
 
 

  
 

 
 

  

  
 

 

 
 

 

 

 

 

 

                                                           
 

 
   

  
 

Technical Memorandum 
Completion Report for the Destruction of Soil Vapor Monitoring Wells and 
Soil Vapor Extraction Wells Located in Operable Unit 2 
National Aeronautics and Space Administration, Jet Propulsion Laboratory, Pasadena, California 

Final  February 2009 

INTRODUCTION 

This technical memorandum provides a summary of the destruction activities for the 40 soil vapor 
monitoring wells (SVMWs) and four soil vapor extraction wells that were used as part of the final remedial 
action for Operable Unit 2 (OU-2).1 OU-2 includes on-facility, vadose zone soils associated with the 
Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA) program at the 
National Aeronautics and Space Administration’s (NASA’s) Jet Propulsion Laboratory (JPL).  Soil cleanup 
efforts at JPL are now complete and these monitoring wells and extraction wells have been destroyed in 
accordance with California Department of Water Resources (CDWR) requirements.2 

This technical memorandum includes background information on the JPL site and the well destruction3 

procedures that were completed.   

BACKGROUND 

NASA is the lead federal agency for selecting, implementing, and funding remedial activities at JPL, while 
the United States Environmental Protection Agency (EPA), California Department of Toxic Substances 
Control (DTSC), and the California Regional Water Quality Control Board (RWQCB) provide oversight and 
technical assistance. 

The JPL is a Federally-funded Research and Development Center in Pasadena, California, currently 
operated under contract by the California Institute of Technology (Caltech) for NASA.  JPL’s primary 
activities include the robotic exploration of the solar system and the design and operation of the Global 
Deep Space Tracking Network. 

Located in Los Angeles County, JPL adjoins the incorporated cities of La Cañada Flintridge and Pasadena, 
and is bordered on the east by the unincorporated community of Altadena.  A NASA-owned facility, JPL 
encompasses approximately 176 acres of land and more than 150 buildings and other structures.  Of the JPL 
facility’s 176 acres, approximately 156 acres are federally-owned.  The remaining land is leased for parking 
from the City of Pasadena and the Flintridge Riding Club.  Development at JPL is primarily located on the 
southern half, in two regions — an early-developed northeastern area and a later-developed southwestern 
area. Figure 1 is a map showing the JPL facility and surrounding areas. 

1 NASA.  2002.  Final Record of Decision and Remedial Action Plan for Operable Unit 2. National Aeronautics and Space 

Administration, Jet Propulsion Laboratory, Pasadena, CA.  September. 

2 California Department of Water Resources.  2002. California Well Standards.  Southern District.  Web site address:
 
http://wwwdpla.water.ca.gov/sd/groundwater/california_well_standards/well_standards_content.html. 

3 NASA. 2007. Technical Memorandum Destruction Plan for Soil Vapor Monitoring Well and Soil Vapor Extraction Wells 

Located in Operable Unit 2. National Aeronautics and Space Administration Jet Propulsion Laboratory, Pasadena, CA. July. 
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Figure 1. Map of JPL and the Surrounding Area 

During the 1940s and 1950s, various chemicals, including volatile organic compounds (VOCs), were used at 
the JPL facility and disposed of in subsurface seepage pits.  This disposal practice led to VOCs in soil and 
soil vapor at levels requiring cleanup.  Remedial Investigation (RI)4 activities between 1994 and 1998 
revealed four VOCs that were frequently detected in soil vapor samples at elevated concentrations: carbon 

4 Foster Wheeler Environmental Corporation.  1999.  Final Remedial Investigation Report for Operable Unit 2:  Potential On-Site 
Contaminant Source Areas. National Aeronautics and Space Administration, Jet Propulsion Laboratory, Pasadena, CA. 
November. 



 

 

 

 

 

 

 
 

 
  

 
 

  
 

  

 

                                                           
   

 
  

 
      

 
 

tetrachloride (CCl4), 1,1,2-trichloro-1,2,2-trifluoroethane (Freon™113), trichloroethene (TCE), and 1,1­
dichloroethene (1,1-DCE).  The VOCs were detected in soils within the JPL fence line at depths extending to 
the groundwater table (referred to as the vadose zone).   

