications. 
 
MAJOR ISSUES 
 
There were no major problems observed for this fraction of the SDG. 
 
MINOR ISSUES 
 
I.)  Holding Times: 
 
All Holding Time criteria were met.  No action was required. 
 
II.) Instrument Performance: 
 
All Instrument Performance criteria were met.  No action was required.     
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III.)  Calibration: 
 
All Initial and Continuing Calibration criteria were met.  No action was required. 
 
IV.) Blanks: 
 
Method Blanks: 
 
There were no detections in the method blanks associated with this fraction of the SDG.  No 
action was required.   
 
Equipment Blank: 
 
There were no detections in the equipment blank associated with this fraction of the SDG.  No 
action was required.   
 
V.) Laboratory Control Samples (LCS): 
 
Two LCS samples were analyzed by the laboratory for this SDG.  All LCS criteria were met.  No 
action was required.   
 
VI.) Method Spikes: 
 
Eight Method Spikes were analyzed by the laboratory for this SDG.  All criteria were met.  No 
action was required. 
 
VII.) Matrix Spike / Matrix Spike Duplicate (MS / MSD): 
 
MS / MSD analyses were performed on SDG sample VWAR-SB94-46-0609.  All MS / MSD 
criteria were met.  No action was required.   
 
VIII.) Field Duplicates: 
 
One set of field duplicate samples (VWAR-SB96-46-0609 / VWAR-SB96P-46-0609) was 
identified for this fraction of the SDG.  The calculable Relative Percent Difference (RPD) was 
34%.   
 
IX.) Internal Standards Performance (ISTD): 
 
All ISTD criteria were met.  No action was required. 
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IX.) TCL Compound Identification: 
 
All TCL Compound Identification criteria were met.  No action was required. 
 
X.) Compound Quantitation and Reported Contract Required Quantitation Limits (CRQL): 
 
All CRQL criteria were met.  No action was required. 
 
XII.) System Performance: 
 
All System Performance criteria were met.  No action was required. 













































































































































































































































































































































































































































































































































































































































































































































































































































































































 
 

DATA VALIDATION SUMMARY 
REPORT 

 
 
COMPANY:    CH2M HILL, Inc. 
SITE NAME:    Clean III CTO-007 Vieques Remedial Investigation, Vieques 

Island, PR 
PROJECT NUMBER:  180357 
CONTRACTED LAB:  Katahdin Analytical Services 
QA/QC LEVEL:   EPA Level IV  
EPA SOW/METHODS:  SW-846  
VALIDATION GUIDELINES: USEPA Contract Laboratory Program National Functional    

Guidelines for Organic Data Review, 1999; USEPA Contract 
Laboratory Program National Functional Guidelines for   

     Inorganic Data Review, 2004, Region II Modifications 
SAMPLE MATRICES:  Soil and Water 
TYPES OF ANALYSES:  Volatile Organics (VOA), Semivolatile Organics (SVOA), 

Semivolatile Organics by SIM (SVOA-SIM), Pesticides, 
Polychlorinated Biphenyls (PCB), Explosives, Total Metals, 
Total Cyanide, Perchlorate  

 
SDG NUMBER:   CTO007-3 
     
SAMPLES: 
 
     SVOA- 
Client Sample # Lab Sample # Matrix VOA SVOA SIM 
VWAR-SS93-01-0609 SC2981-1 Soil X  X  
VWAR-SS93-01-0609 SC2981-2 Soil    X 
VWAR-SB93-46-0609 SC2981-3 Soil X  X  
VWAR-SB93-46-0609 SC2981-4 Soil    X 
VWAR-SS94-01-0609 SC2981-5 Soil X  X  
VWAR-SS94-01-0609 SC2981-6 Soil    X 
VWAR-SS94-01-0609DL SC2981-6DL Soil    X  
VWAR-SB94-46-0609 SC2981-7 Soil X  X  
VWAR-SB94-46-0609 SC2981-8 Soil    X  
VWAR-SS95-01-0609 SC2981-9 Soil X  X  
VWAR-SS95-01-0609 SC2981-10 Soil    X 
VWAR-SB95-46-0609 SC2981-11 Soil X  X  
VWAR-SB95-46-0609 SC2981-12 Soil    X 



         SVOA- 
Client Sample # Lab Sample # Matrix VOA SVOA SIM 
VWAR-SB95-1516-0609 SC2981-13 Soil X  X  
VWAR-SB95-1516-0609 SC2981-14 Soil    X 
VWAR-TB01-060809 SC2981-15 Water X 
VWAR-TB02-060809 SC3025-1 Water X 
VWAR-EB01-060809 SC3025-2 Water X  X  
VWAR-EB01-060809 SC3025-3 Water    X 
VWAR-EB01-060909 SC3025-4 Water X  X  
VWAR-EB01-060909 SC3025-5 Water    X 
VWAR-SS96-01-0609 SC3025-6 Soil X  X  
VWAR-SS96-01-0609 SC3025-7 Soil    X 
VWAR-SB96-46-0609 SC3025-8 Soil X X  
VWAR-SB96-46-0609 SC3025-9 Soil   X 
VWAR-SB96P-46-0609 SC3025-10 Soil X X  
VWAR-SB96P-46-0609 SC3025-11 Soil   X 
VWAR-SB96-2021-0609 SC3025-12 Soil X X  
VWAR-SB96-2021-0609 SC3025-13 Soil   X 
VWAR-SS98-01-0609 SC3025-14 Soil X X 
VWAR-SS98-01-0609 SC3025-15 Soil   X 
VWAR-SB98-46-0609 SC3025-16 Soil X X 
VWAR-SB98-46-0609 SC3025-17 Soil   X 
VWAR-SB98-1718-0609 SC3025-18 Soil X X 
VWAR-SB98-1718-0609 SC3025-19 Soil   X 
VWAR-SB94-46-0609MS SC2981-7MS Soil X X 
VWAR-SB94-46-0609MS SC2981-8MS Soil   X 
VWAR-SB94-46-0609MSD SC2981-7MSD Soil X X 
VWAR-SB94-46-0609MSD SC2981-8MSD Soil   X 
  
 
Client Sample #  Lab Sample # Matrix Pesticide PCB Explosive 
VWAR-SS93-01-0609 SC2981-1 Soil X  X X 
VWAR-SB93-46-0609 SC2981-3 Soil X  X X 
VWAR-SS94-01-0609 SC2981-5 Soil X  X X 
VWAR-SB94-46-0609 SC2981-7 Soil X  X X 
VWAR-SS95-01-0609 SC2981-9 Soil X  X X 
VWAR-SB95-46-0609 SC2981-11 Soil X  X X 
VWAR-SB95-1516-0609 SC2981-13 Soil X  X X 
VWAR-EB01-060809 SC3025-2 Water X  X X 
VWAR-EB01-060909 SC3025-4 Water X  X X 
VWAR-SS96-01-0609 SC3025-6 Soil X  X X 
VWAR-SS96-01-0609DL SC3025-6DL Soil X  
VWAR-SB96-46-0609 SC3025-8 Soil X X X 
VWAR-SB96P-46-0609 SC3025-10 Soil X X X 
VWAR-SB96-2021-0609 SC3025-12 Soil X X X 
VWAR-SS98-01-0609 SC3025-14 Soil X X X 



Client Sample #  Lab Sample # Matrix Pesticide PCB Explosive 
VWAR-SB98-46-0609 SC3025-16 Soil X X X 
VWAR-SB98-1718-0609 SC3025-18 Soil X X X 
VWAR-SB94-46-0609MS SC2981-7MS Soil X X X 
VWAR-SB94-46-0609MSD SC2981-7MSD Soil X X X 
 
 
     Total Total 
Client Sample # Lab Sample # Matrix Metals CN Perchlorate 
VWAR-SS93-01-0609 SC2981-1 Soil X  X  
VWAR-SS93-01-0609 797867 Soil    X 
VWAR-SB93-46-0609 SC2981-3 Soil X  X  
VWAR-SB93-46-0609 797868 Soil    X 
VWAR-SS94-01-0609 SC2981-5 Soil X  X  
VWAR-SS94-01-0609 797869 Soil    X 
VWAR-SB94-46-0609 SC2981-7 Soil X  X  
VWAR-SB94-46-0609 797870 Soil    X 
VWAR-SS95-01-0609 SC2981-9 Soil X  X  
VWAR-SS95-01-0609 797871 Soil    X 
VWAR-SB95-46-0609 SC2981-11 Soil X  X  
VWAR-SB95-46-0609 797872 Soil    X 
VWAR-SB95-1516-0609 SC2981-13 Soil X  X  
VWAR-SB95-1516-0609 797873 Soil    X 
VWAR-EB01-060809 SC3025-2 Water X  X  
VWAR-EB01-060809 797874 Water    X 
VWAR-EB01-060909 SC3025-4 Water X  X  
VWAR-EB01-060909 797875 Water    X 
VWAR-SS96-01-0609 SC3025-6 Soil X  X  
VWAR-SS96-01-0609 797876 Soil    X 
VWAR-SB96-46-0609 SC3025-8 Soil X X  
VWAR-SB96P-46-0609 797877 Soil   X 
VWAR-SB96P-46-0609 SC3025-10 Soil X X  
VWAR-SB96P-46-0609 797878 Soil   X 
VWAR-SB96-2021-0609 SC3025-12 Soil X X  
VWAR-SB96-2021-0609 797879 Soil   X 
VWAR-SS98-01-0609 SC3025-14 Soil X X  
VWAR-SS98-01-0609 797880 Soil   X 
VWAR-SB98-46-0609 SC3025-16 Soil X X  
VWAR-SB98-46-0609 797881 Soil   X 
VWAR-SB98-1718-0609 SC3025-18 Soil X X  
VWAR-SB98-1718-0609 797882 Soil   X 
VWAR-SB94-46-0609MS SC2981-7MS Soil X X  
VWAR-SB94-46-0609MS 797870MS Soil   X 
VWAR-SB94-46-0609MSD SC2981-7MSD Soil X X  
VWAR-SB94-46-0609MSD 797870MSD Soil   X 
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DATA QUALIFICATION SUMMARY 
 
 
Katahdin Analytical Services - CTO007-3 - Organics & Inorganics 
 
SAMPLES: VWAR-SS93-01-0609, VWAR-SB93-46-0609, VWAR-SS94-01-0609,  
  VWAR-SB94-46-0609, VWAR-SS95-01-0609, VWAR-SB95-46-0609,  
  VWAR-SB95-1516-0609, VWAR-TB01-060809, VWAR-TB02-060809,  
  VWAR-EB01-060809, VWAR-EB01-060909, VWAR-SS96-01-0609,  
  VWAR-SB96-46-0609, VWAR-SB96P-46-0609, VWAR-SB96-2021-0609,  
  VWAR-SS98-01-0609, VWAR-SB98-46-0609, VWAR-SB98-1718-0609 
 
 
VOLATILE  ORGANICS 
 
SUMMARY 
 
I.) General: 
 
The analyses for Volatile Organics were performed by GC / MS according to EPA Method 8260B. 
 
II.) Overall Assessment of Data: 
 
All laboratory data were acceptable with qualification. 
 
MAJOR ISSUES 
 
There were no Major Issues for this fraction of the SDG. 
 
MINOR ISSUES 
 
I.)  Holding Times: 
 
All Holding Time criteria were met.  No action was required.  
 
II.) GC / MS Tuning: 
 
All GC / MS Tuning criteria were met.  No action was necessary. 
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III.) Calibration: 
 
Initial Calibration: 
 
All Initial Calibration criteria were met.  No action was required.   
 
Continuing Calibration: 
 
The Percent Differences (%Ds) in the standards run on 6/09/09 at 08:30 on instrument GC MSM 
exceeded the 20% QC limit for the following compounds: 
 
 MTBE 26.6% 
 4-methyl-2-pentanone 25.7% 
 1,2-dibromo-3-chloropropane 23.8% 
 methyl acetate 27.6% 
 
All positive and non-detect results for these compounds in the associated samples were flagged as 
estimated (J) and (UJ).  The associated samples were VWAR-SS93-01-0609,  
VWAR-SB93-46-0609, VWAR-SS94-01-0609, VWAR-SB94-46-0609, VWAR-SS95-01-0609, 
VWAR-SB95-46-0609 and VWAR-SB95-1516-0609. 
 
The Percent Differences (%Ds) in the standards run on 6/12/09 at 09:11 on instrument GC MST 
exceeded the 20% QC limit for the following compounds: 
 
 vinyl chloride 20.6% 
 acetone 20.5% 
 2-butanone 20.3% 
 4-methyl-2-pentanone 21.8% 
 methyl acetate 28.3% 
 
All positive and non-detect results for these compounds in the associated samples were flagged as 
estimated (J) and (UJ).  The associated samples were VWAR-SS96-01-0609,   
VWAR-SB96-46-0609, VWAR-SB96P-46-0609, VWAR-SB96-2021-0609,   
VWAR-SS98-01-0609, VWAR-SB98-46-0609 and VWAR-SB98-1718-0609.  
 
IV.) Blanks: 
 
Method Blanks: 
 
Methylene chloride was detected at 4 ug/kg in method blank WG64767.  Since there were no 
positive results for this compound in the associated SDG samples, no action was required.   
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Equipment Blank: 
 
Acetone was detected at 16 ug/L in equipment blank VWAR-EB01-060809.  Since there were no  

positive results for this compound in the associated samples, no action was required. 
 
Acetone and methylene chloride were detected at 7 ug/L and 0.4 ug/L, respectively, in equipment 
blank VWAR-EB01-060909.  Since the results for these compounds were less than 2X the CRQL, 
all positive detections for acetone and methylene chloride in the associated SDG samples less than 
the CRQL were flagged as undetected (U) with the results being raised to the CRQL.  The 
associated samples were VWAR-SS96-01-0609, VWAR-SB96-46-0609, VWAR-SB96P-46-0609, 
VWAR-SB96-2021-0609, VWAR-SS98-01-0609, VWAR-SB98-46-0609 and  
VWAR-SB98-1718-0609. 
 
Trip Blanks: 
 
Methylene chloride was detected at 0.3 ug/L in trip blank VWAR-TB01-060809 and at 0.4 ug/L in 
trip blank VWAR-TB01-060909.  Since the results for this compound were less than 2X the 
CRQL, all positive results for methylene chloride in the SDG samples less than the CRQL were 
flagged as undetected (U) with the results being raised to the CRQL. 
 
Tentatively Identified Compounds (TIC): 
 
TIC data were not included for this SDG.  No action was required. 
 
V.) Surrogate Recoveries: 
 
The Percent Recoveries (%Rs) were outside their respective QC limits for dibromofluorobenzene 
(67-118%), toluene-d8 (85-115%) and bromofluorobenzene (85-120%) in the following samples: 
 
 Sample dibromofluorobenzene toluene-d8 bromofluorobenzene 
 WG64900 LCS   81% 
 WG64900 BLANK   80% 
 VWAR-SS96-01-0609 126% 82% 67% 
 VWAR-SB96-46-0609 121%  78% 
 VWAR-SB96P-46-0609 132% 82% 80% 
 VWAR-SB96-2021-0609 130%  78% 
 VWAR-SS98-01-0609 133% 80% 66% 
 VWAR-SB98-46-0609 124% 
 VWAR-SB98-1718-0609 137% 
 
All positive results for samples VWAR-SB98-46-0609 and VWAR-SB98-1718-0609 and all 
positive and non-detect results for the remaining listed SDG samples were flagged as estimated (J) 
and (UJ). 
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VI.) Laboratory Control Samples (LCS): 
 
A total of two soil LCS samples and one water LCS samples were analyzed for this fraction of the 
SDG.  All LCS criteria were met.  No action was required.   
 
VII.) Matrix Spike / Matrix Spike Duplicate (MS / MSD): 
 
MS / MSD analyses were performed on SDG sample VWAR-SB94-46-0609.  A total of fifty six 
Percent Recoveries (%Rs) and eleven Relative Percent Differences (RPDs) were outside the QC 
limits.  Based on a review of the parent sample data, the MS / MSD data and the LCS data, and 
using professional judgment, the validator deemed data qualification as not necessary for this 
sample. 
 
VIII.) Field Duplicates: 
 
One set of field duplicate samples (VWAR-SB96-46-0609 / VWAR-SB96P-46-0609 and VWAR-
SB89-46-0609 / VWAR-SB89P-46-0609) was identified for this fraction of the SDG.  There were 
no calculable Relative Percent Differences (RPDs).    
 
IX.) Internal Standards Performance (ISTD): 
 
All ISTD criteria were met.  No action was required. 
 
X.) TCL Compound Identification: 
 
All TCL Compound Identification criteria were met.  No action was required. 
 
XI.) Compound Quantitation and Reported Contract Required Quantitation Limits (CRQL): 
 
All Compound Quantitation and CRQL criteria were met.  No action was required. 
 
XII.) System Performance: 
 
All System Performance criteria were met.  No action was required. 
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SEMIVOLATILE ORGANICS 
 
SUMMARY 
 
I.) General: 
 
The analyses for Semivolatile Organics were performed by GC / MS according to EPA Method 
8270C. 
 
II.) Overall Assessment of Data: 
 
All laboratory data were acceptable with qualification. 
 
MAJOR ISSUES 
 
There were no Major Issues for this fraction of the SDG. 
 
MINOR ISSUES 
 
I.)  Holding Times: 
 
According to the laboratory case narrative, the extracts for eight of the soil SDG samples were lost 
during the new GPC cleanup procedure.  After contacting the client, these soil samples were re-
extracted and successfully brought through the GPC cleanup procedure.  All soil re-extractions 
occurred within the 14 day QC limit, so no data qualification was required. 
 
II.) GC / MS Tuning: 
 
All GC / MS Tuning criteria were met.  No action was necessary. 
 
III.) Calibration: 
 
Initial Calibration: 
 
The Percent Relative Standard Deviation (%RSD) was 16.3% for diethylphthalate in the standards 
analyzed on 6/22/09 on instrument GC MSR, which exceeded the 15% QC limit.  All positive and 
non-detect results for this compound in the associate SDG samples were flagged as estimated (J) 
and (UJ).  The associated samples were VWAR-SS93-01-0609, VWAR-SS94-01-0609,  
VWAR-SS95-01-0609, VWAR-SB95-46-0609, VWAR-SB95-1516-0609, VWAR-SS96-01-0609, 
VWAR-SB96P-46-0609 and VWAR-SS98-01-0609.  
 
The Percent Relative Standard Deviation (%RSD) was 21.4% for 4-nitrophenol for the standards 
analyzed on 6/29/09 on instrument GC MSR, which exceeded the 15% QC limit.  All positive and 
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non-detect results for this compound in the associated SDG samples were flagged as estimated (J) 
and (UJ).  The associated samples were VWAR-SB93-46-0609, VWAR-SB96-46-0609,  
VWAR-SB96-2021-0609, VWAR-SB98-46-0609 and VWAR-SB98-1718-0609. 
 
Continuing Calibration: 
 
The Percent Differences (%Ds) were 200% for benzaldehyde, 21.3% for 4-nitrophenol and 20.1% 
for diethylphthalate in the standards run on 6/24/09 at 12:03 on instrument GC MSR, which 
exceeded the 20% QC limit.  The positive and non-detect results for these compounds in 
associated samples VWAR-SB95-46-0609 and VWAR-SB95-1516-0609 were flagged as 
estimated (J) and (UJ). 
 
The Percent Difference (%D) was 24.5% for 4-nitrophenol in the standards run on 6/29/09 at 
16:27 on instrument GC MSR, which exceeded the 20% QC limit.  The results for this compound 
in the associated samples were previously flagged based on Initial Calibration criteria, so no 
further action was necessary. 
 
IV.) Blanks: 
 
Method Blanks: 
 
There were no detections in the Method Blanks associated with this fraction of the SDG.  No 
action was required. 
 
Equipment Blank: 
 
There were no detections in the equipment blank associated with this SDG.  No action was 
required. 
 
Tentatively Identified Compounds (TIC): 
 
TIC data were not included for this SDG.  No action was required. 
 
V.) Surrogate Recoveries:  
 
The Percent Recoveries (%Rs) were 38% for phenol-d6 and 41% for 2-fluorobiphenyl in SDG 
sample VWAR-SB96P-46-0609, which were below their 40-100% and 45-105% QC limits, 
respectively.  Since only one %R was below the QC limits for either the base neutral or acid 
fractions, no action was required. 
 
The Percent Recoveries (%Rs) were 42% for 2-fluorobiphenyl in method blank WG64851 and 
39% for 2-fluorobiphenyl in LCS sample WG64851, which were below the 45-105% QC limits.  
Since the samples were laboratory QC samples, no action was taken. 
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VI.) Laboratory Control Samples (LCS): 
 
One water, two soil and one soil LCS / LCSD set were analyzed for this fraction of the SDG.  The 
Percent Recovery (%R) was 85% for benzaldehyde in LCS WG64849, which exceeded the 10-
77% QC limits.  Since the associated samples were field QC samples, no action was required. 
 
The Percent Recoveries (%Rs) were outside their respective QC limits in soil LCS sample 
WG64851 for the following compounds: 
 
 Compound LCS, %R QC Limits  
 phenol 37% 56-108% 
 acetophenone 41% 59-102% 
 3&4-methylphenol 38% 40-105% 
 isophorone 35% 45-110% 
 2-nitrophenol 38% 40-115% 
 bis(2-chloroethoxy)methane 28% 45-110% 
 caprolactam 21% 30-140% 
 2-methylnaphthalene 38% 45-105% 
 2,4,5-trichlorophenol 45% 50-110% 
 2-chloronaphthalene 36% 45-105% 
 1,1’-biphenyl 47% 50-113% 
 acenaphthylene 39% 45-105% 
 acenaphthene 43% 45-110% 
 dibenzofuran 43% 50-105% 
 2,3,4,6-tetrachlorophenol 48% 58-93% 
 n-nitrosodiphenylamine 38% 50-115% 
 chrysene 51% 55-110% 
 
All positive and non-detect results for these compounds in the associated SDG samples were 
flagged as estimated (J) and (UJ).  The associated samples were VWAR-SS93-01-0609,  
VWAR-SS94-01-0609, VWAR-SS95-01-0609, VWAR-SS96-01-0609, VWAR-SB96P-46-0609 
and VWAR-SS98-01-0609. 
   
The Percent Recoveries (%Rs) were outside their respective QC limits for the soil LCS samples 
WG65243 for the following compounds: 
  
 Compound LCS, %R LCSD,%R QC Limits 
 benzaldehyde 184% 177% 10-123% 
 phenol  47% 56-108% 
 2-methylphenol 122%  40-105% 
 acetophenone  49% 59-102% 
 bis(2-chloroethoxy)methane 44% 36% 45-110% 
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 Compound LCS, %R LCSD,%R QC Limits 
 2-chloronaphthalene 52%  45-105% 
 dibenzofuran 61%  50-105% 
 2,3,4,6-tetrachlorophenol 64%  58-93% 
 n-nitrosodiphenylamine  38% 50-115% 
 benzo(a)anthracene  48% 50-110% 
 chrysene  51% 55-110% 
 benzo(k)fluoranthene  43% 45-125% 
 
Since there were no positive results for benzaldehyde or 2-methylphenol in the associated samples, 
no action was required for these compounds.  All positive results and non-detect results for the 
remaining listed compounds in the associated SDG samples were flagged as estimated (J) and (UJ). 
The associated samples were VWAR-SB93-46-0609, VWAR-SB96-46-0609,  
VWAR-SB96-2021-0609 and VWAR-SB98-1718-0609. 
 
The Percent Recoveries (%Rs) were outside their respective QC limits in soil LCS sample 
WG65270 for the following compounds: 
 
 Compound LCS, %R QC Limits  
 phenol 50% 56-108% 
 bis(2-chloroethoxy)methane 38% 45-110% 
 caprolactam 27% 30-140% 
 2,3,4,6-tetrachlorophenol 52% 58-93% 
 n-nitrosodiphenylamine 41% 50-115% 
 chrysene 52% 55-110% 
 
All positive and non-detect results for these compounds in the associated SDG samples were 
flagged as estimated (J) and (UJ).  The associated samples were VWAR-SB95-46-0609,  
VWAR-SB95-1516-0609 and VWAR-SB98-46-0609. 
 
VII.) Matrix Spike / Matrix Spike Duplicate (MS / MSD): 
 
MS / MSD analyses were performed on SDG sample VWAR-SB94-46-0609.  A total of fourteen 
Percent Recoveries (%Rs) were below their respective QC limits.  Since the results for these 
compounds in the parent sample were previously flagged based on LCS criteria, the validator 
deemed that no further action was necessary. 
 
VIII.) Field Duplicates: 
 
Two sets of field duplicate samples (VWAR-SB96-46-0609 / VWAR-SB96P-46-0609 and 
VWAR-SB89-46-0609 / VWAR-SB89P-46-0609) were identified for this fraction of the SDG.  
There were no calculable Relative Percent Differences (RPDs). 
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IX.) Internal Standards Performance (ISTD): 
 
All ISTD criteria were met.  No action was required. 
 
X.) TCL Compound Identification: 
 
All TCL Compound Identification criteria were met.  No action was required. 
 
XI.) Compound Quantitation and Reported Contract Required Quantitation Limits (CRQL): 
 
All Compound Quantitation and CRQL criteria were met.  No action was required. 
 
XII.) System Performance: 
 
All System Performance criteria were met.  No action was required. 
 
 
SEMIVOLATILE ORGANICS-SIM (SVOA-SIM) 
 
SUMMARY 
 
I.) General: 
 
The analyses for Semivolatile Organics-SIM were performed by GC / MS according to EPA 
Method 8270C-SIM. 
 
II.) Overall Assessment of Data: 
 
All non-detect results for 2,4-dinitrophenol in the SDG samples were rejected (R) based on 
extremely low Relative Response Factors (RRFs) in the Initial and Continuing Calibrations. 
 
All non-detect results for 4,6-dinitro-2-methylphenol in the soil SDG samples were rejected (R) 
based on an extremely low Relative Response Factor (RRF) in the associated Initial and 
Continuing Calibration. 
 
The non-detect result for 4-nitroaniline in soil SDG sample VWAR-SB93-46-0609 was rejected (R) 
based on an extremely low Relative Response Factor in the associated Continuing Calibration. 
 
The non-detect results for pentachlorophenol in SDG samples VWAR-EB01-060809 and  
VWAR-EB01-060909 were rejected (R) based on an extremely low Relative Response Factor in 
the associated Continuing Calibration. 
 
All other laboratory data were acceptable with qualification. 
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MAJOR ISSUES 
 
I.) Calibration: 
 
Initial Calibration: 
 
The Average Relative Response Factor (RRF) was 0.028 for 2,4-dinitrophenol in the standards 
analyzed on 6/11/09 on instrument GCMS-R, which was below the 0.050 QC limit.  All results for 
this compound in the water SDG samples, which consisted entirely of non-detects, were rejected 
(R). 
 
The Average Relative Response Factors (RRFs) were 0.0115 for 2,4-dinitrophenol and 0.0198 for 
4,6-dinitro-2-methylphenol in the standards analyzed on 6/23/09 on instrument GCMS-R.  All 
results for these compounds in the soil SDG samples, which consisted entirely of non-detects, 
were rejected (R). 
 
Continuing Calibration: 
 
The Relative Response Factors (RRFs) were 0.023 for 2,4-dinitrophenol and 0.045 for 
pentachlorophenol in the standards run on 6/18/09 at 09:26 on instrument GCMS-R, which were 
below the 0.050 QC limit.  The non-detect results for pentachlorophenol in associated samples 
VWAR-EB01-060809 and VWAR-EB01-060909 were rejected (R).  The results for  
2,4-dinitrophenol in the associated samples were previously rejected based on Initial Calibration 
criteria, so no further action was necessary. 
 
The Relative Response Factors (RRFs) were 0.0112 for 2,4-dinitrophenol, 0.047 for 4-nitroaniline 
and 0.0181 for 4,6-dinitro-2-methylphenol in the standards run on 6/25/09 at 16:48 on instrument 
GCMS-R, which were below the 0.050 QC limit.  The non-detect result for 4-nitrophenol in 
associated sample VWAR-SB93-46-0609 was rejected (R).  The results for 2,4-dinitrophenol and 
4,6-dinitro-2-methyphenol in the associated sample were previously rejected based on Initial 
Calibration criteria, so no further action was required. 
 
The Relative Response Factors (RRFs) were 0.012 for 2,4-dinitrophenol and 0.0242 for  
4,6-dinitro-2-methylphenol in the standards run on 6/26/09 at 14:24 on instrument GCMS-R, 
which were below the 0.050 QC limit.  All results for these compounds in the associated samples 
were previously qualified based on the associated Initial Calibration, so no further action was 
required. 
 
The Relative Response Factors (RRFs) were 0.012 for 2,4-dinitrophenol and 0.0268 for  
4,6-dinitro-2-methylphenol in the standards run on 6/27/09 at 10:13 on instrument GCMS-R, 
which were below the 0.050 QC limit.  Since the non-detect results for these compounds in the 
associated sample was previously rejected based on the associated Initial Calibration, no further 
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action was required. 
 
MINOR ISSUES 
 
I.)  Holding Times: 
 
According to the laboratory case narrative, the extracts for eight of the soil SDG samples were lost 
during the new GPC cleanup procedure.  After contacting the client, these soil samples were re-
extracted and successfully brought through the GPC cleanup procedure.  All soil re-extractions 
occurred within the 14 day QC limit, so no data qualification was required.   
 
II.) GC / MS Tuning: 
 
All GC / MS Tuning criteria were met.  No action was necessary. 
 
III.) Calibration: 
 
Initial Calibration: 
 
The Percent Relative Standard Deviations (%RSDs) were 43.6% for 2,4-dinitrophenol, 43.5% for 
4,6-dinitro-2-methylphenol and 26.0% for atrazine in the standards analyzed on 6/11/09 on 
instrument GC MSR, which exceeded the 15% QC limit.  Since the associated samples were field 
QC samples, no action was taken. 
 
The Percent Relative Standard Deviations (%RSDs) were 49.2% for 2,4-dinitrophenol, 51.3% for 
4,6-dinitro-2-methylphenol, 26.2% for pentachlorophenol and 40.4% for 3,3’-dichlorobenzidine in 
the standards analyzed on 6/23/09 on instrument GCMS-R.  All positive and non-detect results for 
these compounds in the soil SDG samples, not previously qualified based on  Initial or Continuing 
Calibration RRF criteria, were flagged as estimated (J) and (UJ). 
 
Please also see the Major Issues section for this fraction of the SDG. 
 
Continuing Calibration: 
 
The Percent Differences (%Ds) in the standards run on 6/18/09 at 09:26 on instrument GC MSR 
exceeded the 20% QC limit for the following compounds: 
 
 pentachlorophenol 51.7% 
 pyrene 22.8% 
 indeno(1,2,3-cd)pyrene 31.2% 
 dibenzo(a,h)anthracene 27.9% 
  
Since the associated samples were field QC samples, no action was required. 
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The Percent Differences (%Ds) in the standards run on 6/25/09 at 16:48 on instrument GC MSR 
exceeded the 20% QC limit for the following compounds: 
 
 4-nitroaniline 47.7% 
 naphthalene 22.6% 
 dibenzo(a,h)anthracene 23.5% 
 2-nitroaniline 32.9% 
 2,6-dinitrotoluene 35.1% 
 3-nitroaniline 40.9% 
 2,4-dinitrotoluene 38.3% 
 atrazine 26.0% 
 di-n-octylphthalate 40.7% 
 
All positive and non-detect results for these compounds in associated SDG sample  
VWAR-SB93-46-0609, not previously qualified based on either Initial or Continuing Calibration 
RRF criteria, were flagged as estimated (J) and (UJ).     
 
The Percent Differences (%Ds) in the standards run on 6/26/09 at 14:24 on instrument GC MSR 
exceeded the 20% QC limit for the following compounds: 
 
 4,6-dinitro-2-methylphenol 21.0% 
 naphthalene 25.7% 
 pyrene 22.0% 
 pentachlorophenol 22.4% 
 nitrobenzene 25.8% 
 4-nitroaniline 24.2% 
 atrazine 20.7% 
 3,3’-dichlorobenzidine 61.3% 
 di-n-octylphthalate 21.1% 
 
All positive and non-detect results for these compounds in the associated soil SDG samples, not 
previously qualified based on either Initial or Continuing Calibration RRF criteria, were flagged as 
estimated (J) and (UJ).  The associated samples were VWAR-SS93-01-0609,  
VWAR-SS94-01-0609, VWAR-SB94-46-0609, VWAR-SS95-01-0609, VWAR-SB95-46-0609, 
VWAR-SS96-01-0609 and VWAR-SB96P-46-0609. 
 
The Percent Differences (%Ds) in the standards run on 6/27/09 at 10:13 on instrument GC MSR 
exceeded the 20% QC limit for the following compounds: 
 
 pyrene 28.3% 
 indeno(1,2,3-cd)pyrene 23.1% 
 pentachlorophenol 25.9% 
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 nitrobenzene 25.7% 
 4-nitroaniline 47.5% 
 4,6-dinitro-2-methylphenol 34.0% 
 atrazine 20.5% 
 3,3’-dichlorobenzidine 105% 
 
All positive and non-detect results for these compounds in the associated soil SDG samples, not  
previously qualified based on either Initial and Continuing Calibration RRF criteria, were flagged 
as estimated (J) and (UJ).  The associated samples were VWAR-SS94-01-0609DL,  
VWAR-SB95-1516-0609, VWAR-SB96-46-0609, VWAR-SB96-2021-0609,   
VWAR-SS98-01-0609, VWAR-SB98-46-0609 and VWAR-SB98-1718-0609.     
 
Please also see the Major Issues section for this fraction of the SDG. 
 
IV.) Blanks: 
 
Method Blanks: 
 
Indeno(1,2,3-cd)pyrene was detected at 3.9 ug/kg in method blank WB65244.  Since the method 
blank result was less than the CRQL, all positive results for this compound in the soil SDG 
samples less than the CRQL were flagged as undetected (U) with the results being raised to the 
CRQL. 
 
Equipment Blank: 
 
Atrazine was detected at 0.16 ug/L in equipment blank VWAR-EB01-060809.  All positive results 
for atrazine in the associated SDG samples less than the CRQL were flagged as undetected (U) 
with the results being raised to the CRQL, since the equipment blank results were less than the 
CRQL.  The associated samples were VWAR-SS93-01-0609, VWAR-SB93-46-0609,  
VWAR-SS94-01-0609, VWAR-SB94-46-0609, VWAR-SS95-01-0609, VWAR-SB95-46-0609 
and VWAR-SB95-1516-0609. 
 
Tentatively Identified Compounds (TIC): 
 
TIC data were not included for this SDG.  No action was required. 
 
V.) Surrogate Recoveries:  
 
The Percent Recoveries (%Rs) were below the 53-136% QC limits for fluoranthene-d10 in the 
following SDG samples: 
 
 VWAR-SB93-46-0609 51% 
 WG64852-LCS 42% 
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 VWAR-SS93-01-0609 50% 
 VWAR-SB94-46-0609MS 52% 
 VWAR-SB94-46-0609MSD 51% 
 VWAR-SS95-01-0609 51% 
 VWAR-SB96P-46-0609 45% 
 
In addition, the Percent Recovery (%R) was 135% for pyrene-d10 in method blank WG64850, 
which exceeded the 36-134% QC limits.  Since only one Surrogate Recovery was below the QC 
limits for each field sample, no action was required.  No action was required for the method blank 
because it was a QC sample. 
 
VI.) Laboratory Control Samples (LCS): 
 
One water, two soil LCS samples and one soil LCS / LSD set were analyzed for this fraction of the 
SDG.  The Percent Recovery (%R) was 26% for 2,4-dinitrophenol in water LCS sample WG64850, 
which was below the 30-150% QC limits.  Since the associated samples were field QC samples, no 
action was taken.  The Percent Recovery (%R) was 65% for fluoranthene in the LCS sample 
WG65271, which was below the 68-126% QC limits.  All positive and non-detect results for this 
compound in associated soil SDG samples VWAR-SB95-46-0609, VWAR-SB95-1516-0609 and 
VWAR-SB98-46-0609 were flagged as estimated (J) and (UJ).  The Percent Recovery (%R) was 
66% for fluoranthene in LCSD sample WG65244, which was below the 68-126% QC limits.  All 
positive and non-detect results for this compound in the associate SDG samples were flagged as 
estimated (J) and (UJ).  The associated samples were VWAR-SB93-46-0609,  
VWAR-SB94-46-0609, VWAR-SB96-46-0609, VWAR-SB96-2021-0609,  
VWAR-SB98-1718-0609 and VWAR-SS98-01-0609. 
 
The Percent Recoveries (%Rs) were below their respective QC limits in LCS sample WG64852 
for the following compounds: 
 
 Compound LCS, %R QC Limits  
 phenanthrene 50% 58-122% 
 fluoranthene 56% 68-126% 
 pentachlorophenol 27% 30-150% 
 2,4-dinitrophenol 29% 30-150% 
 3,3’-dichlorobenzidine 24% 30-150% 
 
All positive and non-detect results for these compounds in the associated SDG samples were 
flagged as estimated (J) and (UJ), unless previously rejected based on other criteria.  The associated 
samples were VWAR-SS93-01-0609, VWAR-SS94-01-0609, VWAR-SS94-01-0609DL,  
VWAR-SS95-01-0609 VWAR-SS96-01-0609, VWAR-SB96P-46-0609 and   
VWAR-SS98-01-0609.   
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VII.) Matrix Spike / Matrix Spike Duplicate (MS / MSD): 
 
MS / MSD analyses were performed on SDG sample VWAR-SB94-46-0609 for this fraction of the 
SDG.  A total of eight Percent Recoveries (%Rs) were below the QC limits.  Data qualification 
based on MS / MSD criteria alone was not required, so no action was taken. 
 
VIII.) Field Duplicates: 
 
One set of field duplicate samples (VWAR-SB96-46-0609 / VWAR-SB96P-46-0609) was 
identified for this fraction of the SDG.  There were no calculable Relative Percent Differences 
(RPDs).    
 
IX.) Internal Standards Performance (ISTD): 
 
All ISTD criteria were met.  No action was required. 
 
X.) TCL Compound Identification: 
 
All TCL Compound Identification criteria were met.  No action was required. 
 
XI.) Compound Quantitation and Reported Contract Required Quantitation Limits (CRQL): 
 
The results for five compounds in the initial analysis of SDG sample VWAR-SS94-01-0609 
exceeded the linear calibration range.  A 3X dilution analysis was performed for this sample with 
all calibration criteria met.  The results for these five compounds in the initial analysis of the 
sample and the results for all compounds except these five in the reanalysis of the sample were 
rejected (R) based on data redundancy.   
 
XII.) System Performance: 
 
All System Performance criteria were met.  No action was required. 
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PESTICIDES  
 
SUMMARY 
 
I.) General: 
 
The analyses for Pesticides were performed by GC according to SW-846 Method 8081. 
 
II.) Overall Assessment of Data: 
 
All laboratory data were acceptable with qualifications. 
 
MAJOR ISSUES 
 
There were no major problems for this fraction of the SDG. 
 
MINOR ISSUES 
 
I.)  Holding Times: 
 
All Holding Time criteria were met.  No action was required. 
 
II.) Instrument Performance: 
 
All Instrument Performance criteria were met.  No action was required. 
 
III.)  Calibration: 
 
Initial Calibration: 
 
All Initial Calibration criteria were met.  No action was required. 
 
Continuing Calibration: 
 
The Percent Difference (%D) was 21.2% for delta BHC in the standards run on 6/19/09 at 17:13 
on the secondary column of instrument GC08, which exceeded the 20% QC limit.  The non-
detect result for this compound in associated SDG sample VWAR-SS93-01-0609 was flagged as 
estimated (UJ). 
 
The Percent Differences (%Ds) for the standards run on 6/19/09 at 21:18 on instrument GC08 
exceeded the 20% QC limit for the following compounds: 
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 Compound Col. 1, %D Col.2, %D 
 alpha BHC  48.2% 
 gamma BHC  48.8% 
 heptachlor  52.4% 
 beta BHC   42.0% 
 aldrin   43.0% 
 delta BHC  51.4% 
 methoxychlor 21.2% 57.6% 
 heptachlor epoxide  44.0% 
 endosulfan I  40.6% 
 4,4’-DDE   29.2% 
 dieldrin   40.4% 
 endrin   44.8% 
 4,4’-DDD   41.8% 
 endosulfan II  40.2% 
 4,4’-DDT   48.4% 
 endrin aldehyde  50.4% 
 alpha chlordane  44.0% 
 gamma chlordane  43.2% 
 endrin ketone  52.2% 
 
All positive and non-detect results for these compounds in the associated samples were flagged as 
estimated (J) and (UJ).  The associated samples were VWAR-SB93-46-0609,  
VWAR-SS94-01-0609, VWAR-SB94-46-0609, VWAR-SS95-01-0609, VWAR-SB95-46-0609,   
VWAR-SB95-1516-0609, VWAR-SS96-01-0609, VWAR-SB96-46-0609, VWAR-SB96P-46-0609 
and VWAR-SB96-2021-0609. 
 
The Percent Differences (%Ds) for the standards run on 6/23/09 at 23:36 on instrument GC08 
exceeded the 20% QC limit for the following compounds: 
 
 Compound Col. 1, %D Col.2, %D 
 delta BHC 23.0% 
 4,4’-DDT 69.0% 61.2% 
 endosulfan sulfate 21.2% 
 methoxychlor 53.8% 47.6% 
 endrin ketone 24.4% 
 4,4’-DDD  43.0% 
 
All positive and non-detect results for these compounds in the associated samples were flagged as 
estimated (J) and (UJ).  The associated samples were VWAR-SS94-01-0609DL, VWAR-SS98-01-
0609, VWAR-SB98-46-0609 and VWAR-SB98-1718-0609. 
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IV.) Blanks: 
 
Method Blanks: 
 
Methoxychlor was detected at 3.0 ug/kg in method blank WG64853.  Since there were no 
positive results for this compound in the SDG samples, no action was required.   
 
Equipment Blanks: 
 
Heptachlor was detected at 0.026 ug/L in equipment blank VWAR-EB01-060809 and 0.024 
ug/L in equipment blank VWAR-EB01-060909.  Since there were no positive results for this 
compound in the SDG samples, no action was required. 
  
V.) Surrogate Recoveries: 
 
In accordance with the Region II guidelines, the validator reviewed the laboratory’s soil 
surrogate QC limits of 70-125% for TCMX and 55-135% for DCB and determined that the 30-
150% QC limits listed in the guidelines were more suitable for this data set.  All soil Surrogate 
Recoveries were within the 30-150% QC limits, so no action was required.    
 
VI.) Laboratory Control Samples (LCS): 
 
One LCS sample and one LCS / LCSD set were analyzed by the laboratory for this SDG.  All LCS 
criteria were met.  No action was required. 
 
VII.) Matrix Spike / Matrix Spike Duplicate (MS / MSD): 
 
MS / MSD analyses were performed on SDG sample VWAR-SB94-46-0609.  All MS / MSD 
criteria were met.  No action was required.       
 
VIII.) Field Duplicates: 
 
One set of field duplicate samples (VWAR-SB96-46-0609 / VWAR-SB96P-01-0609 and 
VWAR-SB89-46-0609 / VWAR-SB89P-46-0609) were identified for this fraction of the SDG.  
There were no calculable Relative Percent Differences. 
 
IX.) Florisil Cleanup: 
 
Florisil Cleanup data were not submitted for this fraction of the SDG.  No action was taken. 
 
X.) GPC Cleanup: 
 
GPC Cleanup data were not submitted for this fraction of the SDG.  No action was taken.   
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XI.) Pesticide / PCB Identification Summary (PIS): 
 
The Column Percent Difference (%D) exceeded the 25% QC limit for the following samples: 
 
 Sample  Compound  %D 
 VWAR-SS94-01-0609 4,4’-DDE 26.8% 
 VWAR-SS96-01-0609 4,4’-DDE 38.7% 
   4,4’-DDT 28.5% 
 
The results for the compounds listed were flagged as estimated (J). 
 