Based on these findings and a review of potential remediation technologies, pilot testing of soil vapor 
extraction (SVE) was initiated in 1998 to remove VOCs from the vadose zone.  The pilot test was successful 
and NASA proposed to proceed with this alternative to address the removal of VOCs in soils.  Following 
public comment, a Record of Decision (ROD) was finalized for OU-2 in September 2002, identifying SVE as 
the selected remedial alternative.  The selected remedy for OU-2 provided cleanup of the vadose zone soil 
to prevent the migration of VOCs from soil to groundwater and to be protective of the beneficial uses of 
groundwater. JPL is located within the Raymond Basin Watershed, which is a current source of drinking 
water. 

The SVE system consisted of four vapor extraction wells located within the JPL fence line and a mobile 
treatment unit.  A trailer-mounted SVE unit was operated at each well location on a rotating basis, and the 
extracted vapor was treated using granular activated carbon (GAC) prior to being discharged to the 
atmosphere in accordance with state air quality requirements.  The soil cleanup remedy also included a soil 
vapor monitoring program for the 40 soil vapor monitoring wells, which was used to evaluate SVE system 
effectiveness and remedial progress.  Construction details for the four SVE wells can be found in Table 1. 

The SVE system was operated from April 1998 (beginning as a pilot test) through September 2005.  VOC 
mass removal rates by the SVE system and VOC concentrations in soil vapor decreased dramatically over 
that time period, removing approximately 260 lb of VOCs from the vadose zone soil and achieving the 
performance objectives established in the ROD.  A Remedial Action Report5 was finalized in March 2007, 
documenting the achievement of the system cleanup objectives and completion of SVE system operation 
and soil vapor monitoring activities at JPL. 

WELL CONSTRUCTION AND MAINTENANCE 

SVE and monitoring wells were constructed and maintained in accordance with CDWR requirements.2 

Figure 2 is a map showing the locations of the soil vapor monitoring and extraction well locations.  Well 
construction and maintenance details are located in the well destruction plan.6 

SUMMARY OF DESTRUCTION PROCEDURES 

The soil vapor extraction wells and soil vapor monitoring wells were destroyed in accordance with 
Monitoring Well Standards established by the CDWR under Bulletin 74-90, and Los Angeles County 
Department of Health Services Environmental Health - Land Use Program.7   These activities are described 
in the following sections. 

All well destruction activities were performed under the supervision of a California-registered Professional 
Geologist. Well destruction was completed by Layne Christensen of Fontana, CA, a C-57 licensed Water 
Well Contractor. This technical memorandum will be submitted to the CDWR, 770 Fairmont Avenue, Suite 
102, Glendale, CA 91203-1035, to meet the reporting requirements for well destruction. 

5 NASA.  2007.  Final Remedial Action Report for Operable Unit 2. National Aeronautics and Space Administration, Jet 
Propulsion Laboratory, Pasadena, CA.  March. 
6 NASA.  2007.  Technical Memorandum.  Destruction Plan for Soil Vapor Monitoring Wells and Soil Vapor Extraction Wells 
Located in Operable Unit 2. National Aeronautics and Space Administration, Jet Propulsion Laboratory, Pasadena, CA. July.
7 County of Los Angeles Department of Health Services Environmental Health – Land Use Program. Website address: 
http://lapublichealth.org/eh/docs/ehmtruralwellreq.pdf 



 

 

 

 
 

 

 
 

 

 
 
   
 

 
 

 

 

 

Figure 2. Soil Vapor Monitoring and Extraction Well Locations 


Table 1. Construction Summary for the OU-2 Soil Vapor Extraction Wells 

Soil-Vapor 

Extraction Well 
Number 

Date Drilling/ 
Installation 
Completed 

Drilling 
Method 

Boring Depth 
(ft bgs)(a) 

Borehole 
Diameter 
(inches) 

Number of 
Screened 
Intervals 

Well Elevation 
(ft amsl) (d) 

1 1998 Unknown 185.0 9(b) 3 Unknown 
2 2002 Sonic 279.0 9 4(c) 1235.57 
3 2002 Sonic 163.0 9 2 1170.89 
4 2002 Sonic 197.0 9 3 1149.67 

(a) Below ground surface (bgs) 
(b) Boring diameter assumed. 
(c) The fourth screened interval in VE-02 collapsed following construction and is not usable. 
(d) Above mean sea level (amsl) 

Preliminary Work 

An investigation to locate the SVMWs was performed on July 8, 2008 using maps and aerial to confirm 
locations. During this investigation all of the wells were located visually except for five:  SVMW-21, -22, 
-23B, -24, and -29.  Coordinate data were uploaded on to a Trimble GeoXT submeter global positioning 
system (GPS) receiver and utilized to relocate the remaining five SVMWs.  The remaining five SVMWs 
were not located despite extensive investigation; the details of the investigation are located in 
Attachment 1. 