XII.) Compound Quantitation and Reported Contract Required Quantitation Limits (CRQL): 
 
The results for 4,4’-DDE and 4,4’-DDT in the initial analysis of SDG sample  
VWAR-SS96-01-0609 exceeded the linear calibration range.  A 5X dilution analysis was 
performed for this sample with all calibration criteria met.  The result for 4,4’-DDE and  
4,4’-DDT in the initial analysis of the sample and the results for all compounds except 4,4’-DDE 
and 4,4’-DDT in the reanalysis of the sample were rejected (R) based on data redundancy.   
 
XIII.) System Performance: 
 
All System Performance criteria were met.  No action was required.   
 
 
POLYCHLORINATED BIPHENYLS (PCBs) 
 
SUMMARY 
 
I.) General: 
 
The analyses for PCBs were performed by GC according to SW-846 Method 8082. 
 
II.) Overall Assessment of Data: 
 
All laboratory data were acceptable with qualifications. 
 
MAJOR ISSUES 
 
There were no major problems for this fraction of the SDG. 
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MINOR ISSUES 
 
I.)  Holding Times: 
 
All Holding Time criteria were met.  No action was required. 
 
II.) Instrument Performance: 
 
All Instrument Performance criteria were met.  No action was required. 
 
III.)  Calibration: 
 
Initial Calibration: 
 
All Initial Calibration criteria were met.  No action was required. 
 
Continuing Calibration: 
 
The Percent Differences (%Ds) were 16.4% for aroclor 1016, 18.5% for aroclor 1260, 16.5% for 
TCMX and 15.7% for DCB in the standards run on 6/15/09 at 21:04 on the primary column of 
instrument GC07, which exceeded the 15% QC limit.  Since the associated samples were field QC 
samples, no action was required.   
 
The Percent Differences (%Ds) were 15.6% for aroclor 1016 and 20.6% for aroclor 1260 in the 
standards run on 6/16/09 at 18:20 on the primary column of instrument GC07, which exceeded the 
15% QC limit.  Since the associated samples were QC samples, no action was required. 
 
The Percent Differences (%Ds) were 26.1% for aroclor 1016 and 30.8% for aroclor 1260 in the 
standards run on 6/24/09 at 15:10 on the primary column of instrument GC07, which exceeded the 
15% QC limit.  All positive and non-detect results for these compounds were flagged as estimated 
(J) and (UJ).  The associated samples were VWAR-SS93-01-0609, VWAR-SB93-46-0609, 
VWAR-SS94-01-0609 and VWAR-SB94-46-0609. 
  
The Percent Differences (%Ds) were 22.1% for aroclor 1016 and 21.3% for aroclor 1260 in the 
standards run on 6/24/09 at 21:58 on the primary column of instrument GC07, which exceeded the 
15% QC limit.  All positive and non-detect results for these compounds were flagged as estimated 
(J) and (UJ).  The associated samples were VWAR-SS93-01-0609, VWAR-SB93-46-0609, 
VWAR-SS94-01-0609, VWAR-SB94-46-0609, VWAR-SS95-01-0609, VWAR-SB95-46-0609, 
VWAR-SB95-1516-0609, VWAR-SS96-01-0609, VWAR-SB96-46-0609, VWAR-SB96P-46-
0609, VWAR-SB96-2021-0609, VWAR-SS98-01-0609, VWAR-SB98-46-0609 and VWAR-SB98-
1718-0609. 
 
The Percent Differences (%Ds) were 35.6% for aroclor 1016 and 33.6% for aroclor 1260 on the 
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primary column and 18.1% and 18.3% on the secondary column in the standards run on 6/25/09 at 
04:42 of instrument GC07, which exceeded the 15% QC limit.  All positive and non-detect results 
for these compounds were flagged as estimated (J) and (UJ).  The associated samples were  
VWAR-SS95-01-0609, VWAR-SB95-46-0609, VWAR-SB95-1516-0609, VWAR-SS96-01-0609, 
VWAR-SB96-46-0609, VWAR-SB96P-46-0609, VWAR-SB96-2021-0609,  
VWAR-SS98-01-0609, VWAR-SB98-46-0609 and VWAR-SB98-1718-0609. 
 
The Percent Differences (%Ds) were 33.0% for aroclor 1016 and 29.6% for aroclor 1260 on the 
primary column and 15.4% for aroclor 1016 on the secondary column in the standards run on 
6/25/09 at 17:15 of instrument GC07, which exceeded the 15% QC limit.  Since the associated 
samples were QC samples, no action was required. 
 
IV.) Blanks: 
 
Method Blanks: 
 
There were no detections in the method blanks associated with this fraction of the SDG.  No 
action was required. 
 
Equipment Blanks: 
 
There were no detections in the equipment blank associated with this fraction of the SDG.  No 
action was required.   
 
V.) Surrogate Recoveries:   
 
All Surrogate Recovery criteria were met.  No action was required.  
 
VI.) Laboratory Control Samples (LCS): 
 
Two LCS / LCSD sets were analyzed by the laboratory for this SDG.  All LCS criteria were met. 
No action was required. 
 
VII.) Matrix Spike / Matrix Spike Duplicate (MS / MSD): 
 
MS / MSD analyses were performed on SDG sample VWAR-SB94-46-0609.  All MS / MSD 
criteria were met.  No action was required.    
 
VIII.) Field Duplicates: 
 
One set of field duplicate samples (VWAR-SB96-46-0609 / VWAR-SB96P-46-0609) was 
identified for this fraction of the SDG.  There were no calculable Relative Percent Differences, 
so no action was required.   
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IX.) Florisil Cleanup: 
 
Florisil Cleanup data were not submitted for this fraction of the SDG.  No action was taken. 
 
X.) GPC Cleanup: 
 
GPC Cleanup data were not submitted for this fraction of the SDG.  No action was taken.   
 
XI.) Pesticide / PCB Identification Summary (PIS): 
 
All PIS criteria were met.  No action was required. 
 
XII.) Compound Quantitation and Reported Contract Required Quantitation Limits (CRQL): 
 
All CRQL criteria were met.  No action was required. 
 
XIII.) System Performance: 
 
All System Performance criteria were met.  No action was required.   
 
 
EXPLOSIVES    
 
SUMMARY 
 
I.) General: 
 
The analyses for Explosives were performed by HPLC according to SW-846 Method 8330. 
 
II.) Overall Assessment of Data: 
 
All laboratory data were acceptable with qualifications. 
 
MAJOR ISSUES 
 
There were no major problems observed for this fraction of the SDG. 
 
MINOR ISSUES 
 
I.)  Holding Times: 
 
All Holding Time criteria were met.  No action was required. 
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II.) Instrument Performance: 
 
All Instrument Performance criteria were met.  No action was required.     
 
III.)  Calibration: 
 
Initial Calibration: 
 
All Initial Calibration criteria were met.  No action was required. 
 
Continuing Calibration: 
 
The Percent Difference (%D) was 19.4% for Tetryl in the standards run on 6/11/09 at 23:21 on 
instrument HPLC02, which exceeded the 15% QC limit.  Since the associated samples were field 
and laboratory QC samples, no action was required. 
 
The Percent Differences (%Ds) were 24.2% for Tetryl, 17.2% for 2-nitrotoluene, 18.8% for  
4-nitrotoluene and 16.7% for 3-nitrotoluene in the standards run on 6/17/09 at 09:53 on 
instrument HPLC02, which exceeded the 15% QC limit.  Since the associated samples were field 
and laboratory QC samples, no action was required. 
 
The Percent Difference (%D) was 30.4% for Tetryl in the standards run on 6/17/09 at 18:46 on 
instrument HPLC02, which exceeded the 15% QC limit.  Since the associated samples were field 
and laboratory QC samples, no action was required. 
 
The Percent Differences (%Ds) in the standards run on 6/19/09 at 15:31 on instrument HPLC02 
exceeded the 15% QC limit for the following compounds: 
    
   Tetryl 19.8% 
   2-AM-DNT 17.5% 
   2,6-dinitrotoluene 18.7% 
   2,4-dinitrotoluene 16.7% 
   2-nitrotoluene 16.1% 
   3-nitrotoluene 16.7% 
 
The results for these compounds in the associated samples, which consisted entirely of non-detects, 
were flagged as estimated (UJ).  The associated samples were VWAR-SS93-01-0609,  
VWAR-SB93-46-0609, VWAR-SS94-01-0609, VWAR-SS94-46-0609, VWAR-SB94-46-0609 and 
VWAR-SS95-01-0609.   
 
The Percent Differences (%Ds) were 28.2% for Tetryl and 18.4% for 2,6-dinitrotoluene in the 
standards run on 6/20/09 at 02:40 on instrument HPLC02, which exceeded the 15% QC limit.  The 
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results for these compounds in the associated SDG samples were flagged based on the previous 
calibration, so no further action was required. 
 
The Percent Differences (%Ds) in the standards run on 6/25/09 at 21:40 on instrument HPLC02 
exceeded the 15% QC limit for the following compounds: 
 
   HMX 28.4% 
   RDX 33.9% 
   1,3-dinitrobenzene 26.8% 
   nitrobenzene 26.7% 
   Tetryl 25.2% 
   2,4,6-trinitrotoluene 26.8% 
   4-AM-DNT 26.9% 
   2-AM-DNT 27.0% 
   2,6-dinitrotoluene 26.9% 
   2,4-dinitrotoluene 27.2% 
   2-nitrotoluene 27.1% 
   4-nitrotoluene 23.2% 
   3-nitrotoluene 23.6% 
 
 
All results for these compounds in the associated samples, which consisted entirely of non-detects, 
were flagged as estimated (UJ).  The associated samples were VWAR-SB95-46-0609,  
VWAR-SB95-1516-0609, VWAR-SS96-01-0609, VWAR-SB96-46-0609,  
VWAR-SB96P-46-0609, VWAR-SB96-2021-0609, VWAR-SS98-01-0609, VWAR-SB98-46-0609 
and VWAR-SB98-1718-0609. 
 
IV.) Blanks: 
 
Method Blanks: 
 
There were no detections in the method blanks associated with this fraction of the SDG.  No 
action was required.   
 
Equipment Blank: 
 
There were no detections in the equipment blank associated with this fraction of the SDG.  No 
action was required. 
 
V.) Surrogate Recoveries: 
 
All Surrogate Recovery criteria were met.  No action was required. 
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VI.) Laboratory Control Samples (LCS): 
 
Two LCS / LCSD sets were analyzed by the laboratory for this SDG.  The Percent Recovery 
(%R) was 116% for HMX in LCS sample WG64960, which exceeded the 80-115% QC limits.  
Since the associated samples were field QC samples, no action was required. 
 
VII.) Matrix Spike / Matrix Spike Duplicate (MS / MSD): 
 
MS / MSD analyses were performed on SDG sample VWAR-SB94-46-0609.  All MS / MSD 
criteria were met.  No action was required.   
 
VIII.) Field Duplicates: 
 
One set of field duplicate samples (VWAR-SB96-46-0609 / VWAR-SB96P-46-0609) was 
identified for this fraction of the SDG.  There were no calculable Relative Percent Differences, 
so no action was required.   
 
IX.) TCL Compound Identification: 
 
All TCL Compound Identification criteria were met.  No action was required.   
 
X.) Compound Quantitation and Reported Contract Required Quantitation Limits (CRQL): 
 
All CRQL criteria were met.  No action was required. 
 
XII.) System Performance: 
 
All System Performance criteria were met.  No action was required.   
 
 
TOTAL METALS  
 
SUMMARY 
 
I.) Overall Assessment of Data: 
 
The analyses for Total Metals were performed using SW-846 Methods 6010, 6020 and 7470A.  
 
All laboratory data were acceptable with qualification. 
 
MAJOR ISSUES 
 
There were no major problems observed for this fraction of the SDG. 
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MINOR ISSUES 
 
I.) Holding Times: 
 
All Holding Time criteria were met.  No action was required.   
 
II.) Calibration: 
 
All Tuning, Initial and Continuing Calibration criteria were met.  No action was required.   
 
III.) CRDL Standards: 
 
The Percent Recovery (%R) was 142% for potassium in the standard analyzed on 6/17/09 at 
21:20, which exceeded the 70-130% QC limits.  Since the results for potassium in the associated 
SDG samples were greater than 2X the CRDL, no action was required.   
 
IV.) Blanks: 
 
Preparation Blank Results: 
 
The following analytes were detected in preparation blank PBSZF151CS0:  
 
  Analyte  Concentration 
  aluminum  4.925 mg/kg 
  barium  0.076 mg/kg 
  calcium  3.561 mg/kg 
  chromium  0.171 mg/kg 
  cobalt  -0.048 mg/kg 
  copper  0.232 mg/kg 
  iron  8.012 mg/kg 
  magnesium  2.453 mg/kg 
  nickel  0.082 mg/kg 
  potassium  46.38 mg/kg 
  silver  -0.075 mg/kg 
  sodium  48.17 mg/kg 
  thallium  0.018 mg/kg 
   
All positive results for these analytes, except for cobalt and silver, in the associated soil SDG 
samples less than the CRDL were flagged as undetected (U) with the results being raised to the 
CRDL.  Since the absolute values for cobalt and silver were less than the CRDL, no action was 
required.  The associated samples were VWAR-SS93-01-0609, VWAR-SB93-46-0609,  
VWAR-SS94-01-0609, VWAR-SB94-46-0609, VWAR-SS95-01-0609, VWAR-SB95-46-0609, 
VWAR-SB95-1516-0609, VWAR-SB96-46-0609, VWAR-SB96P-46-0609,   
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VWAR-SB96-2021-0609, VWAR-SS98-01-0609, VWAR-SB98-46-0609 and  
VWAR-SB98-1718-0609. 
 
The following analytes were detected in preparation blank PBSZF161CS0:  
 
  Analyte  Concentration 
  aluminum  5.488 mg/kg 
  barium  0.096 mg/kg 
  calcium  3.574 mg/kg 
  cobalt  -0.056 mg/kg 
  copper  0.469 mg/kg 
  iron  5.810 mg/kg 
  magnesium  2.082 mg/kg 
  nickel  0.050 mg/kg 
  potassium  -14.56 mg/kg 
  sodium  11.14 mg/kg 
  thallium  0.011 mg/kg 
  zinc  0.127 mg/kg 
   
All positive results for these analytes, except for cobalt and potassium, in associated soil SDG 
sample VWAR-SS96-01-0609 less than the CRDL were flagged as undetected (U) with the results 
being raised to the CRDL.  Since the absolute values for cobalt and potassium were less than the 
CRDL, no action was required.   
 
The following analytes were detected in preparation blank PBWZF121CW0:  
 
  Analyte  Concentration 
  aluminum  60.45 ug/L 
  antimony  0.267 ug/L 
  cadmium  0.056 ug/L 
  calcium  16.48 ug/L 
  chromium  0.733 ug/L 
  cobalt  -0.784 ug/L 
  magnesium  22.38 ug/L 
  nickel  0.352 ug/L 
  potassium  474 ug/L 
  sodium  86.1 ug/L 
  thallium  0.183 ug/L 
  vanadium  0.688 ug/L 
  zinc  1.76 ug/L 
 
Since the associated samples were field QC samples, no action was taken.   
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Equipment Blanks: 
 
All detections in the equipment blanks for this SDG were either less than the CRDL or the water 
preparation blank results, so no action was required.   
 
Calibration Blanks: 
 
The following calibration blank results were associated with the SDG samples: 
      
  Blank ID Analyte Conc.   
  ICB 6/23/09 mercury -0.03 ug/L 
  CCB4 6/18/09 silver 0.64 ug/L 
  ICB 6/19/09 antimony 0.03 ug/L 
   beryllium 0.02 ug/L 
   cadmium 0.02 ug/L 
   selenium 0.27 ug/L 
  CCB5 6/20/09 arsenic 0.10 ug/L 
  CCB7 6/20/09 arsenic 0.09 ug/L 
  ICB 6/23/09 beryllium 0.02 ug/L 
   cadmium 0.03 ug/L 
   thallium 0.11 ug/L 
  CCB3 6/23/09 antimony 0.04 ug/L 
   arsenic 0.09 ug/L 
   selenium 0.17 ug/L 
  CCB4 6/23/09 antimony 0.04 ug/L 
   vanadium 0.14 ug/L 
  CCB6 6/24/09 antimony 0.05 ug/L 
   arsenic 0.14 ug/L 
   selenium 0.30 ug/L 
  CCB7 6/24/09  antimony 0.03 ug/L 
  CCB8 6/24/09 arsenic 0.12 ug/L 
   selenium 0.33 ug/L 
   vanadium 0.17 ug/L 
 
The positive result for silver in sample VWAR-SS93-01-0609, which was associated with CCB4 
6/18/09 and was less than the CRDL, was flagged as undetected (U) with the result being raised to 
the CRDL.  All positive results for beryllium, cadmium and thallium in the soil SDG samples less 
than the CRDL were flagged as undetected (U) with the results being raised to the CRDL.  The 
positive results for antimony, arsenic and selenium in SDG samples VWAR-SS93-01-0609, 
VWAR-SB93-46-0609 and VWAR-SS94-01-0609, which were associated with CCB3 6/23/09, less 
than the CRDL were flagged as undetected (U) with the results being raised to the CRDL.  All 
positive results for antimony and vanadium in the SDG samples associated with CCB4(6/23/09), 
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not previously flagged based on preparation blank criteria, less than the CRDL were flagged as 
undetected (U) with the results being raised to the CRDL.  The associated samples were  
VWAR-SS93-01-0609, VWAR-SB93-46-0609, VWAR-SS94-01-0609, VWAR-SB94-46-0609, 
VWAR-SS95-01-0609, VWAR-SB95-46-0609, VWAR-SB95-1516-0609, VWAR-SB96-46-0609, 
VWAR-SB96P-46-0609 and VWAR-SB96-2021-0609.  All positive results for antimony, arsenic, 
selenium and vanadium in the SDG samples associated with CCB7(6/24/09) and CCB8(6/24/09, 
not previously flagged based on preparation blank criteria, less than the CRDL were flagged as 
undetected (U) with the results being raised to the CRDL.  The associated samples were  
VWAR-SS98-01-0609, VWAR-SB98-46-0609 and VWAR-SB98-1718-0609.  There were several 
listed CCBs where the only associated SDG samples were QC samples, so no action was necessary. 
 Also, the absolute values for the negative results listed above were all less than the CRDL, so no 
further action was required. 
 
There were numerous other detections for the compounds listed in the preparation blank section 
found in the calibration blanks.  Since the results for these analytes in the SDG samples were 
previously qualified based on the preparation blank contamination, no further action was necessary.  
  
 
IV.) ICP Interference Check Sample Results: 
 
All Interference Percent Recovery criteria were met.  No action was required. 
 
V.) ICP Serial Dilution Analysis: 
 
Serial Dilution Analysis was performed on SDG sample VWAR-SB94-46-0609.  The Percent 
Difference (%D) was 16.9% for potassium, which exceeded the 10% QC limit.  All positive results 
for potassium in the soil SDG samples were flagged as estimated (J).   
 
VI.) Laboratory Control Samples (LCS): 
 
All LCS criteria were met.  No action was required. 
 
VII.) Duplicate Sample Analysis (MD): 
 
Duplicate Sample Analysis was performed on SDG sample VWAR-SB96-46-0609.  The Relative 
Percent Differences (RPDs) were 155% for calcium and 35% for magnesium, which exceeded the 
35% QC limit.  All positive results for magnesium in the soil SDG samples, which were greater than 
the CRQL, were flagged as estimated (J).  All positive results for calcium in the soil SDG samples 
greater than the CRDL were rejected (R), since the RPD for calcium exceeded 120%. 
 
VIII.) Matrix Spike (MS): 
 
Matrix Spike / Matrix Spike Duplicate analyses (MS / MSD) were performed on SDG sample 
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VWAR-SB94-46-0609.  The Percent Recoveries (%Rs) were outside the QC limits for the following 
analytes: 
 
 Compound MS, %R MSD,%R QC Limits 
 antimony 36.2% 39.5% 75-125% 
 barium 157%  75-125% 
 zinc 71.4%  75-125% 
 
All positive and non-detect results for antimony and zinc in the soil SDG samples were flagged as 
estimated (J) and (UJ), and all positive results for barium in the soil SDG samples were flagged as 
estimated (J).   
 
IX.) Field Duplicates: 
 
One set of field duplicate samples (VWAR-SB96-46-0609 / VWAR-SB96P-46-0609) was 
identified for this SDG.  The calculable Relative Percent Differences (RPDs) were: 
 
  aluminum 21% 
  barium 16% 
  calcium 44% 
  chromium 14% 
  copper 9.7% 
  cobalt 9.7% 
  copper 17% 
  iron 22% 
  lead 9.0% 
  magnesium 0% 
  manganese 40% 
  potassium 23% 
  sodium 13% 
  vanadium 18% 
  zinc 17% 
  
The RPDs for calcium and manganese exceeded the 35% QC limit.  The results for these 
compounds in the field duplicate samples were flagged as estimated (J). 
 
X.) Internal Standards Recovery (ISTD): 
 
All ISTD criteria were met.  No action was required. 
 
XI.) Sample Result, Calculation/Transcription Verification: 
 
All criteria were met.  No action was necessary 
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XII.) Quarterly Verification of Instrumental Parameters: 
 
All criteria were met.  No action was taken. 
 
 
TOTAL CYANIDE  
 
SUMMARY 
 
I.) Overall Assessment of Data: 
 
The analyses for Total Cyanide were performed using SW-846 Method 9012A Mod.  
 
All laboratory data were acceptable without qualification. 
 
MAJOR ISSUES 
 
There were no major problems observed for this fraction of the SDG. 
 
MINOR ISSUES 
 
I.) Holding Times: 
 
All Holding Time criteria were met.  No action was required.   
 
II.) Calibration: 
 
All Initial and Continuing Calibration criteria were met.  No action was required.   
 
III.) Blanks: 
 
There were no results in the blanks associated with this fraction of the SDG.  No action was 
required 
 
IV.) Laboratory Control Samples (LCS): 
 
Two LCS / LCSD sets were analyzed for this fraction of the SDG.  The Relative Percent 
Difference (RPD) was 60% for WG65213LCS / LCSD.  Data qualification based on LCS RPD 
criteria was not required, so no action was taken. 
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V.) Matrix Spike / Matrix Spike Duplicate (MS / MSD): 
 
MS / MSD analyses were performed on SDG sample VWAR-SB94-46-0609.  All MS / MSD 
criteria were met.  No action was required.   
 
VI.) Field Duplicates: 
 
Two sets of field duplicate samples (VWAR-SB96-46-0609 / VWAR-SB96P-46-0609 and 
VWAR-SB89-46-0609 / VWAR-SB89P-46-0609) were identified for this SDG.  There were no 
calculable Relative Percent Differences (RPDs), so no action was required. 
 
VII.) Sample Result, Calculation/Transcription Verification: 
 
All criteria were met.  No action was necessary 
 
 
PERCHLORATE    
 
SUMMARY 
 
I.) General: 
 
The analyses for Perchlorate were performed by HPLC according to SW-846 Method 6850. 
 
II.) Overall Assessment of Data: 
 
All laboratory data were acceptable without qualifications. 
 
MAJOR ISSUES 
 
There were no major problems observed for this fraction of the SDG. 
 
MINOR ISSUES 
 
I.)  Holding Times: 
 
All Holding Time criteria were met.  No action was required. 
 
II.) Instrument Performance: 
 
All Instrument Performance criteria were met.  No action was required.     
 



 

 
 
 33

 
III.)  Calibration: 
 
All Initial and Continuing Calibration criteria were met.  No action was required. 
 
IV.) Blanks: 
 
Method Blanks: 
 
There were no detections in the method blanks associated with this fraction of the SDG.  No 
action was required.   
 
Equipment Blank: 
 
There were no detections in the equipment blank associated with this fraction of the SDG.  No 
action was required.   
 
V.) Laboratory Control Samples (LCS): 
 
Two LCS samples were analyzed by the laboratory for this SDG.  All LCS criteria were met.  No 
action was required.   
 
VI.) Method Spikes: 
 
Eight Method Spikes were analyzed by the laboratory for this SDG.  All criteria were met.  No 
action was required. 
 
VII.) Matrix Spike / Matrix Spike Duplicate (MS / MSD): 
 
MS / MSD analyses were performed on SDG sample VWAR-SB94-46-0609.  All MS / MSD 
criteria were met.  No action was required.   
 
VIII.) Field Duplicates: 
 
One set of field duplicate samples (VWAR-SB96-46-0609 / VWAR-SB96P-46-0609) was 
identified for this fraction of the SDG.  The calculable Relative Percent Difference (RPD) was 
34%.   
 
IX.) Internal Standards Performance (ISTD): 
 
All ISTD criteria were met.  No action was required. 
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IX.) TCL Compound Identification: 
 
All TCL Compound Identification criteria were met.  No action was required. 
 
X.) Compound Quantitation and Reported Contract Required Quantitation Limits (CRQL): 
 
All CRQL criteria were met.  No action was required. 
 
XII.) System Performance: 
 
All System Performance criteria were met.  No action was required. 

















































































































































































































































































































































  
 
 
 
 

 
DATA VALIDATION SUMMARY 

REPORT 
 
 
COMPANY:    CH2M HILL, Inc. 
SITE NAME:    Clean III CTO-007 Vieques Remedial Investigation, Vieques 

Island, PR 
PROJECT NUMBER:  180357 
CONTRACTED LAB:  Katahdin Analytical Services 
QA/QC LEVEL:   EPA Level IV  
EPA SOW/METHODS:  SW-846  
VALIDATION GUIDELINES: USEPA Contract Laboratory Program National Functional    

Guidelines for Organic Data Review, 1999; USEPA Contract 
Laboratory Program National Functional Guidelines for   

     Inorganic Data Review, 2004, Region II Modifications 
SAMPLE MATRICES:  Soil and Water 
TYPES OF ANALYSES:  Volatile Organics (VOA), Semivolatile Organics (SVOA), 

Semivolatile Organics by SIM (SVOA-SIM), Pesticides, 
Polychlorinated Biphenyls (PCB), Explosives, Total Metals, 
Total Cyanide, Perchlorate  

 
SDG NUMBER:   CTO007-4 
     
SAMPLES: 
 
     SVOA- 
Client Sample # Lab Sample # Matrix VOA SVOA SIM 
VWAR-TB01-060909 SC3069-1 Water X 
VWAR-SS97-01-0609 SC3069-2 Soil X  X 
VWAR-SS97-01-0609 SC3069-3 Soil    X 
VWAR-SB97-46-0609 SC3069-4 Soil X  X 
VWAR-SB97-46-0609 SC3069-5 Soil    X 
VWAR-SS90-01-0609 SC3069-6 Soil X  X 
VWAR-SS90-01-0609 SC3069-7 Soil    X 
VWAR-SB91-23-0609 SC3069-8 Soil X  X 
VWAR-SB91-23-0609 SC3069-9 Soil    X 
VWAR-SB91-46-0609 SC3069-10 Soil X  X 
VWAR-SB91-46-0609 SC3069-11 Soil    X 
VWAR-SB91-1314-0609 SC3069-12 Soil X  X 
VWAR-SB91-1314-0609 SC3069-13 Soil    X 



         SVOA- 
Client Sample # Lab Sample # Matrix VOA SVOA SIM 
VWAR-EB01-061009 SC3069-14 Water X X 
VWAR-EB01-061009 SC3069-15 Water   X 
VWAR-TB01-061009 SC3101-1 Water X 
VWAR-SS73-OH-0609 SC3101-2 Soil X X 
VWAR-SS73-OH-0609 SC3101-3 Soil   X 
VWAR-SS74-OH-0609 SC3101-4 Soil X X 
VWAR-SS74-OH-0609 SC3101-5 Soil   X 
VWAR-SS75-OH-0609 SC3101-6 Soil X X 
VWAR-SS75-OH-0609 SC3101-7 Soil   X 
VWAR-SS75P-OH-0609 SC3101-8 Soil X X 
VWAR-SS75P-OH-0609 SC3101-9 Soil   X 
VWAR-SS76-OH-0609 SC3101-10 Soil X X 
VWAR-SS76-OH-0609 SC3101-11 Soil   X 
VWAR-SS77-OH-0609 SC3101-12 Soil X X 
VWAR-SS77-OH-0609 SC3101-13 Soil   X 
VWAR-SS78-OH-0609 SC3101-14 Soil X X 
VWAR-SS78-OH-0609 SC3101-15 Soil   X 
VWAR-SS79-OH-0609 SC3101-16 Soil X X 
VWAR-SS79-OH-0609 SC3101-17 Soil   X 
VWAR-SS79-OH-0609DL SC3101-17DL Soil   X 
VWAR-SS99-OH-0609 SC3101-18 Soil X X 
VWAR-SS99-OH-0609 SC3101-19 Soil   X 
VWAR-SS100-OH-0609 SC3101-20 Soil X X 
VWAR-SS100-OH-0609 SC3101-21 Soil   X 
VWAR-SS100P-OH-0609 SC3101-22 Soil X X 
VWAR-SS100P-OH-0609 SC3101-23 Soil   X 
VWAR-SS80-OH-0609 SC3101-24 Soil X X 
VWAR-SS80-OH-0609 SC3101-25 Soil   X 
VWAR-SS80P-OH-0609 SC3101-26 Soil X X 
VWAR-SS80P-OH-0609 SC3101-27 Soil   X 
VWAR-SS74-OH-0609MS SC3101-4MS Soil X X 
VWAR-SS74-OH-0609MS SC3101-5MS Soil   X 
VWAR-SS74-OH-0609MSD SC3101-4MSD Soil X X  
VWAR-SS74-OH-0609MSD SC3101-5MSD Soil   X 
VWAR-SS79-OH-0609MS SC3101-16MS Soil X X 
VWAR-SS79-OH-0609MS SC3101-17MS Soil   X 
VWAR-SS79-OH-0609MSD SC3101-16MSD Soil X X 
VWAR-SS79-OH-0609MSD SC3101-17MSD Soil   X 
 
 
Client Sample #  Lab Sample # Matrix Pesticides PCBs Explosives 
VWAR-SS97-01-0609 SC3069-2 Soil X  X X 
VWAR-SB97-46-0609 SC3069-4 Soil X  X X 
VWAR-SS90-01-0609 SC3069-6 Soil X  X X 



Client Sample #  Lab Sample # Matrix Pesticides PCBs Explosives 
VWAR-SB91-23-0609 SC3069-8 Soil X  X X 
VWAR-SB91-46-0609 SC3069-10 Soil X  X X 
VWAR-SB91-1314-0609 SC3069-12 Soil X  X X 
VWAR-EB01-061009 SC3069-14 Water X X X 
VWAR-SS73-OH-0609 SC3101-2 Soil X X X 
VWAR-SS74-OH-0609 SC3101-4 Soil X X X 
VWAR-SS75-OH-0609 SC3101-6 Soil X X X 
VWAR-SS75P-OH-0609 SC3101-8 Soil X X X 
VWAR-SS76-OH-0609 SC3101-10 Soil X X X 
VWAR-SS77-OH-0609 SC3101-12 Soil X X X 
VWAR-SS78-OH-0609 SC3101-14 Soil X X X 
VWAR-SS79-OH-0609 SC3101-16 Soil X X X 
VWAR-SS99-OH-0609 SC3101-18 Soil X X X 
VWAR-SS100-OH-0609 SC3101-20 Soil X X X 
VWAR-SS100P-OH-0609 SC3101-22 Soil X X X 
VWAR-SS80-OH-0609 SC3101-24 Soil X X X 
VWAR-SS80P-OH-0609 SC3101-26 Soil X X X 
VWAR-SS74-OH-0609MS SC3101-4MS Soil X X X 
VWAR-SS74-OH-0609MSD SC3101-4MSD Soil X X X 
VWAR-SS79-OH-0609MS SC3101-16MS Soil X X X 
VWAR-SS79-OH-0609MSD SC3101-16MSD Soil X X X 
 
 
     Total Total 
Client Sample # Lab Sample # Matrix Metals CN Perchlorate 
VWAR-SS97-01-0609 SC3069-2 Soil X  X  
VWAR-SS97-01-0609 798526 Soil    X 
VWAR-SB97-46-0609 SC3069-4 Soil X  X  
VWAR-SB97-46-0609 798527 Soil    X 
VWAR-SS90-01-0609 SC3069-6 Soil X  X  
VWAR-SS90-01-0609 798528 Soil    X 
VWAR-SB91-23-0609 SC3069-8 Soil X  X  
VWAR-SB91-23-0609 798529 Soil    X 
VWAR-SB91-46-0609 SC3069-10 Soil X  X  
VWAR-SB91-46-0609 798530 Soil    X 
VWAR-SB91-1314-0609 SC3069-12 Soil X  X  
VWAR-SB91-1314-0609 798531 Soil    X 
VWAR-EB01-061009 SC3069-14 Water X X  
VWAR-EB01-061009 798532 Water   X 
VWAR-SS73-OH-0609 SC3101-2 Soil X X  
VWAR-SS73-OH-0609 798533 Soil   X 
VWAR-SS74-OH-0609 SC3101-4 Soil X X  
VWAR-SS74-OH-069 798534 Soil   X 
VWAR-SS75-OH-0609 SC3101-6 Soil X X  
VWAR-SS75-OH-0609 798535 Soil   X 
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DATA QUALIFICATION SUMMARY 
 
 
Katahdin Analytical Services - CTO007-4 - Organics & Inorganics 
 
SAMPLES: VWAR-TB01-060909, VWAR-SS97-01-0609, VWAR-SB97-46-0609, 
  VWAR-SS90-01-0609, VWAR-SB91-23-0609, VWAR-SB91-46-0609, 
   VWAR-SB91-1314-0609, VWAR-TB01-061009, VWAR-EB01-061009,   
  VWAR-SS73-OH-0609, VWAR-SS74-OH-0609, VWAR-SS75-OH-0609, 
  VWAR-SS75P-OH-0609, VWAR-SS76-OH-0609, VWAR-SS77-OH-0609, 
  VWAR-SS78-OH-0609, VWAR-SS79-OH-0609, VWAR-SS99-OH-0609, 
  VWAR-SS100-OH-0609, VWAR-SS100P-OH-0609, VWAR-SS80-OH-0609, 
  VWAR-SS80P-OH-0609  
 
 
VOLATILE  ORGANICS 
 
SUMMARY 
 
I.) General: 
 
The analyses for Volatile Organics were performed by GC / MS according to EPA Method 8260B. 
 
II.) Overall Assessment of Data: 
 
All laboratory data were acceptable with qualification. 
 
MAJOR ISSUES 
 
There were no Major Issues for this fraction of the SDG. 
 
MINOR ISSUES 
 
I.)  Holding Times: 
 
All Holding Time criteria were met.  No action was required.  
 
II.) GC / MS Tuning: 
 
All GC / MS Tuning criteria were met.  No action was necessary. 
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III.) Calibration: 
 
Initial Calibration: 
 
All Initial Calibration criteria were met.  No action was required.   
 
Continuing Calibration: 
 
The Percent Difference (%D) was 20.3% for 1,2,3-trichlorobenzene in the standards run on 6/12/09 
at 09:01 on instrument GC MSF, which exceeded the 20% QC limit.  All positive and non-detect 
results for this compound in the associated samples were flagged as estimated (J) and (UJ).  The 
associated samples were VWAR-SS97-01-0609, VWAR-SS90-01-0609, VWAR-SB91-23-0609, 
VWAR-SB91-46-0609, VWAR-SB91-1314-0609, VWAR-SS73-OH-0609, VWAR-SS75-OH-
0609, VWAR-SS75P-OH-0609, VWAR-SS76-OH-0609, VWAR-SS77-OH-0609, VWAR-SS78-
OH-0609, VWAR-SS99-OH-0609 and VWAR-SS100-OH-0609.  
 
The Percent Differences (%Ds) in the standards run on 6/15/09 at 09:51 on instrument GC MSF 
exceeded the 20% QC limit for the following compounds: 
 
 trichlorofluoromethane 23.9% 
 MTBE 23.4% 
 1,1-dichloroethane 21.3% 
 bromochoromethane 22.9%  
 1,1,1-trichloroethane 20.6% 
 cyclohexane 24.4% 
 1,2,3-trichlorobenzene 20.1% 
  
All positive and non-detect results for these compounds in the associated samples were flagged as 
estimated (J) and (UJ).  The associated samples were VWAR-SS74-OH-0609, VWAR-SS79-OH-
0609, VWAR-SS100P-OH-0609, VWAR-SS80-OH-0609 and VWAR-SS80P-OH-0609. 
 
The Percent Differences (%Ds) were 21.6% for carbon tetrachloride and 24.4% for 
methylcyclohexane in the standards run on 6/15/09 at 09:15 on instrument GC MSS, which 
exceeded the 20% QC limit.  Since the associated samples were QC samples, no action was 
required.  
 
IV.) Blanks: 
 
Method Blanks: 
 
There were no detections in the method blanks associated with this fraction of the SDG.  No action 
was required. 
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Equipment Blank: 
 
Acetone and methylene chloride were detected at 4 ug/L and 0.4 ug/L, respectively, in equipment 
blank VWAR-EB01-061009.  Since the results for these compounds were less than 2X the CRQL, 
all positive detections for acetone and methylene chloride in the SDG samples less than the CRQL 
were flagged as undetected (U) with the results being raised to the CRQL.   
 
Trip Blanks: 
 
Methylene chloride was detected at 0.3 ug/L in trip blank VWAR-TB01-060909.  Since the results 
for this compound were less than 2X the CRQL, all positive results for methylene chloride in the 
SDG samples less than the CRQL were flagged as undetected (U) with the results being raised to 
the CRQL. 
 
Tentatively Identified Compounds (TIC): 
 
TIC data were not included for this SDG.  No action was required. 
 
V.) Surrogate Recoveries: 
 
The Percent Recoveries (%Rs) were outside their respective QC limits for dibromofluorobenzene 
(67-118%), toluene-d8 (85-115%) and bromofluorobenzene (85-120%) in the following samples: 
 
 Sample dibromofluorobenzene toluene-d8 bromofluorobenzene 
 WG64900 LCS   81% 
 WG64900 BLANK   80% 
 VWAR-SS97-01-0609 124% 77% 84% 
 VWAR-SB97-46-0609  81% 80% 
 VWAR-SS90-01-0609 120% 76% 71% 
 VWAR-SB91-23-0609   79% 
 VWAR-SB91-46-0609 119%  
 VWAR-SB91-1314-0609 123% 83% 78% 
 VWAR-SS73-OH-0609 120%  81% 
 VWAR-SS75-OH-0609 125%  66% 
 VWAR-SS75P-OH-0609 133% 81% 73% 
 VWAR-SS76-OH-0609 120% 83% 81% 
 VWAR-SS77-OH-0609 119% 
 VWAR-SS78-OH-0609 137%  84% 
 VWAR-SS99-OH-0609 131%  84% 
 WG65028-LCS  77% 
 VWAR-SS74-OH-0609  80% 79% 
 VWAR-SS79-OH-0609 127%  77% 
 VWAR-SS100P-OH-0609 136%  73% 
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 Sample dibromofluorobenzene toluene-d8 bromofluorobenzene 
 VWAR-SS80-OH-0609 129% 79% 78% 
 VWAR-SS80P-OH-0609 132% 
 VWAR-SS74-OH-0609MS 127% 80% 79% 
 VWAR-SS74-OH-0609MSD 134% 83% 77% 
 VWAR-SS79-OH-0609MS 123% 81% 81% 
 VWAR-SS79-OH-0609MSD 126% 83% 77% 
 
All positive results for samples VWAR-SB91-46-0609, VWAR-SS77-OH-0609 and  
VWAR-SS80P-OH-0609 and all positive and non-detect results for the remaining listed SDG 
samples were flagged as estimated (J) and (UJ). 
 
VI.) Laboratory Control Samples (LCS): 
 
A total of three soil LCS samples and one water LCS samples were analyzed for this fraction of the 
SDG.  All LCS criteria were met.  No action was required.   
 
VII.) Matrix Spike / Matrix Spike Duplicate (MS / MSD): 
 
MS / MSD analyses were performed on SDG samples VWAR-SS74-OH-0609 and  
VWAR-SS79-OH-0609.  A total of sixteen Percent Recoveries (%Rs) and nineteen Relative 
Percent Differences (RPDs) were outside the QC limits for the first set and a total of thirteen %Rs 
were outside the QC limits for the second set.  Based on a review of the parent sample data, the MS 
/ MSD data and the LCS data, and using professional judgment, the validator deemed data 
qualification as not necessary for this sample. 
 
VIII.) Field Duplicates: 
 
Three sets of field duplicate samples (VWAR-SS75-OH-0609 / VWAR-SS75P-OH-0609, 
VWAR-SS100-OH-0609 / VWAR-SS100P-OH-0609 and VWAR-SS80-OH-0609 /  
VWAR-SS80P-OH-0609) were identified for this fraction of the SDG.  There were no calculable 
Relative Percent Differences (RPDs). 
 
IX.) Internal Standards Performance (ISTD): 
 
All ISTD criteria were met.  No action was required. 
 
X.) TCL Compound Identification: 
 
All TCL Compound Identification criteria were met.  No action was required. 
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XI.) Compound Quantitation and Reported Contract Required Quantitation Limits (CRQL): 
 
All Compound Quantitation and CRQL criteria were met.  No action was required. 
 
XII.) System Performance: 
 
All System Performance criteria were met.  No action was required. 
 
 
SEMIVOLATILE ORGANICS 
 
SUMMARY 
 
I.) General: 
 
The analyses for Semivolatile Organics were performed by GC / MS according to EPA Method 
8270C. 
 
II.) Overall Assessment of Data: 
 
All laboratory data were acceptable with qualification. 
 
MAJOR ISSUES 
 
There were no Major Issues for this fraction of the SDG. 
 
MINOR ISSUES 
 
I.)  Holding Times: 
 
All Holding Time criteria were met.  No action was required. 
 
II.) GC / MS Tuning: 
 
All GC / MS Tuning criteria were met.  No action was necessary. 
 
III.) Calibration: 
 
Initial Calibration: 
 
The Percent Relative Standard Deviations (%RSDs) were 43.6% for benzaldehyde and 33.0% for  
4-nitrophenol in the standards analyzed on 5/29/09 on instrument GC MSU, which exceeded the 
15% QC limit.  Since the associated samples were QC samples, no action was required.  



 

 
 
 6

 
The Percent Relative Standard Deviations (%RSD) in the standards analyzed on 6/25/09 on 
instrument GC MSU exceeded the 15% QC limit for the following compounds: 
 
 
 benzaldehyde 22.5% 
 1,1-biphenyl 19.1% 
 4-nitrophenol 21.0% 
 diethylphthalate 22.7%  
 di-n-butylphthalate 18.1% 
 
All positive and non-detect results for these compounds in the soil SDG samples were flagged as 
estimated (J) and (UJ).   
 
Continuing Calibration: 
 
The Percent Differences (%Ds) in the standards run on 6/15/09 at 10:40 on instrument GC MSU 
exceeded the 20% QC limit for the following compounds: 
 
 benzaldehyde 61.2% 
 phenol 20.0% 
 3&4-methylphenol 21.0% 
 2-nitrophenol 20.2%  
 caprolactam 24.3% 
 2,3,4,6-tetrachlorophenol 24.9% 
 di-n-butylphthalate 21.4% 
 butylbenzylphthalate 36.4% 
 bis(2ethylhexyl)phthalate 43.6% 
 benzo(k)fluoranthene 24.0% 
 
Since the associated samples were QC samples, no action was required. 
 
The Percent Differences (%Ds) were 62.9% for benzaldehyde and 20.4% for diethylphthalate in 
the standards run on 6/27/09 at 13:41 on instrument GCMSU, which exceeded the 20% QC limit.  
Since the associated samples were QC samples, no action was required. 
 
The Percent Difference (%D) was 24.4% for 4-nitrophenol in the standards run on 6/29/09 at 08:12 
on instrument GCMSU, which exceeded the 20% QC limit.  All positive and non-detect results for 
this compound in the associated samples were flagged as estimated (J) and (UJ).  The associated 
samples were VWAR-SS97-01-0609, VWAR-SB97-46-0609, VWAR-SS90-01-0609,  
VWAR-SB91-23-0609, VWAR-SB91-46-0609, VWAR-SB91-1314-0609,   
VWAR-SS73-OH-0609, VWAR-SS74-OH-0609 and VWAR-SS75-OH-0609. 
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The Percent Difference (%D) was 22.7% for benzaldehyde in the standards run on 6/30/09 at 08:56 
on instrument GC MSU, which exceeded the 20% QC limit.  All positive and non-detect results for 
this compound in the associated samples were flagged as estimated (J) and (UJ).  The associated 
samples were VWAR-SS75P-OH-0609, VWAR-SS76-OH-0609, VWAR-SS77-OH-0609,  
VWAR-SS78-OH-0609, VWAR-SS79-OH-0609, VWAR-SS99-OH-0609,   
VWAR-SS100-OH-0609, VWAR-SS100P-OH-0609, VWAR-SS80-OH-0609 and  
VWAR-SS80P-OH-0609. 
 
The Percent Difference (%D) was 38.7% for benzaldehyde in the standards run on 7/1/09 at 10:02 
on instrument GC MSU, which exceeded the 20% QC limit.  Since the associated samples were QC 
samples, no action was required. 
 
IV.) Blanks: 
 
Method Blanks: 
 
There were no detections in the Method Blanks associated with this fraction of the SDG.  No 
action was required. 
 
Equipment Blank: 
 
There were no detections in the equipment blank associated with this SDG.  No action was 
required. 
 
Tentatively Identified Compounds (TIC): 
 
TIC data were not included for this SDG.  No action was required. 
 
V.) Surrogate Recoveries:  
 
The Percent Recoveries (%Rs) were outside their respective QC limits for phenol-d6 (40-100%),  
2-fluorophenol (35-105%), nitrobenzene-d5 (35-100%) and 2-fluorobiphenyl (45-105%) in the 
following samples: 
 
   2-fluoro- nitro- 2-fluoro- 
Sample phenol-d6 phenol benzene-d5 biphenyl 
VWAR-SS74-OH-0609 39% 
VWAR-SS75-OH-0609 39% 
VWAR-SS77-OH-0609    40% 
VWAR-SS75P-OH-0609 25% 27% 30% 37% 
VWAR-SS99-OH-0609 25% 
VWAR-SS80-OH-0609 37%  38% 
VWAR-SS80P-OH-0609 37%  43% 
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All positive and non-detect results for VWAR-SS75P-OH-0609 were flagged as estimated (J) and 
(UJ).  Since no more than one %R per fraction was outside the QC limits for the other listed 
samples, no further action was required. 
 
VI.) Laboratory Control Samples (LCS): 
 
One water LCS / LCSD set and two soil LCS samples were analyzed for this fraction of the SDG.   
The Relative Percent Difference (RPD) was 52% for 2,3,4,6-tetrachlorophenol in the water LCS / 
LCSD set WG64912, which exceeded the 30% QC limit.  Since the associated samples were field 
QC samples, no action was required. 
 
The Percent Recovery (%R) was 188% for benzaldehyde in LCS WG64993, which exceeded the 
10-77% QC limits.  Since there were no positive results for this compound in the associated 
samples, no action was required.   
 
The Percent Recoveries (%Rs) were below their respective QC limits in soil LCS sample 
WG65148 for the following compounds: 
 
 Compound LCS, %R QC Limits  
 acetophenone 42% 59-102% 
 isophorone 41% 45-110% 
 2-chloronaphthalene 40% 45-105% 
 acenaphthene 51% 45-110% 
 2,3,4,6-tetrachlorophenol 51% 58-93% 
  
All positive and non-detect results for these compounds in the associated SDG samples were 
flagged as estimated (J) and (UJ).  The associated samples were VWAR-SS73-OH-0609,  
VWAR-SS74-OH-0609, VWAR-SS75-OH-0609, VWAR-SS75P-OH-0609,  
VWAR-SS76-OH-0609, VWAR-SS77-OH-0609, VWAR-SS78-OH-0609,  
VWAR-SS79-OH-0609, VWAR-SS99-OH-0609, VWAR-SS100-OH-0609,  
VWAR-SS100P-OH-0609, VWAR-SS80-OH-0609 and VWAR-SS80P-OH-0609. 
   
VII.) Matrix Spike / Matrix Spike Duplicate (MS / MSD): 
 
MS / MSD analyses were performed on SDG samples VWAR-SS74-OH-0609 and  
VWAR-SS79-OH-0609.  A total of eight Percent Recoveries (%Rs) in the first set and fourteen 
Percent Recoveries (%Rs) in the second set were below their respective QC limits.  Data 
qualification based on MS / MSD criteria alone was not required, so citing professional judgment 
no action was taken.   
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VIII.) Field Duplicates: 
 
Three sets of field duplicate samples (VWAR-SS75-OH-0609 / VWAR-SS75P-OH-0609, 
VWAR-SS100-OH-0609 / VWAR-SS100P-OH-0609 and VWAR-SS80-OH-0609 /  
VWAR-SS80P-OH-0609) were identified for this fraction of the SDG.  There were no calculable 
Relative Percent Differences (RPDs). 
 
IX.) Internal Standards Performance (ISTD): 
 
All ISTD criteria were met.  No action was required. 
 
X.) TCL Compound Identification: 
 
All TCL Compound Identification criteria were met.  No action was required. 
 
XI.) Compound Quantitation and Reported Contract Required Quantitation Limits (CRQL): 
 
All Compound Quantitation and CRQL criteria were met.  No action was required. 
 
XII.) System Performance: 
 
All System Performance criteria were met.  No action was required. 
 
 
SEMIVOLATILE ORGANICS - SIM (SVOA-SIM) 
 
SUMMARY 
 
I.) General: 
 
The analyses for Semivolatile Organics-SIM were performed by GC / MS according to EPA 
Method 8270C-SIM. 
 
II.) Overall Assessment of Data: 
 
All non-detect results for 2,4-dinitrophenol and 4,6-dinitrophenol in the SDG samples were 
rejected (R) based on extremely low Relative Response Factors (RRFs) in the Initial and 
Continuing Calibrations. 
 
All other laboratory data were acceptable with qualification. 
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MAJOR ISSUES 
 
I.) Calibration: 
 
Initial Calibration: 
 
The Average Relative Response Factors (RRFs) were 0.0115 for 2,4-dinitrophenol and 0.0198 for 
4,6-dinitro-2-methylphenol in the standards analyzed on 6/23/09 on instrument GCMS-R.  All 
results for these compounds in the soil SDG samples, which consisted entirely of non-detects, 
were rejected (R). 
 
Continuing Calibration: 
 
The Relative Response Factors (RRFs) were 0.012 for 2,4-dinitrophenol and 0.0268 for  
4,6-dinitro-2-methylphenol in the standards run on 6/27/09 at 10:13 on instrument GCMS-R, 
which were below the 0.050 QC limit.  Since the non-detect results for these compound in the 
associated samples were previously rejected based on the associated Initial Calibration, no further 
action was required. 
 
The Relative Response Factor (RRF) was 0.0145 for 4,6-dinitro-2-methylphenol in the standards 
run on 6/30/09 at 09:00 on instrument GCMS-R, which was below the 0.050 QC limit.  Since the 
non-detect results for this compound in the associated samples were previously rejected based on 
the associated Initial Calibration, no further action was required. 
 
The Relative Response Factors (RRFs) were 0.0114 for 2,4-dinitrophenol and 0.0253 for  
4,6-dinitro-2-methylphenol in the standards run on 7/2/09 at 10:40 on instrument GCMS-R, which 
were below the 0.050 QC limit.  Since the non-detect results for these compounds in the associated 
samples were previously rejected based on the associated Initial Calibration, no further action was 
required. 
 
The Relative Response Factors (RRFs) were 0.0203 for 2,4-dinitrophenol and 0.0280 for  
4,6-dinitro-2-methylphenol in the standards run on 7/6/09 at 09:56 on instrument GCMS-R, which 
were below the 0.050 QC limit.  Since the non-detect results for these compounds in the associated 
samples were previously rejected based on the associated Initial Calibration, no further action was 
required. 
 
The Relative Response Factors (RRFs) were 0.012 for 2,4-dinitrophenol and 0.0327 for  
4,6-dinitro-2-methylphenol in the standards run on 7/7/09 at 10:21 on instrument GCMS-R, which 
were below the 0.050 QC limit.  Since the non-detect results for these compounds in the associated 
samples were previously rejected based on the associated Initial Calibration, no further action was 
required. 
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MINOR ISSUES 
 
I.)  Holding Times: 
 
All Holding Time criteria were met.  No action was required. 
 
II.) GC / MS Tuning: 
 
All GC / MS Tuning criteria were met.  No action was necessary. 
 
III.) Calibration: 
 
Initial Calibration: 
 
The Percent Relative Standard Deviations (%RSDs) were 49.2% for 2,4-dinitrophenol, 51.3% for 
4,6-dinitro-2-methylphenol, 26.2% for pentachlorophenol and 40.4% for 3,3’-dichlorobenzidine in 
the standards analyzed on 6/23/09 on instrument GCMS-R, which exceeded the 15% QC limit.  
All positive and non-detect results for these compounds in the soil SDG samples, not previously 
qualified based on  Initial or Continuing Calibration RRF criteria, were flagged as estimated (J) 
and (UJ).   
 
Please also see the Major Issues section for this fraction of the SDG. 
 
Continuing Calibration: 
 
The Percent Differences (%Ds) in the standards run on 6/27/09 at 10:13 on instrument GC MSR 
exceeded the 20% QC limit for the following compounds: 
 
 pyrene 28.3% 
 indeno(1,2,3-cd)pyrene 23.1% 
 pentachlorophenol 25.9% 
 nitrobenzene 25.7% 
 4-nitroaniline 47.5% 
 4,6-dinitro-2-methylphenol 34.0% 
 atrazine 20.5% 
 3,3’-dichlorobenzidine 105% 
 
All positive and non-detect results for these compounds in associated SDG samples  
VWAR-SS97-01-0609, VWAR-SB97-46-0609 and VWAR-SS90-01-0609, not  previously 
qualified based on either Initial and Continuing Calibration RRF criteria, were flagged as estimated 
(J) and (UJ), except for 3,3’-dichlorobenzidine, which exceeded 90%, for which positive results 
were flagged as estimated (J) and non-detects were rejected (R).   
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The Percent Differences (%Ds) in the standards run on 6/30/09 at 09:00 on instrument GC MSR 
exceeded the 20% QC limit for the following compounds: 
 
 4,6-dinitro-2-methylphenol 27.5% 
 phenanthrene 22.7% 
 pyrene 27.8% 
 benzo(b)fluoranthene 36.1% 
 indeno(1,2,3-cd)pyrene 65.3% 
 nitrobenzene 25.2% 
 2,4,6-trichlorophenol 41.3% 
 3-nitroaniline 21.7% 
 2,4-dinitrophenol 37.3% 
 4-bromophenyl phenyl ether 21.2% 
 atrazine 33.6% 
 3,3’-dichlorobenzidine 40.6% 
 
All positive and non-detect results for these compounds in associated sample  
VWAR-SB91-23-0609, not previously rejected based on Initial or Continuing Calibration RRF 
criteria, were flagged as estimated (J) and (UJ). 
  
The Percent Differences (%Ds) in the standards run on 7/2/09 at 10:40 on instrument GC MSR 
exceeded the 20% QC limit for the following compounds: 
 
 4,6-dinitro-2-methylphenol 26.5% 
 fluoranthene 21.1% 
 benzo(b)fluoranthene 20.7% 
 dibenzo(a,h)anthracene 23.1% 
 atrazine 24.7% 
 3,3’-dichlorobenzidine 29.0% 
 
All positive and non-detect results for these compounds in the associated SDG samples, not 
previously qualified based on either Initial or Continuing Calibration RRF criteria, were flagged as 
estimated (J) and (UJ).  The associated samples were VWAR-SB91-46-0609,  
VWAR-SB91-1314-0609, VWAR-SS74-OH-0609, VWAR-SS75-OH-0609,  
VWAR-SS75P-OH-0609 and VWAR-SS76-OH-0609.   
 
The Percent Differences (%Ds) in the standards run on 7/6/09 at 09:56 on instrument GC MSR 
exceeded the 20% QC limit for the following compounds: 
 
 2,4-dinitrophenol 69.2% 
 4,6-dinitro-2-methylphenol 40.0% 
 pyrene 36.1% 
 indeno(1,2,3-cd)pyrene 25.6% 
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 dibenzo(a,h)anthracene 23.4% 
 2,4,6-trichlorophenol 20.1% 
 2-nitroaniline 20.9% 
 2,6-dinitrotoluene 27.6% 
 3-nitroaniline 20.0% 
 2,4-dinitrotoluene 20.7%  
 atrazine 27.6% 
 3,3’-dichlorobenzidine 202% 
  
All positive and non-detect results for these compounds in the associated soil SDG samples, not 
previously qualified based on either Initial or Continuing Calibration RRF criteria, were flagged as 
estimated (J) and (UJ), except for 3,3’-dichlorobenzidine, which exceeded 90%, for which positive 
results were flagged as estimated (J) and non-detects were rejected (R).  The associated samples 
were VWAR-SS73-OH-0609,  VWAR-SS77-OH-0609, VWAR-SS78-OH-0609,  
VWAR-SS99-OH-0609, VWAR-SS100-OH-0609, VWAR-SS100P-OH-0609,  
VWAR-SS80-OH-0609 and VWAR-SS80P-OH-0609. 
 
The Percent Differences (%Ds) in the standards run on 7/7/09 at 10:21 on instrument GC MSR 
exceeded the 20% QC limit for the following compounds: 
 
 4,6-dinitro-2-methylphenol 63.5% 
 fluoranthene 21.3% 
 pyrene 28.1% 
 indeno(1,2,3-cd)pyrene 23.3% 
 atrazine 24.3% 
 3,3’-dichlorobenzidine 168% 
  
All positive and non-detect results for these compounds in associated SDG samples  
VWAR-SS79-OH-0609 and VWAR-SS79-OH-0609DL, not previously qualified based on either 
Initial or Continuing Calibration RRF criteria, were flagged as estimated (J) and (UJ) except for 
3,3’-dichlorobenzidine, which exceeded 90%, for which positive results were flagged as estimated 
(J) and non-detects were rejected (R). 
 
Please also see the Major Issues section for this fraction of the SDG. 
 
IV.) Blanks: 
 
Method Blanks: 
 
4-Chloro-3-methylphenol and atrazine were detected at detected at 6.3 ug/kg and 5.7 ug/kg, 
respectively, in method blank WB65149.  Since the method blank results were less than the 
CRQL, all positive results for these compounds in the soil SDG samples less than the CRQL were 
flagged as undetected (U) with the results being raised to the CRQL. 
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Equipment Blank: 
 
Atrazine was detected at 0.16 ug/L in equipment blank VWAR-EB01-061009.  All positive results 
for atrazine in the associated SDG samples less than the CRQL were previously flagged as 
undetected (U) with the results being raised to the CRQL based on method blank contamination, 
so no further action was necessary. 
 
Tentatively Identified Compounds (TIC): 
 
TIC data were not included for this SDG.  No action was required. 
 
V.) Surrogate Recoveries:  
 
The Percent Recoveries (%Rs) were below the 53-136% QC limits for fluoranthene-d10 in the 
following SDG samples: 
 
 WG65149LCS 50% 
 VWAR-SS74-OH-0609 50% 
 VWAR-SS75P-OH-0609 44% 
 VWAR-SS77-OH-0609 48% 
 VWAR-SS79-OH-0609MS 49% 
 VWAR-SS80-OH-0609 50% 
 VWAR-SS80P-OH-0609 47% 
 VWAR-SS79-OH-0609 51% 
 VWAR-SS79-OH-0609DL 40% 
 
In addition, the Percent Recovery (%R) was 32% for 2-methylnaphthalene in sample  
VWAR-SS79-OH-0609DL, which was below the 33-125% QC limits.  All positive and non-detect 
results for this sample were flagged as estimated (J) and (UJ).  Since only one Surrogate Recovery 
was below the QC limits for the other listed field samples, no action was required.   
 
VI.) Laboratory Control Samples (LCS): 
 
One water LCS / LCSD set, one soil LCS and one soil LCS / LCSD set were analyzed for this 
fraction of the SDG.  The Percent Recoveries (%Rs) were 59% for pyrene and 169% for 
indeno(1,2,3-cd)pyrene in water LCS sample WG64913, which were outside their 64-121% and 30-
140% QC limits, respectively.  Since the associated samples were field QC samples, no action was 
taken. 
 
The Percent Recoveries (%Rs) were below their respective QC limits in LCS samples 
WG64994LCS / LCSD for the following compounds: 
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 Compound LCS, %R LCSD, %R QC Limits 
 naphthalene  51% 54-94% 
 phenanthrene 55%  58-122% 
 fluoranthene 62% 58% 68-126% 
 2,4-dinitrophenol 29%  30-150% 
 3,3’-dichlorobenzidine  25% 30-150% 
 
In addition, two Relative Percent Differences (RPDs) exceeded their QC limits.  All positive and 
non-detect results for these compounds in the associated samples were flagged as estimated (J) and 
(UJ).  The associated samples were VWAR-SS97-01-0609, VWAR-SB97-46-0609,  
VWAR-SS90-01-0609, VWAR-SB91-23-0609, VWAR-SB91-46-0609 and  
VWAR-SB91-1314-0609. 
 
The Percent Recoveries (%Rs) were below their respective QC limits in LCS sample WG65149 
for the following compounds: 
 
 Compound LCS, %R QC Limits  
 naphthalene 47% 54-94% 
 phenanthrene 55% 58-122% 
 fluoranthene 54% 68-126% 
 2,4-dinitrophenol 24% 30-150% 
 3,3’-dichlorobenzidine 24% 30-150% 
 
All positive and non-detect results for these compounds in the associated SDG samples were 
flagged as estimated (J) and (UJ), unless previously rejected based on other criteria.  The associated 
samples were VWAR-SS73-OH-0609, VWAR-SS74-OH-0609, VWAR-SS75-OH-0609,  
VWAR-SS75P-OH-0609, VWAR-SS76-OH-0609, VWAR-SS77-OH-0609,   
VWAR-SS78-OH-0609, VWAR-SS79-OH-0609, VWAR-SS79-OH-0609DL,  
VWAR-SS99-OH-0609, VWAR-SS100-OH-0609, VWAR-SS100P-OH-0609,  
VWAR-SS80-OH-0609 and VWAR-SS80P-OH-0609. 
 
VII.) Matrix Spike / Matrix Spike Duplicate (MS / MSD): 
 
MS / MSD analyses were performed on SDG samples VWAR-SS74-OH-0609 and VWAR-SS79-
OH-0609 for this fraction of the SDG.  A total of fourteen Percent Recoveries (%Rs) and four 
Relative Percent Differences (RPDs) were outside the QC limits for the first set and twelve %Rs 
were outside the QC limits for the second set.  Data qualification based on MS / MSD criteria alone 
was not required, so no action was taken. 
 
VIII.) Field Duplicates: 
 
Three set of field duplicate samples (VWAR-SS75-OH-0609 / VWAR-SS75P-OH-0609, 
VWAR-SS100-OH-0609 / VWAR-SS100P-OH-0609 and VWAR-SS80-OH-0609 /  
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VWAR-SS80P-OH-0609) were identified for this fraction of the SDG.  The calculable Relative 
Percent Differences (RPDs) for the first set were: 
   
  fluoranthene 7.8% 
  pyrene 15% 
  benzo(b)fluoranthene 1.9% 
  benzo(a)pyrene 5.1% 
  indeno(1,2,3-cd)pyrene 2.4% 
 
 
The calculable Relative Percent Differences (RPDs) for the second set were: 
   
  fluoranthene 81% 
  pyrene 108% 
  benzo(b)fluoranthene 62% 
  benzo(a)pyrene 68% 
  indeno(1,2,3-cd)pyrene 59% 
  
There were no calculable Relative Percent Differences (RPDs) for the third set. 
 
IX.) Internal Standards Performance (ISTD): 
 
All ISTD criteria were met.  No action was required. 
 
X.) TCL Compound Identification: 
 
All TCL Compound Identification criteria were met.  No action was required. 
 
XI.) Compound Quantitation and Reported Contract Required Quantitation Limits (CRQL): 
 
The results for five compounds in the initial analysis of SDG sample VWAR-SS79-OH-0609 
exceeded the linear calibration range.  A 2X dilution analysis was performed for this sample with 
all calibration criteria met.  The results for these five compounds in the initial analysis of the 
sample and the results for all compounds except these five in the reanalysis of the sample were 
rejected (R) based on data redundancy. 
 
XII.) System Performance: 
 
All System Performance criteria were met.  No action was required. 
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PESTICIDES  
 
SUMMARY 
 
I.) General: 
 
The analyses for Pesticides were performed by GC according to SW-846 Method 8081. 
 
II.) Overall Assessment of Data: 
 
All laboratory data were acceptable with qualifications. 
 
MAJOR ISSUES 
 
There were no major problems for this fraction of the SDG. 
 
MINOR ISSUES 
 
I.)  Holding Times: 
 
All Holding Time criteria were met.  No action was required. 
 
II.) Instrument Performance: 
 
All Instrument Performance criteria were met.  No action was required. 
 
III.)  Calibration: 
 
Initial Calibration: 
 
All Initial Calibration criteria were met.  No action was required. 
 
Continuing Calibration: 
 
The Percent Difference (%D) was 22.8% for methoxychlor in the standards run on 6/24/09 at 
11:26 on the primary column of instrument GC01, which exceeded the 20% QC limit.  The non-
detect result for this compound in associated SDG sample VWAR-SS97-01-0609 was flagged as 
estimated (UJ). 
 
The Percent Differences (%Ds) were 20.6% for 4,4’-DDD and 21.2% for methoxychlor in the 
standards run on 6/24/09 at 18:55 on instrument GC01, which exceeded the 20% QC limit.  All 
positive and non-detect results for these compounds in the associated samples were flagged as 
estimated (J) and (UJ).  The associated samples were VWAR-SB97-46-0609,   
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VWAR-SS90-01-0609, VWAR-SB91-23-0609, VWAR-SB91-46-0609, VWAR-SB91-1314-0609, 
VWAR-SS73-OH-0609, VWAR-SS74-OH-0609, VWAR-SS75-OH-0609, VWAR-SS75P-OH-
0609, VWAR-SS76-OH-0609, VWAR-SS76-OH-0609DL, VWAR-SS77-OH-0609, 
VWAR-SS100-OH-0609, VWAR-SS80-OH-0609 and VWAR-SS80P-OH-0609. 
 
The Percent Differences (%Ds) were 24.4% for delta-BHC and 20.6% for endosulfan sulfate on the 
primary column and 22.4% for delta-BHC on the secondary column in the standards run on 6/25/09 
at 21:49 on instrument GC01, which exceeded the 20% QC limit.  All positive and non-detect 
results for these compounds in the associated samples were flagged as estimated (J) and (UJ).  The 
associated samples were VWAR-SS78-OH-0609, VWAR-SS79-OH-0609, VWAR-SS99-OH-0609 
and VWAR-SS100P-OH-0609. 
 
The Percent Difference (%D) was 22.2% for 4,4’-DDD on the primary column in the standards run 
on 6/26/09 at 19:21 on instrument GC01, which exceeded the 20% QC limit.  Since this compound 
was not a target of the dilution analysis and the result was later rejected based on data redundancy, 
no action was taken. 
 
IV.) Blanks: 
 
Method Blanks: 
 
There were no detections in the method blanks associated with this fraction of the SDG.  No 
action was required. 
 
Equipment Blanks: 
 
There were no detections in the equipment blanks associated with this fraction of the SDG.  No 
action was required. 
 
V.) Surrogate Recoveries: 
 
In accordance with the Region II guidelines, the validator reviewed the laboratory’s soil 
surrogate QC limits of 70-125% for TCMX and 55-135% for DCB and determined that the 30-
150% QC limits listed in the guidelines were more suitable for this data set.  All soil Surrogate 
Recoveries were within the 30-150% QC limits, so no action was required.    
 
VI.) Laboratory Control Samples (LCS): 
 
One LCS sample and two LCS/ LCSD sets were analyzed by the laboratory for this SDG.  All LCS 
criteria were met.  No action was required. 
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VII.) Matrix Spike / Matrix Spike Duplicate (MS / MSD): 
 
MS / MSD analyses were performed on SDG samples VWAR-SS74-OH-0609 and  
VWAR-SS79-OH-0609.  A total of four Percent Recoveries (%Rs) in the first set and three %Rs 
in the second set exceeded their respective QC limits.  Data qualification based on MS / MSD 
criteria alone was not required, so no action was taken. 
 
VIII.) Field Duplicates: 
 
Three sets of field duplicate samples (VWAR-SS75-OH-0609 / VWAR-SS75P-OH-0609, 
VWAR-SS100-OH-0609 / VWAR-SS100P-OH-0609 and VWAR-SS80-OH-0609 /  
VWAR-SS80P-OH-0609) were identified for this fraction of the SDG.  The calculable Relative 
Percent Differences (RPDs) for the first set were 0% for 4,4’-DDE and 15% for 4,4’-DDT, while 
the RPDs for the second set were 15% for 4,4’-DDE, 128% for 4,4’-DDD and 70% for  
4,4’-DDT.  There were no calculable RPDs for the third set. 
 
IX.) Florisil Cleanup: 
 
Florisil Cleanup data were not submitted for this fraction of the SDG.  No action was taken. 
 
X.) GPC Cleanup: 
 
GPC Cleanup data were not submitted for this fraction of the SDG.  No action was taken.   
 
XI.) Pesticide / PCB Identification Summary (PIS): 
 
The Column Percent Differences (%Ds) exceeded the 25% QC limit for the following samples: 
 
 Sample  Compound  %D 
 VWAR-SS97-01-0609 4,4’-DDD 27.8% 
 VWAR-SS90-01-0609 4,4’-DDD 48.6% 
 VWAR-SS74-OH-0609 4,4’-DDD 50.5% 
 VWAR-SS75-OH-0609 4,4’-DDD 28.9% 
 VWAR-SS78-OH-0609 endosulfan I 39.7% 
 VWAR-SS79-OH-0609 4,4’-DDT 37.6% 
 
The results for the compounds listed were flagged as estimated (J). 
 
XII.) Compound Quantitation and Reported Contract Required Quantitation Limits (CRQL): 
 
The result for 4,4’-DDE in the initial analysis of SDG sample VWAR-SS76-OH-0609 exceeded 
the linear calibration range.  A 10X dilution analysis was performed for this sample with all 
calibration criteria met.  The result for 4,4’-DDE in the initial analysis of the sample and the 
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results for all compounds except 4,4’-DDE in the dilution analysis of the sample were rejected 
(R) based on data redundancy. 
 
The results for 4,4’-DDE and 4,4’-DDT in the initial analysis of SDG sample  
VWAR-SS78-OH-0609 exceeded the linear calibration range.  A 10X dilution analysis was 
performed for this sample with all calibration criteria met.  The result for 4,4’-DDE and  
4,4’-DDT in the initial analysis of the sample and the results for all compounds except 4,4’-DDE 
and 4,4’-DDT in the reanalysis of the sample were rejected (R) based on data redundancy.   
 
XIII.) System Performance: 
 
All System Performance criteria were met.  No action was required.   
 
 
POLYCHLORINATED BIPHENYLS (PCBs) 
 
SUMMARY 
 
I.) General: 
 
The analyses for PCBs were performed by GC according to SW-846 Method 8082. 
 
II.) Overall Assessment of Data: 
 
All laboratory data were acceptable with qualifications. 
 
MAJOR ISSUES 
 
There were no major problems for this fraction of the SDG. 
 
MINOR ISSUES 
 
I.)  Holding Times: 
 
All Holding Time criteria were met.  No action was required. 
 
II.) Instrument Performance: 
 
All Instrument Performance criteria were met.  No action was required. 
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III.)  Calibration: 
 
Initial Calibration: 
 
All Initial Calibration criteria were met.  No action was required. 
 
Continuing Calibration: 
 
The Percent Differences (%Ds) were 15.6% for aroclor 1016 and 20.6% for aroclor 1260 in the 
standards run on 6/18/09 at 19:28 on the primary column of instrument GC07, which exceeded the 
15% QC limit.  Since the associated samples were field QC samples, no action was required. 
 
The Percent Differences (%Ds) were 18.0% for aroclor 1016 and 16.9% for aroclor 1260 on the 
primary column and 16.3% and 18.5%, respectively, on the secondary column in the standards run 
on 6/19/09 at 02:15 of instrument GC07, which exceeded the 15% QC limit.  Since the associated 
samples were QC samples, no action was required. 
 
The Percent Differences (%Ds) were 26.1% for aroclor 1016 and 30.8% for aroclor 1260 in the 
standards run on 6/24/09 at 15:10 on the primary column of instrument GC07, which exceeded the 
15% QC limit.  Since the associated samples were field QC samples, no action was required.   
 
The Percent Differences (%Ds) were 24.6% for aroclor 1016 and 23.4% for aroclor 1260 in the 
standards run on 6/26/09 at 18:06 on the primary column of instrument GC07, which exceeded the 
15% QC limit.  All positive and non-detect results for these compounds were flagged as estimated 
(J) and (UJ).  The associated samples were VWAR-SS97-01-0609, VWAR-SB97-46-0609, 
VWAR-SS90-01-0609, VWAR-SB91-23-0609, VWAR-SB91-46-0609, VWAR-SB91-1314-0609, 
VWAR-SS73-OH-0609, VWAR-SS75-OH-0609, VWAR-SS75P-OH-0609,   
VWAR-SS76-OH-0609, VWAR-SS77-OH-0609, VWAR-SS78-OH-0609,  
VWAR-SS79-OH-0609, VWAR-SS99-OH-0609 and VWAR-SS100-OH-0609. 
  
The Percent Differences (%Ds) were 24.1% for aroclor 1016 and 21.7% for aroclor 1260 in the 
standards run on 6/27/09 at 00:54 on the primary column of instrument GC07, which exceeded the 
15% QC limit.  All positive and non-detect results for these compounds in the associated samples 
were flagged as estimated (J) and (UJ).  The associated samples were VWAR-SS73-OH-0609, 
VWAR-SS75-OH-0609, VWAR-SS75P-OH-0609, VWAR-SS76-OH-0609, VWAR-SS77-OH-
0609,  VWAR-SS78-OH-0609, VWAR-SS79-OH-0609, VWAR-SS99-OH-0609 and VWAR-
SS100-OH-0609. 
 
The Percent Differences (%Ds) were 34.0% for aroclor 1016 and 27.1% for aroclor 1260 on the 
primary column and 15.9% and 16.0%, respectively, on the secondary column in the standards run 
on 6/29/09 at 17:51 of instrument GC07, which exceeded the 15% QC limit.  All positive and non-
detect results for these compounds were flagged as estimated (J) and (UJ).  The associated samples  
were VWAR-SS74-OH-0609, VWAR-SS100P-OH-0609, VWAR-SS80-OH-0609 and  
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VWAR-SS80P-OH-0609. 
 
The Percent Difference (%D) was 24.8% for aroclor 1242 on the primary column in the standards 
run on 6/29/09 at 18:18 of instrument GC07, which exceeded the 15% QC limit.  All positive and 
non-detect results for this compound in the associated samples were flagged as estimated (J) and 
(UJ).  The associated samples were VWAR-SS74-OH-0609, VWAR-SS100P-OH-0609,  
VWAR-SS80-OH-0609 and VWAR-SS80P-OH-0609. 
 
The Percent Differences (%Ds) were 34.6% for aroclor 1016 and 30.2% for aroclor 1260 on the 
primary column and 15.1% for aroclor 1260 on the secondary column in the standards run on 
6/29/09 at 21:56 of instrument GC07, which exceeded the 15% QC limit.  Since the associated 
samples were QC samples, no action was required.   
 
IV.) Blanks: 
 
Method Blanks: 
 
There were no detections in the method blanks associated with this fraction of the SDG.  No 
action was required. 
 
Equipment Blanks: 
 
There were no detections in the equipment blank associated with this fraction of the SDG.  No 
action was required.   
 
V.) Surrogate Recoveries:   
 
All Surrogate Recovery criteria were met.  No action was required.  
 
VI.) Laboratory Control Samples (LCS): 
 
Three LCS / LCSD sets were analyzed by the laboratory for this SDG.  All LCS criteria were 
met. No action was required. 
 
VII.) Matrix Spike / Matrix Spike Duplicate (MS / MSD): 
 
MS / MSD analyses were performed on SDG sample VWAR-SS74-OH-0609 and  
VWAR-SS79-OH-0609.  All MS / MSD criteria were met.  No action was required.    
 
VIII.) Field Duplicates: 
 
Three sets of field duplicate samples (VWAR-SS75-OH-0609 / VWAR-SS75-OHP-0609. 
VWAR-SS100-OH-0609, VWAR-SS100P-OH-0609 and VWAR-SS80-OH-0609 /  
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VWAR-SS80P-OH-0609) were identified for this fraction of the SDG.  There were no calculable 
Relative Percent Differences, so no action was required. 
 
IX.) Florisil Cleanup: 
 
Florisil Cleanup data were not submitted for this fraction of the SDG.  No action was taken. 
 
X.) GPC Cleanup: 
 
GPC Cleanup data were not submitted for this fraction of the SDG.  No action was taken.   
 
XI.) Pesticide / PCB Identification Summary (PIS): 
 
All PIS criteria were met.  No action was required. 
 
XII.) Compound Quantitation and Reported Contract Required Quantitation Limits (CRQL): 
 
All CRQL criteria were met.  No action was required. 
 
XIII.) System Performance: 
 
All System Performance criteria were met.  No action was required. 
 
 
EXPLOSIVES    
 
SUMMARY 
 
I.) General: 
 
The analyses for Explosives were performed by HPLC according to SW-846 Method 8330. 
 
II.) Overall Assessment of Data: 
 
All laboratory data were acceptable with qualifications. 
 
MAJOR ISSUES 
 
There were no major problems observed for this fraction of the SDG. 
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MINOR ISSUES 
 
I.)  Holding Times: 
 
All Holding Time criteria were met.  No action was required. 
 
II.) Instrument Performance: 
 
All Instrument Performance criteria were met.  No action was required.     
 
III.)  Calibration: 
 
Initial Calibration: 
 
All Initial Calibration criteria were met.  No action was required. 
 
Continuing Calibration: 
 
The Percent Difference (%D) was 19.4% for Tetryl in the standards run on 6/11/09 at 23:21 on 
instrument HPLC02, which exceeded the 15% QC limit.  Since the associated samples were field 
and laboratory QC samples, no action was required. 
 
The Percent Differences (%Ds) were 24.2% for Tetryl, 17.2% for 2-nitrotoluene, 18.8% for  
4-nitrotoluene and 16.7% for 3-nitrotoluene in the standards run on 6/17/09 at 09:53 on 
instrument HPLC02, which exceeded the 15% QC limit.  Since the associated samples were field 
and laboratory QC samples, no action was required. 
 
The Percent Difference (%D) was 30.4% for Tetryl in the standards run on 6/17/09 at 18:46 on 
instrument HPLC02, which exceeded the 15% QC limit.  Since the associated samples were field 
and laboratory QC samples, no action was required. 
 
The Percent Differences (%Ds) in the standards run on 6/25/09 at 21:40 on instrument HPLC02 
exceeded the 15% QC limit for the following compounds: 
    
   HMX 28.4% 
   RDX 33.9% 
   1,3-dinitrobenzene 26.8% 
   nitrobenzene 26.7% 
   Tetryl 25.2% 
   2,4,6-trinitrotoluene 26.8% 
   4-AM-DNT 26.7% 
   2-AM-DNT 27.0% 
   2,6-dinitrotoluene 26.9% 
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   2,4-dinitrotoluene 27.2% 
   2-nitrotoluene 27.1% 
   4-nitrotoluene 23.2% 
   3-nitrotoluene 23.6% 
 
All positive and non-detect results for these compounds in associated samples  
VWAR-SS97-01-0609, VWAR-SB97-46-0609 and VWAR-SS90-01-0609 were flagged as 
estimated (J) and (UJ).   
 
IV.) Blanks: 
 
Method Blanks: 
 
There were no detections in the method blanks associated with this fraction of the SDG.  No 
action was required.   
 
Equipment Blank: 
 
There were no detections in the equipment blank associated with this fraction of the SDG.  No 
action was required. 
 
V.) Surrogate Recoveries: 
 
The Percent Recovery (%R) was 1885 for 1,2-dinitrobenzene in sample VWAR-SS90-01-0609, 
which exceeded the 30-150% QC limits.  Since there were no positive results for this sample, no 
action was required. 
 
VI.) Laboratory Control Samples (LCS): 
 
Two LCS / LCSD sets were analyzed by the laboratory for this SDG.  The Percent Recovery 
(%R) was 116% for HMX in LCS sample WG64960, which exceeded the 80-115% QC limits.  
Since the associated samples were field QC samples, no action was required. 
 
VII.) Matrix Spike / Matrix Spike Duplicate (MS / MSD): 
 
MS / MSD analyses were performed on SDG samples VWAR-SS74-OH-0609 and  
VWAR-SS79-OH-0609.  All MS / MSD criteria were met.  No action was required.   
 
VIII.) Field Duplicates: 
 
Three sets of field duplicate samples (VWAR-SS75-OH-0609 / VWAR-SS75-OHP-0609, 
VWAR-SS100-OH-0609 / VWAR-SS100P-OH-0609 and VWAR-SS80-OH-0609 /  
VWAR-SS80P-OH-0609) were identified for this fraction of the SDG.  There were no calculable 
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Relative Percent Differences, so no action was required.   
 
IX.) TCL Compound Identification: 
 
All TCL Compound Identification criteria were met.  No action was required.   
 
X.) Compound Quantitation and Reported Contract Required Quantitation Limits (CRQL): 
 
All CRQL criteria were met.  No action was required. 
 
XII.) System Performance: 
 
All System Performance criteria were met.  No action was required.   
 
 
TOTAL METALS  
 
SUMMARY 
 
I.) Overall Assessment of Data: 
 
The analyses for Total Metals were performed using SW-846 Methods 6010, 6020 and 7470A.  
 
All laboratory data were acceptable with qualification. 
 
MAJOR ISSUES 
 
There were no major problems observed for this fraction of the SDG. 
 
MINOR ISSUES 
 
I.) Holding Times: 
 
All Holding Time criteria were met.  No action was required.   
 
II.) Calibration: 
 
All Tuning, Initial and Continuing Calibration criteria were met.  No action was required.   
 
III.) CRDL Standards: 
 
The Percent Recovery (%R) was 133% for arsenic in the standard analyzed on 7/1/09 at 03:28, 
which exceeded the 70-130% QC limits.  Since the results for arsenic in the associated SDG 
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samples were flagged as undetected based on calibration blank criteria, no further action was 
necessary.   
 
IV.) Blanks: 
 
Preparation Blank Results: 
 
The following analytes were detected in preparation blank PBSZF26ICS0:  
 
  Analyte  Concentration 
  aluminum  3.17 mg/kg 
  barium  0.249 mg/kg 
  calcium  4.26 mg/kg 
  copper  0.174 mg/kg 
  iron  5.498 mg/kg 
  lead  0.142 mg/kg 
  magnesium   2.63 mg/kg 
  manganese  0.094 mg/kg 
  nickel   0.048 mg/kg 
  sodium  -5.09 mg/kg 
  thallium  0.019 mg/kg 
  zinc  0.162 mg/kg 
   
All positive results for these analytes, except for sodium, in the soil SDG samples less than the 
CRDL were flagged as undetected (U), with the results being raised to the CRDL.  Since the 
absolute value for sodium was less than the CRDL, no action was required.   
 
The following analytes were detected in preparation blank PBWZF161CW0:  
 
  Analyte  Concentration 
  aluminum  22 ug/L 
  antimony  0.149 ug/L 
  chromium  1.319 ug/L 
  iron  11.5 ug/L   
  magnesium  22.8 ug/L 
  nickel  -0.281 ug/L 
  potassium  265 ug/L 
  sodium  60.7 ug/L 
  vanadium  1.049 ug/L 
   
Since the associated samples were field QC samples, no action was taken.   
 
 



 

 
 
 28

Equipment Blanks: 
 
All detections in the equipment blanks for this SDG were either less than the CRDL or the water 
preparation blank results, so no action was required.   
 
Calibration Blanks: 
 
The following calibration blank results were associated with the SDG samples: 
      
  Blank ID Analyte Conc.   
  ICB 6/29/09 mercury -0.04 ug/L 
  ICB 6/26/06 beryllium 0.02 ug/L 
   cadmium 0.02 ug/L 
   potassium 16.5 ug/L 
  CCB2 6/26/09 antimony 0.04 ug/L 
   arsenic 0.14 ug/L 
   vanadium 0.09 ug/L 
  ICB 6/30/09 beryllium 0.02 ug/L 
   cadmium 0.02 ug/L 
   potassium 13 ug/L 
   thallium 0.27 ug/L 
  CCB6 7/1/09 arsenic 0.20 ug/L 
  CCB7 7/109 arsenic 0.17 ug/L 
  CCB8 7/1/09 arsenic 0.11 ug/L 
   thallium 0.20 ug/L 
  CCB9 7/1/09 arsenic 0.12 ug/L 
   selenium 0.16 ug/L 
   thallium 0.22 ug/L 
   vanadium 0.11 ug/L 
  ICB 7/1/09 arsenic 0.09 ug/L 
    
 
The positive results for beryllium, cadmium, potassium and thallium in all SDG samples, which 
were associated with ICB 6/30/09, less than the CRDL were flagged as undetected (U) with the 
results being raised to the CRDL.  All positive results for arsenic in the SDG samples, which were 
associated with CCB6 (7/1/09), CCB7 (7/1/09), CCB8 (7/1/09) and CCB9 (7/1/09), less than the 
CRDL were flagged as undetected (U) with the results being raised to the CRDL.  The associated 
samples were VWAR-SS97-01-0609, VWAR-SB97-46-0609, VWAR-SS90-01-0609,  
VWAR-SB91-23-0609, VWAR-SB91-46-0609, VWAR-SB91-1314-0609,  
VWAR-SS73-OH-0609, VWAR-SS74-OH-0609, VWAR-SS99-OH-0609,   
VWAR-SS100-OH-0609, VWAR-SS100P-OH-0609, VWAR-SS80-OH-0609 and  
VWAR-SS80P-OH-0609.  The positive results for selenium, thallium and vanadium in SDG 
samples VWAR-SS99-OH-0609, VWAR-SS100-OH-0609, VWAR-SS100P-OH-0609,  
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VWAR-SS80-OH-0609 and VWAR-SS80P-OH-0609, which were associated with CCB9 (7/1/09), 
less than the CRDL were flagged as undetected (U) with the results being raised to the CRDL.  The 
positive results for arsenic in SDG samples VWAR-SS75P-OH-0609, VWAR-SS76-OH-0609, 
VWAR-SS77-OH-0609, VWAR-SS78-OH-0609 and VWAR-SS79-OH-0609, which were 
associated with ICB (7/1/09), less than the CRDL were flagged as undetected (U) with the results 
being raised to the CRDL.  There were several listed Calibration Blanks where the only associated 
SDG samples were QC samples, so no action was necessary.  Also, the absolute values for the 
negative result for mercury listed above was less than the CRDL, so no further action was required. 
 
There were numerous other detections for the compounds listed in the preparation blank section 
found in the calibration blanks.  Since the results for these analytes in the SDG samples were 
previously qualified based on the preparation blank contamination, no further action was necessary.  
  
 
IV.) ICP Interference Check Sample Results: 
 
All Interference Percent Recovery criteria were met.  No action was required. 
 
V.) ICP Serial Dilution Analysis: 
 
Serial Dilution Analysis was performed on SDG samples VWAR-SS74-OH-0609 and  
VWAR-SS79-OH-0609.  The Percent Difference (%D) was 29.2% for potassium in the first sample, 
which exceeded the 10% QC limit.  All positive results for potassium in the soil SDG samples were 
flagged as estimated (J).   
 
VI.) Laboratory Control Samples (LCS): 
 
All LCS criteria were met.  No action was required. 
 
VII.) Duplicate Sample Analysis (MD): 
 
Duplicate Sample Analysis was performed on SDG samples VWAR-SS74-OH-0609 and  
VWAR-SS79-OH-0609.  The Relative Percent Differences (RPDs) were 53.1% for magnesium and 
67.8% for manganese in the second set, which exceeded the 35% QC limit.  All positive results for 
these analytes in the soil SDG samples, which were greater than the CRQL, were flagged as 
estimated (J). 
 