 

 

 

 

 

 
 

 

 
 
 

On August 11, 2008, each of the four SVE wells were investigated before being destroyed to determine 
their current condition. 

All SVE well screened intervals were video logged before pressure grouting to ensure that no 
obstructions existed in the well that would interfere with filling and sealing (see Figure 3).  All intervals 
were free of obstruction. The summary sheets are located in Attachment 2, and copies of the DVDs can 
be made available upon request. Video logging was not performed for the soil vapor monitoring wells, 
as their construction made video logging impractical. 

Figure 3. Video Logging Truck at VE-02 

Soil Vapor Extraction Wells 

Because the wells were constructed and maintained in accordance with CDWR requirements,2 

decommissioning of the SVE wells was accomplished by first pressure grouting the intervals where the 
depth exceeded 150 ft bgs (e.g., VE-01-C; VE-02-C and VE-02-D; VE-03-C; and VE-04-C).  Next, each soil 
vapor extraction well was overdrilled to 150 feet below grade (see Figure 4) and filled with a 
Bentonite/Portland cement mixture pumped through a tremie pipe.  After the seal had set and cured, 
concrete was poured into the borehole to complete the seal from 5 ft bgs to surface grade.  To meet the 
CDWR requirements for wells located in urban areas, such as JPL, the cement seal was finished to 
match surrounding conditions (see Figure 5).  Well abandonment diagrams of the soil vapor extraction 
well destructions can be found in Attachment 3. 



 

 

 
 

 

  
 

 
 

 
 
 

Figure 4. Drill Rig Set up at VE-02 

Soil Vapor Monitoring Wells 

The decommissioning of the soil vapor monitoring wells was performed by excavating a small area to a 
depth of 5 feet below the ground surface.  The 0.25-inch diameter nylon tubes of the soil gas monitoring 
wells were cut off at the bottom of the excavation, and a cement seal was poured at the bottom of the 
excavation to the ground surface.  To meet the CDWR requirements for wells located in urban areas, 
such as JPL, the cement seal was finished to match surrounding conditions (see Figure 5).  A summary 
of the soil vapor monitoring well destructions can be found in Attachment 3. 

Figure 5. Concrete Surface Seal after Soil Vapor Monitoring Well Abandonment 



 

 

 

 
 

 

 

 

 

 
 
 

 

 

 

 
 
 
 
 
 

                                                           
     

 

The type and amount of the sealing and fill materials used for each well abandonment were recorded by 
the field geologist. In addition, the field geologist verified that the volume of sealing and fill material 
placed during destruction operations equaled and/or exceeded the volume to be filled and sealed.  This 
procedure was followed in order to confirm that the well had been properly destroyed and that no 
jamming or bridging of the fill or sealing material had occurred.   

Waste 

Battelle prepared all required waste profiles and manifests for transportation and disposal of the soil 
cuttings that were generated during well destruction activities.  The waste was sampled for profiling 
and then transported on November 14, 2008, by EFR Environmental Services, Inc., a licensed 
transporter, to Siemens Water Technologies Corp. in Vernon, California for off-site disposal.  All waste 
transported off-site was accompanied by the nonhazardous waste manifest signed by the Caltech 
Environmental Affairs Officer. The disposal of the waste was in accordance with federal, state, and 
local laws, regulations, and instructions. Analytical reports for the waste samples are included as 
Attachment 4, and a copy of the nonhazardous waste manifest is included as Attachment 5. 

Permitting 

CERCLA Section 121(e)(1) provides that no Federal, State, or local permit shall be required for the portion 
of any response action conducted entirely on-site.  On-site is defined as the "areal extent (including surface 
area, air, soil, and groundwater) of contamination and all suitable areas in very close proximity to the 
contamination necessary for implementation of the response action."8  Because the well destruction 
activities were conducted on the JPL CERCLA Site, well permits were not required.  However, NASA 
complied with the substantive provisions of the CDWR requirements as described in the previous sections. 