VIII.) Matrix Spike (MS): 
 
Matrix Spike / Matrix Spike Duplicate analyses (MS / MSD) were performed on SDG samples 
VWAR-SS74-OH-0609 and VWAR-SS79-OH-0609.  The Percent Recoveries (%Rs) were outside 
the QC limits in the spiked VWAR-SS74-OH-0609 samples for the following analytes: 
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 Compound MS, %R MSD,%R QC Limits 
 antimony 29.6% 30.8% 75-125% 
 chromium 169.5% 70.5% 75-125% 
 vanadium 150% 127% 75-125% 
 
The Percent Recoveries (%Rs) were outside the QC limits in the spiked VWAR-SS79-OH-0609 
samples for the following analytes: 
 
 Compound MS, %R MSD,%R QC Limits 
 antimony 35.5% 37.6% 75-125% 
 barium 139.3%  75-125% 
 chromium  135% 75-125% 
 
All positive and non-detect results for antimony and chromium in the soil SDG samples were 
flagged as estimated (J) and (UJ), and all positive results for barium and vanadium in the soil SDG 
samples were flagged as estimated (J). 
 
IX.) Field Duplicates: 
 
Three sets of field duplicate samples (VWAR-SS75-OH-0609 / VWAR-SS75P-OH-0609, 
VWAR-SS100-OH-0609 / VWAR-SS100P-OH-0609 and VWAR-SS80-OH-0609 /  
VWAR-SB80P-OH-0609) were identified for this SDG.  The calculable Relative Percent 
Differences (RPDs) for the first set were: 
 
  aluminum 32% 
  arsenic 20% 
  barium 6.2% 
  beryllium 25% 
  cadmium 19% 
  calcium 49% 
  chromium 6.9% 
  copper 31% 
  cobalt 3.3% 
  iron 22% 
  lead 0.8% 
  magnesium 2.7% 
  manganese 5.1% 
  potassium 26% 
  sodium 43% 
  vanadium 15% 
  zinc 18% 
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The calculable Relative Percent Differences (RPDs) for the second set were: 
 
  aluminum 0.6% 
  arsenic 12% 
  barium 8.7% 
  beryllium 19% 
  cadmium 22% 
  calcium 33% 
  chromium 14% 
  copper 1.9% 
  cobalt 8.9% 
  iron 5.2% 
  lead 23% 
  magnesium 11% 
  manganese 4.0% 
  nickel 9.5% 
  potassium 19% 
  sodium 12% 
  vanadium 23% 
  zinc 1.9% 
 
The calculable Relative Percent Differences (RPDs) for the third set were: 
 
  aluminum 13% 
  barium 94% 
  beryllium 15% 
  calcium 161% 
  chromium 6.3% 
  copper 8.0% 
  cobalt 1.4% 
  iron 4.3% 
  lead 4.1% 
  magnesium 24% 
  manganese 4.6% 
  potassium 13% 
  sodium 15% 
  vanadium 0.9% 
  zinc 3.9% 
 
The RPDs for calcium and sodium in the first set and barium and calcium in the third set 
exceeded the 35% QC limit.  The results for these compounds in the field duplicate samples were 
flagged as estimated (J). 
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X.) Internal Standards Recovery (ISTD): 
 
All ISTD criteria were met.  No action was required. 
 
XI.) Sample Result, Calculation/Transcription Verification: 
 
All criteria were met.  No action was necessary 
 
XII.) Quarterly Verification of Instrumental Parameters: 
 
All criteria were met.  No action was taken. 
 
 
TOTAL CYANIDE  
 
SUMMARY 
 
I.) Overall Assessment of Data: 
 
The analyses for Total Cyanide were performed using SW-846 Method 9012A Mod.  
 
All laboratory data were acceptable without qualification. 
 
MAJOR ISSUES 
 
There were no major problems observed for this fraction of the SDG. 
 
MINOR ISSUES 
 
I.) Holding Times: 
 
All Holding Time criteria were met.  No action was required.   
 
II.) Calibration: 
 
All Initial and Continuing Calibration criteria were met.  No action was required.   
 
III.) Blanks: 
 
There were no results in the blanks associated with this fraction of the SDG.  No action was 
required. 
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IV.) Laboratory Control Samples (LCS): 
 
Two LCS / LCSD sets were analyzed for this fraction of the SDG.  The Relative Percent 
Difference (RPD) was 60% for WG65213LCS / LCSD.  Data qualification based on LCS RPD 
criteria was not required, so no action was taken. 
 
V.) Matrix Spike / Matrix Spike Duplicate (MS / MSD): 
 
MS / MSD analyses were performed on SDG sample VWAR-SS74-OH-0609 and  
VWAR-SS79-OH-0609.  All MS / MSD criteria were met.  No action was required.   
 
VI.) Field Duplicates: 
 
Three sets of field duplicate samples (VWAR-SS75-OH-0609 / VWAR-SS75-OHP-0609. 
VWAR-SS100-OH-0609 / VWAR-SS100P-OH-0609 and VWAR-SS80-OH-0609 /  
VWAR-SS80P-OH-0609) were identified for this fraction of the SDG.  There were no calculable 
Relative Percent Differences, so no action was required. 
 
VII.) Sample Result, Calculation/Transcription Verification: 
 
All criteria were met.  No action was necessary. 
 
 
PERCHLORATE    
 
SUMMARY 
 
I.) General: 
 
The analyses for Perchlorate were performed by HPLC according to SW-846 Method 6850. 
 
II.) Overall Assessment of Data: 
 
All laboratory data were acceptable without qualifications. 
 
MAJOR ISSUES 
 
There were no major problems observed for this fraction of the SDG. 
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MINOR ISSUES 
 
I.)  Holding Times: 
 
All Holding Time criteria were met.  No action was required. 
 
II.) Instrument Performance: 
 
All Instrument Performance criteria were met.  No action was required.     
 
III.)  Calibration: 
 
All Initial and Continuing Calibration criteria were met.  No action was required. 
 
IV.) Blanks: 
 
Method Blanks: 
 
There were no detections in the method blanks associated with this fraction of the SDG.  No 
action was required.   
 
Equipment Blank: 
 
There were no detections in the equipment blank associated with this fraction of the SDG.  No 
action was required.   
 
V.) Laboratory Control Samples (LCS): 
 
Two LCS samples were analyzed by the laboratory for this SDG.  All LCS criteria were met.  No 
action was required.   
 
VI.) Method Spikes: 
 
Eight Method Spikes were analyzed by the laboratory for this SDG.  All criteria were met.  No 
action was required. 
 
VII.) Matrix Spike / Matrix Spike Duplicate (MS / MSD): 
 
MS / MSD analyses were performed on SDG samples VWAR-SS74-OH-0609 and  
VWAR-SS79-OH-0609.  All MS / MSD criteria were met.  No action was required.   
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VIII.) Field Duplicates: 
 
Three sets of field duplicate samples (VWAR-SS75-OH-0609 / VWAR-SS75-OHP-0609. 
VWAR-SS100-OH-0609 / VWAR-SS100P-OH-0609 and VWAR-SS80-OH-0609 /  
VWAR-SS80P-OH-0609) were identified for this fraction of the SDG.  The only calculable 
Relative Percent Difference (RPD) was 47% for the first set. 
 
IX.) Internal Standards Performance (ISTD): 
 
All ISTD criteria were met.  No action was required. 
 
IX.) TCL Compound Identification: 
 
All TCL Compound Identification criteria were met.  No action was required. 
 
X.) Compound Quantitation and Reported Contract Required Quantitation Limits (CRQL): 
 
All CRQL criteria were met.  No action was required. 
 
XII.) System Performance: 
 
All System Performance criteria were met.  No action was required. 





















































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































  
 
 
 
 

 
DATA VALIDATION SUMMARY 

REPORT 
 
 
COMPANY:    CH2M HILL, Inc. 
SITE NAME:    Clean III CTO-007 Vieques Remedial Investigation, Vieques 

Island, PR 
PROJECT NUMBER:  180357 
CONTRACTED LAB:  Katahdin Analytical Services 
QA/QC LEVEL:   EPA Level IV  
EPA SOW/METHODS:  SW-846  
VALIDATION GUIDELINES: USEPA Contract Laboratory Program National Functional    

Guidelines for Organic Data Review, 1999; USEPA Contract 
Laboratory Program National Functional Guidelines for   

     Inorganic Data Review, 2004, Region II Modifications 
SAMPLE MATRICES:  Soil and Water 
TYPES OF ANALYSES:  Volatile Organics (VOA), Semivolatile Organics (SVOA), 

Semivolatile Organics by SIM (SVOA-SIM), Pesticides, 
Polychlorinated Biphenyls (PCB), Explosives, Total Metals, 
Total Cyanide, Perchlorate  

 
SDG NUMBER:   CTO007-4 
     
SAMPLES: 
 
     SVOA- 
Client Sample # Lab Sample # Matrix VOA SVOA SIM 
VWAR-TB01-060909 SC3069-1 Water X 
VWAR-SS97-01-0609 SC3069-2 Soil X  X 
VWAR-SS97-01-0609 SC3069-3 Soil    X 
VWAR-SB97-46-0609 SC3069-4 Soil X  X 
VWAR-SB97-46-0609 SC3069-5 Soil    X 
VWAR-SS90-01-0609 SC3069-6 Soil X  X 
VWAR-SS90-01-0609 SC3069-7 Soil    X 
VWAR-SB91-23-0609 SC3069-8 Soil X  X 
VWAR-SB91-23-0609 SC3069-9 Soil    X 
VWAR-SB91-46-0609 SC3069-10 Soil X  X 
VWAR-SB91-46-0609 SC3069-11 Soil    X 
VWAR-SB91-1314-0609 SC3069-12 Soil X  X 
VWAR-SB91-1314-0609 SC3069-13 Soil    X 



         SVOA- 
Client Sample # Lab Sample # Matrix VOA SVOA SIM 
VWAR-EB01-061009 SC3069-14 Water X X 
VWAR-EB01-061009 SC3069-15 Water   X 
VWAR-TB01-061009 SC3101-1 Water X 
VWAR-SS73-OH-0609 SC3101-2 Soil X X 
VWAR-SS73-OH-0609 SC3101-3 Soil   X 
VWAR-SS74-OH-0609 SC3101-4 Soil X X 
VWAR-SS74-OH-0609 SC3101-5 Soil   X 
VWAR-SS75-OH-0609 SC3101-6 Soil X X 
VWAR-SS75-OH-0609 SC3101-7 Soil   X 
VWAR-SS75P-OH-0609 SC3101-8 Soil X X 
VWAR-SS75P-OH-0609 SC3101-9 Soil   X 
VWAR-SS76-OH-0609 SC3101-10 Soil X X 
VWAR-SS76-OH-0609 SC3101-11 Soil   X 
VWAR-SS77-OH-0609 SC3101-12 Soil X X 
VWAR-SS77-OH-0609 SC3101-13 Soil   X 
VWAR-SS78-OH-0609 SC3101-14 Soil X X 
VWAR-SS78-OH-0609 SC3101-15 Soil   X 
VWAR-SS79-OH-0609 SC3101-16 Soil X X 
VWAR-SS79-OH-0609 SC3101-17 Soil   X 
VWAR-SS79-OH-0609DL SC3101-17DL Soil   X 
VWAR-SS99-OH-0609 SC3101-18 Soil X X 
VWAR-SS99-OH-0609 SC3101-19 Soil   X 
VWAR-SS100-OH-0609 SC3101-20 Soil X X 
VWAR-SS100-OH-0609 SC3101-21 Soil   X 
VWAR-SS100P-OH-0609 SC3101-22 Soil X X 
VWAR-SS100P-OH-0609 SC3101-23 Soil   X 
VWAR-SS80-OH-0609 SC3101-24 Soil X X 
VWAR-SS80-OH-0609 SC3101-25 Soil   X 
VWAR-SS80P-OH-0609 SC3101-26 Soil X X 
VWAR-SS80P-OH-0609 SC3101-27 Soil   X 
VWAR-SS74-OH-0609MS SC3101-4MS Soil X X 
VWAR-SS74-OH-0609MS SC3101-5MS Soil   X 
VWAR-SS74-OH-0609MSD SC3101-4MSD Soil X X  
VWAR-SS74-OH-0609MSD SC3101-5MSD Soil   X 
VWAR-SS79-OH-0609MS SC3101-16MS Soil X X 
VWAR-SS79-OH-0609MS SC3101-17MS Soil   X 
VWAR-SS79-OH-0609MSD SC3101-16MSD Soil X X 
VWAR-SS79-OH-0609MSD SC3101-17MSD Soil   X 
 
 
Client Sample #  Lab Sample # Matrix Pesticides PCBs Explosives 
VWAR-SS97-01-0609 SC3069-2 Soil X  X X 
VWAR-SB97-46-0609 SC3069-4 Soil X  X X 
VWAR-SS90-01-0609 SC3069-6 Soil X  X X 



Client Sample #  Lab Sample # Matrix Pesticides PCBs Explosives 
VWAR-SB91-23-0609 SC3069-8 Soil X  X X 
VWAR-SB91-46-0609 SC3069-10 Soil X  X X 
VWAR-SB91-1314-0609 SC3069-12 Soil X  X X 
VWAR-EB01-061009 SC3069-14 Water X X X 
VWAR-SS73-OH-0609 SC3101-2 Soil X X X 
VWAR-SS74-OH-0609 SC3101-4 Soil X X X 
VWAR-SS75-OH-0609 SC3101-6 Soil X X X 
VWAR-SS75P-OH-0609 SC3101-8 Soil X X X 
VWAR-SS76-OH-0609 SC3101-10 Soil X X X 
VWAR-SS77-OH-0609 SC3101-12 Soil X X X 
VWAR-SS78-OH-0609 SC3101-14 Soil X X X 
VWAR-SS79-OH-0609 SC3101-16 Soil X X X 
VWAR-SS99-OH-0609 SC3101-18 Soil X X X 
VWAR-SS100-OH-0609 SC3101-20 Soil X X X 
VWAR-SS100P-OH-0609 SC3101-22 Soil X X X 
VWAR-SS80-OH-0609 SC3101-24 Soil X X X 
VWAR-SS80P-OH-0609 SC3101-26 Soil X X X 
VWAR-SS74-OH-0609MS SC3101-4MS Soil X X X 
VWAR-SS74-OH-0609MSD SC3101-4MSD Soil X X X 
VWAR-SS79-OH-0609MS SC3101-16MS Soil X X X 
VWAR-SS79-OH-0609MSD SC3101-16MSD Soil X X X 
 
 
     Total Total 
Client Sample # Lab Sample # Matrix Metals CN Perchlorate 
VWAR-SS97-01-0609 SC3069-2 Soil X  X  
VWAR-SS97-01-0609 798526 Soil    X 
VWAR-SB97-46-0609 SC3069-4 Soil X  X  
VWAR-SB97-46-0609 798527 Soil    X 
VWAR-SS90-01-0609 SC3069-6 Soil X  X  
VWAR-SS90-01-0609 798528 Soil    X 
VWAR-SB91-23-0609 SC3069-8 Soil X  X  
VWAR-SB91-23-0609 798529 Soil    X 
VWAR-SB91-46-0609 SC3069-10 Soil X  X  
VWAR-SB91-46-0609 798530 Soil    X 
VWAR-SB91-1314-0609 SC3069-12 Soil X  X  
VWAR-SB91-1314-0609 798531 Soil    X 
VWAR-EB01-061009 SC3069-14 Water X X  
VWAR-EB01-061009 798532 Water   X 
VWAR-SS73-OH-0609 SC3101-2 Soil X X  
VWAR-SS73-OH-0609 798533 Soil   X 
VWAR-SS74-OH-0609 SC3101-4 Soil X X  
VWAR-SS74-OH-069 798534 Soil   X 
VWAR-SS75-OH-0609 SC3101-6 Soil X X  
VWAR-SS75-OH-0609 798535 Soil   X 
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DATA QUALIFICATION SUMMARY 
 
 
Katahdin Analytical Services - CTO007-4 - Organics & Inorganics 
 
SAMPLES: VWAR-TB01-060909, VWAR-SS97-01-0609, VWAR-SB97-46-0609, 
  VWAR-SS90-01-0609, VWAR-SB91-23-0609, VWAR-SB91-46-0609, 
   VWAR-SB91-1314-0609, VWAR-TB01-061009, VWAR-EB01-061009,   
  VWAR-SS73-OH-0609, VWAR-SS74-OH-0609, VWAR-SS75-OH-0609, 
  VWAR-SS75P-OH-0609, VWAR-SS76-OH-0609, VWAR-SS77-OH-0609, 
  VWAR-SS78-OH-0609, VWAR-SS79-OH-0609, VWAR-SS99-OH-0609, 
  VWAR-SS100-OH-0609, VWAR-SS100P-OH-0609, VWAR-SS80-OH-0609, 
  VWAR-SS80P-OH-0609  
 
 
VOLATILE  ORGANICS 
 
SUMMARY 
 
I.) General: 
 
The analyses for Volatile Organics were performed by GC / MS according to EPA Method 8260B. 
 
II.) Overall Assessment of Data: 
 
All laboratory data were acceptable with qualification. 
 
MAJOR ISSUES 
 
There were no Major Issues for this fraction of the SDG. 
 
MINOR ISSUES 
 
I.)  Holding Times: 
 
All Holding Time criteria were met.  No action was required.  
 
II.) GC / MS Tuning: 
 
All GC / MS Tuning criteria were met.  No action was necessary. 
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III.) Calibration: 
 
Initial Calibration: 
 
All Initial Calibration criteria were met.  No action was required.   
 
Continuing Calibration: 
 
The Percent Difference (%D) was 20.3% for 1,2,3-trichlorobenzene in the standards run on 6/12/09 
at 09:01 on instrument GC MSF, which exceeded the 20% QC limit.  All positive and non-detect 
results for this compound in the associated samples were flagged as estimated (J) and (UJ).  The 
associated samples were VWAR-SS97-01-0609, VWAR-SS90-01-0609, VWAR-SB91-23-0609, 
VWAR-SB91-46-0609, VWAR-SB91-1314-0609, VWAR-SS73-OH-0609, VWAR-SS75-OH-
0609, VWAR-SS75P-OH-0609, VWAR-SS76-OH-0609, VWAR-SS77-OH-0609, VWAR-SS78-
OH-0609, VWAR-SS99-OH-0609 and VWAR-SS100-OH-0609.  
 
The Percent Differences (%Ds) in the standards run on 6/15/09 at 09:51 on instrument GC MSF 
exceeded the 20% QC limit for the following compounds: 
 
 trichlorofluoromethane 23.9% 
 MTBE 23.4% 
 1,1-dichloroethane 21.3% 
 bromochoromethane 22.9%  
 1,1,1-trichloroethane 20.6% 
 cyclohexane 24.4% 
 1,2,3-trichlorobenzene 20.1% 
  
All positive and non-detect results for these compounds in the associated samples were flagged as 
estimated (J) and (UJ).  The associated samples were VWAR-SS74-OH-0609, VWAR-SS79-OH-
0609, VWAR-SS100P-OH-0609, VWAR-SS80-OH-0609 and VWAR-SS80P-OH-0609. 
 
The Percent Differences (%Ds) were 21.6% for carbon tetrachloride and 24.4% for 
methylcyclohexane in the standards run on 6/15/09 at 09:15 on instrument GC MSS, which 
exceeded the 20% QC limit.  Since the associated samples were QC samples, no action was 
required.  
 
IV.) Blanks: 
 
Method Blanks: 
 
There were no detections in the method blanks associated with this fraction of the SDG.  No action 
was required. 
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Equipment Blank: 
 
Acetone and methylene chloride were detected at 4 ug/L and 0.4 ug/L, respectively, in equipment 
blank VWAR-EB01-061009.  Since the results for these compounds were less than 2X the CRQL, 
all positive detections for acetone and methylene chloride in the SDG samples less than the CRQL 
were flagged as undetected (U) with the results being raised to the CRQL.   
 
Trip Blanks: 
 
Methylene chloride was detected at 0.3 ug/L in trip blank VWAR-TB01-060909.  Since the results 
for this compound were less than 2X the CRQL, all positive results for methylene chloride in the 
SDG samples less than the CRQL were flagged as undetected (U) with the results being raised to 
the CRQL. 
 
Tentatively Identified Compounds (TIC): 
 
TIC data were not included for this SDG.  No action was required. 
 
V.) Surrogate Recoveries: 
 
The Percent Recoveries (%Rs) were outside their respective QC limits for dibromofluorobenzene 
(67-118%), toluene-d8 (85-115%) and bromofluorobenzene (85-120%) in the following samples: 
 
 Sample dibromofluorobenzene toluene-d8 bromofluorobenzene 
 WG64900 LCS   81% 
 WG64900 BLANK   80% 
 VWAR-SS97-01-0609 124% 77% 84% 
 VWAR-SB97-46-0609  81% 80% 
 VWAR-SS90-01-0609 120% 76% 71% 
 VWAR-SB91-23-0609   79% 
 VWAR-SB91-46-0609 119%  
 VWAR-SB91-1314-0609 123% 83% 78% 
 VWAR-SS73-OH-0609 120%  81% 
 VWAR-SS75-OH-0609 125%  66% 
 VWAR-SS75P-OH-0609 133% 81% 73% 
 VWAR-SS76-OH-0609 120% 83% 81% 
 VWAR-SS77-OH-0609 119% 
 VWAR-SS78-OH-0609 137%  84% 
 VWAR-SS99-OH-0609 131%  84% 
 WG65028-LCS  77% 
 VWAR-SS74-OH-0609  80% 79% 
 VWAR-SS79-OH-0609 127%  77% 
 VWAR-SS100P-OH-0609 136%  73% 
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 Sample dibromofluorobenzene toluene-d8 bromofluorobenzene 
 VWAR-SS80-OH-0609 129% 79% 78% 
 VWAR-SS80P-OH-0609 132% 
 VWAR-SS74-OH-0609MS 127% 80% 79% 
 VWAR-SS74-OH-0609MSD 134% 83% 77% 
 VWAR-SS79-OH-0609MS 123% 81% 81% 
 VWAR-SS79-OH-0609MSD 126% 83% 77% 
 
All positive results for samples VWAR-SB91-46-0609, VWAR-SS77-OH-0609 and  
VWAR-SS80P-OH-0609 and all positive and non-detect results for the remaining listed SDG 
samples were flagged as estimated (J) and (UJ). 
 
VI.) Laboratory Control Samples (LCS): 
 
A total of three soil LCS samples and one water LCS samples were analyzed for this fraction of the 
SDG.  All LCS criteria were met.  No action was required.   
 
VII.) Matrix Spike / Matrix Spike Duplicate (MS / MSD): 
 
MS / MSD analyses were performed on SDG samples VWAR-SS74-OH-0609 and  
VWAR-SS79-OH-0609.  A total of sixteen Percent Recoveries (%Rs) and nineteen Relative 
Percent Differences (RPDs) were outside the QC limits for the first set and a total of thirteen %Rs 
were outside the QC limits for the second set.  Based on a review of the parent sample data, the MS 
/ MSD data and the LCS data, and using professional judgment, the validator deemed data 
qualification as not necessary for this sample. 
 
VIII.) Field Duplicates: 
 
Three sets of field duplicate samples (VWAR-SS75-OH-0609 / VWAR-SS75P-OH-0609, 
VWAR-SS100-OH-0609 / VWAR-SS100P-OH-0609 and VWAR-SS80-OH-0609 /  
VWAR-SS80P-OH-0609) were identified for this fraction of the SDG.  There were no calculable 
Relative Percent Differences (RPDs). 
 
IX.) Internal Standards Performance (ISTD): 
 
All ISTD criteria were met.  No action was required. 
 
X.) TCL Compound Identification: 
 
All TCL Compound Identification criteria were met.  No action was required. 
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XI.) Compound Quantitation and Reported Contract Required Quantitation Limits (CRQL): 
 
All Compound Quantitation and CRQL criteria were met.  No action was required. 
 
XII.) System Performance: 
 
All System Performance criteria were met.  No action was required. 
 
 
SEMIVOLATILE ORGANICS 
 
SUMMARY 
 
I.) General: 
 
The analyses for Semivolatile Organics were performed by GC / MS according to EPA Method 
8270C. 
 
II.) Overall Assessment of Data: 
 
All laboratory data were acceptable with qualification. 
 
MAJOR ISSUES 
 
There were no Major Issues for this fraction of the SDG. 
 
MINOR ISSUES 
 
I.)  Holding Times: 
 
All Holding Time criteria were met.  No action was required. 
 
II.) GC / MS Tuning: 
 
All GC / MS Tuning criteria were met.  No action was necessary. 
 
III.) Calibration: 
 
Initial Calibration: 
 
The Percent Relative Standard Deviations (%RSDs) were 43.6% for benzaldehyde and 33.0% for  
4-nitrophenol in the standards analyzed on 5/29/09 on instrument GC MSU, which exceeded the 
15% QC limit.  Since the associated samples were QC samples, no action was required.  
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The Percent Relative Standard Deviations (%RSD) in the standards analyzed on 6/25/09 on 
instrument GC MSU exceeded the 15% QC limit for the following compounds: 
 
 
 benzaldehyde 22.5% 
 1,1-biphenyl 19.1% 
 4-nitrophenol 21.0% 
 diethylphthalate 22.7%  
 di-n-butylphthalate 18.1% 
 
All positive and non-detect results for these compounds in the soil SDG samples were flagged as 
estimated (J) and (UJ).   
 
Continuing Calibration: 
 
The Percent Differences (%Ds) in the standards run on 6/15/09 at 10:40 on instrument GC MSU 
exceeded the 20% QC limit for the following compounds: 
 
 benzaldehyde 61.2% 
 phenol 20.0% 
 3&4-methylphenol 21.0% 
 2-nitrophenol 20.2%  
 caprolactam 24.3% 
 2,3,4,6-tetrachlorophenol 24.9% 
 di-n-butylphthalate 21.4% 
 butylbenzylphthalate 36.4% 
 bis(2ethylhexyl)phthalate 43.6% 
 benzo(k)fluoranthene 24.0% 
 
Since the associated samples were QC samples, no action was required. 
 
The Percent Differences (%Ds) were 62.9% for benzaldehyde and 20.4% for diethylphthalate in 
the standards run on 6/27/09 at 13:41 on instrument GCMSU, which exceeded the 20% QC limit.  
Since the associated samples were QC samples, no action was required. 
 
The Percent Difference (%D) was 24.4% for 4-nitrophenol in the standards run on 6/29/09 at 08:12 
on instrument GCMSU, which exceeded the 20% QC limit.  All positive and non-detect results for 
this compound in the associated samples were flagged as estimated (J) and (UJ).  The associated 
samples were VWAR-SS97-01-0609, VWAR-SB97-46-0609, VWAR-SS90-01-0609,  
VWAR-SB91-23-0609, VWAR-SB91-46-0609, VWAR-SB91-1314-0609,   
VWAR-SS73-OH-0609, VWAR-SS74-OH-0609 and VWAR-SS75-OH-0609. 
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The Percent Difference (%D) was 22.7% for benzaldehyde in the standards run on 6/30/09 at 08:56 
on instrument GC MSU, which exceeded the 20% QC limit.  All positive and non-detect results for 
this compound in the associated samples were flagged as estimated (J) and (UJ).  The associated 
samples were VWAR-SS75P-OH-0609, VWAR-SS76-OH-0609, VWAR-SS77-OH-0609,  
VWAR-SS78-OH-0609, VWAR-SS79-OH-0609, VWAR-SS99-OH-0609,   
VWAR-SS100-OH-0609, VWAR-SS100P-OH-0609, VWAR-SS80-OH-0609 and  
VWAR-SS80P-OH-0609. 
 
The Percent Difference (%D) was 38.7% for benzaldehyde in the standards run on 7/1/09 at 10:02 
on instrument GC MSU, which exceeded the 20% QC limit.  Since the associated samples were QC 
samples, no action was required. 
 
IV.) Blanks: 
 
Method Blanks: 
 
There were no detections in the Method Blanks associated with this fraction of the SDG.  No 
action was required. 
 
Equipment Blank: 
 
There were no detections in the equipment blank associated with this SDG.  No action was 
required. 
 
Tentatively Identified Compounds (TIC): 
 
TIC data were not included for this SDG.  No action was required. 
 
V.) Surrogate Recoveries:  
 
The Percent Recoveries (%Rs) were outside their respective QC limits for phenol-d6 (40-100%),  
2-fluorophenol (35-105%), nitrobenzene-d5 (35-100%) and 2-fluorobiphenyl (45-105%) in the 
following samples: 
 
   2-fluoro- nitro- 2-fluoro- 
Sample phenol-d6 phenol benzene-d5 biphenyl 
VWAR-SS74-OH-0609 39% 
VWAR-SS75-OH-0609 39% 
VWAR-SS77-OH-0609    40% 
VWAR-SS75P-OH-0609 25% 27% 30% 37% 
VWAR-SS99-OH-0609 25% 
VWAR-SS80-OH-0609 37%  38% 
VWAR-SS80P-OH-0609 37%  43% 
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All positive and non-detect results for VWAR-SS75P-OH-0609 were flagged as estimated (J) and 
(UJ).  Since no more than one %R per fraction was outside the QC limits for the other listed 
samples, no further action was required. 
 
VI.) Laboratory Control Samples (LCS): 
 
One water LCS / LCSD set and two soil LCS samples were analyzed for this fraction of the SDG.   
The Relative Percent Difference (RPD) was 52% for 2,3,4,6-tetrachlorophenol in the water LCS / 
LCSD set WG64912, which exceeded the 30% QC limit.  Since the associated samples were field 
QC samples, no action was required. 
 
The Percent Recovery (%R) was 188% for benzaldehyde in LCS WG64993, which exceeded the 
10-77% QC limits.  Since there were no positive results for this compound in the associated 
samples, no action was required.   
 
The Percent Recoveries (%Rs) were below their respective QC limits in soil LCS sample 
WG65148 for the following compounds: 
 
 Compound LCS, %R QC Limits  
 acetophenone 42% 59-102% 
 isophorone 41% 45-110% 
 2-chloronaphthalene 40% 45-105% 
 acenaphthene 51% 45-110% 
 2,3,4,6-tetrachlorophenol 51% 58-93% 
  
All positive and non-detect results for these compounds in the associated SDG samples were 
flagged as estimated (J) and (UJ).  The associated samples were VWAR-SS73-OH-0609,  
VWAR-SS74-OH-0609, VWAR-SS75-OH-0609, VWAR-SS75P-OH-0609,  
VWAR-SS76-OH-0609, VWAR-SS77-OH-0609, VWAR-SS78-OH-0609,  
VWAR-SS79-OH-0609, VWAR-SS99-OH-0609, VWAR-SS100-OH-0609,  
VWAR-SS100P-OH-0609, VWAR-SS80-OH-0609 and VWAR-SS80P-OH-0609. 
   
VII.) Matrix Spike / Matrix Spike Duplicate (MS / MSD): 
 
MS / MSD analyses were performed on SDG samples VWAR-SS74-OH-0609 and  
VWAR-SS79-OH-0609.  A total of eight Percent Recoveries (%Rs) in the first set and fourteen 
Percent Recoveries (%Rs) in the second set were below their respective QC limits.  Data 
qualification based on MS / MSD criteria alone was not required, so citing professional judgment 
no action was taken.   
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VIII.) Field Duplicates: 
 
Three sets of field duplicate samples (VWAR-SS75-OH-0609 / VWAR-SS75P-OH-0609, 
VWAR-SS100-OH-0609 / VWAR-SS100P-OH-0609 and VWAR-SS80-OH-0609 /  
VWAR-SS80P-OH-0609) were identified for this fraction of the SDG.  There were no calculable 
Relative Percent Differences (RPDs). 
 
IX.) Internal Standards Performance (ISTD): 
 
All ISTD criteria were met.  No action was required. 
 
X.) TCL Compound Identification: 
 
All TCL Compound Identification criteria were met.  No action was required. 
 
XI.) Compound Quantitation and Reported Contract Required Quantitation Limits (CRQL): 
 
All Compound Quantitation and CRQL criteria were met.  No action was required. 
 
XII.) System Performance: 
 
All System Performance criteria were met.  No action was required. 
 
 
SEMIVOLATILE ORGANICS - SIM (SVOA-SIM) 
 
SUMMARY 
 
I.) General: 
 
The analyses for Semivolatile Organics-SIM were performed by GC / MS according to EPA 
Method 8270C-SIM. 
 
II.) Overall Assessment of Data: 
 
All non-detect results for 2,4-dinitrophenol and 4,6-dinitrophenol in the SDG samples were 
rejected (R) based on extremely low Relative Response Factors (RRFs) in the Initial and 
Continuing Calibrations. 
 
All other laboratory data were acceptable with qualification. 
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MAJOR ISSUES 
 
I.) Calibration: 
 
Initial Calibration: 
 
The Average Relative Response Factors (RRFs) were 0.0115 for 2,4-dinitrophenol and 0.0198 for 
4,6-dinitro-2-methylphenol in the standards analyzed on 6/23/09 on instrument GCMS-R.  All 
results for these compounds in the soil SDG samples, which consisted entirely of non-detects, 
were rejected (R). 
 
Continuing Calibration: 
 
The Relative Response Factors (RRFs) were 0.012 for 2,4-dinitrophenol and 0.0268 for  
4,6-dinitro-2-methylphenol in the standards run on 6/27/09 at 10:13 on instrument GCMS-R, 
which were below the 0.050 QC limit.  Since the non-detect results for these compound in the 
associated samples were previously rejected based on the associated Initial Calibration, no further 
action was required. 
 
The Relative Response Factor (RRF) was 0.0145 for 4,6-dinitro-2-methylphenol in the standards 
run on 6/30/09 at 09:00 on instrument GCMS-R, which was below the 0.050 QC limit.  Since the 
non-detect results for this compound in the associated samples were previously rejected based on 
the associated Initial Calibration, no further action was required. 
 
The Relative Response Factors (RRFs) were 0.0114 for 2,4-dinitrophenol and 0.0253 for  
4,6-dinitro-2-methylphenol in the standards run on 7/2/09 at 10:40 on instrument GCMS-R, which 
were below the 0.050 QC limit.  Since the non-detect results for these compounds in the associated 
samples were previously rejected based on the associated Initial Calibration, no further action was 
required. 
 
The Relative Response Factors (RRFs) were 0.0203 for 2,4-dinitrophenol and 0.0280 for  
4,6-dinitro-2-methylphenol in the standards run on 7/6/09 at 09:56 on instrument GCMS-R, which 
were below the 0.050 QC limit.  Since the non-detect results for these compounds in the associated 
samples were previously rejected based on the associated Initial Calibration, no further action was 
required. 
 
The Relative Response Factors (RRFs) were 0.012 for 2,4-dinitrophenol and 0.0327 for  
4,6-dinitro-2-methylphenol in the standards run on 7/7/09 at 10:21 on instrument GCMS-R, which 
were below the 0.050 QC limit.  Since the non-detect results for these compounds in the associated 
samples were previously rejected based on the associated Initial Calibration, no further action was 
required. 
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MINOR ISSUES 
 
I.)  Holding Times: 
 
All Holding Time criteria were met.  No action was required. 
 
II.) GC / MS Tuning: 
 
All GC / MS Tuning criteria were met.  No action was necessary. 
 
III.) Calibration: 
 
Initial Calibration: 
 
The Percent Relative Standard Deviations (%RSDs) were 49.2% for 2,4-dinitrophenol, 51.3% for 
4,6-dinitro-2-methylphenol, 26.2% for pentachlorophenol and 40.4% for 3,3’-dichlorobenzidine in 
the standards analyzed on 6/23/09 on instrument GCMS-R, which exceeded the 15% QC limit.  
All positive and non-detect results for these compounds in the soil SDG samples, not previously 
qualified based on  Initial or Continuing Calibration RRF criteria, were flagged as estimated (J) 
and (UJ).   
 
Please also see the Major Issues section for this fraction of the SDG. 
 
Continuing Calibration: 
 
The Percent Differences (%Ds) in the standards run on 6/27/09 at 10:13 on instrument GC MSR 
exceeded the 20% QC limit for the following compounds: 
 
 pyrene 28.3% 
 indeno(1,2,3-cd)pyrene 23.1% 
 pentachlorophenol 25.9% 
 nitrobenzene 25.7% 
 4-nitroaniline 47.5% 
 4,6-dinitro-2-methylphenol 34.0% 
 atrazine 20.5% 
 3,3’-dichlorobenzidine 105% 
 
All positive and non-detect results for these compounds in associated SDG samples  
VWAR-SS97-01-0609, VWAR-SB97-46-0609 and VWAR-SS90-01-0609, not  previously 
qualified based on either Initial and Continuing Calibration RRF criteria, were flagged as estimated 
(J) and (UJ), except for 3,3’-dichlorobenzidine, which exceeded 90%, for which positive results 
were flagged as estimated (J) and non-detects were rejected (R).   
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The Percent Differences (%Ds) in the standards run on 6/30/09 at 09:00 on instrument GC MSR 
exceeded the 20% QC limit for the following compounds: 
 
 4,6-dinitro-2-methylphenol 27.5% 
 phenanthrene 22.7% 
 pyrene 27.8% 
 benzo(b)fluoranthene 36.1% 
 indeno(1,2,3-cd)pyrene 65.3% 
 nitrobenzene 25.2% 
 2,4,6-trichlorophenol 41.3% 
 3-nitroaniline 21.7% 
 2,4-dinitrophenol 37.3% 
 4-bromophenyl phenyl ether 21.2% 
 atrazine 33.6% 
 3,3’-dichlorobenzidine 40.6% 
 
All positive and non-detect results for these compounds in associated sample  
VWAR-SB91-23-0609, not previously rejected based on Initial or Continuing Calibration RRF 
criteria, were flagged as estimated (J) and (UJ). 
  
The Percent Differences (%Ds) in the standards run on 7/2/09 at 10:40 on instrument GC MSR 
exceeded the 20% QC limit for the following compounds: 
 
 4,6-dinitro-2-methylphenol 26.5% 
 fluoranthene 21.1% 
 benzo(b)fluoranthene 20.7% 
 dibenzo(a,h)anthracene 23.1% 
 atrazine 24.7% 
 3,3’-dichlorobenzidine 29.0% 
 
All positive and non-detect results for these compounds in the associated SDG samples, not 
previously qualified based on either Initial or Continuing Calibration RRF criteria, were flagged as 
estimated (J) and (UJ).  The associated samples were VWAR-SB91-46-0609,  
VWAR-SB91-1314-0609, VWAR-SS74-OH-0609, VWAR-SS75-OH-0609,  
VWAR-SS75P-OH-0609 and VWAR-SS76-OH-0609.   
 
The Percent Differences (%Ds) in the standards run on 7/6/09 at 09:56 on instrument GC MSR 
exceeded the 20% QC limit for the following compounds: 
 
 2,4-dinitrophenol 69.2% 
 4,6-dinitro-2-methylphenol 40.0% 
 pyrene 36.1% 
 indeno(1,2,3-cd)pyrene 25.6% 
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 dibenzo(a,h)anthracene 23.4% 
 2,4,6-trichlorophenol 20.1% 
 2-nitroaniline 20.9% 
 2,6-dinitrotoluene 27.6% 
 3-nitroaniline 20.0% 
 2,4-dinitrotoluene 20.7%  
 atrazine 27.6% 
 3,3’-dichlorobenzidine 202% 
  
All positive and non-detect results for these compounds in the associated soil SDG samples, not 
previously qualified based on either Initial or Continuing Calibration RRF criteria, were flagged as 
estimated (J) and (UJ), except for 3,3’-dichlorobenzidine, which exceeded 90%, for which positive 
results were flagged as estimated (J) and non-detects were rejected (R).  The associated samples 
were VWAR-SS73-OH-0609,  VWAR-SS77-OH-0609, VWAR-SS78-OH-0609,  
VWAR-SS99-OH-0609, VWAR-SS100-OH-0609, VWAR-SS100P-OH-0609,  
VWAR-SS80-OH-0609 and VWAR-SS80P-OH-0609. 
 
The Percent Differences (%Ds) in the standards run on 7/7/09 at 10:21 on instrument GC MSR 
exceeded the 20% QC limit for the following compounds: 
 
 4,6-dinitro-2-methylphenol 63.5% 
 fluoranthene 21.3% 
 pyrene 28.1% 
 indeno(1,2,3-cd)pyrene 23.3% 
 atrazine 24.3% 
 3,3’-dichlorobenzidine 168% 
  
All positive and non-detect results for these compounds in associated SDG samples  
VWAR-SS79-OH-0609 and VWAR-SS79-OH-0609DL, not previously qualified based on either 
Initial or Continuing Calibration RRF criteria, were flagged as estimated (J) and (UJ) except for 
3,3’-dichlorobenzidine, which exceeded 90%, for which positive results were flagged as estimated 
(J) and non-detects were rejected (R). 
 
Please also see the Major Issues section for this fraction of the SDG. 
 
IV.) Blanks: 
 
Method Blanks: 
 
4-Chloro-3-methylphenol and atrazine were detected at detected at 6.3 ug/kg and 5.7 ug/kg, 
respectively, in method blank WB65149.  Since the method blank results were less than the 
CRQL, all positive results for these compounds in the soil SDG samples less than the CRQL were 
flagged as undetected (U) with the results being raised to the CRQL. 
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Equipment Blank: 
 
Atrazine was detected at 0.16 ug/L in equipment blank VWAR-EB01-061009.  All positive results 
for atrazine in the associated SDG samples less than the CRQL were previously flagged as 
undetected (U) with the results being raised to the CRQL based on method blank contamination, 
so no further action was necessary. 
 
Tentatively Identified Compounds (TIC): 
 
TIC data were not included for this SDG.  No action was required. 
 
V.) Surrogate Recoveries:  
 
The Percent Recoveries (%Rs) were below the 53-136% QC limits for fluoranthene-d10 in the 
following SDG samples: 
 
 WG65149LCS 50% 
 VWAR-SS74-OH-0609 50% 
 VWAR-SS75P-OH-0609 44% 
 VWAR-SS77-OH-0609 48% 
 VWAR-SS79-OH-0609MS 49% 
 VWAR-SS80-OH-0609 50% 
 VWAR-SS80P-OH-0609 47% 
 VWAR-SS79-OH-0609 51% 
 VWAR-SS79-OH-0609DL 40% 
 
In addition, the Percent Recovery (%R) was 32% for 2-methylnaphthalene in sample  
VWAR-SS79-OH-0609DL, which was below the 33-125% QC limits.  All positive and non-detect 
results for this sample were flagged as estimated (J) and (UJ).  Since only one Surrogate Recovery 
was below the QC limits for the other listed field samples, no action was required.   
 
VI.) Laboratory Control Samples (LCS): 
 
One water LCS / LCSD set, one soil LCS and one soil LCS / LCSD set were analyzed for this 
fraction of the SDG.  The Percent Recoveries (%Rs) were 59% for pyrene and 169% for 
indeno(1,2,3-cd)pyrene in water LCS sample WG64913, which were outside their 64-121% and 30-
140% QC limits, respectively.  Since the associated samples were field QC samples, no action was 
taken. 
 
The Percent Recoveries (%Rs) were below their respective QC limits in LCS samples 
WG64994LCS / LCSD for the following compounds: 
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 Compound LCS, %R LCSD, %R QC Limits 
 naphthalene  51% 54-94% 
 phenanthrene 55%  58-122% 
 fluoranthene 62% 58% 68-126% 
 2,4-dinitrophenol 29%  30-150% 
 3,3’-dichlorobenzidine  25% 30-150% 
 
In addition, two Relative Percent Differences (RPDs) exceeded their QC limits.  All positive and 
non-detect results for these compounds in the associated samples were flagged as estimated (J) and 
(UJ).  The associated samples were VWAR-SS97-01-0609, VWAR-SB97-46-0609,  
VWAR-SS90-01-0609, VWAR-SB91-23-0609, VWAR-SB91-46-0609 and  
VWAR-SB91-1314-0609. 
 
The Percent Recoveries (%Rs) were below their respective QC limits in LCS sample WG65149 
for the following compounds: 
 
 Compound LCS, %R QC Limits  
 naphthalene 47% 54-94% 
 phenanthrene 55% 58-122% 
 fluoranthene 54% 68-126% 
 2,4-dinitrophenol 24% 30-150% 
 3,3’-dichlorobenzidine 24% 30-150% 
 
All positive and non-detect results for these compounds in the associated SDG samples were 
flagged as estimated (J) and (UJ), unless previously rejected based on other criteria.  The associated 
samples were VWAR-SS73-OH-0609, VWAR-SS74-OH-0609, VWAR-SS75-OH-0609,  
VWAR-SS75P-OH-0609, VWAR-SS76-OH-0609, VWAR-SS77-OH-0609,   
VWAR-SS78-OH-0609, VWAR-SS79-OH-0609, VWAR-SS79-OH-0609DL,  
VWAR-SS99-OH-0609, VWAR-SS100-OH-0609, VWAR-SS100P-OH-0609,  
VWAR-SS80-OH-0609 and VWAR-SS80P-OH-0609. 
 
VII.) Matrix Spike / Matrix Spike Duplicate (MS / MSD): 
 
MS / MSD analyses were performed on SDG samples VWAR-SS74-OH-0609 and VWAR-SS79-
OH-0609 for this fraction of the SDG.  A total of fourteen Percent Recoveries (%Rs) and four 
Relative Percent Differences (RPDs) were outside the QC limits for the first set and twelve %Rs 
were outside the QC limits for the second set.  Data qualification based on MS / MSD criteria alone 
was not required, so no action was taken. 
 
VIII.) Field Duplicates: 
 
Three set of field duplicate samples (VWAR-SS75-OH-0609 / VWAR-SS75P-OH-0609, 
VWAR-SS100-OH-0609 / VWAR-SS100P-OH-0609 and VWAR-SS80-OH-0609 /  
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VWAR-SS80P-OH-0609) were identified for this fraction of the SDG.  The calculable Relative 
Percent Differences (RPDs) for the first set were: 
   
  fluoranthene 7.8% 
  pyrene 15% 
  benzo(b)fluoranthene 1.9% 
  benzo(a)pyrene 5.1% 
  indeno(1,2,3-cd)pyrene 2.4% 
 
 
The calculable Relative Percent Differences (RPDs) for the second set were: 
   
  fluoranthene 81% 
  pyrene 108% 
  benzo(b)fluoranthene 62% 
  benzo(a)pyrene 68% 
  indeno(1,2,3-cd)pyrene 59% 
  
There were no calculable Relative Percent Differences (RPDs) for the third set. 
 
IX.) Internal Standards Performance (ISTD): 
 
All ISTD criteria were met.  No action was required. 
 
X.) TCL Compound Identification: 
 
All TCL Compound Identification criteria were met.  No action was required. 
 
XI.) Compound Quantitation and Reported Contract Required Quantitation Limits (CRQL): 
 
The results for five compounds in the initial analysis of SDG sample VWAR-SS79-OH-0609 
exceeded the linear calibration range.  A 2X dilution analysis was performed for this sample with 
all calibration criteria met.  The results for these five compounds in the initial analysis of the 
sample and the results for all compounds except these five in the reanalysis of the sample were 
rejected (R) based on data redundancy. 
 
XII.) System Performance: 
 
All System Performance criteria were met.  No action was required. 
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PESTICIDES  
 
SUMMARY 
 
I.) General: 
 
The analyses for Pesticides were performed by GC according to SW-846 Method 8081. 
 
II.) Overall Assessment of Data: 
 
All laboratory data were acceptable with qualifications. 
 
MAJOR ISSUES 
 
There were no major problems for this fraction of the SDG. 
 
MINOR ISSUES 
 
I.)  Holding Times: 
 
All Holding Time criteria were met.  No action was required. 
 
II.) Instrument Performance: 
 
All Instrument Performance criteria were met.  No action was required. 
 
III.)  Calibration: 
 
Initial Calibration: 
 
All Initial Calibration criteria were met.  No action was required. 
 
Continuing Calibration: 
 
The Percent Difference (%D) was 22.8% for methoxychlor in the standards run on 6/24/09 at 
11:26 on the primary column of instrument GC01, which exceeded the 20% QC limit.  The non-
detect result for this compound in associated SDG sample VWAR-SS97-01-0609 was flagged as 
estimated (UJ). 
 
The Percent Differences (%Ds) were 20.6% for 4,4’-DDD and 21.2% for methoxychlor in the 
standards run on 6/24/09 at 18:55 on instrument GC01, which exceeded the 20% QC limit.  All 
positive and non-detect results for these compounds in the associated samples were flagged as 
estimated (J) and (UJ).  The associated samples were VWAR-SB97-46-0609,   
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VWAR-SS90-01-0609, VWAR-SB91-23-0609, VWAR-SB91-46-0609, VWAR-SB91-1314-0609, 
VWAR-SS73-OH-0609, VWAR-SS74-OH-0609, VWAR-SS75-OH-0609, VWAR-SS75P-OH-
0609, VWAR-SS76-OH-0609, VWAR-SS76-OH-0609DL, VWAR-SS77-OH-0609, 
VWAR-SS100-OH-0609, VWAR-SS80-OH-0609 and VWAR-SS80P-OH-0609. 
 
The Percent Differences (%Ds) were 24.4% for delta-BHC and 20.6% for endosulfan sulfate on the 
primary column and 22.4% for delta-BHC on the secondary column in the standards run on 6/25/09 
at 21:49 on instrument GC01, which exceeded the 20% QC limit.  All positive and non-detect 
results for these compounds in the associated samples were flagged as estimated (J) and (UJ).  The 
associated samples were VWAR-SS78-OH-0609, VWAR-SS79-OH-0609, VWAR-SS99-OH-0609 
and VWAR-SS100P-OH-0609. 
 
The Percent Difference (%D) was 22.2% for 4,4’-DDD on the primary column in the standards run 
on 6/26/09 at 19:21 on instrument GC01, which exceeded the 20% QC limit.  Since this compound 
was not a target of the dilution analysis and the result was later rejected based on data redundancy, 
no action was taken. 
 
IV.) Blanks: 
 
Method Blanks: 
 
There were no detections in the method blanks associated with this fraction of the SDG.  No 
action was required. 
 
Equipment Blanks: 
 
There were no detections in the equipment blanks associated with this fraction of the SDG.  No 
action was required. 
 
V.) Surrogate Recoveries: 
 
In accordance with the Region II guidelines, the validator reviewed the laboratory’s soil 
surrogate QC limits of 70-125% for TCMX and 55-135% for DCB and determined that the 30-
150% QC limits listed in the guidelines were more suitable for this data set.  All soil Surrogate 
Recoveries were within the 30-150% QC limits, so no action was required.    
 
VI.) Laboratory Control Samples (LCS): 
 
One LCS sample and two LCS/ LCSD sets were analyzed by the laboratory for this SDG.  All LCS 
criteria were met.  No action was required. 
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VII.) Matrix Spike / Matrix Spike Duplicate (MS / MSD): 
 
MS / MSD analyses were performed on SDG samples VWAR-SS74-OH-0609 and  
VWAR-SS79-OH-0609.  A total of four Percent Recoveries (%Rs) in the first set and three %Rs 
in the second set exceeded their respective QC limits.  Data qualification based on MS / MSD 
criteria alone was not required, so no action was taken. 
 
VIII.) Field Duplicates: 
 
Three sets of field duplicate samples (VWAR-SS75-OH-0609 / VWAR-SS75P-OH-0609, 
VWAR-SS100-OH-0609 / VWAR-SS100P-OH-0609 and VWAR-SS80-OH-0609 /  
VWAR-SS80P-OH-0609) were identified for this fraction of the SDG.  The calculable Relative 
Percent Differences (RPDs) for the first set were 0% for 4,4’-DDE and 15% for 4,4’-DDT, while 
the RPDs for the second set were 15% for 4,4’-DDE, 128% for 4,4’-DDD and 70% for  
4,4’-DDT.  There were no calculable RPDs for the third set. 
 
IX.) Florisil Cleanup: 
 
Florisil Cleanup data were not submitted for this fraction of the SDG.  No action was taken. 
 
X.) GPC Cleanup: 
 
GPC Cleanup data were not submitted for this fraction of the SDG.  No action was taken.   
 
XI.) Pesticide / PCB Identification Summary (PIS): 
 
The Column Percent Differences (%Ds) exceeded the 25% QC limit for the following samples: 
 
 Sample  Compound  %D 
 VWAR-SS97-01-0609 4,4’-DDD 27.8% 
 VWAR-SS90-01-0609 4,4’-DDD 48.6% 
 VWAR-SS74-OH-0609 4,4’-DDD 50.5% 
 VWAR-SS75-OH-0609 4,4’-DDD 28.9% 
 VWAR-SS78-OH-0609 endosulfan I 39.7% 
 VWAR-SS79-OH-0609 4,4’-DDT 37.6% 
 
The results for the compounds listed were flagged as estimated (J). 
 
XII.) Compound Quantitation and Reported Contract Required Quantitation Limits (CRQL): 
 
The result for 4,4’-DDE in the initial analysis of SDG sample VWAR-SS76-OH-0609 exceeded 
the linear calibration range.  A 10X dilution analysis was performed for this sample with all 
calibration criteria met.  The result for 4,4’-DDE in the initial analysis of the sample and the 
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results for all compounds except 4,4’-DDE in the dilution analysis of the sample were rejected 
(R) based on data redundancy. 
 
The results for 4,4’-DDE and 4,4’-DDT in the initial analysis of SDG sample  
VWAR-SS78-OH-0609 exceeded the linear calibration range.  A 10X dilution analysis was 
performed for this sample with all calibration criteria met.  The result for 4,4’-DDE and  
4,4’-DDT in the initial analysis of the sample and the results for all compounds except 4,4’-DDE 
and 4,4’-DDT in the reanalysis of the sample were rejected (R) based on data redundancy.   
 
XIII.) System Performance: 
 
All System Performance criteria were met.  No action was required.   
 
 
POLYCHLORINATED BIPHENYLS (PCBs) 
 
SUMMARY 
 
I.) General: 
 
The analyses for PCBs were performed by GC according to SW-846 Method 8082. 
 
II.) Overall Assessment of Data: 
 
All laboratory data were acceptable with qualifications. 
 
MAJOR ISSUES 
 
There were no major problems for this fraction of the SDG. 
 
MINOR ISSUES 
 
I.)  Holding Times: 
 
All Holding Time criteria were met.  No action was required. 
 
II.) Instrument Performance: 
 
All Instrument Performance criteria were met.  No action was required. 
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III.)  Calibration: 
 
Initial Calibration: 
 
All Initial Calibration criteria were met.  No action was required. 
 
Continuing Calibration: 
 
The Percent Differences (%Ds) were 15.6% for aroclor 1016 and 20.6% for aroclor 1260 in the 
standards run on 6/18/09 at 19:28 on the primary column of instrument GC07, which exceeded the 
15% QC limit.  Since the associated samples were field QC samples, no action was required. 
 
The Percent Differences (%Ds) were 18.0% for aroclor 1016 and 16.9% for aroclor 1260 on the 
primary column and 16.3% and 18.5%, respectively, on the secondary column in the standards run 
on 6/19/09 at 02:15 of instrument GC07, which exceeded the 15% QC limit.  Since the associated 
samples were QC samples, no action was required. 
 
The Percent Differences (%Ds) were 26.1% for aroclor 1016 and 30.8% for aroclor 1260 in the 
standards run on 6/24/09 at 15:10 on the primary column of instrument GC07, which exceeded the 
15% QC limit.  Since the associated samples were field QC samples, no action was required.   
 
The Percent Differences (%Ds) were 24.6% for aroclor 1016 and 23.4% for aroclor 1260 in the 
standards run on 6/26/09 at 18:06 on the primary column of instrument GC07, which exceeded the 
15% QC limit.  All positive and non-detect results for these compounds were flagged as estimated 
(J) and (UJ).  The associated samples were VWAR-SS97-01-0609, VWAR-SB97-46-0609, 
VWAR-SS90-01-0609, VWAR-SB91-23-0609, VWAR-SB91-46-0609, VWAR-SB91-1314-0609, 
VWAR-SS73-OH-0609, VWAR-SS75-OH-0609, VWAR-SS75P-OH-0609,   
VWAR-SS76-OH-0609, VWAR-SS77-OH-0609, VWAR-SS78-OH-0609,  
VWAR-SS79-OH-0609, VWAR-SS99-OH-0609 and VWAR-SS100-OH-0609. 
  
The Percent Differences (%Ds) were 24.1% for aroclor 1016 and 21.7% for aroclor 1260 in the 
standards run on 6/27/09 at 00:54 on the primary column of instrument GC07, which exceeded the 
15% QC limit.  All positive and non-detect results for these compounds in the associated samples 
were flagged as estimated (J) and (UJ).  The associated samples were VWAR-SS73-OH-0609, 
VWAR-SS75-OH-0609, VWAR-SS75P-OH-0609, VWAR-SS76-OH-0609, VWAR-SS77-OH-
0609,  VWAR-SS78-OH-0609, VWAR-SS79-OH-0609, VWAR-SS99-OH-0609 and VWAR-
SS100-OH-0609. 
 
The Percent Differences (%Ds) were 34.0% for aroclor 1016 and 27.1% for aroclor 1260 on the 
primary column and 15.9% and 16.0%, respectively, on the secondary column in the standards run 
on 6/29/09 at 17:51 of instrument GC07, which exceeded the 15% QC limit.  All positive and non-
detect results for these compounds were flagged as estimated (J) and (UJ).  The associated samples  
were VWAR-SS74-OH-0609, VWAR-SS100P-OH-0609, VWAR-SS80-OH-0609 and  
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VWAR-SS80P-OH-0609. 
 
The Percent Difference (%D) was 24.8% for aroclor 1242 on the primary column in the standards 
run on 6/29/09 at 18:18 of instrument GC07, which exceeded the 15% QC limit.  All positive and 
non-detect results for this compound in the associated samples were flagged as estimated (J) and 
(UJ).  The associated samples were VWAR-SS74-OH-0609, VWAR-SS100P-OH-0609,  
VWAR-SS80-OH-0609 and VWAR-SS80P-OH-0609. 
 
The Percent Differences (%Ds) were 34.6% for aroclor 1016 and 30.2% for aroclor 1260 on the 
primary column and 15.1% for aroclor 1260 on the secondary column in the standards run on 
6/29/09 at 21:56 of instrument GC07, which exceeded the 15% QC limit.  Since the associated 
samples were QC samples, no action was required.   
 
IV.) Blanks: 
 
Method Blanks: 
 
There were no detections in the method blanks associated with this fraction of the SDG.  No 
action was required. 
 
Equipment Blanks: 
 
There were no detections in the equipment blank associated with this fraction of the SDG.  No 
action was required.   
 
V.) Surrogate Recoveries:   
 
All Surrogate Recovery criteria were met.  No action was required.  
 
VI.) Laboratory Control Samples (LCS): 
 
Three LCS / LCSD sets were analyzed by the laboratory for this SDG.  All LCS criteria were 
met. No action was required. 
 
VII.) Matrix Spike / Matrix Spike Duplicate (MS / MSD): 
 
MS / MSD analyses were performed on SDG sample VWAR-SS74-OH-0609 and  
VWAR-SS79-OH-0609.  All MS / MSD criteria were met.  No action was required.    
 
VIII.) Field Duplicates: 
 
Three sets of field duplicate samples (VWAR-SS75-OH-0609 / VWAR-SS75-OHP-0609. 
VWAR-SS100-OH-0609, VWAR-SS100P-OH-0609 and VWAR-SS80-OH-0609 /  
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VWAR-SS80P-OH-0609) were identified for this fraction of the SDG.  There were no calculable 
Relative Percent Differences, so no action was required. 
 
IX.) Florisil Cleanup: 
 
Florisil Cleanup data were not submitted for this fraction of the SDG.  No action was taken. 
 
X.) GPC Cleanup: 
 
GPC Cleanup data were not submitted for this fraction of the SDG.  No action was taken.   
 
XI.) Pesticide / PCB Identification Summary (PIS): 
 
All PIS criteria were met.  No action was required. 
 
XII.) Compound Quantitation and Reported Contract Required Quantitation Limits (CRQL): 
 
All CRQL criteria were met.  No action was required. 
 
XIII.) System Performance: 
 
All System Performance criteria were met.  No action was required. 
 
 
EXPLOSIVES    
 
SUMMARY 
 
I.) General: 
 
The analyses for Explosives were performed by HPLC according to SW-846 Method 8330. 
 
II.) Overall Assessment of Data: 
 
All laboratory data were acceptable with qualifications. 
 
MAJOR ISSUES 
 
There were no major problems observed for this fraction of the SDG. 
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MINOR ISSUES 
 
I.)  Holding Times: 
 
All Holding Time criteria were met.  No action was required. 
 
II.) Instrument Performance: 
 
All Instrument Performance criteria were met.  No action was required.     
 
III.)  Calibration: 
 
Initial Calibration: 
 
All Initial Calibration criteria were met.  No action was required. 
 
Continuing Calibration: 
 
The Percent Difference (%D) was 19.4% for Tetryl in the standards run on 6/11/09 at 23:21 on 
instrument HPLC02, which exceeded the 15% QC limit.  Since the associated samples were field 
and laboratory QC samples, no action was required. 
 
The Percent Differences (%Ds) were 24.2% for Tetryl, 17.2% for 2-nitrotoluene, 18.8% for  
4-nitrotoluene and 16.7% for 3-nitrotoluene in the standards run on 6/17/09 at 09:53 on 
instrument HPLC02, which exceeded the 15% QC limit.  Since the associated samples were field 
and laboratory QC samples, no action was required. 
 
The Percent Difference (%D) was 30.4% for Tetryl in the standards run on 6/17/09 at 18:46 on 
instrument HPLC02, which exceeded the 15% QC limit.  Since the associated samples were field 
and laboratory QC samples, no action was required. 
 
The Percent Differences (%Ds) in the standards run on 6/25/09 at 21:40 on instrument HPLC02 
exceeded the 15% QC limit for the following compounds: 
    
   HMX 28.4% 
   RDX 33.9% 
   1,3-dinitrobenzene 26.8% 
   nitrobenzene 26.7% 
   Tetryl 25.2% 
   2,4,6-trinitrotoluene 26.8% 
   4-AM-DNT 26.7% 
   2-AM-DNT 27.0% 
   2,6-dinitrotoluene 26.9% 
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   2,4-dinitrotoluene 27.2% 
   2-nitrotoluene 27.1% 
   4-nitrotoluene 23.2% 
   3-nitrotoluene 23.6% 
 
All positive and non-detect results for these compounds in associated samples  
VWAR-SS97-01-0609, VWAR-SB97-46-0609 and VWAR-SS90-01-0609 were flagged as 
estimated (J) and (UJ).   
 
IV.) Blanks: 
 
Method Blanks: 
 
There were no detections in the method blanks associated with this fraction of the SDG.  No 
action was required.   
 
Equipment Blank: 
 
There were no detections in the equipment blank associated with this fraction of the SDG.  No 
action was required. 
 
V.) Surrogate Recoveries: 
 
The Percent Recovery (%R) was 1885 for 1,2-dinitrobenzene in sample VWAR-SS90-01-0609, 
which exceeded the 30-150% QC limits.  Since there were no positive results for this sample, no 
action was required. 
 
VI.) Laboratory Control Samples (LCS): 
 
Two LCS / LCSD sets were analyzed by the laboratory for this SDG.  The Percent Recovery 
(%R) was 116% for HMX in LCS sample WG64960, which exceeded the 80-115% QC limits.  
Since the associated samples were field QC samples, no action was required. 
 
VII.) Matrix Spike / Matrix Spike Duplicate (MS / MSD): 
 
MS / MSD analyses were performed on SDG samples VWAR-SS74-OH-0609 and  
VWAR-SS79-OH-0609.  All MS / MSD criteria were met.  No action was required.   
 
VIII.) Field Duplicates: 
 
Three sets of field duplicate samples (VWAR-SS75-OH-0609 / VWAR-SS75-OHP-0609, 
VWAR-SS100-OH-0609 / VWAR-SS100P-OH-0609 and VWAR-SS80-OH-0609 /  
VWAR-SS80P-OH-0609) were identified for this fraction of the SDG.  There were no calculable 
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Relative Percent Differences, so no action was required.   
 
IX.) TCL Compound Identification: 
 
All TCL Compound Identification criteria were met.  No action was required.   
 
X.) Compound Quantitation and Reported Contract Required Quantitation Limits (CRQL): 
 
All CRQL criteria were met.  No action was required. 
 
XII.) System Performance: 
 
All System Performance criteria were met.  No action was required.   
 
 
TOTAL METALS  
 
SUMMARY 
 
I.) Overall Assessment of Data: 
 
The analyses for Total Metals were performed using SW-846 Methods 6010, 6020 and 7470A.  
 
All laboratory data were acceptable with qualification. 
 
MAJOR ISSUES 
 
There were no major problems observed for this fraction of the SDG. 
 
MINOR ISSUES 
 
I.) Holding Times: 
 
All Holding Time criteria were met.  No action was required.   
 
II.) Calibration: 
 
All Tuning, Initial and Continuing Calibration criteria were met.  No action was required.   
 
III.) CRDL Standards: 
 
The Percent Recovery (%R) was 133% for arsenic in the standard analyzed on 7/1/09 at 03:28, 
which exceeded the 70-130% QC limits.  Since the results for arsenic in the associated SDG 
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samples were flagged as undetected based on calibration blank criteria, no further action was 
necessary.   
 
IV.) Blanks: 
 
Preparation Blank Results: 
 
The following analytes were detected in preparation blank PBSZF26ICS0:  
 
  Analyte  Concentration 
  aluminum  3.17 mg/kg 
  barium  0.249 mg/kg 
  calcium  4.26 mg/kg 
  copper  0.174 mg/kg 
  iron  5.498 mg/kg 
  lead  0.142 mg/kg 
  magnesium   2.63 mg/kg 
  manganese  0.094 mg/kg 
  nickel   0.048 mg/kg 
  sodium  -5.09 mg/kg 
  thallium  0.019 mg/kg 
  zinc  0.162 mg/kg 
   
All positive results for these analytes, except for sodium, in the soil SDG samples less than the 
CRDL were flagged as undetected (U), with the results being raised to the CRDL.  Since the 
absolute value for sodium was less than the CRDL, no action was required.   
 
The following analytes were detected in preparation blank PBWZF161CW0:  
 
  Analyte  Concentration 
  aluminum  22 ug/L 
  antimony  0.149 ug/L 
  chromium  1.319 ug/L 
  iron  11.5 ug/L   
  magnesium  22.8 ug/L 
  nickel  -0.281 ug/L 
  potassium  265 ug/L 
  sodium  60.7 ug/L 
  vanadium  1.049 ug/L 
   
Since the associated samples were field QC samples, no action was taken.   
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Equipment Blanks: 
 
All detections in the equipment blanks for this SDG were either less than the CRDL or the water 
preparation blank results, so no action was required.   
 
Calibration Blanks: 
 
The following calibration blank results were associated with the SDG samples: 
      
  Blank ID Analyte Conc.   
  ICB 6/29/09 mercury -0.04 ug/L 
  ICB 6/26/06 beryllium 0.02 ug/L 
   cadmium 0.02 ug/L 
   potassium 16.5 ug/L 
  CCB2 6/26/09 antimony 0.04 ug/L 
   arsenic 0.14 ug/L 
   vanadium 0.09 ug/L 
  ICB 6/30/09 beryllium 0.02 ug/L 
   cadmium 0.02 ug/L 
   potassium 13 ug/L 
   thallium 0.27 ug/L 
  CCB6 7/1/09 arsenic 0.20 ug/L 
  CCB7 7/109 arsenic 0.17 ug/L 
  CCB8 7/1/09 arsenic 0.11 ug/L 
   thallium 0.20 ug/L 
  CCB9 7/1/09 arsenic 0.12 ug/L 
   selenium 0.16 ug/L 
   thallium 0.22 ug/L 
   vanadium 0.11 ug/L 
  ICB 7/1/09 arsenic 0.09 ug/L 
    
 
The positive results for beryllium, cadmium, potassium and thallium in all SDG samples, which 
were associated with ICB 6/30/09, less than the CRDL were flagged as undetected (U) with the 
results being raised to the CRDL.  All positive results for arsenic in the SDG samples, which were 
associated with CCB6 (7/1/09), CCB7 (7/1/09), CCB8 (7/1/09) and CCB9 (7/1/09), less than the 
CRDL were flagged as undetected (U) with the results being raised to the CRDL.  The associated 
samples were VWAR-SS97-01-0609, VWAR-SB97-46-0609, VWAR-SS90-01-0609,  
VWAR-SB91-23-0609, VWAR-SB91-46-0609, VWAR-SB91-1314-0609,  
VWAR-SS73-OH-0609, VWAR-SS74-OH-0609, VWAR-SS99-OH-0609,   
VWAR-SS100-OH-0609, VWAR-SS100P-OH-0609, VWAR-SS80-OH-0609 and  
VWAR-SS80P-OH-0609.  The positive results for selenium, thallium and vanadium in SDG 
samples VWAR-SS99-OH-0609, VWAR-SS100-OH-0609, VWAR-SS100P-OH-0609,  
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VWAR-SS80-OH-0609 and VWAR-SS80P-OH-0609, which were associated with CCB9 (7/1/09), 
less than the CRDL were flagged as undetected (U) with the results being raised to the CRDL.  The 
positive results for arsenic in SDG samples VWAR-SS75P-OH-0609, VWAR-SS76-OH-0609, 
VWAR-SS77-OH-0609, VWAR-SS78-OH-0609 and VWAR-SS79-OH-0609, which were 
associated with ICB (7/1/09), less than the CRDL were flagged as undetected (U) with the results 
being raised to the CRDL.  There were several listed Calibration Blanks where the only associated 
SDG samples were QC samples, so no action was necessary.  Also, the absolute values for the 
negative result for mercury listed above was less than the CRDL, so no further action was required. 
 
There were numerous other detections for the compounds listed in the preparation blank section 
found in the calibration blanks.  Since the results for these analytes in the SDG samples were 
previously qualified based on the preparation blank contamination, no further action was necessary.  
  
 
IV.) ICP Interference Check Sample Results: 
 
All Interference Percent Recovery criteria were met.  No action was required. 
 
V.) ICP Serial Dilution Analysis: 
 
Serial Dilution Analysis was performed on SDG samples VWAR-SS74-OH-0609 and  
VWAR-SS79-OH-0609.  The Percent Difference (%D) was 29.2% for potassium in the first sample, 
which exceeded the 10% QC limit.  All positive results for potassium in the soil SDG samples were 
flagged as estimated (J).   
 
VI.) Laboratory Control Samples (LCS): 
 
All LCS criteria were met.  No action was required. 
 
VII.) Duplicate Sample Analysis (MD): 
 
Duplicate Sample Analysis was performed on SDG samples VWAR-SS74-OH-0609 and  
VWAR-SS79-OH-0609.  The Relative Percent Differences (RPDs) were 53.1% for magnesium and 
67.8% for manganese in the second set, which exceeded the 35% QC limit.  All positive results for 
these analytes in the soil SDG samples, which were greater than the CRQL, were flagged as 
estimated (J). 
 
VIII.) Matrix Spike (MS): 
 
Matrix Spike / Matrix Spike Duplicate analyses (MS / MSD) were performed on SDG samples 
VWAR-SS74-OH-0609 and VWAR-SS79-OH-0609.  The Percent Recoveries (%Rs) were outside 
the QC limits in the spiked VWAR-SS74-OH-0609 samples for the following analytes: 
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 Compound MS, %R MSD,%R QC Limits 
 antimony 29.6% 30.8% 75-125% 
 chromium 169.5% 70.5% 75-125% 
 vanadium 150% 127% 75-125% 
 
The Percent Recoveries (%Rs) were outside the QC limits in the spiked VWAR-SS79-OH-0609 
samples for the following analytes: 
 
 Compound MS, %R MSD,%R QC Limits 
 antimony 35.5% 37.6% 75-125% 
 barium 139.3%  75-125% 
 chromium  135% 75-125% 
 
All positive and non-detect results for antimony and chromium in the soil SDG samples were 
flagged as estimated (J) and (UJ), and all positive results for barium and vanadium in the soil SDG 
samples were flagged as estimated (J). 
 
IX.) Field Duplicates: 
 
Three sets of field duplicate samples (VWAR-SS75-OH-0609 / VWAR-SS75P-OH-0609, 
VWAR-SS100-OH-0609 / VWAR-SS100P-OH-0609 and VWAR-SS80-OH-0609 /  
VWAR-SB80P-OH-0609) were identified for this SDG.  The calculable Relative Percent 
Differences (RPDs) for the first set were: 
 
  aluminum 32% 
  arsenic 20% 
  barium 6.2% 
  beryllium 25% 
  cadmium 19% 
  calcium 49% 
  chromium 6.9% 
  copper 31% 
  cobalt 3.3% 
  iron 22% 
  lead 0.8% 
  magnesium 2.7% 
  manganese 5.1% 
  potassium 26% 
  sodium 43% 
  vanadium 15% 
  zinc 18% 
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The calculable Relative Percent Differences (RPDs) for the second set were: 
 
  aluminum 0.6% 
  arsenic 12% 
  barium 8.7% 
  beryllium 19% 
  cadmium 22% 
  calcium 33% 
  chromium 14% 
  copper 1.9% 
  cobalt 8.9% 
  iron 5.2% 
  lead 23% 
  magnesium 11% 
  manganese 4.0% 
  nickel 9.5% 
  potassium 19% 
  sodium 12% 
  vanadium 23% 
  zinc 1.9% 
 
The calculable Relative Percent Differences (RPDs) for the third set were: 
 
  aluminum 13% 
  barium 94% 
  beryllium 15% 
  calcium 161% 
  chromium 6.3% 
  copper 8.0% 
  cobalt 1.4% 
  iron 4.3% 
  lead 4.1% 
  magnesium 24% 
  manganese 4.6% 
  potassium 13% 
  sodium 15% 
  vanadium 0.9% 
  zinc 3.9% 
 
The RPDs for calcium and sodium in the first set and barium and calcium in the third set 
exceeded the 35% QC limit.  The results for these compounds in the field duplicate samples were 
flagged as estimated (J). 
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X.) Internal Standards Recovery (ISTD): 
 
All ISTD criteria were met.  No action was required. 
 
XI.) Sample Result, Calculation/Transcription Verification: 
 
All criteria were met.  No action was necessary 
 
XII.) Quarterly Verification of Instrumental Parameters: 
 
All criteria were met.  No action was taken. 
 
 
TOTAL CYANIDE  
 
SUMMARY 
 
I.) Overall Assessment of Data: 
 
The analyses for Total Cyanide were performed using SW-846 Method 9012A Mod.  
 
All laboratory data were acceptable without qualification. 
 
MAJOR ISSUES 
 
There were no major problems observed for this fraction of the SDG. 
 
MINOR ISSUES 
 
I.) Holding Times: 
 
All Holding Time criteria were met.  No action was required.   
 
II.) Calibration: 
 
All Initial and Continuing Calibration criteria were met.  No action was required.   
 
III.) Blanks: 
 
There were no results in the blanks associated with this fraction of the SDG.  No action was 
required. 
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IV.) Laboratory Control Samples (LCS): 
 
Two LCS / LCSD sets were analyzed for this fraction of the SDG.  The Relative Percent 
Difference (RPD) was 60% for WG65213LCS / LCSD.  Data qualification based on LCS RPD 
criteria was not required, so no action was taken. 
 
V.) Matrix Spike / Matrix Spike Duplicate (MS / MSD): 
 
MS / MSD analyses were performed on SDG sample VWAR-SS74-OH-0609 and  
VWAR-SS79-OH-0609.  All MS / MSD criteria were met.  No action was required.   
 
VI.) Field Duplicates: 
 
Three sets of field duplicate samples (VWAR-SS75-OH-0609 / VWAR-SS75-OHP-0609. 
VWAR-SS100-OH-0609 / VWAR-SS100P-OH-0609 and VWAR-SS80-OH-0609 /  
VWAR-SS80P-OH-0609) were identified for this fraction of the SDG.  There were no calculable 
Relative Percent Differences, so no action was required. 
 
VII.) Sample Result, Calculation/Transcription Verification: 
 
All criteria were met.  No action was necessary. 
 
 
PERCHLORATE    
 
SUMMARY 
 
I.) General: 
 
The analyses for Perchlorate were performed by HPLC according to SW-846 Method 6850. 
 
II.) Overall Assessment of Data: 
 
All laboratory data were acceptable without qualifications. 
 
MAJOR ISSUES 
 
There were no major problems observed for this fraction of the SDG. 
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MINOR ISSUES 
 
I.)  Holding Times: 
 
All Holding Time criteria were met.  No action was required. 
 
II.) Instrument Performance: 
 
All Instrument Performance criteria were met.  No action was required.     
 
III.)  Calibration: 
 
All Initial and Continuing Calibration criteria were met.  No action was required. 
 
IV.) Blanks: 
 
Method Blanks: 
 
There were no detections in the method blanks associated with this fraction of the SDG.  No 
action was required.   
 
Equipment Blank: 
 
There were no detections in the equipment blank associated with this fraction of the SDG.  No 
action was required.   
 
V.) Laboratory Control Samples (LCS): 
 
Two LCS samples were analyzed by the laboratory for this SDG.  All LCS criteria were met.  No 
action was required.   
 
VI.) Method Spikes: 
 
Eight Method Spikes were analyzed by the laboratory for this SDG.  All criteria were met.  No 
action was required. 
 
VII.) Matrix Spike / Matrix Spike Duplicate (MS / MSD): 
 
MS / MSD analyses were performed on SDG samples VWAR-SS74-OH-0609 and  
VWAR-SS79-OH-0609.  All MS / MSD criteria were met.  No action was required.   
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VIII.) Field Duplicates: 
 
Three sets of field duplicate samples (VWAR-SS75-OH-0609 / VWAR-SS75-OHP-0609. 
VWAR-SS100-OH-0609 / VWAR-SS100P-OH-0609 and VWAR-SS80-OH-0609 /  
VWAR-SS80P-OH-0609) were identified for this fraction of the SDG.  The only calculable 
Relative Percent Difference (RPD) was 47% for the first set. 
 
IX.) Internal Standards Performance (ISTD): 
 
All ISTD criteria were met.  No action was required. 
 
IX.) TCL Compound Identification: 
 
All TCL Compound Identification criteria were met.  No action was required. 
 
X.) Compound Quantitation and Reported Contract Required Quantitation Limits (CRQL): 
 
All CRQL criteria were met.  No action was required. 
 
XII.) System Performance: 
 
All System Performance criteria were met.  No action was required. 































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































  
 
 
 
 

 
DATA VALIDATION SUMMARY 

REPORT 
 
 
COMPANY:    CH2M HILL, Inc. 
SITE NAME:    Clean III CTO-007 Vieques Remedial Investigation, Vieques 

Island, PR 
PROJECT NUMBER:  180357 
CONTRACTED LAB:  Katahdin Analytical Services 
QA/QC LEVEL:   EPA Level IV  
EPA SOW/METHODS:  SW-846  
VALIDATION GUIDELINES: USEPA Contract Laboratory Program National Functional    

Guidelines for Organic Data Review, 1999; USEPA Contract 
Laboratory Program National Functional Guidelines for   

     Inorganic Data Review, 2004, Region II Modifications 
SAMPLE MATRICES:  Soil and Water 
TYPES OF ANALYSES:  Volatile Organics (VOA), Semivolatile Organics (SVOA), 

Semivolatile Organics by SIM (SVOA-SIM), Pesticides, 
Polychlorinated Biphenyls (PCB), Explosives, Total Metals, 
Total Cyanide, Perchlorate  

 
SDG NUMBER:   CTO007-4 
     
SAMPLES: 
 
     SVOA- 
Client Sample # Lab Sample # Matrix VOA SVOA SIM 
VWAR-TB01-060909 SC3069-1 Water X 
VWAR-SS97-01-0609 SC3069-2 Soil X  X 
VWAR-SS97-01-0609 SC3069-3 Soil    X 
VWAR-SB97-46-0609 SC3069-4 Soil X  X 
VWAR-SB97-46-0609 SC3069-5 Soil    X 
VWAR-SS90-01-0609 SC3069-6 Soil X  X 
VWAR-SS90-01-0609 SC3069-7 Soil    X 
VWAR-SB91-23-0609 SC3069-8 Soil X  X 
VWAR-SB91-23-0609 SC3069-9 Soil    X 
VWAR-SB91-46-0609 SC3069-10 Soil X  X 
VWAR-SB91-46-0609 SC3069-11 Soil    X 
VWAR-SB91-1314-0609 SC3069-12 Soil X  X 
VWAR-SB91-1314-0609 SC3069-13 Soil    X 



         SVOA- 
Client Sample # Lab Sample # Matrix VOA SVOA SIM 
VWAR-EB01-061009 SC3069-14 Water X X 
VWAR-EB01-061009 SC3069-15 Water   X 
VWAR-TB01-061009 SC3101-1 Water X 
VWAR-SS73-OH-0609 SC3101-2 Soil X X 
VWAR-SS73-OH-0609 SC3101-3 Soil   X 
VWAR-SS74-OH-0609 SC3101-4 Soil X X 
VWAR-SS74-OH-0609 SC3101-5 Soil   X 
VWAR-SS75-OH-0609 SC3101-6 Soil X X 
VWAR-SS75-OH-0609 SC3101-7 Soil   X 
VWAR-SS75P-OH-0609 SC3101-8 Soil X X 
VWAR-SS75P-OH-0609 SC3101-9 Soil   X 
VWAR-SS76-OH-0609 SC3101-10 Soil X X 
VWAR-SS76-OH-0609 SC3101-11 Soil   X 
VWAR-SS77-OH-0609 SC3101-12 Soil X X 
VWAR-SS77-OH-0609 SC3101-13 Soil   X 
VWAR-SS78-OH-0609 SC3101-14 Soil X X 
VWAR-SS78-OH-0609 SC3101-15 Soil   X 
VWAR-SS79-OH-0609 SC3101-16 Soil X X 
VWAR-SS79-OH-0609 SC3101-17 Soil   X 
VWAR-SS79-OH-0609DL SC3101-17DL Soil   X 
VWAR-SS99-OH-0609 SC3101-18 Soil X X 
VWAR-SS99-OH-0609 SC3101-19 Soil   X 
VWAR-SS100-OH-0609 SC3101-20 Soil X X 
VWAR-SS100-OH-0609 SC3101-21 Soil   X 
VWAR-SS100P-OH-0609 SC3101-22 Soil X X 
VWAR-SS100P-OH-0609 SC3101-23 Soil   X 
VWAR-SS80-OH-0609 SC3101-24 Soil X X 
VWAR-SS80-OH-0609 SC3101-25 Soil   X 
VWAR-SS80P-OH-0609 SC3101-26 Soil X X 
VWAR-SS80P-OH-0609 SC3101-27 Soil   X 
VWAR-SS74-OH-0609MS SC3101-4MS Soil X X 
VWAR-SS74-OH-0609MS SC3101-5MS Soil   X 
VWAR-SS74-OH-0609MSD SC3101-4MSD Soil X X  
VWAR-SS74-OH-0609MSD SC3101-5MSD Soil   X 
VWAR-SS79-OH-0609MS SC3101-16MS Soil X X 
VWAR-SS79-OH-0609MS SC3101-17MS Soil   X 
VWAR-SS79-OH-0609MSD SC3101-16MSD Soil X X 
VWAR-SS79-OH-0609MSD SC3101-17MSD Soil   X 
 
 
Client Sample #  Lab Sample # Matrix Pesticides PCBs Explosives 
VWAR-SS97-01-0609 SC3069-2 Soil X  X X 
VWAR-SB97-46-0609 SC3069-4 Soil X  X X 
VWAR-SS90-01-0609 SC3069-6 Soil X  X X 



Client Sample #  Lab Sample # Matrix Pesticides PCBs Explosives 
VWAR-SB91-23-0609 SC3069-8 Soil X  X X 
VWAR-SB91-46-0609 SC3069-10 Soil X  X X 
VWAR-SB91-1314-0609 SC3069-12 Soil X  X X 
VWAR-EB01-061009 SC3069-14 Water X X X 
VWAR-SS73-OH-0609 SC3101-2 Soil X X X 
VWAR-SS74-OH-0609 SC3101-4 Soil X X X 
VWAR-SS75-OH-0609 SC3101-6 Soil X X X 
VWAR-SS75P-OH-0609 SC3101-8 Soil X X X 
VWAR-SS76-OH-0609 SC3101-10 Soil X X X 
VWAR-SS77-OH-0609 SC3101-12 Soil X X X 
VWAR-SS78-OH-0609 SC3101-14 Soil X X X 
VWAR-SS79-OH-0609 SC3101-16 Soil X X X 
VWAR-SS99-OH-0609 SC3101-18 Soil X X X 
VWAR-SS100-OH-0609 SC3101-20 Soil X X X 
VWAR-SS100P-OH-0609 SC3101-22 Soil X X X 
VWAR-SS80-OH-0609 SC3101-24 Soil X X X 
VWAR-SS80P-OH-0609 SC3101-26 Soil X X X 
VWAR-SS74-OH-0609MS SC3101-4MS Soil X X X 
VWAR-SS74-OH-0609MSD SC3101-4MSD Soil X X X 
VWAR-SS79-OH-0609MS SC3101-16MS Soil X X X 
VWAR-SS79-OH-0609MSD SC3101-16MSD Soil X X X 
 
 
     Total Total 
Client Sample # Lab Sample # Matrix Metals CN Perchlorate 
VWAR-SS97-01-0609 SC3069-2 Soil X  X  
VWAR-SS97-01-0609 798526 Soil    X 
VWAR-SB97-46-0609 SC3069-4 Soil X  X  
VWAR-SB97-46-0609 798527 Soil    X 
VWAR-SS90-01-0609 SC3069-6 Soil X  X  
VWAR-SS90-01-0609 798528 Soil    X 
VWAR-SB91-23-0609 SC3069-8 Soil X  X  
VWAR-SB91-23-0609 798529 Soil    X 
VWAR-SB91-46-0609 SC3069-10 Soil X  X  
VWAR-SB91-46-0609 798530 Soil    X 
VWAR-SB91-1314-0609 SC3069-12 Soil X  X  
VWAR-SB91-1314-0609 798531 Soil    X 
VWAR-EB01-061009 SC3069-14 Water X X  
VWAR-EB01-061009 798532 Water   X 
VWAR-SS73-OH-0609 SC3101-2 Soil X X  
VWAR-SS73-OH-0609 798533 Soil   X 
VWAR-SS74-OH-0609 SC3101-4 Soil X X  
VWAR-SS74-OH-069 798534 Soil   X 
VWAR-SS75-OH-0609 SC3101-6 Soil X X  
VWAR-SS75-OH-0609 798535 Soil   X 
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DATA QUALIFICATION SUMMARY 
 
 
Katahdin Analytical Services - CTO007-4 - Organics & Inorganics 
 
SAMPLES: VWAR-TB01-060909, VWAR-SS97-01-0609, VWAR-SB97-46-0609, 
  VWAR-SS90-01-0609, VWAR-SB91-23-0609, VWAR-SB91-46-0609, 
   VWAR-SB91-1314-0609, VWAR-TB01-061009, VWAR-EB01-061009,   
  VWAR-SS73-OH-0609, VWAR-SS74-OH-0609, VWAR-SS75-OH-0609, 
  VWAR-SS75P-OH-0609, VWAR-SS76-OH-0609, VWAR-SS77-OH-0609, 
  VWAR-SS78-OH-0609, VWAR-SS79-OH-0609, VWAR-SS99-OH-0609, 
  VWAR-SS100-OH-0609, VWAR-SS100P-OH-0609, VWAR-SS80-OH-0609, 
  VWAR-SS80P-OH-0609  
 
 
VOLATILE  ORGANICS 
 
SUMMARY 
 
I.) General: 
 
The analyses for Volatile Organics were performed by GC / MS according to EPA Method 8260B. 
 
II.) Overall Assessment of Data: 
 
All laboratory data were acceptable with qualification. 
 
MAJOR ISSUES 
 
There were no Major Issues for this fraction of the SDG. 
 
MINOR ISSUES 
 
I.)  Holding Times: 
 
All Holding Time criteria were met.  No action was required.  
 
II.) GC / MS Tuning: 
 
All GC / MS Tuning criteria were met.  No action was necessary. 
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III.) Calibration: 
 
Initial Calibration: 
 
All Initial Calibration criteria were met.  No action was required.   
 