Table 2 provides a summary of project activities.   

Table 2. Activities Summary 
Description Start Date Finish Date Total Working 

Days 
Submit Destruction Plan -- 7/13/2007 --

Regulator Review 7/13/2007 7/27/2007 14 
Site meeting with NASA and JPL -- 7/7/2008 1 
Coordination with NASA and JPL 6/18/2008 7/30/2008 42 

Mobilization -- 8/11/2008 1 
SVE Well and Soil Monitoring Vapor Well 

Abandonment Field Activities 
8/11/2008 8/31/2008 20 

Waste Removal 8/18/2008 11/14/2008 88 
Submit Destruction Completion Report -- 2/27/2009 1 

8 EPA. 1992. Permits and Permit “Equivalency” Processes for CERCLA On-site Response Actions.  OSWER Directive 9355.7-
03.  Office of Solid Waste and Emergency Response. http://www.epa.gov/superfund/whatissf/sfproces/rdrapdfs/permit.pdf. 
February. 



 
 

 
 

 
 
 
  
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

ATTACHMENTS 

Attachments to this technical memorandum include the following: 

• Attachment 1:  Attempt to Locate Missing Soil Vapor Monitoring Points 
• Attachment 2: Video log summary sheets 
• Attachment 3:  Well Abandonment Diagrams 
• Attachment 4:  Waste Analytical Reports  
• Attachment 5:  Waste Manifests 



  

 

 
 

 

 

 

 

 

 
 

 
 

 
 

 

 

 

 

  

ATTACHMENT 1: ATTEMPT TO LOCATE MISSING SOIL VAPOR WELLS 


All wells were located visually except for six:  SVMW-21, -22, -23B, -24, -29, and -30. SVMW-30 appeared to be in a 
construction laydown area and due to materials that covered the area, the SVMV was not visible, but has been located 
prior to the recent construction activity on the campus. 

Coordinate data were uploaded on to a Trimble GeoXT submeter global positioning system (GPS) receiver and utilized 
to relocate the remaining five SVMWs (SVMW-21, -22, -23B, -24, and -29) that have yet to be located by Battelle. 
GPS signals were decreased or lost when the receiver was within close proximity to satellite obstructions (i.e., trees or 
buildings). Although the GPS signal was not continuous, the receiver obtained readings no less than approximately 40 
feet away from the supposed locations. Once the general area/location was determined, a visual search was conducted 
for the SVMW. All five of the SVMW locations were within the general areas indicated on our map. Below is a brief 
description of each of the five possible SVMW locations according to the coordinate data. The corresponding photos 
are attached. 

SVMV-21 
The GPS receiver was not able to receive satellite readings closer than approximately 40 feet from SVMW-21’s 
supposed location. SVMW-21’s coordinates indicate the location is under Bldg. 302; approximately 10 feet 
southeast of the northwest side of the building. Landscaping is directly adjacent to this side of the building and the 
area was visually scanned. Due to the landscaping, the ground surface was difficult to observe. SVMW-21 was not 
located. (No photos were taken). 

SVMV-22 
Coordinate data for SVMW-22 indicated the well to be beneath the western portion of Bldg. 1722. The area near 
this side of the building was visually scanned, but SVMW-22 was not observed. See Photo 1. 

SVMV-23B 
SVMW-23B’s coordinates appear to be approximately 60 feet east of the eastern fence that divides JPL’s main 
campus from the adjacent spreading basin. The general area consists of uneven terrain and is covered with various 
kinds of vegetation. The general area was visually searched. Scanning the area was made difficult due to the 
surrounding environment. SVMW-23B was not located. See Photos 2 through 4. 

SVMW-24 
Coordinate data for SVMW-24 appears to be located in a low lying dirt area between Bldg. 300 and the adjacent 
sidewalk. Due to inaccessibility to the dirt area, a visual scan was conducted from street level. SVMW-24 was not 
found. See Photos 5 through 7. 

SVMV-29 
SVMW-29’s coordinate data indicated the location of the well should to be in a concrete paved area south of the 
current construction activity. Metal roll-off bins were in the immediate vicinity. The ground surface was visually 
searched underneath and around the bins. A SVMW was not observed. See Photos 8 through 9. 