Continuing Calibration: 
 
The Percent Difference (%D) was 20.3% for 1,2,3-trichlorobenzene in the standards run on 6/12/09 
at 09:01 on instrument GC MSF, which exceeded the 20% QC limit.  All positive and non-detect 
results for this compound in the associated samples were flagged as estimated (J) and (UJ).  The 
associated samples were VWAR-SS97-01-0609, VWAR-SS90-01-0609, VWAR-SB91-23-0609, 
VWAR-SB91-46-0609, VWAR-SB91-1314-0609, VWAR-SS73-OH-0609, VWAR-SS75-OH-
0609, VWAR-SS75P-OH-0609, VWAR-SS76-OH-0609, VWAR-SS77-OH-0609, VWAR-SS78-
OH-0609, VWAR-SS99-OH-0609 and VWAR-SS100-OH-0609.  
 
The Percent Differences (%Ds) in the standards run on 6/15/09 at 09:51 on instrument GC MSF 
exceeded the 20% QC limit for the following compounds: 
 
 trichlorofluoromethane 23.9% 
 MTBE 23.4% 
 1,1-dichloroethane 21.3% 
 bromochoromethane 22.9%  
 1,1,1-trichloroethane 20.6% 
 cyclohexane 24.4% 
 1,2,3-trichlorobenzene 20.1% 
  
All positive and non-detect results for these compounds in the associated samples were flagged as 
estimated (J) and (UJ).  The associated samples were VWAR-SS74-OH-0609, VWAR-SS79-OH-
0609, VWAR-SS100P-OH-0609, VWAR-SS80-OH-0609 and VWAR-SS80P-OH-0609. 
 
The Percent Differences (%Ds) were 21.6% for carbon tetrachloride and 24.4% for 
methylcyclohexane in the standards run on 6/15/09 at 09:15 on instrument GC MSS, which 
exceeded the 20% QC limit.  Since the associated samples were QC samples, no action was 
required.  
 
IV.) Blanks: 
 
Method Blanks: 
 
There were no detections in the method blanks associated with this fraction of the SDG.  No action 
was required. 
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Equipment Blank: 
 
Acetone and methylene chloride were detected at 4 ug/L and 0.4 ug/L, respectively, in equipment 
blank VWAR-EB01-061009.  Since the results for these compounds were less than 2X the CRQL, 
all positive detections for acetone and methylene chloride in the SDG samples less than the CRQL 
were flagged as undetected (U) with the results being raised to the CRQL.   
 
Trip Blanks: 
 
Methylene chloride was detected at 0.3 ug/L in trip blank VWAR-TB01-060909.  Since the results 
for this compound were less than 2X the CRQL, all positive results for methylene chloride in the 
SDG samples less than the CRQL were flagged as undetected (U) with the results being raised to 
the CRQL. 
 
Tentatively Identified Compounds (TIC): 
 
TIC data were not included for this SDG.  No action was required. 
 
V.) Surrogate Recoveries: 
 
The Percent Recoveries (%Rs) were outside their respective QC limits for dibromofluorobenzene 
(67-118%), toluene-d8 (85-115%) and bromofluorobenzene (85-120%) in the following samples: 
 
 Sample dibromofluorobenzene toluene-d8 bromofluorobenzene 
 WG64900 LCS   81% 
 WG64900 BLANK   80% 
 VWAR-SS97-01-0609 124% 77% 84% 
 VWAR-SB97-46-0609  81% 80% 
 VWAR-SS90-01-0609 120% 76% 71% 
 VWAR-SB91-23-0609   79% 
 VWAR-SB91-46-0609 119%  
 VWAR-SB91-1314-0609 123% 83% 78% 
 VWAR-SS73-OH-0609 120%  81% 
 VWAR-SS75-OH-0609 125%  66% 
 VWAR-SS75P-OH-0609 133% 81% 73% 
 VWAR-SS76-OH-0609 120% 83% 81% 
 VWAR-SS77-OH-0609 119% 
 VWAR-SS78-OH-0609 137%  84% 
 VWAR-SS99-OH-0609 131%  84% 
 WG65028-LCS  77% 
 VWAR-SS74-OH-0609  80% 79% 
 VWAR-SS79-OH-0609 127%  77% 
 VWAR-SS100P-OH-0609 136%  73% 
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 Sample dibromofluorobenzene toluene-d8 bromofluorobenzene 
 VWAR-SS80-OH-0609 129% 79% 78% 
 VWAR-SS80P-OH-0609 132% 
 VWAR-SS74-OH-0609MS 127% 80% 79% 
 VWAR-SS74-OH-0609MSD 134% 83% 77% 
 VWAR-SS79-OH-0609MS 123% 81% 81% 
 VWAR-SS79-OH-0609MSD 126% 83% 77% 
 
All positive results for samples VWAR-SB91-46-0609, VWAR-SS77-OH-0609 and  
VWAR-SS80P-OH-0609 and all positive and non-detect results for the remaining listed SDG 
samples were flagged as estimated (J) and (UJ). 
 
VI.) Laboratory Control Samples (LCS): 
 
A total of three soil LCS samples and one water LCS samples were analyzed for this fraction of the 
SDG.  All LCS criteria were met.  No action was required.   
 
VII.) Matrix Spike / Matrix Spike Duplicate (MS / MSD): 
 
MS / MSD analyses were performed on SDG samples VWAR-SS74-OH-0609 and  
VWAR-SS79-OH-0609.  A total of sixteen Percent Recoveries (%Rs) and nineteen Relative 
Percent Differences (RPDs) were outside the QC limits for the first set and a total of thirteen %Rs 
were outside the QC limits for the second set.  Based on a review of the parent sample data, the MS 
/ MSD data and the LCS data, and using professional judgment, the validator deemed data 
qualification as not necessary for this sample. 
 
VIII.) Field Duplicates: 
 
Three sets of field duplicate samples (VWAR-SS75-OH-0609 / VWAR-SS75P-OH-0609, 
VWAR-SS100-OH-0609 / VWAR-SS100P-OH-0609 and VWAR-SS80-OH-0609 /  
VWAR-SS80P-OH-0609) were identified for this fraction of the SDG.  There were no calculable 
Relative Percent Differences (RPDs). 
 
IX.) Internal Standards Performance (ISTD): 
 
All ISTD criteria were met.  No action was required. 
 
X.) TCL Compound Identification: 
 
All TCL Compound Identification criteria were met.  No action was required. 
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XI.) Compound Quantitation and Reported Contract Required Quantitation Limits (CRQL): 
 
All Compound Quantitation and CRQL criteria were met.  No action was required. 
 
XII.) System Performance: 
 
All System Performance criteria were met.  No action was required. 
 
 
SEMIVOLATILE ORGANICS 
 
SUMMARY 
 
I.) General: 
 
The analyses for Semivolatile Organics were performed by GC / MS according to EPA Method 
8270C. 
 
II.) Overall Assessment of Data: 
 
All laboratory data were acceptable with qualification. 
 
MAJOR ISSUES 
 
There were no Major Issues for this fraction of the SDG. 
 
MINOR ISSUES 
 
I.)  Holding Times: 
 
All Holding Time criteria were met.  No action was required. 
 
II.) GC / MS Tuning: 
 
All GC / MS Tuning criteria were met.  No action was necessary. 
 
III.) Calibration: 
 
Initial Calibration: 
 
The Percent Relative Standard Deviations (%RSDs) were 43.6% for benzaldehyde and 33.0% for  
4-nitrophenol in the standards analyzed on 5/29/09 on instrument GC MSU, which exceeded the 
15% QC limit.  Since the associated samples were QC samples, no action was required.  



 

 
 
 6

 
The Percent Relative Standard Deviations (%RSD) in the standards analyzed on 6/25/09 on 
instrument GC MSU exceeded the 15% QC limit for the following compounds: 
 
 
 benzaldehyde 22.5% 
 1,1-biphenyl 19.1% 
 4-nitrophenol 21.0% 
 diethylphthalate 22.7%  
 di-n-butylphthalate 18.1% 
 
All positive and non-detect results for these compounds in the soil SDG samples were flagged as 
estimated (J) and (UJ).   
 
Continuing Calibration: 
 
The Percent Differences (%Ds) in the standards run on 6/15/09 at 10:40 on instrument GC MSU 
exceeded the 20% QC limit for the following compounds: 
 
 benzaldehyde 61.2% 
 phenol 20.0% 
 3&4-methylphenol 21.0% 
 2-nitrophenol 20.2%  
 caprolactam 24.3% 
 2,3,4,6-tetrachlorophenol 24.9% 
 di-n-butylphthalate 21.4% 
 butylbenzylphthalate 36.4% 
 bis(2ethylhexyl)phthalate 43.6% 
 benzo(k)fluoranthene 24.0% 
 
Since the associated samples were QC samples, no action was required. 
 
The Percent Differences (%Ds) were 62.9% for benzaldehyde and 20.4% for diethylphthalate in 
the standards run on 6/27/09 at 13:41 on instrument GCMSU, which exceeded the 20% QC limit.  
Since the associated samples were QC samples, no action was required. 
 
The Percent Difference (%D) was 24.4% for 4-nitrophenol in the standards run on 6/29/09 at 08:12 
on instrument GCMSU, which exceeded the 20% QC limit.  All positive and non-detect results for 
this compound in the associated samples were flagged as estimated (J) and (UJ).  The associated 
samples were VWAR-SS97-01-0609, VWAR-SB97-46-0609, VWAR-SS90-01-0609,  
VWAR-SB91-23-0609, VWAR-SB91-46-0609, VWAR-SB91-1314-0609,   
VWAR-SS73-OH-0609, VWAR-SS74-OH-0609 and VWAR-SS75-OH-0609. 
 



 

 
 
 7

The Percent Difference (%D) was 22.7% for benzaldehyde in the standards run on 6/30/09 at 08:56 
on instrument GC MSU, which exceeded the 20% QC limit.  All positive and non-detect results for 
this compound in the associated samples were flagged as estimated (J) and (UJ).  The associated 
samples were VWAR-SS75P-OH-0609, VWAR-SS76-OH-0609, VWAR-SS77-OH-0609,  
VWAR-SS78-OH-0609, VWAR-SS79-OH-0609, VWAR-SS99-OH-0609,   
VWAR-SS100-OH-0609, VWAR-SS100P-OH-0609, VWAR-SS80-OH-0609 and  
VWAR-SS80P-OH-0609. 
 
The Percent Difference (%D) was 38.7% for benzaldehyde in the standards run on 7/1/09 at 10:02 
on instrument GC MSU, which exceeded the 20% QC limit.  Since the associated samples were QC 
samples, no action was required. 
 
IV.) Blanks: 
 
Method Blanks: 
 
There were no detections in the Method Blanks associated with this fraction of the SDG.  No 
action was required. 
 
Equipment Blank: 
 
There were no detections in the equipment blank associated with this SDG.  No action was 
required. 
 
Tentatively Identified Compounds (TIC): 
 
TIC data were not included for this SDG.  No action was required. 
 
V.) Surrogate Recoveries:  
 
The Percent Recoveries (%Rs) were outside their respective QC limits for phenol-d6 (40-100%),  
2-fluorophenol (35-105%), nitrobenzene-d5 (35-100%) and 2-fluorobiphenyl (45-105%) in the 
following samples: 
 
   2-fluoro- nitro- 2-fluoro- 
Sample phenol-d6 phenol benzene-d5 biphenyl 
VWAR-SS74-OH-0609 39% 
VWAR-SS75-OH-0609 39% 
VWAR-SS77-OH-0609    40% 
VWAR-SS75P-OH-0609 25% 27% 30% 37% 
VWAR-SS99-OH-0609 25% 
VWAR-SS80-OH-0609 37%  38% 
VWAR-SS80P-OH-0609 37%  43% 
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All positive and non-detect results for VWAR-SS75P-OH-0609 were flagged as estimated (J) and 
(UJ).  Since no more than one %R per fraction was outside the QC limits for the other listed 
samples, no further action was required. 
 
VI.) Laboratory Control Samples (LCS): 
 
One water LCS / LCSD set and two soil LCS samples were analyzed for this fraction of the SDG.   
The Relative Percent Difference (RPD) was 52% for 2,3,4,6-tetrachlorophenol in the water LCS / 
LCSD set WG64912, which exceeded the 30% QC limit.  Since the associated samples were field 
QC samples, no action was required. 
 
The Percent Recovery (%R) was 188% for benzaldehyde in LCS WG64993, which exceeded the 
10-77% QC limits.  Since there were no positive results for this compound in the associated 
samples, no action was required.   
 
The Percent Recoveries (%Rs) were below their respective QC limits in soil LCS sample 
WG65148 for the following compounds: 
 
 Compound LCS, %R QC Limits  
 acetophenone 42% 59-102% 
 isophorone 41% 45-110% 
 2-chloronaphthalene 40% 45-105% 
 acenaphthene 51% 45-110% 
 2,3,4,6-tetrachlorophenol 51% 58-93% 
  
All positive and non-detect results for these compounds in the associated SDG samples were 
flagged as estimated (J) and (UJ).  The associated samples were VWAR-SS73-OH-0609,  
VWAR-SS74-OH-0609, VWAR-SS75-OH-0609, VWAR-SS75P-OH-0609,  
VWAR-SS76-OH-0609, VWAR-SS77-OH-0609, VWAR-SS78-OH-0609,  
VWAR-SS79-OH-0609, VWAR-SS99-OH-0609, VWAR-SS100-OH-0609,  
VWAR-SS100P-OH-0609, VWAR-SS80-OH-0609 and VWAR-SS80P-OH-0609. 
   
VII.) Matrix Spike / Matrix Spike Duplicate (MS / MSD): 
 
MS / MSD analyses were performed on SDG samples VWAR-SS74-OH-0609 and  
VWAR-SS79-OH-0609.  A total of eight Percent Recoveries (%Rs) in the first set and fourteen 
Percent Recoveries (%Rs) in the second set were below their respective QC limits.  Data 
qualification based on MS / MSD criteria alone was not required, so citing professional judgment 
no action was taken.   
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VIII.) Field Duplicates: 
 
Three sets of field duplicate samples (VWAR-SS75-OH-0609 / VWAR-SS75P-OH-0609, 
VWAR-SS100-OH-0609 / VWAR-SS100P-OH-0609 and VWAR-SS80-OH-0609 /  
VWAR-SS80P-OH-0609) were identified for this fraction of the SDG.  There were no calculable 
Relative Percent Differences (RPDs). 
 
IX.) Internal Standards Performance (ISTD): 
 
All ISTD criteria were met.  No action was required. 
 
X.) TCL Compound Identification: 
 
All TCL Compound Identification criteria were met.  No action was required. 
 
XI.) Compound Quantitation and Reported Contract Required Quantitation Limits (CRQL): 
 
All Compound Quantitation and CRQL criteria were met.  No action was required. 
 
XII.) System Performance: 
 
All System Performance criteria were met.  No action was required. 
 
 
SEMIVOLATILE ORGANICS - SIM (SVOA-SIM) 
 
SUMMARY 
 
I.) General: 
 
The analyses for Semivolatile Organics-SIM were performed by GC / MS according to EPA 
Method 8270C-SIM. 
 
II.) Overall Assessment of Data: 
 
All non-detect results for 2,4-dinitrophenol and 4,6-dinitrophenol in the SDG samples were 
rejected (R) based on extremely low Relative Response Factors (RRFs) in the Initial and 
Continuing Calibrations. 
 
All other laboratory data were acceptable with qualification. 
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MAJOR ISSUES 
 
I.) Calibration: 
 
Initial Calibration: 
 
The Average Relative Response Factors (RRFs) were 0.0115 for 2,4-dinitrophenol and 0.0198 for 
4,6-dinitro-2-methylphenol in the standards analyzed on 6/23/09 on instrument GCMS-R.  All 
results for these compounds in the soil SDG samples, which consisted entirely of non-detects, 
were rejected (R). 
 
Continuing Calibration: 
 
The Relative Response Factors (RRFs) were 0.012 for 2,4-dinitrophenol and 0.0268 for  
4,6-dinitro-2-methylphenol in the standards run on 6/27/09 at 10:13 on instrument GCMS-R, 
which were below the 0.050 QC limit.  Since the non-detect results for these compound in the 
associated samples were previously rejected based on the associated Initial Calibration, no further 
action was required. 
 
The Relative Response Factor (RRF) was 0.0145 for 4,6-dinitro-2-methylphenol in the standards 
run on 6/30/09 at 09:00 on instrument GCMS-R, which was below the 0.050 QC limit.  Since the 
non-detect results for this compound in the associated samples were previously rejected based on 
the associated Initial Calibration, no further action was required. 
 
The Relative Response Factors (RRFs) were 0.0114 for 2,4-dinitrophenol and 0.0253 for  
4,6-dinitro-2-methylphenol in the standards run on 7/2/09 at 10:40 on instrument GCMS-R, which 
were below the 0.050 QC limit.  Since the non-detect results for these compounds in the associated 
samples were previously rejected based on the associated Initial Calibration, no further action was 
required. 
 
The Relative Response Factors (RRFs) were 0.0203 for 2,4-dinitrophenol and 0.0280 for  
4,6-dinitro-2-methylphenol in the standards run on 7/6/09 at 09:56 on instrument GCMS-R, which 
were below the 0.050 QC limit.  Since the non-detect results for these compounds in the associated 
samples were previously rejected based on the associated Initial Calibration, no further action was 
required. 
 
The Relative Response Factors (RRFs) were 0.012 for 2,4-dinitrophenol and 0.0327 for  
4,6-dinitro-2-methylphenol in the standards run on 7/7/09 at 10:21 on instrument GCMS-R, which 
were below the 0.050 QC limit.  Since the non-detect results for these compounds in the associated 
samples were previously rejected based on the associated Initial Calibration, no further action was 
required. 
 
 



 

 
 
 11

MINOR ISSUES 
 
I.)  Holding Times: 
 
All Holding Time criteria were met.  No action was required. 
 
II.) GC / MS Tuning: 
 
All GC / MS Tuning criteria were met.  No action was necessary. 
 
III.) Calibration: 
 
Initial Calibration: 
 
The Percent Relative Standard Deviations (%RSDs) were 49.2% for 2,4-dinitrophenol, 51.3% for 
4,6-dinitro-2-methylphenol, 26.2% for pentachlorophenol and 40.4% for 3,3’-dichlorobenzidine in 
the standards analyzed on 6/23/09 on instrument GCMS-R, which exceeded the 15% QC limit.  
All positive and non-detect results for these compounds in the soil SDG samples, not previously 
qualified based on  Initial or Continuing Calibration RRF criteria, were flagged as estimated (J) 
and (UJ).   
 
Please also see the Major Issues section for this fraction of the SDG. 
 
Continuing Calibration: 
 
The Percent Differences (%Ds) in the standards run on 6/27/09 at 10:13 on instrument GC MSR 
exceeded the 20% QC limit for the following compounds: 
 
 pyrene 28.3% 
 indeno(1,2,3-cd)pyrene 23.1% 
 pentachlorophenol 25.9% 
 nitrobenzene 25.7% 
 4-nitroaniline 47.5% 
 4,6-dinitro-2-methylphenol 34.0% 
 atrazine 20.5% 
 3,3’-dichlorobenzidine 105% 
 
All positive and non-detect results for these compounds in associated SDG samples  
VWAR-SS97-01-0609, VWAR-SB97-46-0609 and VWAR-SS90-01-0609, not  previously 
qualified based on either Initial and Continuing Calibration RRF criteria, were flagged as estimated 
(J) and (UJ), except for 3,3’-dichlorobenzidine, which exceeded 90%, for which positive results 
were flagged as estimated (J) and non-detects were rejected (R).   
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The Percent Differences (%Ds) in the standards run on 6/30/09 at 09:00 on instrument GC MSR 
exceeded the 20% QC limit for the following compounds: 
 
 4,6-dinitro-2-methylphenol 27.5% 
 phenanthrene 22.7% 
 pyrene 27.8% 
 benzo(b)fluoranthene 36.1% 
 indeno(1,2,3-cd)pyrene 65.3% 
 nitrobenzene 25.2% 
 2,4,6-trichlorophenol 41.3% 
 3-nitroaniline 21.7% 
 2,4-dinitrophenol 37.3% 
 4-bromophenyl phenyl ether 21.2% 
 atrazine 33.6% 
 3,3’-dichlorobenzidine 40.6% 
 
All positive and non-detect results for these compounds in associated sample  
VWAR-SB91-23-0609, not previously rejected based on Initial or Continuing Calibration RRF 
criteria, were flagged as estimated (J) and (UJ). 
  
The Percent Differences (%Ds) in the standards run on 7/2/09 at 10:40 on instrument GC MSR 
exceeded the 20% QC limit for the following compounds: 
 
 4,6-dinitro-2-methylphenol 26.5% 
 fluoranthene 21.1% 
 benzo(b)fluoranthene 20.7% 
 dibenzo(a,h)anthracene 23.1% 
 atrazine 24.7% 
 3,3’-dichlorobenzidine 29.0% 
 
All positive and non-detect results for these compounds in the associated SDG samples, not 
previously qualified based on either Initial or Continuing Calibration RRF criteria, were flagged as 
estimated (J) and (UJ).  The associated samples were VWAR-SB91-46-0609,  
VWAR-SB91-1314-0609, VWAR-SS74-OH-0609, VWAR-SS75-OH-0609,  
VWAR-SS75P-OH-0609 and VWAR-SS76-OH-0609.   
 
The Percent Differences (%Ds) in the standards run on 7/6/09 at 09:56 on instrument GC MSR 
exceeded the 20% QC limit for the following compounds: 
 
 2,4-dinitrophenol 69.2% 
 4,6-dinitro-2-methylphenol 40.0% 
 pyrene 36.1% 
 indeno(1,2,3-cd)pyrene 25.6% 
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 dibenzo(a,h)anthracene 23.4% 
 2,4,6-trichlorophenol 20.1% 
 2-nitroaniline 20.9% 
 2,6-dinitrotoluene 27.6% 
 3-nitroaniline 20.0% 
 2,4-dinitrotoluene 20.7%  
 atrazine 27.6% 
 3,3’-dichlorobenzidine 202% 
  
All positive and non-detect results for these compounds in the associated soil SDG samples, not 
previously qualified based on either Initial or Continuing Calibration RRF criteria, were flagged as 
estimated (J) and (UJ), except for 3,3’-dichlorobenzidine, which exceeded 90%, for which positive 
results were flagged as estimated (J) and non-detects were rejected (R).  The associated samples 
were VWAR-SS73-OH-0609,  VWAR-SS77-OH-0609, VWAR-SS78-OH-0609,  
VWAR-SS99-OH-0609, VWAR-SS100-OH-0609, VWAR-SS100P-OH-0609,  
VWAR-SS80-OH-0609 and VWAR-SS80P-OH-0609. 
 
The Percent Differences (%Ds) in the standards run on 7/7/09 at 10:21 on instrument GC MSR 
exceeded the 20% QC limit for the following compounds: 
 
 4,6-dinitro-2-methylphenol 63.5% 
 fluoranthene 21.3% 
 pyrene 28.1% 
 indeno(1,2,3-cd)pyrene 23.3% 
 atrazine 24.3% 
 3,3’-dichlorobenzidine 168% 
  
All positive and non-detect results for these compounds in associated SDG samples  
VWAR-SS79-OH-0609 and VWAR-SS79-OH-0609DL, not previously qualified based on either 
Initial or Continuing Calibration RRF criteria, were flagged as estimated (J) and (UJ) except for 
3,3’-dichlorobenzidine, which exceeded 90%, for which positive results were flagged as estimated 
(J) and non-detects were rejected (R). 
 
Please also see the Major Issues section for this fraction of the SDG. 
 
IV.) Blanks: 
 
Method Blanks: 
 
4-Chloro-3-methylphenol and atrazine were detected at detected at 6.3 ug/kg and 5.7 ug/kg, 
respectively, in method blank WB65149.  Since the method blank results were less than the 
CRQL, all positive results for these compounds in the soil SDG samples less than the CRQL were 
flagged as undetected (U) with the results being raised to the CRQL. 
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Equipment Blank: 
 
Atrazine was detected at 0.16 ug/L in equipment blank VWAR-EB01-061009.  All positive results 
for atrazine in the associated SDG samples less than the CRQL were previously flagged as 
undetected (U) with the results being raised to the CRQL based on method blank contamination, 
so no further action was necessary. 
 
Tentatively Identified Compounds (TIC): 
 
TIC data were not included for this SDG.  No action was required. 
 
V.) Surrogate Recoveries:  
 
The Percent Recoveries (%Rs) were below the 53-136% QC limits for fluoranthene-d10 in the 
following SDG samples: 
 
 WG65149LCS 50% 
 VWAR-SS74-OH-0609 50% 
 VWAR-SS75P-OH-0609 44% 
 VWAR-SS77-OH-0609 48% 
 VWAR-SS79-OH-0609MS 49% 
 VWAR-SS80-OH-0609 50% 
 VWAR-SS80P-OH-0609 47% 
 VWAR-SS79-OH-0609 51% 
 VWAR-SS79-OH-0609DL 40% 
 
In addition, the Percent Recovery (%R) was 32% for 2-methylnaphthalene in sample  
VWAR-SS79-OH-0609DL, which was below the 33-125% QC limits.  All positive and non-detect 
results for this sample were flagged as estimated (J) and (UJ).  Since only one Surrogate Recovery 
was below the QC limits for the other listed field samples, no action was required.   
 
VI.) Laboratory Control Samples (LCS): 
 
One water LCS / LCSD set, one soil LCS and one soil LCS / LCSD set were analyzed for this 
fraction of the SDG.  The Percent Recoveries (%Rs) were 59% for pyrene and 169% for 
indeno(1,2,3-cd)pyrene in water LCS sample WG64913, which were outside their 64-121% and 30-
140% QC limits, respectively.  Since the associated samples were field QC samples, no action was 
taken. 
 
The Percent Recoveries (%Rs) were below their respective QC limits in LCS samples 
WG64994LCS / LCSD for the following compounds: 
 



 

 
 
 15

 Compound LCS, %R LCSD, %R QC Limits 
 naphthalene  51% 54-94% 
 phenanthrene 55%  58-122% 
 fluoranthene 62% 58% 68-126% 
 2,4-dinitrophenol 29%  30-150% 
 3,3’-dichlorobenzidine  25% 30-150% 
 
In addition, two Relative Percent Differences (RPDs) exceeded their QC limits.  All positive and 
non-detect results for these compounds in the associated samples were flagged as estimated (J) and 
(UJ).  The associated samples were VWAR-SS97-01-0609, VWAR-SB97-46-0609,  
VWAR-SS90-01-0609, VWAR-SB91-23-0609, VWAR-SB91-46-0609 and  
VWAR-SB91-1314-0609. 
 
The Percent Recoveries (%Rs) were below their respective QC limits in LCS sample WG65149 
for the following compounds: 
 
 Compound LCS, %R QC Limits  
 naphthalene 47% 54-94% 
 phenanthrene 55% 58-122% 
 fluoranthene 54% 68-126% 
 2,4-dinitrophenol 24% 30-150% 
 3,3’-dichlorobenzidine 24% 30-150% 
 
All positive and non-detect results for these compounds in the associated SDG samples were 
flagged as estimated (J) and (UJ), unless previously rejected based on other criteria.  The associated 
samples were VWAR-SS73-OH-0609, VWAR-SS74-OH-0609, VWAR-SS75-OH-0609,  
VWAR-SS75P-OH-0609, VWAR-SS76-OH-0609, VWAR-SS77-OH-0609,   
VWAR-SS78-OH-0609, VWAR-SS79-OH-0609, VWAR-SS79-OH-0609DL,  
VWAR-SS99-OH-0609, VWAR-SS100-OH-0609, VWAR-SS100P-OH-0609,  
VWAR-SS80-OH-0609 and VWAR-SS80P-OH-0609. 
 
VII.) Matrix Spike / Matrix Spike Duplicate (MS / MSD): 
 
MS / MSD analyses were performed on SDG samples VWAR-SS74-OH-0609 and VWAR-SS79-
OH-0609 for this fraction of the SDG.  A total of fourteen Percent Recoveries (%Rs) and four 
Relative Percent Differences (RPDs) were outside the QC limits for the first set and twelve %Rs 
were outside the QC limits for the second set.  Data qualification based on MS / MSD criteria alone 
was not required, so no action was taken. 
 
VIII.) Field Duplicates: 
 
Three set of field duplicate samples (VWAR-SS75-OH-0609 / VWAR-SS75P-OH-0609, 
VWAR-SS100-OH-0609 / VWAR-SS100P-OH-0609 and VWAR-SS80-OH-0609 /  
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VWAR-SS80P-OH-0609) were identified for this fraction of the SDG.  The calculable Relative 
Percent Differences (RPDs) for the first set were: 
   
  fluoranthene 7.8% 
  pyrene 15% 
  benzo(b)fluoranthene 1.9% 
  benzo(a)pyrene 5.1% 
  indeno(1,2,3-cd)pyrene 2.4% 
 
 
The calculable Relative Percent Differences (RPDs) for the second set were: 
   
  fluoranthene 81% 
  pyrene 108% 
  benzo(b)fluoranthene 62% 
  benzo(a)pyrene 68% 
  indeno(1,2,3-cd)pyrene 59% 
  
There were no calculable Relative Percent Differences (RPDs) for the third set. 
 
IX.) Internal Standards Performance (ISTD): 
 
All ISTD criteria were met.  No action was required. 
 
X.) TCL Compound Identification: 
 
All TCL Compound Identification criteria were met.  No action was required. 
 
XI.) Compound Quantitation and Reported Contract Required Quantitation Limits (CRQL): 
 
The results for five compounds in the initial analysis of SDG sample VWAR-SS79-OH-0609 
exceeded the linear calibration range.  A 2X dilution analysis was performed for this sample with 
all calibration criteria met.  The results for these five compounds in the initial analysis of the 
sample and the results for all compounds except these five in the reanalysis of the sample were 
rejected (R) based on data redundancy. 
 
XII.) System Performance: 
 
All System Performance criteria were met.  No action was required. 
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PESTICIDES  
 
SUMMARY 
 
I.) General: 
 
The analyses for Pesticides were performed by GC according to SW-846 Method 8081. 
 
II.) Overall Assessment of Data: 
 
All laboratory data were acceptable with qualifications. 
 
MAJOR ISSUES 
 
There were no major problems for this fraction of the SDG. 
 
MINOR ISSUES 
 
I.)  Holding Times: 
 
All Holding Time criteria were met.  No action was required. 
 
II.) Instrument Performance: 
 
All Instrument Performance criteria were met.  No action was required. 
 
III.)  Calibration: 
 
Initial Calibration: 
 
All Initial Calibration criteria were met.  No action was required. 
 
Continuing Calibration: 
 
The Percent Difference (%D) was 22.8% for methoxychlor in the standards run on 6/24/09 at 
11:26 on the primary column of instrument GC01, which exceeded the 20% QC limit.  The non-
detect result for this compound in associated SDG sample VWAR-SS97-01-0609 was flagged as 
estimated (UJ). 
 
The Percent Differences (%Ds) were 20.6% for 4,4’-DDD and 21.2% for methoxychlor in the 
standards run on 6/24/09 at 18:55 on instrument GC01, which exceeded the 20% QC limit.  All 
positive and non-detect results for these compounds in the associated samples were flagged as 
estimated (J) and (UJ).  The associated samples were VWAR-SB97-46-0609,   
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VWAR-SS90-01-0609, VWAR-SB91-23-0609, VWAR-SB91-46-0609, VWAR-SB91-1314-0609, 
VWAR-SS73-OH-0609, VWAR-SS74-OH-0609, VWAR-SS75-OH-0609, VWAR-SS75P-OH-
0609, VWAR-SS76-OH-0609, VWAR-SS76-OH-0609DL, VWAR-SS77-OH-0609, 
VWAR-SS100-OH-0609, VWAR-SS80-OH-0609 and VWAR-SS80P-OH-0609. 
 
The Percent Differences (%Ds) were 24.4% for delta-BHC and 20.6% for endosulfan sulfate on the 
primary column and 22.4% for delta-BHC on the secondary column in the standards run on 6/25/09 
at 21:49 on instrument GC01, which exceeded the 20% QC limit.  All positive and non-detect 
results for these compounds in the associated samples were flagged as estimated (J) and (UJ).  The 
associated samples were VWAR-SS78-OH-0609, VWAR-SS79-OH-0609, VWAR-SS99-OH-0609 
and VWAR-SS100P-OH-0609. 
 
The Percent Difference (%D) was 22.2% for 4,4’-DDD on the primary column in the standards run 
on 6/26/09 at 19:21 on instrument GC01, which exceeded the 20% QC limit.  Since this compound 
was not a target of the dilution analysis and the result was later rejected based on data redundancy, 
no action was taken. 
 
IV.) Blanks: 
 
Method Blanks: 
 
There were no detections in the method blanks associated with this fraction of the SDG.  No 
action was required. 
 
Equipment Blanks: 
 
There were no detections in the equipment blanks associated with this fraction of the SDG.  No 
action was required. 
 
V.) Surrogate Recoveries: 
 
In accordance with the Region II guidelines, the validator reviewed the laboratory’s soil 
surrogate QC limits of 70-125% for TCMX and 55-135% for DCB and determined that the 30-
150% QC limits listed in the guidelines were more suitable for this data set.  All soil Surrogate 
Recoveries were within the 30-150% QC limits, so no action was required.    
 
VI.) Laboratory Control Samples (LCS): 
 
One LCS sample and two LCS/ LCSD sets were analyzed by the laboratory for this SDG.  All LCS 
criteria were met.  No action was required. 
 
 
 



 

 
 
 19

VII.) Matrix Spike / Matrix Spike Duplicate (MS / MSD): 
 
MS / MSD analyses were performed on SDG samples VWAR-SS74-OH-0609 and  
VWAR-SS79-OH-0609.  A total of four Percent Recoveries (%Rs) in the first set and three %Rs 
in the second set exceeded their respective QC limits.  Data qualification based on MS / MSD 
criteria alone was not required, so no action was taken. 
 
VIII.) Field Duplicates: 
 
Three sets of field duplicate samples (VWAR-SS75-OH-0609 / VWAR-SS75P-OH-0609, 
VWAR-SS100-OH-0609 / VWAR-SS100P-OH-0609 and VWAR-SS80-OH-0609 /  
VWAR-SS80P-OH-0609) were identified for this fraction of the SDG.  The calculable Relative 
Percent Differences (RPDs) for the first set were 0% for 4,4’-DDE and 15% for 4,4’-DDT, while 
the RPDs for the second set were 15% for 4,4’-DDE, 128% for 4,4’-DDD and 70% for  
4,4’-DDT.  There were no calculable RPDs for the third set. 
 
IX.) Florisil Cleanup: 
 
Florisil Cleanup data were not submitted for this fraction of the SDG.  No action was taken. 
 
X.) GPC Cleanup: 
 
GPC Cleanup data were not submitted for this fraction of the SDG.  No action was taken.   
 
XI.) Pesticide / PCB Identification Summary (PIS): 
 
The Column Percent Differences (%Ds) exceeded the 25% QC limit for the following samples: 
 
 Sample  Compound  %D 
 VWAR-SS97-01-0609 4,4’-DDD 27.8% 
 VWAR-SS90-01-0609 4,4’-DDD 48.6% 
 VWAR-SS74-OH-0609 4,4’-DDD 50.5% 
 VWAR-SS75-OH-0609 4,4’-DDD 28.9% 
 VWAR-SS78-OH-0609 endosulfan I 39.7% 
 VWAR-SS79-OH-0609 4,4’-DDT 37.6% 
 
The results for the compounds listed were flagged as estimated (J). 
 
XII.) Compound Quantitation and Reported Contract Required Quantitation Limits (CRQL): 
 
The result for 4,4’-DDE in the initial analysis of SDG sample VWAR-SS76-OH-0609 exceeded 
the linear calibration range.  A 10X dilution analysis was performed for this sample with all 
calibration criteria met.  The result for 4,4’-DDE in the initial analysis of the sample and the 
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results for all compounds except 4,4’-DDE in the dilution analysis of the sample were rejected 
(R) based on data redundancy. 
 
The results for 4,4’-DDE and 4,4’-DDT in the initial analysis of SDG sample  
VWAR-SS78-OH-0609 exceeded the linear calibration range.  A 10X dilution analysis was 
performed for this sample with all calibration criteria met.  The result for 4,4’-DDE and  
4,4’-DDT in the initial analysis of the sample and the results for all compounds except 4,4’-DDE 
and 4,4’-DDT in the reanalysis of the sample were rejected (R) based on data redundancy.   
 
XIII.) System Performance: 
 
All System Performance criteria were met.  No action was required.   
 
 
POLYCHLORINATED BIPHENYLS (PCBs) 
 
SUMMARY 
 
I.) General: 
 
The analyses for PCBs were performed by GC according to SW-846 Method 8082. 
 
II.) Overall Assessment of Data: 
 
All laboratory data were acceptable with qualifications. 
 
MAJOR ISSUES 
 
There were no major problems for this fraction of the SDG. 
 
MINOR ISSUES 
 
I.)  Holding Times: 
 
All Holding Time criteria were met.  No action was required. 
 
II.) Instrument Performance: 
 
All Instrument Performance criteria were met.  No action was required. 
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III.)  Calibration: 
 
Initial Calibration: 
 
All Initial Calibration criteria were met.  No action was required. 
 
Continuing Calibration: 
 
The Percent Differences (%Ds) were 15.6% for aroclor 1016 and 20.6% for aroclor 1260 in the 
standards run on 6/18/09 at 19:28 on the primary column of instrument GC07, which exceeded the 
15% QC limit.  Since the associated samples were field QC samples, no action was required. 
 
The Percent Differences (%Ds) were 18.0% for aroclor 1016 and 16.9% for aroclor 1260 on the 
primary column and 16.3% and 18.5%, respectively, on the secondary column in the standards run 
on 6/19/09 at 02:15 of instrument GC07, which exceeded the 15% QC limit.  Since the associated 
samples were QC samples, no action was required. 
 
The Percent Differences (%Ds) were 26.1% for aroclor 1016 and 30.8% for aroclor 1260 in the 
standards run on 6/24/09 at 15:10 on the primary column of instrument GC07, which exceeded the 
15% QC limit.  Since the associated samples were field QC samples, no action was required.   
 
The Percent Differences (%Ds) were 24.6% for aroclor 1016 and 23.4% for aroclor 1260 in the 
standards run on 6/26/09 at 18:06 on the primary column of instrument GC07, which exceeded the 
15% QC limit.  All positive and non-detect results for these compounds were flagged as estimated 
(J) and (UJ).  The associated samples were VWAR-SS97-01-0609, VWAR-SB97-46-0609, 
VWAR-SS90-01-0609, VWAR-SB91-23-0609, VWAR-SB91-46-0609, VWAR-SB91-1314-0609, 
VWAR-SS73-OH-0609, VWAR-SS75-OH-0609, VWAR-SS75P-OH-0609,   
VWAR-SS76-OH-0609, VWAR-SS77-OH-0609, VWAR-SS78-OH-0609,  
VWAR-SS79-OH-0609, VWAR-SS99-OH-0609 and VWAR-SS100-OH-0609. 
  
The Percent Differences (%Ds) were 24.1% for aroclor 1016 and 21.7% for aroclor 1260 in the 
standards run on 6/27/09 at 00:54 on the primary column of instrument GC07, which exceeded the 
15% QC limit.  All positive and non-detect results for these compounds in the associated samples 
were flagged as estimated (J) and (UJ).  The associated samples were VWAR-SS73-OH-0609, 
VWAR-SS75-OH-0609, VWAR-SS75P-OH-0609, VWAR-SS76-OH-0609, VWAR-SS77-OH-
0609,  VWAR-SS78-OH-0609, VWAR-SS79-OH-0609, VWAR-SS99-OH-0609 and VWAR-
SS100-OH-0609. 
 
The Percent Differences (%Ds) were 34.0% for aroclor 1016 and 27.1% for aroclor 1260 on the 
primary column and 15.9% and 16.0%, respectively, on the secondary column in the standards run 
on 6/29/09 at 17:51 of instrument GC07, which exceeded the 15% QC limit.  All positive and non-
detect results for these compounds were flagged as estimated (J) and (UJ).  The associated samples  
were VWAR-SS74-OH-0609, VWAR-SS100P-OH-0609, VWAR-SS80-OH-0609 and  
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VWAR-SS80P-OH-0609. 
 
The Percent Difference (%D) was 24.8% for aroclor 1242 on the primary column in the standards 
run on 6/29/09 at 18:18 of instrument GC07, which exceeded the 15% QC limit.  All positive and 
non-detect results for this compound in the associated samples were flagged as estimated (J) and 
(UJ).  The associated samples were VWAR-SS74-OH-0609, VWAR-SS100P-OH-0609,  
VWAR-SS80-OH-0609 and VWAR-SS80P-OH-0609. 
 
The Percent Differences (%Ds) were 34.6% for aroclor 1016 and 30.2% for aroclor 1260 on the 
primary column and 15.1% for aroclor 1260 on the secondary column in the standards run on 
6/29/09 at 21:56 of instrument GC07, which exceeded the 15% QC limit.  Since the associated 
samples were QC samples, no action was required.   
 
IV.) Blanks: 
 
Method Blanks: 
 
There were no detections in the method blanks associated with this fraction of the SDG.  No 
action was required. 
 
Equipment Blanks: 
 
There were no detections in the equipment blank associated with this fraction of the SDG.  No 
action was required.   
 
V.) Surrogate Recoveries:   
 
All Surrogate Recovery criteria were met.  No action was required.  
 
VI.) Laboratory Control Samples (LCS): 
 
Three LCS / LCSD sets were analyzed by the laboratory for this SDG.  All LCS criteria were 
met. No action was required. 
 
VII.) Matrix Spike / Matrix Spike Duplicate (MS / MSD): 
 
MS / MSD analyses were performed on SDG sample VWAR-SS74-OH-0609 and  
VWAR-SS79-OH-0609.  All MS / MSD criteria were met.  No action was required.    
 
VIII.) Field Duplicates: 
 
Three sets of field duplicate samples (VWAR-SS75-OH-0609 / VWAR-SS75-OHP-0609. 
VWAR-SS100-OH-0609, VWAR-SS100P-OH-0609 and VWAR-SS80-OH-0609 /  
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VWAR-SS80P-OH-0609) were identified for this fraction of the SDG.  There were no calculable 
Relative Percent Differences, so no action was required. 
 
IX.) Florisil Cleanup: 
 
Florisil Cleanup data were not submitted for this fraction of the SDG.  No action was taken. 
 
X.) GPC Cleanup: 
 
GPC Cleanup data were not submitted for this fraction of the SDG.  No action was taken.   
 
XI.) Pesticide / PCB Identification Summary (PIS): 
 
All PIS criteria were met.  No action was required. 
 
XII.) Compound Quantitation and Reported Contract Required Quantitation Limits (CRQL): 
 
All CRQL criteria were met.  No action was required. 
 
XIII.) System Performance: 
 
All System Performance criteria were met.  No action was required. 
 
 
EXPLOSIVES    
 
SUMMARY 
 
I.) General: 
 
The analyses for Explosives were performed by HPLC according to SW-846 Method 8330. 
 
II.) Overall Assessment of Data: 
 
All laboratory data were acceptable with qualifications. 
 
MAJOR ISSUES 
 
There were no major problems observed for this fraction of the SDG. 
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MINOR ISSUES 
 
I.)  Holding Times: 
 
All Holding Time criteria were met.  No action was required. 
 
II.) Instrument Performance: 
 
All Instrument Performance criteria were met.  No action was required.     
 
III.)  Calibration: 
 
Initial Calibration: 
 
All Initial Calibration criteria were met.  No action was required. 
 
Continuing Calibration: 
 
The Percent Difference (%D) was 19.4% for Tetryl in the standards run on 6/11/09 at 23:21 on 
instrument HPLC02, which exceeded the 15% QC limit.  Since the associated samples were field 
and laboratory QC samples, no action was required. 
 
The Percent Differences (%Ds) were 24.2% for Tetryl, 17.2% for 2-nitrotoluene, 18.8% for  
4-nitrotoluene and 16.7% for 3-nitrotoluene in the standards run on 6/17/09 at 09:53 on 
instrument HPLC02, which exceeded the 15% QC limit.  Since the associated samples were field 
and laboratory QC samples, no action was required. 
 