None of the above five SVMWs were located, but were attempted to the best of our ability. According to the 
coordinate data, these well locations were either beneath a building, in an area where mobilization would have been 
difficult or not observed at all. 



 

 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
  
 
 
 
 
 
 
 
 
 
 

 
 
 
 

Photo 1.  General Location of SVMW-22 
Battelle personnel standing adjacent to Bldg. 1722, approximately 20 
feet from SVMW-22, and pointing east in the direction of the supposed 
location. Twenty feet east of the personnel is under Bldg. 1722. (Photo 
looking southeast. Bldg. 302 is in the background.) 

Photo 2.  Fence Line near SVMW-23B 
Eastern fence line separating JPL’s main campus and spreading basin. 
SVMW-23B’s supposed location is approximately 50 feet east-southeast 
of this area. (Photo looking northeast.) 



 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
  

 
 

Photo 3. Area Near SVMW-23B 
SVMW-23B’s supposed location is approximately 40 feet southwest of 
the culvert (approximately 30 inch diameter). (Photo looking west. 
Eastern fence line is in the background.) 

Photo 4. General Location of SVMW-23B  
SVMW-23B’s coordinates are approximately within 15 feet of the 
Battelle personnel. (Photo looking southwest.) 



 

 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

  
 

 

  
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 

Photo 5. Location Towards of SVMW-24 
Battelle personnel standing on Mariner Rd., approximately 35 feet from 
SVMW-24, and pointing southwest in the direction of the supposed 
location. Bldg. 300 is in the background. (Photo looking south.) 

Photo 6.  General Location of SVMW-24 
Battelle personnel standing adjacent to Bldg. 300, approximately 10 feet 
from SVMW-24, and pointing southwest in the direction of the supposed 
location. (Photo looking west.) 



 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 

Photo 7. General Location of SVMW-24 
The coordinate data indicated SVMW-24 is possibly located in a low 
lying dirt area between Bldg. 300 and the adjacent sidewalk. (Photo 
looking west.) 

Photo 8. Location Towards SVMW-29 
Battelle personnel standing approximately 80 feet to the southwest of 
SVMW-29’s supposed location. (Photo looking northwest.) 



 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 

Photo 9. General Location of SVMW-29 
Battelle personnel standing approximately 2 feet within SVMW-29’s 
supposed location. (Photo looking northwest. Bldg. 306 is the white 
building in the background.) 



 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

ATTACHMENT 2: VIDEO LOG SUMMARY SHEETS
 



________________ ____________ 

___________________ 

_______________ ____________________ 

_________________ _______________________ 

________________ _____________________ 

________________ _____________________ 

________________ _____________________ 

11001 Etiwanda Ave. 
Fontana, Ca. 92337Layne Christensen Co.
 Phone: (909) 390-2833
 

CA Lic.#: 510011
 

Well Inspection Report 

CLIENT: Battelle Memorial Institute 
ADDRESS: Unknown 
CONTACT: Derek Payne PHONE: 760-427-8013 
JOB LOCATION: JPL 4800 Oak Grove Drive, Pasadena, CA
 
GPS LOCATION: Latitude: N 34° 12' 06.3" Lonciitude: W 118° 10' 16.5"
 

WELL NUMBER: VE-01-A-B-C 

SURVEYED BY: Damien Sandoval 

REVIEWED BY: 

WATER CONDITION: Clear 

CASING DIAMETER: 1 718"lD 

Well Abandonment JOB NUMBER: 1000-0227 

DATE: 11-Aug-08 

WATER LEVEL: (B 133' 9") (C 176' 5") 

TOTAL DEPTH: 185' 4" 

SURVEY DEPTH: 185' 
*AII Depths Shown are relative to the center of the side camera perspective. 

DEPTH 

o - 42' 11"
 
42' II" - 82' 5"
 

82' 5"
 

o - 94' 2"
 
94 2" - 133' 5"
 

133' 9"
 
133' 11"
 

o - 145' 4"
 
145' 4" - 185'
 

176' 5"
 
185' 4"
 

- /-. 

- 4­

-iiL 
__ 

A 

REMARKS 
VE-01-A 

Blank PVC. 

Perforations on pvc. 
Camera enters fill at side view perspective. 

yE-al-B 

Blank pvc. 
Perforations on pvc. 
Camera enters static water level. 
Camera enters fill at side view perspective. 

VE-Ol -C 

Blank pvc. 
Perforations on pvc. 
Camera enters static water level. 
Camera enters fill at side view perspective. 

ii :­

Perforation: 

Mills Slot "A" 

Mills Slot "B" 

Mills Slot "C" 

42- 82' 5" 

94- 133' 5" 

145 - 185' 

___ 

1 I­-

L ___ ___ 

ii 



__________ _ ________________ 

___________________ 

______________ _ ___________ __________ 

______________ __ 

______________ 

______________ 

__ 

__ 

____________ 

____________ 

__________ 

__________ 

_______________ 

11001 Etiwanda Ave. 
Fontana,Ca. 92337Layne Christensen Co . Phone: (909) 390-2833 

CA Lic.#: 510011 

Well Inspection Report 

CLIENT: Battelle Memorial Institute 
ADDRESS: Unknown 
CONTACT: Derek Payne PHONE: 760-427-8013 
JOB LOCATION: JPL 4800 Oak Grove Drive, Pasadena, CA 
GPS LOCATION: Latitude: N 34° 12' 07.1" I Lonaitude: W 118° 10' 24.8" 

WELL NUMBER: VE-02-A-B-C-D Well Abandonment JOB NUMBER: 1000-0227 

SURVEYED BY: Damien Sandoval DATE: 11-Aug-08 

REVIEWED BY: WATER LEVEL: 143' 3" 

WATER CONDITION: Clear TOTAL DEPTH: 279' 

CASING DIAMETER: 1 718"ID SURVEY DEPTH: 177' 5' 
*All Depths Shown are relative to the center of the side camera perspective. 

DEPTH 

0 - 88' 3"
 
88' 8" - 98' 7"
 

98' 7" - 108 6"
 
108' 6" - 143'
 

143' 3"
 
143' 5" 

0 - 20' 
20 - 74' 
74' 1" 

0 - 154' 
154 - 210' 

177' 5" 

0 - 73' 
73' 4" 

REMARKS 
VE-02-A 

Blank pvc. 
Perforations on pvc.
 
Blank pvc.
 
Perforations on pvc.
 
Camera enters static water level.
 
Camera comes to rest on fill at side view perspective.
 

VE-02-B 
Blank pvc. 
Perforations on pvc. 
Camera stuck on bent pvc. 

Blank pvc.
 
Perforations on pvc.
 
Camera stuck on bent pvc.
 

Blank pvc.
 
Camera comes to rest on gravel pack.
 

..
 t
 

VE•.02 

VE-02-D 

'T
 

Perforation: 

Mills Slot "A" 

Mills Slot "B' 

Mills Slot "C' 

Mills Slot "0" 

88 - 98' 
108 - 143' 
20 - 75' 

154- 210 

224 - 279 



____________ ________________ 

___________________ 

________________ ______________________ 

________________ ______________________ 

________________ _____________________ 

________________ _____________________ 

11001 EtiwandaAve. 
Fontana,Ca. 92337Layne Christensen Co . Phone: (909) 390-2833 

CA Lic.#: 510011 

Well Inspection Report 

CLIENT: Battelle Memorial Institute 
ADDRESS: Unknown 
CONTACT: Derek Payne PHONE: 760-427-8013 
JOB LOCATION: JPL 4800 Oak Grove Drive, Pasadena, CA 
GPS LOCATION: Latitude: N 34° 12' 06.5" Lonoitude: W 118° 10' 08.9" 

WELL NUMBER: VE-03-A-B Well Abandonment JOB NUMBER: 1000-0227 

SURVEYED BY: Damien Sandoval DATE: 11-Aug-08 

REVIEWED BY: WATER LEVEL: (A 85' 6") (B 155' 10") 

WATER CONDITION: Clear TOTAL DEPTH: (A 85') (B 159') 

CASING DIAMETER: 1 7/810 SURVEY DEPTH: (A 85' 6") (B158' 6") 
*All Depths Shown are relative to the center of the side camera perspective. 

DEPTH REMARKS
 
VE-03-A Perforation:
 

0 - 25' 7" Blank pvc.
 