The Percent Difference (%D) was 30.4% for Tetryl in the standards run on 6/17/09 at 18:46 on 
instrument HPLC02, which exceeded the 15% QC limit.  Since the associated samples were field 
and laboratory QC samples, no action was required. 
 
The Percent Differences (%Ds) in the standards run on 6/25/09 at 21:40 on instrument HPLC02 
exceeded the 15% QC limit for the following compounds: 
    
   HMX 28.4% 
   RDX 33.9% 
   1,3-dinitrobenzene 26.8% 
   nitrobenzene 26.7% 
   Tetryl 25.2% 
   2,4,6-trinitrotoluene 26.8% 
   4-AM-DNT 26.7% 
   2-AM-DNT 27.0% 
   2,6-dinitrotoluene 26.9% 
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   2,4-dinitrotoluene 27.2% 
   2-nitrotoluene 27.1% 
   4-nitrotoluene 23.2% 
   3-nitrotoluene 23.6% 
 
All positive and non-detect results for these compounds in associated samples  
VWAR-SS97-01-0609, VWAR-SB97-46-0609 and VWAR-SS90-01-0609 were flagged as 
estimated (J) and (UJ).   
 
IV.) Blanks: 
 
Method Blanks: 
 
There were no detections in the method blanks associated with this fraction of the SDG.  No 
action was required.   
 
Equipment Blank: 
 
There were no detections in the equipment blank associated with this fraction of the SDG.  No 
action was required. 
 
V.) Surrogate Recoveries: 
 
The Percent Recovery (%R) was 1885 for 1,2-dinitrobenzene in sample VWAR-SS90-01-0609, 
which exceeded the 30-150% QC limits.  Since there were no positive results for this sample, no 
action was required. 
 
VI.) Laboratory Control Samples (LCS): 
 
Two LCS / LCSD sets were analyzed by the laboratory for this SDG.  The Percent Recovery 
(%R) was 116% for HMX in LCS sample WG64960, which exceeded the 80-115% QC limits.  
Since the associated samples were field QC samples, no action was required. 
 
VII.) Matrix Spike / Matrix Spike Duplicate (MS / MSD): 
 
MS / MSD analyses were performed on SDG samples VWAR-SS74-OH-0609 and  
VWAR-SS79-OH-0609.  All MS / MSD criteria were met.  No action was required.   
 
VIII.) Field Duplicates: 
 
Three sets of field duplicate samples (VWAR-SS75-OH-0609 / VWAR-SS75-OHP-0609, 
VWAR-SS100-OH-0609 / VWAR-SS100P-OH-0609 and VWAR-SS80-OH-0609 /  
VWAR-SS80P-OH-0609) were identified for this fraction of the SDG.  There were no calculable 
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Relative Percent Differences, so no action was required.   
 
IX.) TCL Compound Identification: 
 
All TCL Compound Identification criteria were met.  No action was required.   
 
X.) Compound Quantitation and Reported Contract Required Quantitation Limits (CRQL): 
 
All CRQL criteria were met.  No action was required. 
 
XII.) System Performance: 
 
All System Performance criteria were met.  No action was required.   
 
 
TOTAL METALS  
 
SUMMARY 
 
I.) Overall Assessment of Data: 
 
The analyses for Total Metals were performed using SW-846 Methods 6010, 6020 and 7470A.  
 
All laboratory data were acceptable with qualification. 
 
MAJOR ISSUES 
 
There were no major problems observed for this fraction of the SDG. 
 
MINOR ISSUES 
 
I.) Holding Times: 
 
All Holding Time criteria were met.  No action was required.   
 
II.) Calibration: 
 
All Tuning, Initial and Continuing Calibration criteria were met.  No action was required.   
 
III.) CRDL Standards: 
 
The Percent Recovery (%R) was 133% for arsenic in the standard analyzed on 7/1/09 at 03:28, 
which exceeded the 70-130% QC limits.  Since the results for arsenic in the associated SDG 
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samples were flagged as undetected based on calibration blank criteria, no further action was 
necessary.   
 
IV.) Blanks: 
 
Preparation Blank Results: 
 
The following analytes were detected in preparation blank PBSZF26ICS0:  
 
  Analyte  Concentration 
  aluminum  3.17 mg/kg 
  barium  0.249 mg/kg 
  calcium  4.26 mg/kg 
  copper  0.174 mg/kg 
  iron  5.498 mg/kg 
  lead  0.142 mg/kg 
  magnesium   2.63 mg/kg 
  manganese  0.094 mg/kg 
  nickel   0.048 mg/kg 
  sodium  -5.09 mg/kg 
  thallium  0.019 mg/kg 
  zinc  0.162 mg/kg 
   
All positive results for these analytes, except for sodium, in the soil SDG samples less than the 
CRDL were flagged as undetected (U), with the results being raised to the CRDL.  Since the 
absolute value for sodium was less than the CRDL, no action was required.   
 
The following analytes were detected in preparation blank PBWZF161CW0:  
 
  Analyte  Concentration 
  aluminum  22 ug/L 
  antimony  0.149 ug/L 
  chromium  1.319 ug/L 
  iron  11.5 ug/L   
  magnesium  22.8 ug/L 
  nickel  -0.281 ug/L 
  potassium  265 ug/L 
  sodium  60.7 ug/L 
  vanadium  1.049 ug/L 
   
Since the associated samples were field QC samples, no action was taken.   
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Equipment Blanks: 
 
All detections in the equipment blanks for this SDG were either less than the CRDL or the water 
preparation blank results, so no action was required.   
 
Calibration Blanks: 
 
The following calibration blank results were associated with the SDG samples: 
      
  Blank ID Analyte Conc.   
  ICB 6/29/09 mercury -0.04 ug/L 
  ICB 6/26/06 beryllium 0.02 ug/L 
   cadmium 0.02 ug/L 
   potassium 16.5 ug/L 
  CCB2 6/26/09 antimony 0.04 ug/L 
   arsenic 0.14 ug/L 
   vanadium 0.09 ug/L 
  ICB 6/30/09 beryllium 0.02 ug/L 
   cadmium 0.02 ug/L 
   potassium 13 ug/L 
   thallium 0.27 ug/L 
  CCB6 7/1/09 arsenic 0.20 ug/L 
  CCB7 7/109 arsenic 0.17 ug/L 
  CCB8 7/1/09 arsenic 0.11 ug/L 
   thallium 0.20 ug/L 
  CCB9 7/1/09 arsenic 0.12 ug/L 
   selenium 0.16 ug/L 
   thallium 0.22 ug/L 
   vanadium 0.11 ug/L 
  ICB 7/1/09 arsenic 0.09 ug/L 
    
 
The positive results for beryllium, cadmium, potassium and thallium in all SDG samples, which 
were associated with ICB 6/30/09, less than the CRDL were flagged as undetected (U) with the 
results being raised to the CRDL.  All positive results for arsenic in the SDG samples, which were 
associated with CCB6 (7/1/09), CCB7 (7/1/09), CCB8 (7/1/09) and CCB9 (7/1/09), less than the 
CRDL were flagged as undetected (U) with the results being raised to the CRDL.  The associated 
samples were VWAR-SS97-01-0609, VWAR-SB97-46-0609, VWAR-SS90-01-0609,  
VWAR-SB91-23-0609, VWAR-SB91-46-0609, VWAR-SB91-1314-0609,  
VWAR-SS73-OH-0609, VWAR-SS74-OH-0609, VWAR-SS99-OH-0609,   
VWAR-SS100-OH-0609, VWAR-SS100P-OH-0609, VWAR-SS80-OH-0609 and  
VWAR-SS80P-OH-0609.  The positive results for selenium, thallium and vanadium in SDG 
samples VWAR-SS99-OH-0609, VWAR-SS100-OH-0609, VWAR-SS100P-OH-0609,  
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VWAR-SS80-OH-0609 and VWAR-SS80P-OH-0609, which were associated with CCB9 (7/1/09), 
less than the CRDL were flagged as undetected (U) with the results being raised to the CRDL.  The 
positive results for arsenic in SDG samples VWAR-SS75P-OH-0609, VWAR-SS76-OH-0609, 
VWAR-SS77-OH-0609, VWAR-SS78-OH-0609 and VWAR-SS79-OH-0609, which were 
associated with ICB (7/1/09), less than the CRDL were flagged as undetected (U) with the results 
being raised to the CRDL.  There were several listed Calibration Blanks where the only associated 
SDG samples were QC samples, so no action was necessary.  Also, the absolute values for the 
negative result for mercury listed above was less than the CRDL, so no further action was required. 
 
There were numerous other detections for the compounds listed in the preparation blank section 
found in the calibration blanks.  Since the results for these analytes in the SDG samples were 
previously qualified based on the preparation blank contamination, no further action was necessary.  
  
 
IV.) ICP Interference Check Sample Results: 
 
All Interference Percent Recovery criteria were met.  No action was required. 
 
V.) ICP Serial Dilution Analysis: 
 
Serial Dilution Analysis was performed on SDG samples VWAR-SS74-OH-0609 and  
VWAR-SS79-OH-0609.  The Percent Difference (%D) was 29.2% for potassium in the first sample, 
which exceeded the 10% QC limit.  All positive results for potassium in the soil SDG samples were 
flagged as estimated (J).   
 
VI.) Laboratory Control Samples (LCS): 
 
All LCS criteria were met.  No action was required. 
 
VII.) Duplicate Sample Analysis (MD): 
 
Duplicate Sample Analysis was performed on SDG samples VWAR-SS74-OH-0609 and  
VWAR-SS79-OH-0609.  The Relative Percent Differences (RPDs) were 53.1% for magnesium and 
67.8% for manganese in the second set, which exceeded the 35% QC limit.  All positive results for 
these analytes in the soil SDG samples, which were greater than the CRQL, were flagged as 
estimated (J). 
 
VIII.) Matrix Spike (MS): 
 
Matrix Spike / Matrix Spike Duplicate analyses (MS / MSD) were performed on SDG samples 
VWAR-SS74-OH-0609 and VWAR-SS79-OH-0609.  The Percent Recoveries (%Rs) were outside 
the QC limits in the spiked VWAR-SS74-OH-0609 samples for the following analytes: 
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 Compound MS, %R MSD,%R QC Limits 
 antimony 29.6% 30.8% 75-125% 
 chromium 169.5% 70.5% 75-125% 
 vanadium 150% 127% 75-125% 
 
The Percent Recoveries (%Rs) were outside the QC limits in the spiked VWAR-SS79-OH-0609 
samples for the following analytes: 
 
 Compound MS, %R MSD,%R QC Limits 
 antimony 35.5% 37.6% 75-125% 
 barium 139.3%  75-125% 
 chromium  135% 75-125% 
 
All positive and non-detect results for antimony and chromium in the soil SDG samples were 
flagged as estimated (J) and (UJ), and all positive results for barium and vanadium in the soil SDG 
samples were flagged as estimated (J). 
 
IX.) Field Duplicates: 
 
Three sets of field duplicate samples (VWAR-SS75-OH-0609 / VWAR-SS75P-OH-0609, 
VWAR-SS100-OH-0609 / VWAR-SS100P-OH-0609 and VWAR-SS80-OH-0609 /  
VWAR-SB80P-OH-0609) were identified for this SDG.  The calculable Relative Percent 
Differences (RPDs) for the first set were: 
 
  aluminum 32% 
  arsenic 20% 
  barium 6.2% 
  beryllium 25% 
  cadmium 19% 
  calcium 49% 
  chromium 6.9% 
  copper 31% 
  cobalt 3.3% 
  iron 22% 
  lead 0.8% 
  magnesium 2.7% 
  manganese 5.1% 
  potassium 26% 
  sodium 43% 
  vanadium 15% 
  zinc 18% 
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The calculable Relative Percent Differences (RPDs) for the second set were: 
 
  aluminum 0.6% 
  arsenic 12% 
  barium 8.7% 
  beryllium 19% 
  cadmium 22% 
  calcium 33% 
  chromium 14% 
  copper 1.9% 
  cobalt 8.9% 
  iron 5.2% 
  lead 23% 
  magnesium 11% 
  manganese 4.0% 
  nickel 9.5% 
  potassium 19% 
  sodium 12% 
  vanadium 23% 
  zinc 1.9% 
 
The calculable Relative Percent Differences (RPDs) for the third set were: 
 
  aluminum 13% 
  barium 94% 
  beryllium 15% 
  calcium 161% 
  chromium 6.3% 
  copper 8.0% 
  cobalt 1.4% 
  iron 4.3% 
  lead 4.1% 
  magnesium 24% 
  manganese 4.6% 
  potassium 13% 
  sodium 15% 
  vanadium 0.9% 
  zinc 3.9% 
 
The RPDs for calcium and sodium in the first set and barium and calcium in the third set 
exceeded the 35% QC limit.  The results for these compounds in the field duplicate samples were 
flagged as estimated (J). 
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X.) Internal Standards Recovery (ISTD): 
 
All ISTD criteria were met.  No action was required. 
 
XI.) Sample Result, Calculation/Transcription Verification: 
 
All criteria were met.  No action was necessary 
 
XII.) Quarterly Verification of Instrumental Parameters: 
 
All criteria were met.  No action was taken. 
 
 
TOTAL CYANIDE  
 
SUMMARY 
 
I.) Overall Assessment of Data: 
 
The analyses for Total Cyanide were performed using SW-846 Method 9012A Mod.  
 
All laboratory data were acceptable without qualification. 
 
MAJOR ISSUES 
 
There were no major problems observed for this fraction of the SDG. 
 
MINOR ISSUES 
 
I.) Holding Times: 
 
All Holding Time criteria were met.  No action was required.   
 
II.) Calibration: 
 
All Initial and Continuing Calibration criteria were met.  No action was required.   
 
III.) Blanks: 
 
There were no results in the blanks associated with this fraction of the SDG.  No action was 
required. 
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IV.) Laboratory Control Samples (LCS): 
 
Two LCS / LCSD sets were analyzed for this fraction of the SDG.  The Relative Percent 
Difference (RPD) was 60% for WG65213LCS / LCSD.  Data qualification based on LCS RPD 
criteria was not required, so no action was taken. 
 
V.) Matrix Spike / Matrix Spike Duplicate (MS / MSD): 
 
MS / MSD analyses were performed on SDG sample VWAR-SS74-OH-0609 and  
VWAR-SS79-OH-0609.  All MS / MSD criteria were met.  No action was required.   
 
VI.) Field Duplicates: 
 
Three sets of field duplicate samples (VWAR-SS75-OH-0609 / VWAR-SS75-OHP-0609. 
VWAR-SS100-OH-0609 / VWAR-SS100P-OH-0609 and VWAR-SS80-OH-0609 /  
VWAR-SS80P-OH-0609) were identified for this fraction of the SDG.  There were no calculable 
Relative Percent Differences, so no action was required. 
 
VII.) Sample Result, Calculation/Transcription Verification: 
 
All criteria were met.  No action was necessary. 
 
 
PERCHLORATE    
 
SUMMARY 
 
I.) General: 
 
The analyses for Perchlorate were performed by HPLC according to SW-846 Method 6850. 
 
II.) Overall Assessment of Data: 
 
All laboratory data were acceptable without qualifications. 
 
MAJOR ISSUES 
 
There were no major problems observed for this fraction of the SDG. 
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MINOR ISSUES 
 
I.)  Holding Times: 
 
All Holding Time criteria were met.  No action was required. 
 
II.) Instrument Performance: 
 
All Instrument Performance criteria were met.  No action was required.     
 
III.)  Calibration: 
 
All Initial and Continuing Calibration criteria were met.  No action was required. 
 
IV.) Blanks: 
 
Method Blanks: 
 
There were no detections in the method blanks associated with this fraction of the SDG.  No 
action was required.   
 
Equipment Blank: 
 
There were no detections in the equipment blank associated with this fraction of the SDG.  No 
action was required.   
 
V.) Laboratory Control Samples (LCS): 
 
Two LCS samples were analyzed by the laboratory for this SDG.  All LCS criteria were met.  No 
action was required.   
 
VI.) Method Spikes: 
 
Eight Method Spikes were analyzed by the laboratory for this SDG.  All criteria were met.  No 
action was required. 
 
VII.) Matrix Spike / Matrix Spike Duplicate (MS / MSD): 
 
MS / MSD analyses were performed on SDG samples VWAR-SS74-OH-0609 and  
VWAR-SS79-OH-0609.  All MS / MSD criteria were met.  No action was required.   
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VIII.) Field Duplicates: 
 
Three sets of field duplicate samples (VWAR-SS75-OH-0609 / VWAR-SS75-OHP-0609. 
VWAR-SS100-OH-0609 / VWAR-SS100P-OH-0609 and VWAR-SS80-OH-0609 /  
VWAR-SS80P-OH-0609) were identified for this fraction of the SDG.  The only calculable 
Relative Percent Difference (RPD) was 47% for the first set. 
 
IX.) Internal Standards Performance (ISTD): 
 
All ISTD criteria were met.  No action was required. 
 
IX.) TCL Compound Identification: 
 
All TCL Compound Identification criteria were met.  No action was required. 
 
X.) Compound Quantitation and Reported Contract Required Quantitation Limits (CRQL): 
 
All CRQL criteria were met.  No action was required. 
 
XII.) System Performance: 
 
All System Performance criteria were met.  No action was required. 



































































































































































































































































































































































































































  
 
 
 
 

 
DATA VALIDATION SUMMARY 

REPORT 
 
 
COMPANY:    CH2M HILL, Inc. 
SITE NAME:    Clean III CTO-007 Vieques Remedial Investigation, Vieques 

Island, PR 
PROJECT NUMBER:  180357 
CONTRACTED LAB:  Katahdin Analytical Services 
QA/QC LEVEL:   EPA Level IV  
EPA SOW/METHODS:  SW-846  
VALIDATION GUIDELINES: USEPA Contract Laboratory Program National Functional    

Guidelines for Organic Data Review, 1999; USEPA Contract 
Laboratory Program National Functional Guidelines for   

     Inorganic Data Review, 2004, Region II Modifications 
SAMPLE MATRICES:  Soil and Water 
TYPES OF ANALYSES:  Volatile Organics (VOA), Semivolatile Organics (SVOA), 

Semivolatile Organics by SIM (SVOA-SIM), Pesticides, 
Polychlorinated Biphenyls (PCB), Explosives, Total Metals, 
Total Cyanide, Perchlorate  

 
SDG NUMBER:   CTO007-4 
     
SAMPLES: 
 
     SVOA- 
Client Sample # Lab Sample # Matrix VOA SVOA SIM 
VWAR-TB01-060909 SC3069-1 Water X 
VWAR-SS97-01-0609 SC3069-2 Soil X  X 
VWAR-SS97-01-0609 SC3069-3 Soil    X 
VWAR-SB97-46-0609 SC3069-4 Soil X  X 
VWAR-SB97-46-0609 SC3069-5 Soil    X 
VWAR-SS90-01-0609 SC3069-6 Soil X  X 
VWAR-SS90-01-0609 SC3069-7 Soil    X 
VWAR-SB91-23-0609 SC3069-8 Soil X  X 
VWAR-SB91-23-0609 SC3069-9 Soil    X 
VWAR-SB91-46-0609 SC3069-10 Soil X  X 
VWAR-SB91-46-0609 SC3069-11 Soil    X 
VWAR-SB91-1314-0609 SC3069-12 Soil X  X 
VWAR-SB91-1314-0609 SC3069-13 Soil    X 



         SVOA- 
Client Sample # Lab Sample # Matrix VOA SVOA SIM 
VWAR-EB01-061009 SC3069-14 Water X X 
VWAR-EB01-061009 SC3069-15 Water   X 
VWAR-TB01-061009 SC3101-1 Water X 
VWAR-SS73-OH-0609 SC3101-2 Soil X X 
VWAR-SS73-OH-0609 SC3101-3 Soil   X 
VWAR-SS74-OH-0609 SC3101-4 Soil X X 
VWAR-SS74-OH-0609 SC3101-5 Soil   X 
VWAR-SS75-OH-0609 SC3101-6 Soil X X 
VWAR-SS75-OH-0609 SC3101-7 Soil   X 
VWAR-SS75P-OH-0609 SC3101-8 Soil X X 
VWAR-SS75P-OH-0609 SC3101-9 Soil   X 
VWAR-SS76-OH-0609 SC3101-10 Soil X X 
VWAR-SS76-OH-0609 SC3101-11 Soil   X 
VWAR-SS77-OH-0609 SC3101-12 Soil X X 
VWAR-SS77-OH-0609 SC3101-13 Soil   X 
VWAR-SS78-OH-0609 SC3101-14 Soil X X 
VWAR-SS78-OH-0609 SC3101-15 Soil   X 
VWAR-SS79-OH-0609 SC3101-16 Soil X X 
VWAR-SS79-OH-0609 SC3101-17 Soil   X 
VWAR-SS79-OH-0609DL SC3101-17DL Soil   X 
VWAR-SS99-OH-0609 SC3101-18 Soil X X 
VWAR-SS99-OH-0609 SC3101-19 Soil   X 
VWAR-SS100-OH-0609 SC3101-20 Soil X X 
VWAR-SS100-OH-0609 SC3101-21 Soil   X 
VWAR-SS100P-OH-0609 SC3101-22 Soil X X 
VWAR-SS100P-OH-0609 SC3101-23 Soil   X 
VWAR-SS80-OH-0609 SC3101-24 Soil X X 
VWAR-SS80-OH-0609 SC3101-25 Soil   X 
VWAR-SS80P-OH-0609 SC3101-26 Soil X X 
VWAR-SS80P-OH-0609 SC3101-27 Soil   X 
VWAR-SS74-OH-0609MS SC3101-4MS Soil X X 
VWAR-SS74-OH-0609MS SC3101-5MS Soil   X 
VWAR-SS74-OH-0609MSD SC3101-4MSD Soil X X  
VWAR-SS74-OH-0609MSD SC3101-5MSD Soil   X 
VWAR-SS79-OH-0609MS SC3101-16MS Soil X X 
VWAR-SS79-OH-0609MS SC3101-17MS Soil   X 
VWAR-SS79-OH-0609MSD SC3101-16MSD Soil X X 
VWAR-SS79-OH-0609MSD SC3101-17MSD Soil   X 
 
 
Client Sample #  Lab Sample # Matrix Pesticides PCBs Explosives 
VWAR-SS97-01-0609 SC3069-2 Soil X  X X 
VWAR-SB97-46-0609 SC3069-4 Soil X  X X 
VWAR-SS90-01-0609 SC3069-6 Soil X  X X 



Client Sample #  Lab Sample # Matrix Pesticides PCBs Explosives 
VWAR-SB91-23-0609 SC3069-8 Soil X  X X 
VWAR-SB91-46-0609 SC3069-10 Soil X  X X 
VWAR-SB91-1314-0609 SC3069-12 Soil X  X X 
VWAR-EB01-061009 SC3069-14 Water X X X 
VWAR-SS73-OH-0609 SC3101-2 Soil X X X 
VWAR-SS74-OH-0609 SC3101-4 Soil X X X 
VWAR-SS75-OH-0609 SC3101-6 Soil X X X 
VWAR-SS75P-OH-0609 SC3101-8 Soil X X X 
VWAR-SS76-OH-0609 SC3101-10 Soil X X X 
VWAR-SS77-OH-0609 SC3101-12 Soil X X X 
VWAR-SS78-OH-0609 SC3101-14 Soil X X X 
VWAR-SS79-OH-0609 SC3101-16 Soil X X X 
VWAR-SS99-OH-0609 SC3101-18 Soil X X X 
VWAR-SS100-OH-0609 SC3101-20 Soil X X X 
VWAR-SS100P-OH-0609 SC3101-22 Soil X X X 
VWAR-SS80-OH-0609 SC3101-24 Soil X X X 
VWAR-SS80P-OH-0609 SC3101-26 Soil X X X 
VWAR-SS74-OH-0609MS SC3101-4MS Soil X X X 
VWAR-SS74-OH-0609MSD SC3101-4MSD Soil X X X 
VWAR-SS79-OH-0609MS SC3101-16MS Soil X X X 
VWAR-SS79-OH-0609MSD SC3101-16MSD Soil X X X 
 
 
     Total Total 
Client Sample # Lab Sample # Matrix Metals CN Perchlorate 
VWAR-SS97-01-0609 SC3069-2 Soil X  X  
VWAR-SS97-01-0609 798526 Soil    X 
VWAR-SB97-46-0609 SC3069-4 Soil X  X  
VWAR-SB97-46-0609 798527 Soil    X 
VWAR-SS90-01-0609 SC3069-6 Soil X  X  
VWAR-SS90-01-0609 798528 Soil    X 
VWAR-SB91-23-0609 SC3069-8 Soil X  X  
VWAR-SB91-23-0609 798529 Soil    X 
VWAR-SB91-46-0609 SC3069-10 Soil X  X  
VWAR-SB91-46-0609 798530 Soil    X 
VWAR-SB91-1314-0609 SC3069-12 Soil X  X  
VWAR-SB91-1314-0609 798531 Soil    X 
VWAR-EB01-061009 SC3069-14 Water X X  
VWAR-EB01-061009 798532 Water   X 
VWAR-SS73-OH-0609 SC3101-2 Soil X X  
VWAR-SS73-OH-0609 798533 Soil   X 
VWAR-SS74-OH-0609 SC3101-4 Soil X X  
VWAR-SS74-OH-069 798534 Soil   X 
VWAR-SS75-OH-0609 SC3101-6 Soil X X  
VWAR-SS75-OH-0609 798535 Soil   X 
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DATA QUALIFICATION SUMMARY 
 
 
Katahdin Analytical Services - CTO007-4 - Organics & Inorganics 
 
SAMPLES: VWAR-TB01-060909, VWAR-SS97-01-0609, VWAR-SB97-46-0609, 
  VWAR-SS90-01-0609, VWAR-SB91-23-0609, VWAR-SB91-46-0609, 
   VWAR-SB91-1314-0609, VWAR-TB01-061009, VWAR-EB01-061009,   
  VWAR-SS73-OH-0609, VWAR-SS74-OH-0609, VWAR-SS75-OH-0609, 
  VWAR-SS75P-OH-0609, VWAR-SS76-OH-0609, VWAR-SS77-OH-0609, 
  VWAR-SS78-OH-0609, VWAR-SS79-OH-0609, VWAR-SS99-OH-0609, 
  VWAR-SS100-OH-0609, VWAR-SS100P-OH-0609, VWAR-SS80-OH-0609, 
  VWAR-SS80P-OH-0609  
 
 
VOLATILE  ORGANICS 
 
SUMMARY 
 
I.) General: 
 
The analyses for Volatile Organics were performed by GC / MS according to EPA Method 8260B. 
 
II.) Overall Assessment of Data: 
 
All laboratory data were acceptable with qualification. 
 
MAJOR ISSUES 
 
There were no Major Issues for this fraction of the SDG. 
 
MINOR ISSUES 
 
I.)  Holding Times: 
 
All Holding Time criteria were met.  No action was required.  
 
II.) GC / MS Tuning: 
 
All GC / MS Tuning criteria were met.  No action was necessary. 
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III.) Calibration: 
 
Initial Calibration: 
 
All Initial Calibration criteria were met.  No action was required.   
 
Continuing Calibration: 
 
The Percent Difference (%D) was 20.3% for 1,2,3-trichlorobenzene in the standards run on 6/12/09 
at 09:01 on instrument GC MSF, which exceeded the 20% QC limit.  All positive and non-detect 
results for this compound in the associated samples were flagged as estimated (J) and (UJ).  The 
associated samples were VWAR-SS97-01-0609, VWAR-SS90-01-0609, VWAR-SB91-23-0609, 
VWAR-SB91-46-0609, VWAR-SB91-1314-0609, VWAR-SS73-OH-0609, VWAR-SS75-OH-
0609, VWAR-SS75P-OH-0609, VWAR-SS76-OH-0609, VWAR-SS77-OH-0609, VWAR-SS78-
OH-0609, VWAR-SS99-OH-0609 and VWAR-SS100-OH-0609.  
 
The Percent Differences (%Ds) in the standards run on 6/15/09 at 09:51 on instrument GC MSF 
exceeded the 20% QC limit for the following compounds: 
 
 trichlorofluoromethane 23.9% 
 MTBE 23.4% 
 1,1-dichloroethane 21.3% 
 bromochoromethane 22.9%  
 1,1,1-trichloroethane 20.6% 
 cyclohexane 24.4% 
 1,2,3-trichlorobenzene 20.1% 
  
All positive and non-detect results for these compounds in the associated samples were flagged as 
estimated (J) and (UJ).  The associated samples were VWAR-SS74-OH-0609, VWAR-SS79-OH-
0609, VWAR-SS100P-OH-0609, VWAR-SS80-OH-0609 and VWAR-SS80P-OH-0609. 
 
The Percent Differences (%Ds) were 21.6% for carbon tetrachloride and 24.4% for 
methylcyclohexane in the standards run on 6/15/09 at 09:15 on instrument GC MSS, which 
exceeded the 20% QC limit.  Since the associated samples were QC samples, no action was 
required.  
 
IV.) Blanks: 
 
Method Blanks: 
 
There were no detections in the method blanks associated with this fraction of the SDG.  No action 
was required. 
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Equipment Blank: 
 
Acetone and methylene chloride were detected at 4 ug/L and 0.4 ug/L, respectively, in equipment 
blank VWAR-EB01-061009.  Since the results for these compounds were less than 2X the CRQL, 
all positive detections for acetone and methylene chloride in the SDG samples less than the CRQL 
were flagged as undetected (U) with the results being raised to the CRQL.   
 
Trip Blanks: 
 
Methylene chloride was detected at 0.3 ug/L in trip blank VWAR-TB01-060909.  Since the results 
for this compound were less than 2X the CRQL, all positive results for methylene chloride in the 
SDG samples less than the CRQL were flagged as undetected (U) with the results being raised to 
the CRQL. 
 
Tentatively Identified Compounds (TIC): 
 
TIC data were not included for this SDG.  No action was required. 
 
V.) Surrogate Recoveries: 
 
The Percent Recoveries (%Rs) were outside their respective QC limits for dibromofluorobenzene 
(67-118%), toluene-d8 (85-115%) and bromofluorobenzene (85-120%) in the following samples: 
 
 Sample dibromofluorobenzene toluene-d8 bromofluorobenzene 
 WG64900 LCS   81% 
 WG64900 BLANK   80% 
 VWAR-SS97-01-0609 124% 77% 84% 
 VWAR-SB97-46-0609  81% 80% 
 VWAR-SS90-01-0609 120% 76% 71% 
 VWAR-SB91-23-0609   79% 
 VWAR-SB91-46-0609 119%  
 VWAR-SB91-1314-0609 123% 83% 78% 
 VWAR-SS73-OH-0609 120%  81% 
 VWAR-SS75-OH-0609 125%  66% 
 VWAR-SS75P-OH-0609 133% 81% 73% 
 VWAR-SS76-OH-0609 120% 83% 81% 
 VWAR-SS77-OH-0609 119% 
 VWAR-SS78-OH-0609 137%  84% 
 VWAR-SS99-OH-0609 131%  84% 
 WG65028-LCS  77% 
 VWAR-SS74-OH-0609  80% 79% 
 VWAR-SS79-OH-0609 127%  77% 
 VWAR-SS100P-OH-0609 136%  73% 
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 Sample dibromofluorobenzene toluene-d8 bromofluorobenzene 
 VWAR-SS80-OH-0609 129% 79% 78% 
 VWAR-SS80P-OH-0609 132% 
 VWAR-SS74-OH-0609MS 127% 80% 79% 
 VWAR-SS74-OH-0609MSD 134% 83% 77% 
 VWAR-SS79-OH-0609MS 123% 81% 81% 
 VWAR-SS79-OH-0609MSD 126% 83% 77% 
 
All positive results for samples VWAR-SB91-46-0609, VWAR-SS77-OH-0609 and  
VWAR-SS80P-OH-0609 and all positive and non-detect results for the remaining listed SDG 
samples were flagged as estimated (J) and (UJ). 
 
VI.) Laboratory Control Samples (LCS): 
 
A total of three soil LCS samples and one water LCS samples were analyzed for this fraction of the 
SDG.  All LCS criteria were met.  No action was required.   
 
VII.) Matrix Spike / Matrix Spike Duplicate (MS / MSD): 
 
MS / MSD analyses were performed on SDG samples VWAR-SS74-OH-0609 and  
VWAR-SS79-OH-0609.  A total of sixteen Percent Recoveries (%Rs) and nineteen Relative 
Percent Differences (RPDs) were outside the QC limits for the first set and a total of thirteen %Rs 
were outside the QC limits for the second set.  Based on a review of the parent sample data, the MS 
/ MSD data and the LCS data, and using professional judgment, the validator deemed data 
qualification as not necessary for this sample. 
 
VIII.) Field Duplicates: 
 
Three sets of field duplicate samples (VWAR-SS75-OH-0609 / VWAR-SS75P-OH-0609, 
VWAR-SS100-OH-0609 / VWAR-SS100P-OH-0609 and VWAR-SS80-OH-0609 /  
VWAR-SS80P-OH-0609) were identified for this fraction of the SDG.  There were no calculable 
Relative Percent Differences (RPDs). 
 
IX.) Internal Standards Performance (ISTD): 
 
All ISTD criteria were met.  No action was required. 
 
X.) TCL Compound Identification: 
 
All TCL Compound Identification criteria were met.  No action was required. 
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XI.) Compound Quantitation and Reported Contract Required Quantitation Limits (CRQL): 
 
All Compound Quantitation and CRQL criteria were met.  No action was required. 
 
XII.) System Performance: 
 
All System Performance criteria were met.  No action was required. 
 
 
SEMIVOLATILE ORGANICS 
 
SUMMARY 
 
I.) General: 
 
The analyses for Semivolatile Organics were performed by GC / MS according to EPA Method 
8270C. 
 
II.) Overall Assessment of Data: 
 
All laboratory data were acceptable with qualification. 
 
MAJOR ISSUES 
 
There were no Major Issues for this fraction of the SDG. 
 
MINOR ISSUES 
 
I.)  Holding Times: 
 
All Holding Time criteria were met.  No action was required. 
 
II.) GC / MS Tuning: 
 
All GC / MS Tuning criteria were met.  No action was necessary. 
 
III.) Calibration: 
 
Initial Calibration: 
 
The Percent Relative Standard Deviations (%RSDs) were 43.6% for benzaldehyde and 33.0% for  
4-nitrophenol in the standards analyzed on 5/29/09 on instrument GC MSU, which exceeded the 
15% QC limit.  Since the associated samples were QC samples, no action was required.  
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The Percent Relative Standard Deviations (%RSD) in the standards analyzed on 6/25/09 on 
instrument GC MSU exceeded the 15% QC limit for the following compounds: 
 
 
 benzaldehyde 22.5% 
 1,1-biphenyl 19.1% 
 4-nitrophenol 21.0% 
 diethylphthalate 22.7%  
 di-n-butylphthalate 18.1% 
 
All positive and non-detect results for these compounds in the soil SDG samples were flagged as 
estimated (J) and (UJ).   
 
Continuing Calibration: 
 
The Percent Differences (%Ds) in the standards run on 6/15/09 at 10:40 on instrument GC MSU 
exceeded the 20% QC limit for the following compounds: 
 
 benzaldehyde 61.2% 
 phenol 20.0% 
 3&4-methylphenol 21.0% 
 2-nitrophenol 20.2%  
 caprolactam 24.3% 
 2,3,4,6-tetrachlorophenol 24.9% 
 di-n-butylphthalate 21.4% 
 butylbenzylphthalate 36.4% 
 bis(2ethylhexyl)phthalate 43.6% 
 benzo(k)fluoranthene 24.0% 
 
Since the associated samples were QC samples, no action was required. 
 
The Percent Differences (%Ds) were 62.9% for benzaldehyde and 20.4% for diethylphthalate in 
the standards run on 6/27/09 at 13:41 on instrument GCMSU, which exceeded the 20% QC limit.  
Since the associated samples were QC samples, no action was required. 
 
The Percent Difference (%D) was 24.4% for 4-nitrophenol in the standards run on 6/29/09 at 08:12 
on instrument GCMSU, which exceeded the 20% QC limit.  All positive and non-detect results for 
this compound in the associated samples were flagged as estimated (J) and (UJ).  The associated 
samples were VWAR-SS97-01-0609, VWAR-SB97-46-0609, VWAR-SS90-01-0609,  
VWAR-SB91-23-0609, VWAR-SB91-46-0609, VWAR-SB91-1314-0609,   
VWAR-SS73-OH-0609, VWAR-SS74-OH-0609 and VWAR-SS75-OH-0609. 
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The Percent Difference (%D) was 22.7% for benzaldehyde in the standards run on 6/30/09 at 08:56 
on instrument GC MSU, which exceeded the 20% QC limit.  All positive and non-detect results for 
this compound in the associated samples were flagged as estimated (J) and (UJ).  The associated 
samples were VWAR-SS75P-OH-0609, VWAR-SS76-OH-0609, VWAR-SS77-OH-0609,  
VWAR-SS78-OH-0609, VWAR-SS79-OH-0609, VWAR-SS99-OH-0609,   
VWAR-SS100-OH-0609, VWAR-SS100P-OH-0609, VWAR-SS80-OH-0609 and  
VWAR-SS80P-OH-0609. 
 
The Percent Difference (%D) was 38.7% for benzaldehyde in the standards run on 7/1/09 at 10:02 
on instrument GC MSU, which exceeded the 20% QC limit.  Since the associated samples were QC 
samples, no action was required. 
 
IV.) Blanks: 
 
Method Blanks: 
 
There were no detections in the Method Blanks associated with this fraction of the SDG.  No 
action was required. 
 
Equipment Blank: 
 
There were no detections in the equipment blank associated with this SDG.  No action was 
required. 
 
Tentatively Identified Compounds (TIC): 
 
TIC data were not included for this SDG.  No action was required. 
 
V.) Surrogate Recoveries:  
 
The Percent Recoveries (%Rs) were outside their respective QC limits for phenol-d6 (40-100%),  
2-fluorophenol (35-105%), nitrobenzene-d5 (35-100%) and 2-fluorobiphenyl (45-105%) in the 
following samples: 
 
   2-fluoro- nitro- 2-fluoro- 
Sample phenol-d6 phenol benzene-d5 biphenyl 
VWAR-SS74-OH-0609 39% 
VWAR-SS75-OH-0609 39% 
VWAR-SS77-OH-0609    40% 
VWAR-SS75P-OH-0609 25% 27% 30% 37% 
VWAR-SS99-OH-0609 25% 
VWAR-SS80-OH-0609 37%  38% 
VWAR-SS80P-OH-0609 37%  43% 
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All positive and non-detect results for VWAR-SS75P-OH-0609 were flagged as estimated (J) and 
(UJ).  Since no more than one %R per fraction was outside the QC limits for the other listed 
samples, no further action was required. 
 
VI.) Laboratory Control Samples (LCS): 
 
One water LCS / LCSD set and two soil LCS samples were analyzed for this fraction of the SDG.   
The Relative Percent Difference (RPD) was 52% for 2,3,4,6-tetrachlorophenol in the water LCS / 
LCSD set WG64912, which exceeded the 30% QC limit.  Since the associated samples were field 
QC samples, no action was required. 
 
The Percent Recovery (%R) was 188% for benzaldehyde in LCS WG64993, which exceeded the 
10-77% QC limits.  Since there were no positive results for this compound in the associated 
samples, no action was required.   
 
The Percent Recoveries (%Rs) were below their respective QC limits in soil LCS sample 
WG65148 for the following compounds: 
 
 Compound LCS, %R QC Limits  
 acetophenone 42% 59-102% 
 isophorone 41% 45-110% 
 2-chloronaphthalene 40% 45-105% 
 acenaphthene 51% 45-110% 
 2,3,4,6-tetrachlorophenol 51% 58-93% 
  
All positive and non-detect results for these compounds in the associated SDG samples were 
flagged as estimated (J) and (UJ).  The associated samples were VWAR-SS73-OH-0609,  
VWAR-SS74-OH-0609, VWAR-SS75-OH-0609, VWAR-SS75P-OH-0609,  
VWAR-SS76-OH-0609, VWAR-SS77-OH-0609, VWAR-SS78-OH-0609,  
VWAR-SS79-OH-0609, VWAR-SS99-OH-0609, VWAR-SS100-OH-0609,  
VWAR-SS100P-OH-0609, VWAR-SS80-OH-0609 and VWAR-SS80P-OH-0609. 
   
VII.) Matrix Spike / Matrix Spike Duplicate (MS / MSD): 
 
MS / MSD analyses were performed on SDG samples VWAR-SS74-OH-0609 and  
VWAR-SS79-OH-0609.  A total of eight Percent Recoveries (%Rs) in the first set and fourteen 
Percent Recoveries (%Rs) in the second set were below their respective QC limits.  Data 
qualification based on MS / MSD criteria alone was not required, so citing professional judgment 
no action was taken.   
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VIII.) Field Duplicates: 
 
Three sets of field duplicate samples (VWAR-SS75-OH-0609 / VWAR-SS75P-OH-0609, 
VWAR-SS100-OH-0609 / VWAR-SS100P-OH-0609 and VWAR-SS80-OH-0609 /  
VWAR-SS80P-OH-0609) were identified for this fraction of the SDG.  There were no calculable 
Relative Percent Differences (RPDs). 
 
IX.) Internal Standards Performance (ISTD): 
 
All ISTD criteria were met.  No action was required. 
 
X.) TCL Compound Identification: 
 
All TCL Compound Identification criteria were met.  No action was required. 
 
XI.) Compound Quantitation and Reported Contract Required Quantitation Limits (CRQL): 
 
All Compound Quantitation and CRQL criteria were met.  No action was required. 
 
XII.) System Performance: 
 
All System Performance criteria were met.  No action was required. 
 
 
SEMIVOLATILE ORGANICS - SIM (SVOA-SIM) 
 
SUMMARY 
 
I.) General: 
 
The analyses for Semivolatile Organics-SIM were performed by GC / MS according to EPA 
Method 8270C-SIM. 
 
II.) Overall Assessment of Data: 
 
All non-detect results for 2,4-dinitrophenol and 4,6-dinitrophenol in the SDG samples were 
rejected (R) based on extremely low Relative Response Factors (RRFs) in the Initial and 
Continuing Calibrations. 
 
All other laboratory data were acceptable with qualification. 
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MAJOR ISSUES 
 
I.) Calibration: 
 
Initial Calibration: 
 
The Average Relative Response Factors (RRFs) were 0.0115 for 2,4-dinitrophenol and 0.0198 for 
4,6-dinitro-2-methylphenol in the standards analyzed on 6/23/09 on instrument GCMS-R.  All 
results for these compounds in the soil SDG samples, which consisted entirely of non-detects, 
were rejected (R). 
 
Continuing Calibration: 
 
The Relative Response Factors (RRFs) were 0.012 for 2,4-dinitrophenol and 0.0268 for  
4,6-dinitro-2-methylphenol in the standards run on 6/27/09 at 10:13 on instrument GCMS-R, 
which were below the 0.050 QC limit.  Since the non-detect results for these compound in the 
associated samples were previously rejected based on the associated Initial Calibration, no further 
action was required. 
 
The Relative Response Factor (RRF) was 0.0145 for 4,6-dinitro-2-methylphenol in the standards 
run on 6/30/09 at 09:00 on instrument GCMS-R, which was below the 0.050 QC limit.  Since the 
non-detect results for this compound in the associated samples were previously rejected based on 
the associated Initial Calibration, no further action was required. 
 
The Relative Response Factors (RRFs) were 0.0114 for 2,4-dinitrophenol and 0.0253 for  
4,6-dinitro-2-methylphenol in the standards run on 7/2/09 at 10:40 on instrument GCMS-R, which 
were below the 0.050 QC limit.  Since the non-detect results for these compounds in the associated 
samples were previously rejected based on the associated Initial Calibration, no further action was 
required. 
 
The Relative Response Factors (RRFs) were 0.0203 for 2,4-dinitrophenol and 0.0280 for  
4,6-dinitro-2-methylphenol in the standards run on 7/6/09 at 09:56 on instrument GCMS-R, which 
were below the 0.050 QC limit.  Since the non-detect results for these compounds in the associated 
samples were previously rejected based on the associated Initial Calibration, no further action was 
required. 
 