25' 7" - 85' 4" Perforations on pvc. Mills Slot "A" 25' 7" - 85' 4"
 
85' 4" - 85' 6" Blank pvc.
 

85' 6" Camera enters fill at down hole view. Mills Slot "B" 99'- 158' 6"
 
VE-03-B
 

0 - 99' Blank pvc.
 

99 - 158' 6" Perforations on pvc.
 
155' 10" Camera enters static water level.
 
158' 6" Camera enters fill at down hole view.
 

- --: - ­

- .1 L -

-

A
___ 

I­

1- ...' 
-



____________ _________________ 

___________________ 

________________ _____________________ 

________________ 

________________ 

_____________ 

________________ _____________________ 

__ 

11001 Etiwanda Ave. 

CLIENT:
 
ADDRESS:
 
CONTACT:
 
JOB LOCATION:
 
GPS LOCATION:
 

Fontana,Ca. 92337Layne Christensen Co Phone: (909) 390-2833 
CA Lic.#: 510011 

Well Inspection Report 

Battelle Memorial Institute 
Unknown 
Derek Payne PHONE: 760-427-8013 
JPL 4800 Oak Grove Drive, Pasadena, CA 

WELL NUMBER: VE-04-A-B-C Well Abandonment JOB NUMBER: 1000-0227 

SURVEYED BY: Damien Sandoval DATE: 11-Aug-08 

REVIEWED BY: WATER LEVEL: (B 1229') (C 136' 2") 

WATER CONDITION: Clear TOTAL DEPTH: (A 62') (B 126') (C 195') 

CASING DIAMETER: 17/810 SURVEY DEPTH: (A 59' 11")(B 122' 10") 
*All Depths Shown are relative to the center of the side camera perspective. 

DEPTH 

o - 11• 3" 
113"- 62 

59• 11" 

o - 73 
73 - 122 
122w 9 
12T 10" 

0 - 142 
142 - 195 

136 2" 
156w 8" 

iin--_­
ii 
ii 

REMARKS 
VE04-A 

Blank PVC. 

Perforations Ofl pVC. 

Camera enters fill at side view perspective. 
VE-04B 

Blank pvc. 
Perforations on pvc. 
Camera enters static water level. 
Camera enters fill at side view perspective. 

VE-04-C 
Blank pvc. 

Perforations on pvc. 
Camera enters static water level. 
Camera stuck on bent pvc. 

-

- 11 

_
 

Perforation: 

Mills Slot "A" 

Mills Slot "B" 

Mills Slot "C" 

)ii 

I-. 

113" -62' 

73' - 126' 

142 - 195' 

•. 

-H_
 



 
 
 
 
 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

ATTACHMENT 3: WELL ABANDOMENT DIAGRAMS/SUMMARY
 



JPL OU-2 Soil Vapor Monitoring Wells 

Soil-Vapor 
Monitoring Well 

Number 

Date Drilling/ 
Installation 
Completed 

Drilling 
Method 

Boring Depth 
(ft bgs) 

Borehole 
Diameter 
(inches) 

Number of 
Monitoring 

Points 

Well 
Elevation 
(ft amsl) 