The Relative Response Factors (RRFs) were 0.012 for 2,4-dinitrophenol and 0.0327 for  
4,6-dinitro-2-methylphenol in the standards run on 7/7/09 at 10:21 on instrument GCMS-R, which 
were below the 0.050 QC limit.  Since the non-detect results for these compounds in the associated 
samples were previously rejected based on the associated Initial Calibration, no further action was 
required. 
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MINOR ISSUES 
 
I.)  Holding Times: 
 
All Holding Time criteria were met.  No action was required. 
 
II.) GC / MS Tuning: 
 
All GC / MS Tuning criteria were met.  No action was necessary. 
 
III.) Calibration: 
 
Initial Calibration: 
 
The Percent Relative Standard Deviations (%RSDs) were 49.2% for 2,4-dinitrophenol, 51.3% for 
4,6-dinitro-2-methylphenol, 26.2% for pentachlorophenol and 40.4% for 3,3’-dichlorobenzidine in 
the standards analyzed on 6/23/09 on instrument GCMS-R, which exceeded the 15% QC limit.  
All positive and non-detect results for these compounds in the soil SDG samples, not previously 
qualified based on  Initial or Continuing Calibration RRF criteria, were flagged as estimated (J) 
and (UJ).   
 
Please also see the Major Issues section for this fraction of the SDG. 
 
Continuing Calibration: 
 
The Percent Differences (%Ds) in the standards run on 6/27/09 at 10:13 on instrument GC MSR 
exceeded the 20% QC limit for the following compounds: 
 
 pyrene 28.3% 
 indeno(1,2,3-cd)pyrene 23.1% 
 pentachlorophenol 25.9% 
 nitrobenzene 25.7% 
 4-nitroaniline 47.5% 
 4,6-dinitro-2-methylphenol 34.0% 
 atrazine 20.5% 
 3,3’-dichlorobenzidine 105% 
 
All positive and non-detect results for these compounds in associated SDG samples  
VWAR-SS97-01-0609, VWAR-SB97-46-0609 and VWAR-SS90-01-0609, not  previously 
qualified based on either Initial and Continuing Calibration RRF criteria, were flagged as estimated 
(J) and (UJ), except for 3,3’-dichlorobenzidine, which exceeded 90%, for which positive results 
were flagged as estimated (J) and non-detects were rejected (R).   
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The Percent Differences (%Ds) in the standards run on 6/30/09 at 09:00 on instrument GC MSR 
exceeded the 20% QC limit for the following compounds: 
 
 4,6-dinitro-2-methylphenol 27.5% 
 phenanthrene 22.7% 
 pyrene 27.8% 
 benzo(b)fluoranthene 36.1% 
 indeno(1,2,3-cd)pyrene 65.3% 
 nitrobenzene 25.2% 
 2,4,6-trichlorophenol 41.3% 
 3-nitroaniline 21.7% 
 2,4-dinitrophenol 37.3% 
 4-bromophenyl phenyl ether 21.2% 
 atrazine 33.6% 
 3,3’-dichlorobenzidine 40.6% 
 
All positive and non-detect results for these compounds in associated sample  
VWAR-SB91-23-0609, not previously rejected based on Initial or Continuing Calibration RRF 
criteria, were flagged as estimated (J) and (UJ). 
  
The Percent Differences (%Ds) in the standards run on 7/2/09 at 10:40 on instrument GC MSR 
exceeded the 20% QC limit for the following compounds: 
 
 4,6-dinitro-2-methylphenol 26.5% 
 fluoranthene 21.1% 
 benzo(b)fluoranthene 20.7% 
 dibenzo(a,h)anthracene 23.1% 
 atrazine 24.7% 
 3,3’-dichlorobenzidine 29.0% 
 
All positive and non-detect results for these compounds in the associated SDG samples, not 
previously qualified based on either Initial or Continuing Calibration RRF criteria, were flagged as 
estimated (J) and (UJ).  The associated samples were VWAR-SB91-46-0609,  
VWAR-SB91-1314-0609, VWAR-SS74-OH-0609, VWAR-SS75-OH-0609,  
VWAR-SS75P-OH-0609 and VWAR-SS76-OH-0609.   
 
The Percent Differences (%Ds) in the standards run on 7/6/09 at 09:56 on instrument GC MSR 
exceeded the 20% QC limit for the following compounds: 
 
 2,4-dinitrophenol 69.2% 
 4,6-dinitro-2-methylphenol 40.0% 
 pyrene 36.1% 
 indeno(1,2,3-cd)pyrene 25.6% 
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 dibenzo(a,h)anthracene 23.4% 
 2,4,6-trichlorophenol 20.1% 
 2-nitroaniline 20.9% 
 2,6-dinitrotoluene 27.6% 
 3-nitroaniline 20.0% 
 2,4-dinitrotoluene 20.7%  
 atrazine 27.6% 
 3,3’-dichlorobenzidine 202% 
  
All positive and non-detect results for these compounds in the associated soil SDG samples, not 
previously qualified based on either Initial or Continuing Calibration RRF criteria, were flagged as 
estimated (J) and (UJ), except for 3,3’-dichlorobenzidine, which exceeded 90%, for which positive 
results were flagged as estimated (J) and non-detects were rejected (R).  The associated samples 
were VWAR-SS73-OH-0609,  VWAR-SS77-OH-0609, VWAR-SS78-OH-0609,  
VWAR-SS99-OH-0609, VWAR-SS100-OH-0609, VWAR-SS100P-OH-0609,  
VWAR-SS80-OH-0609 and VWAR-SS80P-OH-0609. 
 
The Percent Differences (%Ds) in the standards run on 7/7/09 at 10:21 on instrument GC MSR 
exceeded the 20% QC limit for the following compounds: 
 
 4,6-dinitro-2-methylphenol 63.5% 
 fluoranthene 21.3% 
 pyrene 28.1% 
 indeno(1,2,3-cd)pyrene 23.3% 
 atrazine 24.3% 
 3,3’-dichlorobenzidine 168% 
  
All positive and non-detect results for these compounds in associated SDG samples  
VWAR-SS79-OH-0609 and VWAR-SS79-OH-0609DL, not previously qualified based on either 
Initial or Continuing Calibration RRF criteria, were flagged as estimated (J) and (UJ) except for 
3,3’-dichlorobenzidine, which exceeded 90%, for which positive results were flagged as estimated 
(J) and non-detects were rejected (R). 
 
Please also see the Major Issues section for this fraction of the SDG. 
 
IV.) Blanks: 
 
Method Blanks: 
 
4-Chloro-3-methylphenol and atrazine were detected at detected at 6.3 ug/kg and 5.7 ug/kg, 
respectively, in method blank WB65149.  Since the method blank results were less than the 
CRQL, all positive results for these compounds in the soil SDG samples less than the CRQL were 
flagged as undetected (U) with the results being raised to the CRQL. 
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Equipment Blank: 
 
Atrazine was detected at 0.16 ug/L in equipment blank VWAR-EB01-061009.  All positive results 
for atrazine in the associated SDG samples less than the CRQL were previously flagged as 
undetected (U) with the results being raised to the CRQL based on method blank contamination, 
so no further action was necessary. 
 
Tentatively Identified Compounds (TIC): 
 
TIC data were not included for this SDG.  No action was required. 
 
V.) Surrogate Recoveries:  
 
The Percent Recoveries (%Rs) were below the 53-136% QC limits for fluoranthene-d10 in the 
following SDG samples: 
 
 WG65149LCS 50% 
 VWAR-SS74-OH-0609 50% 
 VWAR-SS75P-OH-0609 44% 
 VWAR-SS77-OH-0609 48% 
 VWAR-SS79-OH-0609MS 49% 
 VWAR-SS80-OH-0609 50% 
 VWAR-SS80P-OH-0609 47% 
 VWAR-SS79-OH-0609 51% 
 VWAR-SS79-OH-0609DL 40% 
 
In addition, the Percent Recovery (%R) was 32% for 2-methylnaphthalene in sample  
VWAR-SS79-OH-0609DL, which was below the 33-125% QC limits.  All positive and non-detect 
results for this sample were flagged as estimated (J) and (UJ).  Since only one Surrogate Recovery 
was below the QC limits for the other listed field samples, no action was required.   
 
VI.) Laboratory Control Samples (LCS): 
 
One water LCS / LCSD set, one soil LCS and one soil LCS / LCSD set were analyzed for this 
fraction of the SDG.  The Percent Recoveries (%Rs) were 59% for pyrene and 169% for 
indeno(1,2,3-cd)pyrene in water LCS sample WG64913, which were outside their 64-121% and 30-
140% QC limits, respectively.  Since the associated samples were field QC samples, no action was 
taken. 
 
The Percent Recoveries (%Rs) were below their respective QC limits in LCS samples 
WG64994LCS / LCSD for the following compounds: 
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 Compound LCS, %R LCSD, %R QC Limits 
 naphthalene  51% 54-94% 
 phenanthrene 55%  58-122% 
 fluoranthene 62% 58% 68-126% 
 2,4-dinitrophenol 29%  30-150% 
 3,3’-dichlorobenzidine  25% 30-150% 
 
In addition, two Relative Percent Differences (RPDs) exceeded their QC limits.  All positive and 
non-detect results for these compounds in the associated samples were flagged as estimated (J) and 
(UJ).  The associated samples were VWAR-SS97-01-0609, VWAR-SB97-46-0609,  
VWAR-SS90-01-0609, VWAR-SB91-23-0609, VWAR-SB91-46-0609 and  
VWAR-SB91-1314-0609. 
 
The Percent Recoveries (%Rs) were below their respective QC limits in LCS sample WG65149 
for the following compounds: 
 
 Compound LCS, %R QC Limits  
 naphthalene 47% 54-94% 
 phenanthrene 55% 58-122% 
 fluoranthene 54% 68-126% 
 2,4-dinitrophenol 24% 30-150% 
 3,3’-dichlorobenzidine 24% 30-150% 
 
All positive and non-detect results for these compounds in the associated SDG samples were 
flagged as estimated (J) and (UJ), unless previously rejected based on other criteria.  The associated 
samples were VWAR-SS73-OH-0609, VWAR-SS74-OH-0609, VWAR-SS75-OH-0609,  
VWAR-SS75P-OH-0609, VWAR-SS76-OH-0609, VWAR-SS77-OH-0609,   
VWAR-SS78-OH-0609, VWAR-SS79-OH-0609, VWAR-SS79-OH-0609DL,  
VWAR-SS99-OH-0609, VWAR-SS100-OH-0609, VWAR-SS100P-OH-0609,  
VWAR-SS80-OH-0609 and VWAR-SS80P-OH-0609. 
 
VII.) Matrix Spike / Matrix Spike Duplicate (MS / MSD): 
 
MS / MSD analyses were performed on SDG samples VWAR-SS74-OH-0609 and VWAR-SS79-
OH-0609 for this fraction of the SDG.  A total of fourteen Percent Recoveries (%Rs) and four 
Relative Percent Differences (RPDs) were outside the QC limits for the first set and twelve %Rs 
were outside the QC limits for the second set.  Data qualification based on MS / MSD criteria alone 
was not required, so no action was taken. 
 
VIII.) Field Duplicates: 
 
Three set of field duplicate samples (VWAR-SS75-OH-0609 / VWAR-SS75P-OH-0609, 
VWAR-SS100-OH-0609 / VWAR-SS100P-OH-0609 and VWAR-SS80-OH-0609 /  
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VWAR-SS80P-OH-0609) were identified for this fraction of the SDG.  The calculable Relative 
Percent Differences (RPDs) for the first set were: 
   
  fluoranthene 7.8% 
  pyrene 15% 
  benzo(b)fluoranthene 1.9% 
  benzo(a)pyrene 5.1% 
  indeno(1,2,3-cd)pyrene 2.4% 
 
 
The calculable Relative Percent Differences (RPDs) for the second set were: 
   
  fluoranthene 81% 
  pyrene 108% 
  benzo(b)fluoranthene 62% 
  benzo(a)pyrene 68% 
  indeno(1,2,3-cd)pyrene 59% 
  
There were no calculable Relative Percent Differences (RPDs) for the third set. 
 
IX.) Internal Standards Performance (ISTD): 
 
All ISTD criteria were met.  No action was required. 
 
X.) TCL Compound Identification: 
 
All TCL Compound Identification criteria were met.  No action was required. 
 
XI.) Compound Quantitation and Reported Contract Required Quantitation Limits (CRQL): 
 
The results for five compounds in the initial analysis of SDG sample VWAR-SS79-OH-0609 
exceeded the linear calibration range.  A 2X dilution analysis was performed for this sample with 
all calibration criteria met.  The results for these five compounds in the initial analysis of the 
sample and the results for all compounds except these five in the reanalysis of the sample were 
rejected (R) based on data redundancy. 
 
XII.) System Performance: 
 
All System Performance criteria were met.  No action was required. 
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PESTICIDES  
 
SUMMARY 
 
I.) General: 
 
The analyses for Pesticides were performed by GC according to SW-846 Method 8081. 
 
II.) Overall Assessment of Data: 
 
All laboratory data were acceptable with qualifications. 
 
MAJOR ISSUES 
 
There were no major problems for this fraction of the SDG. 
 
MINOR ISSUES 
 
I.)  Holding Times: 
 
All Holding Time criteria were met.  No action was required. 
 
II.) Instrument Performance: 
 
All Instrument Performance criteria were met.  No action was required. 
 
III.)  Calibration: 
 
Initial Calibration: 
 
All Initial Calibration criteria were met.  No action was required. 
 
Continuing Calibration: 
 
The Percent Difference (%D) was 22.8% for methoxychlor in the standards run on 6/24/09 at 
11:26 on the primary column of instrument GC01, which exceeded the 20% QC limit.  The non-
detect result for this compound in associated SDG sample VWAR-SS97-01-0609 was flagged as 
estimated (UJ). 
 
The Percent Differences (%Ds) were 20.6% for 4,4’-DDD and 21.2% for methoxychlor in the 
standards run on 6/24/09 at 18:55 on instrument GC01, which exceeded the 20% QC limit.  All 
positive and non-detect results for these compounds in the associated samples were flagged as 
estimated (J) and (UJ).  The associated samples were VWAR-SB97-46-0609,   
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VWAR-SS90-01-0609, VWAR-SB91-23-0609, VWAR-SB91-46-0609, VWAR-SB91-1314-0609, 
VWAR-SS73-OH-0609, VWAR-SS74-OH-0609, VWAR-SS75-OH-0609, VWAR-SS75P-OH-
0609, VWAR-SS76-OH-0609, VWAR-SS76-OH-0609DL, VWAR-SS77-OH-0609, 
VWAR-SS100-OH-0609, VWAR-SS80-OH-0609 and VWAR-SS80P-OH-0609. 
 
The Percent Differences (%Ds) were 24.4% for delta-BHC and 20.6% for endosulfan sulfate on the 
primary column and 22.4% for delta-BHC on the secondary column in the standards run on 6/25/09 
at 21:49 on instrument GC01, which exceeded the 20% QC limit.  All positive and non-detect 
results for these compounds in the associated samples were flagged as estimated (J) and (UJ).  The 
associated samples were VWAR-SS78-OH-0609, VWAR-SS79-OH-0609, VWAR-SS99-OH-0609 
and VWAR-SS100P-OH-0609. 
 
The Percent Difference (%D) was 22.2% for 4,4’-DDD on the primary column in the standards run 
on 6/26/09 at 19:21 on instrument GC01, which exceeded the 20% QC limit.  Since this compound 
was not a target of the dilution analysis and the result was later rejected based on data redundancy, 
no action was taken. 
 
IV.) Blanks: 
 
Method Blanks: 
 
There were no detections in the method blanks associated with this fraction of the SDG.  No 
action was required. 
 
Equipment Blanks: 
 
There were no detections in the equipment blanks associated with this fraction of the SDG.  No 
action was required. 
 
V.) Surrogate Recoveries: 
 
In accordance with the Region II guidelines, the validator reviewed the laboratory’s soil 
surrogate QC limits of 70-125% for TCMX and 55-135% for DCB and determined that the 30-
150% QC limits listed in the guidelines were more suitable for this data set.  All soil Surrogate 
Recoveries were within the 30-150% QC limits, so no action was required.    
 
VI.) Laboratory Control Samples (LCS): 
 
One LCS sample and two LCS/ LCSD sets were analyzed by the laboratory for this SDG.  All LCS 
criteria were met.  No action was required. 
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VII.) Matrix Spike / Matrix Spike Duplicate (MS / MSD): 
 
MS / MSD analyses were performed on SDG samples VWAR-SS74-OH-0609 and  
VWAR-SS79-OH-0609.  A total of four Percent Recoveries (%Rs) in the first set and three %Rs 
in the second set exceeded their respective QC limits.  Data qualification based on MS / MSD 
criteria alone was not required, so no action was taken. 
 
VIII.) Field Duplicates: 
 
Three sets of field duplicate samples (VWAR-SS75-OH-0609 / VWAR-SS75P-OH-0609, 
VWAR-SS100-OH-0609 / VWAR-SS100P-OH-0609 and VWAR-SS80-OH-0609 /  
VWAR-SS80P-OH-0609) were identified for this fraction of the SDG.  The calculable Relative 
Percent Differences (RPDs) for the first set were 0% for 4,4’-DDE and 15% for 4,4’-DDT, while 
the RPDs for the second set were 15% for 4,4’-DDE, 128% for 4,4’-DDD and 70% for  
4,4’-DDT.  There were no calculable RPDs for the third set. 
 
IX.) Florisil Cleanup: 
 
Florisil Cleanup data were not submitted for this fraction of the SDG.  No action was taken. 
 
X.) GPC Cleanup: 
 
GPC Cleanup data were not submitted for this fraction of the SDG.  No action was taken.   
 
XI.) Pesticide / PCB Identification Summary (PIS): 
 
The Column Percent Differences (%Ds) exceeded the 25% QC limit for the following samples: 
 
 Sample  Compound  %D 
 VWAR-SS97-01-0609 4,4’-DDD 27.8% 
 VWAR-SS90-01-0609 4,4’-DDD 48.6% 
 VWAR-SS74-OH-0609 4,4’-DDD 50.5% 
 VWAR-SS75-OH-0609 4,4’-DDD 28.9% 
 VWAR-SS78-OH-0609 endosulfan I 39.7% 
 VWAR-SS79-OH-0609 4,4’-DDT 37.6% 
 
The results for the compounds listed were flagged as estimated (J). 
 
XII.) Compound Quantitation and Reported Contract Required Quantitation Limits (CRQL): 
 
The result for 4,4’-DDE in the initial analysis of SDG sample VWAR-SS76-OH-0609 exceeded 
the linear calibration range.  A 10X dilution analysis was performed for this sample with all 
calibration criteria met.  The result for 4,4’-DDE in the initial analysis of the sample and the 
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results for all compounds except 4,4’-DDE in the dilution analysis of the sample were rejected 
(R) based on data redundancy. 
 
The results for 4,4’-DDE and 4,4’-DDT in the initial analysis of SDG sample  
VWAR-SS78-OH-0609 exceeded the linear calibration range.  A 10X dilution analysis was 
performed for this sample with all calibration criteria met.  The result for 4,4’-DDE and  
4,4’-DDT in the initial analysis of the sample and the results for all compounds except 4,4’-DDE 
and 4,4’-DDT in the reanalysis of the sample were rejected (R) based on data redundancy.   
 
XIII.) System Performance: 
 
All System Performance criteria were met.  No action was required.   
 
 
POLYCHLORINATED BIPHENYLS (PCBs) 
 
SUMMARY 
 
I.) General: 
 
The analyses for PCBs were performed by GC according to SW-846 Method 8082. 
 
II.) Overall Assessment of Data: 
 
All laboratory data were acceptable with qualifications. 
 
MAJOR ISSUES 
 
There were no major problems for this fraction of the SDG. 
 
MINOR ISSUES 
 
I.)  Holding Times: 
 
All Holding Time criteria were met.  No action was required. 
 
II.) Instrument Performance: 
 
All Instrument Performance criteria were met.  No action was required. 
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III.)  Calibration: 
 
Initial Calibration: 
 
All Initial Calibration criteria were met.  No action was required. 
 
Continuing Calibration: 
 
The Percent Differences (%Ds) were 15.6% for aroclor 1016 and 20.6% for aroclor 1260 in the 
standards run on 6/18/09 at 19:28 on the primary column of instrument GC07, which exceeded the 
15% QC limit.  Since the associated samples were field QC samples, no action was required. 
 
The Percent Differences (%Ds) were 18.0% for aroclor 1016 and 16.9% for aroclor 1260 on the 
primary column and 16.3% and 18.5%, respectively, on the secondary column in the standards run 
on 6/19/09 at 02:15 of instrument GC07, which exceeded the 15% QC limit.  Since the associated 
samples were QC samples, no action was required. 
 
The Percent Differences (%Ds) were 26.1% for aroclor 1016 and 30.8% for aroclor 1260 in the 
standards run on 6/24/09 at 15:10 on the primary column of instrument GC07, which exceeded the 
15% QC limit.  Since the associated samples were field QC samples, no action was required.   
 
The Percent Differences (%Ds) were 24.6% for aroclor 1016 and 23.4% for aroclor 1260 in the 
standards run on 6/26/09 at 18:06 on the primary column of instrument GC07, which exceeded the 
15% QC limit.  All positive and non-detect results for these compounds were flagged as estimated 
(J) and (UJ).  The associated samples were VWAR-SS97-01-0609, VWAR-SB97-46-0609, 
VWAR-SS90-01-0609, VWAR-SB91-23-0609, VWAR-SB91-46-0609, VWAR-SB91-1314-0609, 
VWAR-SS73-OH-0609, VWAR-SS75-OH-0609, VWAR-SS75P-OH-0609,   
VWAR-SS76-OH-0609, VWAR-SS77-OH-0609, VWAR-SS78-OH-0609,  
VWAR-SS79-OH-0609, VWAR-SS99-OH-0609 and VWAR-SS100-OH-0609. 
  
The Percent Differences (%Ds) were 24.1% for aroclor 1016 and 21.7% for aroclor 1260 in the 
standards run on 6/27/09 at 00:54 on the primary column of instrument GC07, which exceeded the 
15% QC limit.  All positive and non-detect results for these compounds in the associated samples 
were flagged as estimated (J) and (UJ).  The associated samples were VWAR-SS73-OH-0609, 
VWAR-SS75-OH-0609, VWAR-SS75P-OH-0609, VWAR-SS76-OH-0609, VWAR-SS77-OH-
0609,  VWAR-SS78-OH-0609, VWAR-SS79-OH-0609, VWAR-SS99-OH-0609 and VWAR-
SS100-OH-0609. 
 
The Percent Differences (%Ds) were 34.0% for aroclor 1016 and 27.1% for aroclor 1260 on the 
primary column and 15.9% and 16.0%, respectively, on the secondary column in the standards run 
on 6/29/09 at 17:51 of instrument GC07, which exceeded the 15% QC limit.  All positive and non-
detect results for these compounds were flagged as estimated (J) and (UJ).  The associated samples  
were VWAR-SS74-OH-0609, VWAR-SS100P-OH-0609, VWAR-SS80-OH-0609 and  
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VWAR-SS80P-OH-0609. 
 
The Percent Difference (%D) was 24.8% for aroclor 1242 on the primary column in the standards 
run on 6/29/09 at 18:18 of instrument GC07, which exceeded the 15% QC limit.  All positive and 
non-detect results for this compound in the associated samples were flagged as estimated (J) and 
(UJ).  The associated samples were VWAR-SS74-OH-0609, VWAR-SS100P-OH-0609,  
VWAR-SS80-OH-0609 and VWAR-SS80P-OH-0609. 
 
The Percent Differences (%Ds) were 34.6% for aroclor 1016 and 30.2% for aroclor 1260 on the 
primary column and 15.1% for aroclor 1260 on the secondary column in the standards run on 
6/29/09 at 21:56 of instrument GC07, which exceeded the 15% QC limit.  Since the associated 
samples were QC samples, no action was required.   
 
IV.) Blanks: 
 
Method Blanks: 
 
There were no detections in the method blanks associated with this fraction of the SDG.  No 
action was required. 
 
Equipment Blanks: 
 
There were no detections in the equipment blank associated with this fraction of the SDG.  No 
action was required.   
 
V.) Surrogate Recoveries:   
 
All Surrogate Recovery criteria were met.  No action was required.  
 
VI.) Laboratory Control Samples (LCS): 
 
Three LCS / LCSD sets were analyzed by the laboratory for this SDG.  All LCS criteria were 
met. No action was required. 
 
VII.) Matrix Spike / Matrix Spike Duplicate (MS / MSD): 
 
MS / MSD analyses were performed on SDG sample VWAR-SS74-OH-0609 and  
VWAR-SS79-OH-0609.  All MS / MSD criteria were met.  No action was required.    
 
VIII.) Field Duplicates: 
 
Three sets of field duplicate samples (VWAR-SS75-OH-0609 / VWAR-SS75-OHP-0609. 
VWAR-SS100-OH-0609, VWAR-SS100P-OH-0609 and VWAR-SS80-OH-0609 /  



 

 
 
 23

VWAR-SS80P-OH-0609) were identified for this fraction of the SDG.  There were no calculable 
Relative Percent Differences, so no action was required. 
 
IX.) Florisil Cleanup: 
 
Florisil Cleanup data were not submitted for this fraction of the SDG.  No action was taken. 
 
X.) GPC Cleanup: 
 
GPC Cleanup data were not submitted for this fraction of the SDG.  No action was taken.   
 
XI.) Pesticide / PCB Identification Summary (PIS): 
 
All PIS criteria were met.  No action was required. 
 
XII.) Compound Quantitation and Reported Contract Required Quantitation Limits (CRQL): 
 
All CRQL criteria were met.  No action was required. 
 
XIII.) System Performance: 
 
All System Performance criteria were met.  No action was required. 
 
 
EXPLOSIVES    
 
SUMMARY 
 
I.) General: 
 
The analyses for Explosives were performed by HPLC according to SW-846 Method 8330. 
 
II.) Overall Assessment of Data: 
 
All laboratory data were acceptable with qualifications. 
 
MAJOR ISSUES 
 
There were no major problems observed for this fraction of the SDG. 
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MINOR ISSUES 
 
I.)  Holding Times: 
 
All Holding Time criteria were met.  No action was required. 
 
II.) Instrument Performance: 
 
All Instrument Performance criteria were met.  No action was required.     
 
III.)  Calibration: 
 
Initial Calibration: 
 
All Initial Calibration criteria were met.  No action was required. 
 
Continuing Calibration: 
 
The Percent Difference (%D) was 19.4% for Tetryl in the standards run on 6/11/09 at 23:21 on 
instrument HPLC02, which exceeded the 15% QC limit.  Since the associated samples were field 
and laboratory QC samples, no action was required. 
 
The Percent Differences (%Ds) were 24.2% for Tetryl, 17.2% for 2-nitrotoluene, 18.8% for  
4-nitrotoluene and 16.7% for 3-nitrotoluene in the standards run on 6/17/09 at 09:53 on 
instrument HPLC02, which exceeded the 15% QC limit.  Since the associated samples were field 
and laboratory QC samples, no action was required. 
 
The Percent Difference (%D) was 30.4% for Tetryl in the standards run on 6/17/09 at 18:46 on 
instrument HPLC02, which exceeded the 15% QC limit.  Since the associated samples were field 
and laboratory QC samples, no action was required. 
 
The Percent Differences (%Ds) in the standards run on 6/25/09 at 21:40 on instrument HPLC02 
exceeded the 15% QC limit for the following compounds: 
    
   HMX 28.4% 
   RDX 33.9% 
   1,3-dinitrobenzene 26.8% 
   nitrobenzene 26.7% 
   Tetryl 25.2% 
   2,4,6-trinitrotoluene 26.8% 
   4-AM-DNT 26.7% 
   2-AM-DNT 27.0% 
   2,6-dinitrotoluene 26.9% 
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   2,4-dinitrotoluene 27.2% 
   2-nitrotoluene 27.1% 
   4-nitrotoluene 23.2% 
   3-nitrotoluene 23.6% 
 
All positive and non-detect results for these compounds in associated samples  
VWAR-SS97-01-0609, VWAR-SB97-46-0609 and VWAR-SS90-01-0609 were flagged as 
estimated (J) and (UJ).   
 
IV.) Blanks: 
 
Method Blanks: 
 
There were no detections in the method blanks associated with this fraction of the SDG.  No 
action was required.   
 
Equipment Blank: 
 
There were no detections in the equipment blank associated with this fraction of the SDG.  No 
action was required. 
 
V.) Surrogate Recoveries: 
 
The Percent Recovery (%R) was 1885 for 1,2-dinitrobenzene in sample VWAR-SS90-01-0609, 
which exceeded the 30-150% QC limits.  Since there were no positive results for this sample, no 
action was required. 
 
VI.) Laboratory Control Samples (LCS): 
 
Two LCS / LCSD sets were analyzed by the laboratory for this SDG.  The Percent Recovery 
(%R) was 116% for HMX in LCS sample WG64960, which exceeded the 80-115% QC limits.  
Since the associated samples were field QC samples, no action was required. 
 
VII.) Matrix Spike / Matrix Spike Duplicate (MS / MSD): 
 
MS / MSD analyses were performed on SDG samples VWAR-SS74-OH-0609 and  
VWAR-SS79-OH-0609.  All MS / MSD criteria were met.  No action was required.   
 
VIII.) Field Duplicates: 
 
Three sets of field duplicate samples (VWAR-SS75-OH-0609 / VWAR-SS75-OHP-0609, 
VWAR-SS100-OH-0609 / VWAR-SS100P-OH-0609 and VWAR-SS80-OH-0609 /  
VWAR-SS80P-OH-0609) were identified for this fraction of the SDG.  There were no calculable 
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Relative Percent Differences, so no action was required.   
 
IX.) TCL Compound Identification: 
 
All TCL Compound Identification criteria were met.  No action was required.   
 
X.) Compound Quantitation and Reported Contract Required Quantitation Limits (CRQL): 
 
All CRQL criteria were met.  No action was required. 
 
XII.) System Performance: 
 
All System Performance criteria were met.  No action was required.   
 
 
TOTAL METALS  
 
SUMMARY 
 
I.) Overall Assessment of Data: 
 
The analyses for Total Metals were performed using SW-846 Methods 6010, 6020 and 7470A.  
 
All laboratory data were acceptable with qualification. 
 
MAJOR ISSUES 
 
There were no major problems observed for this fraction of the SDG. 
 
MINOR ISSUES 
 
I.) Holding Times: 
 
All Holding Time criteria were met.  No action was required.   
 
II.) Calibration: 
 
All Tuning, Initial and Continuing Calibration criteria were met.  No action was required.   
 
III.) CRDL Standards: 
 
The Percent Recovery (%R) was 133% for arsenic in the standard analyzed on 7/1/09 at 03:28, 
which exceeded the 70-130% QC limits.  Since the results for arsenic in the associated SDG 
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samples were flagged as undetected based on calibration blank criteria, no further action was 
necessary.   
 
IV.) Blanks: 
 
Preparation Blank Results: 
 
The following analytes were detected in preparation blank PBSZF26ICS0:  
 
  Analyte  Concentration 
  aluminum  3.17 mg/kg 
  barium  0.249 mg/kg 
  calcium  4.26 mg/kg 
  copper  0.174 mg/kg 
  iron  5.498 mg/kg 
  lead  0.142 mg/kg 
  magnesium   2.63 mg/kg 
  manganese  0.094 mg/kg 
  nickel   0.048 mg/kg 
  sodium  -5.09 mg/kg 
  thallium  0.019 mg/kg 
  zinc  0.162 mg/kg 
   
All positive results for these analytes, except for sodium, in the soil SDG samples less than the 
CRDL were flagged as undetected (U), with the results being raised to the CRDL.  Since the 
absolute value for sodium was less than the CRDL, no action was required.   
 
The following analytes were detected in preparation blank PBWZF161CW0:  
 
  Analyte  Concentration 
  aluminum  22 ug/L 
  antimony  0.149 ug/L 
  chromium  1.319 ug/L 
  iron  11.5 ug/L   
  magnesium  22.8 ug/L 
  nickel  -0.281 ug/L 
  potassium  265 ug/L 
  sodium  60.7 ug/L 
  vanadium  1.049 ug/L 
   
Since the associated samples were field QC samples, no action was taken.   
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Equipment Blanks: 
 
All detections in the equipment blanks for this SDG were either less than the CRDL or the water 
preparation blank results, so no action was required.   
 
Calibration Blanks: 
 
The following calibration blank results were associated with the SDG samples: 
      
  Blank ID Analyte Conc.   
  ICB 6/29/09 mercury -0.04 ug/L 
  ICB 6/26/06 beryllium 0.02 ug/L 
   cadmium 0.02 ug/L 
   potassium 16.5 ug/L 
  CCB2 6/26/09 antimony 0.04 ug/L 
   arsenic 0.14 ug/L 
   vanadium 0.09 ug/L 
  ICB 6/30/09 beryllium 0.02 ug/L 
   cadmium 0.02 ug/L 
   potassium 13 ug/L 
   thallium 0.27 ug/L 
  CCB6 7/1/09 arsenic 0.20 ug/L 
  CCB7 7/109 arsenic 0.17 ug/L 
  CCB8 7/1/09 arsenic 0.11 ug/L 
   thallium 0.20 ug/L 
  CCB9 7/1/09 arsenic 0.12 ug/L 
   selenium 0.16 ug/L 
   thallium 0.22 ug/L 
   vanadium 0.11 ug/L 
  ICB 7/1/09 arsenic 0.09 ug/L 
    
 
The positive results for beryllium, cadmium, potassium and thallium in all SDG samples, which 
were associated with ICB 6/30/09, less than the CRDL were flagged as undetected (U) with the 
results being raised to the CRDL.  All positive results for arsenic in the SDG samples, which were 
associated with CCB6 (7/1/09), CCB7 (7/1/09), CCB8 (7/1/09) and CCB9 (7/1/09), less than the 
CRDL were flagged as undetected (U) with the results being raised to the CRDL.  The associated 
samples were VWAR-SS97-01-0609, VWAR-SB97-46-0609, VWAR-SS90-01-0609,  
VWAR-SB91-23-0609, VWAR-SB91-46-0609, VWAR-SB91-1314-0609,  
VWAR-SS73-OH-0609, VWAR-SS74-OH-0609, VWAR-SS99-OH-0609,   
VWAR-SS100-OH-0609, VWAR-SS100P-OH-0609, VWAR-SS80-OH-0609 and  
VWAR-SS80P-OH-0609.  The positive results for selenium, thallium and vanadium in SDG 
samples VWAR-SS99-OH-0609, VWAR-SS100-OH-0609, VWAR-SS100P-OH-0609,  
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VWAR-SS80-OH-0609 and VWAR-SS80P-OH-0609, which were associated with CCB9 (7/1/09), 
less than the CRDL were flagged as undetected (U) with the results being raised to the CRDL.  The 
positive results for arsenic in SDG samples VWAR-SS75P-OH-0609, VWAR-SS76-OH-0609, 
VWAR-SS77-OH-0609, VWAR-SS78-OH-0609 and VWAR-SS79-OH-0609, which were 
associated with ICB (7/1/09), less than the CRDL were flagged as undetected (U) with the results 
being raised to the CRDL.  There were several listed Calibration Blanks where the only associated 
SDG samples were QC samples, so no action was necessary.  Also, the absolute values for the 
negative result for mercury listed above was less than the CRDL, so no further action was required. 
 
There were numerous other detections for the compounds listed in the preparation blank section 
found in the calibration blanks.  Since the results for these analytes in the SDG samples were 
previously qualified based on the preparation blank contamination, no further action was necessary.  
  
 
IV.) ICP Interference Check Sample Results: 
 
All Interference Percent Recovery criteria were met.  No action was required. 
 
V.) ICP Serial Dilution Analysis: 
 
Serial Dilution Analysis was performed on SDG samples VWAR-SS74-OH-0609 and  
VWAR-SS79-OH-0609.  The Percent Difference (%D) was 29.2% for potassium in the first sample, 
which exceeded the 10% QC limit.  All positive results for potassium in the soil SDG samples were 
flagged as estimated (J).   
 
VI.) Laboratory Control Samples (LCS): 
 
All LCS criteria were met.  No action was required. 
 
VII.) Duplicate Sample Analysis (MD): 
 
Duplicate Sample Analysis was performed on SDG samples VWAR-SS74-OH-0609 and  
VWAR-SS79-OH-0609.  The Relative Percent Differences (RPDs) were 53.1% for magnesium and 
67.8% for manganese in the second set, which exceeded the 35% QC limit.  All positive results for 
these analytes in the soil SDG samples, which were greater than the CRQL, were flagged as 
estimated (J). 
 
VIII.) Matrix Spike (MS): 
 
Matrix Spike / Matrix Spike Duplicate analyses (MS / MSD) were performed on SDG samples 
VWAR-SS74-OH-0609 and VWAR-SS79-OH-0609.  The Percent Recoveries (%Rs) were outside 
the QC limits in the spiked VWAR-SS74-OH-0609 samples for the following analytes: 
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 Compound MS, %R MSD,%R QC Limits 
 antimony 29.6% 30.8% 75-125% 
 chromium 169.5% 70.5% 75-125% 
 vanadium 150% 127% 75-125% 
 
The Percent Recoveries (%Rs) were outside the QC limits in the spiked VWAR-SS79-OH-0609 
samples for the following analytes: 
 
 Compound MS, %R MSD,%R QC Limits 
 antimony 35.5% 37.6% 75-125% 
 barium 139.3%  75-125% 
 chromium  135% 75-125% 
 
All positive and non-detect results for antimony and chromium in the soil SDG samples were 
flagged as estimated (J) and (UJ), and all positive results for barium and vanadium in the soil SDG 
samples were flagged as estimated (J). 
 
IX.) Field Duplicates: 
 
Three sets of field duplicate samples (VWAR-SS75-OH-0609 / VWAR-SS75P-OH-0609, 
VWAR-SS100-OH-0609 / VWAR-SS100P-OH-0609 and VWAR-SS80-OH-0609 /  
VWAR-SB80P-OH-0609) were identified for this SDG.  The calculable Relative Percent 
Differences (RPDs) for the first set were: 
 
  aluminum 32% 
  arsenic 20% 
  barium 6.2% 
  beryllium 25% 
  cadmium 19% 
  calcium 49% 
  chromium 6.9% 
  copper 31% 
  cobalt 3.3% 
  iron 22% 
  lead 0.8% 
  magnesium 2.7% 
  manganese 5.1% 
  potassium 26% 
  sodium 43% 
  vanadium 15% 
  zinc 18% 
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The calculable Relative Percent Differences (RPDs) for the second set were: 
 
  aluminum 0.6% 
  arsenic 12% 
  barium 8.7% 
  beryllium 19% 
  cadmium 22% 
  calcium 33% 
  chromium 14% 
  copper 1.9% 
  cobalt 8.9% 
  iron 5.2% 
  lead 23% 
  magnesium 11% 
  manganese 4.0% 
  nickel 9.5% 
  potassium 19% 
  sodium 12% 
  vanadium 23% 
  zinc 1.9% 
 
The calculable Relative Percent Differences (RPDs) for the third set were: 
 
  aluminum 13% 
  barium 94% 
  beryllium 15% 
  calcium 161% 
  chromium 6.3% 
  copper 8.0% 
  cobalt 1.4% 
  iron 4.3% 
  lead 4.1% 
  magnesium 24% 
  manganese 4.6% 
  potassium 13% 
  sodium 15% 
  vanadium 0.9% 
  zinc 3.9% 
 
The RPDs for calcium and sodium in the first set and barium and calcium in the third set 
exceeded the 35% QC limit.  The results for these compounds in the field duplicate samples were 
flagged as estimated (J). 
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X.) Internal Standards Recovery (ISTD): 
 
All ISTD criteria were met.  No action was required. 
 
XI.) Sample Result, Calculation/Transcription Verification: 
 
All criteria were met.  No action was necessary 
 
XII.) Quarterly Verification of Instrumental Parameters: 
 
All criteria were met.  No action was taken. 
 
 
TOTAL CYANIDE  
 
SUMMARY 
 
I.) Overall Assessment of Data: 
 
The analyses for Total Cyanide were performed using SW-846 Method 9012A Mod.  
 
All laboratory data were acceptable without qualification. 
 
MAJOR ISSUES 
 
There were no major problems observed for this fraction of the SDG. 
 
MINOR ISSUES 
 
I.) Holding Times: 
 
All Holding Time criteria were met.  No action was required.   
 
II.) Calibration: 
 
All Initial and Continuing Calibration criteria were met.  No action was required.   
 
III.) Blanks: 
 
There were no results in the blanks associated with this fraction of the SDG.  No action was 
required. 
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IV.) Laboratory Control Samples (LCS): 
 
Two LCS / LCSD sets were analyzed for this fraction of the SDG.  The Relative Percent 
Difference (RPD) was 60% for WG65213LCS / LCSD.  Data qualification based on LCS RPD 
criteria was not required, so no action was taken. 
 
V.) Matrix Spike / Matrix Spike Duplicate (MS / MSD): 
 
MS / MSD analyses were performed on SDG sample VWAR-SS74-OH-0609 and  
VWAR-SS79-OH-0609.  All MS / MSD criteria were met.  No action was required.   
 
VI.) Field Duplicates: 
 
Three sets of field duplicate samples (VWAR-SS75-OH-0609 / VWAR-SS75-OHP-0609. 
VWAR-SS100-OH-0609 / VWAR-SS100P-OH-0609 and VWAR-SS80-OH-0609 /  
VWAR-SS80P-OH-0609) were identified for this fraction of the SDG.  There were no calculable 
Relative Percent Differences, so no action was required. 
 
VII.) Sample Result, Calculation/Transcription Verification: 
 
All criteria were met.  No action was necessary. 
 
 
PERCHLORATE    
 
SUMMARY 
 
I.) General: 
 
The analyses for Perchlorate were performed by HPLC according to SW-846 Method 6850. 
 
II.) Overall Assessment of Data: 
 
All laboratory data were acceptable without qualifications. 
 
MAJOR ISSUES 
 
There were no major problems observed for this fraction of the SDG. 
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MINOR ISSUES 
 
I.)  Holding Times: 
 
All Holding Time criteria were met.  No action was required. 
 
II.) Instrument Performance: 
 
All Instrument Performance criteria were met.  No action was required.     
 
III.)  Calibration: 
 
All Initial and Continuing Calibration criteria were met.  No action was required. 
 
IV.) Blanks: 
 
Method Blanks: 
 
There were no detections in the method blanks associated with this fraction of the SDG.  No 
action was required.   
 
Equipment Blank: 
 
There were no detections in the equipment blank associated with this fraction of the SDG.  No 
action was required.   
 
V.) Laboratory Control Samples (LCS): 
 
Two LCS samples were analyzed by the laboratory for this SDG.  All LCS criteria were met.  No 
action was required.   
 
VI.) Method Spikes: 
 
Eight Method Spikes were analyzed by the laboratory for this SDG.  All criteria were met.  No 
action was required. 
 
VII.) Matrix Spike / Matrix Spike Duplicate (MS / MSD): 
 
MS / MSD analyses were performed on SDG samples VWAR-SS74-OH-0609 and  
VWAR-SS79-OH-0609.  All MS / MSD criteria were met.  No action was required.   
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VIII.) Field Duplicates: 
 
Three sets of field duplicate samples (VWAR-SS75-OH-0609 / VWAR-SS75-OHP-0609. 
VWAR-SS100-OH-0609 / VWAR-SS100P-OH-0609 and VWAR-SS80-OH-0609 /  
VWAR-SS80P-OH-0609) were identified for this fraction of the SDG.  The only calculable 
Relative Percent Difference (RPD) was 47% for the first set. 
 
IX.) Internal Standards Performance (ISTD): 
 
All ISTD criteria were met.  No action was required. 
 
IX.) TCL Compound Identification: 
 
All TCL Compound Identification criteria were met.  No action was required. 
 
X.) Compound Quantitation and Reported Contract Required Quantitation Limits (CRQL): 
 
All CRQL criteria were met.  No action was required. 
 
XII.) System Performance: 
 
All System Performance criteria were met.  No action was required. 
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