Destruction 
Method Destruction Date 

1 8/30/1994 Percussion 
Hammer 38 10 3 1124.5 Excavation to 5' and 

concrete seal 8/23/2008 

2 8/30/1994 Percussion 
Hammer 38.5 10 3 1126.2 Excavation to 5' and 

concrete seal 8/23/2008 

3 9/1/1994 Percussion 
Hammer 52 10 4 1133.9 Excavation to 5' and 

concrete seal 8/30/2008 

4 9/2/1994 Percussion 
Hammer 60.5 10 4 1137.6 Excavation to 5' and 

concrete seal 8/30/2008 

5 9/3/2001 Percussion 
Hammer 12 10 2 1126.8 Excavation to 5' and 

concrete seal 8/23/2008 

6 9/5/1994 Percussion 
Hammer 100.5 10 5 1137.5 Excavation to 5' and 

concrete seal 8/23/2008 

7 9/8/1994 Percussion 
Hammer 60.5 10 2 1115.8 Excavation to 5' and 

concrete seal 8/23/2008 

8 9/9/1994 Percussion 
Hammer 101.5 10 5 1256.6 Excavation to 5' and 

concrete seal 8/16/2008 

9 9/11/1994 Percussion 
Hammer 90 10 5 1230.8 Excavation to 5' and 

concrete seal 8/16/2008 

10 9/13/1994 Percussion 
Hammer 72 10 4 1232.8 Excavation to 5' and 

concrete seal 8/16/2008 

11 9/18/1994 Percussion 
hammer 100 10 5 1193.1 Excavation to 5' and 

concrete seal 8/23/2008 

12 9/19/1994 Percussion 
Hammer 81 10 4 1097.9 Excavation to 5' and 

concrete seal 8/23/2008 

13 9/21/1994 Percussion 
Hammer 48 10 4 1239.2 Excavation to 5' and 

concrete seal 8/15/2008 

14 9/22/1994 Percussion 
Hammer 18 10 3 1213 Excavation to 5' and 

concrete seal 8/16/2008 

15 9/24/1994 Percussion 
Hammer 95 10 5 1123.5 Excavation to 5' and 

concrete seal 8/31/2008 

16 9/29/1994 Percussion 
Hammer 101.5 10 5 1199.2 Excavation to 5' and 

concrete seal 8/16/2008 

17 9/30/1994 Percussion 
Hammer 40 10 3 1214.1 Excavation to 5' and 

concrete seal 8/15/2008 

18 10/2/1994 Percussion 
Hammer 89.5 10 5 1109.4 Excavation to 5' and 

concrete seal 8/30/2008 

19A 10/4/1994 Percussion 
Hammer 101 10 5 1196.4 Excavation to 5' and 

concrete seal 8/31/2008 

20(a) 10/13/1994 Percussion 
Hammer 41.5 10 4 1142.7 Excavation to 5' and 

concrete seal 
Previously Abandoned 

(b) 

20A 10/23/1994 Percussion 
Hammer 72 10 4 1142.7 Excavation to 5' and 

concrete seal 8/23/2008 

21(a) 10/9/1994 Percussion 
Hammer 90 10 5 1127.1 Excavation to 5' and 

concrete seal Not Located 

22(a) 10/12/1994 Percussion 
Hammer 100.5 10 5 1129 Not Destroyed Not Located 

23B(a) 10/18/1994 Percussion 
Hammer 21 10 3 1094.9 Not Destroyed Not Located 

24(a) 10/15/1994 Percussion 
Hammer 100 10 5 1125 Not Destroyed Not Located 

25 3/31/1997 Sonic 202 8.5 10 1199.6 Excavation to 5' and 
concrete seal 8/16/2008 

26 3/28/1997 Sonic 204 8.5 10 1201.8 Excavation to 5' and 
concrete seal 8/17/2008 

27 3/18/1997 Sonic 214 8.5 10 1214.2 Excavation to 5' and 
concrete seal 8/15/2008 

28 3/14/1997 Sonic 179 8.5 8 1176.7 Excavation to 5' and 
concrete seal 8/30/2008 

29(a) 4/12/1997 Sonic 83 8.5 5 1086.8 Not Destroyed Not Located 

30 4/2/1997 Sonic 72 8.5 5 1088.9 Excavation to 5' and 
concrete seal 8/30/2008 



Soil-Vapor 
Monitoring Well 

Number 

Date Drilling/ 
Installation 
Completed 

Drilling 
Method 

Boring Depth 
(ft bgs) 

Borehole 
Diameter 
(inches) 

Number of 
Monitoring 

Points 

Well 
Elevation 
(ft amsl) 

Destruction 
Method Destruction Date 

31 4/9/1997 Sonic 73 8.5 5 1083.1 Excavation to 5' and 
concrete seal 8/31/2008 

32 3/29/1998 Sonic 210 8.5 10 1206.6 Not Destroyed Not Located 

33 4/1/1998 Sonic 213 8.5 10 1214 Excavation to 5' and 
concrete seal 8/16/2008 

34 4/8/1998 Sonic 135 8.5 8 1164.3 Excavation to 5' and 
concrete seal 8/17/2008 

35 4/14/1998 Sonic 161.8 8.5 10 1183.2 Excavation to 5' and 
concrete seal 8/17/2008 

36 3/27/1998 Sonic 117 8.5 5 1232.8 Excavation to 5' and 
concrete seal 8/30/2008 

37 4/7/1998 Sonic 193 8.5 10 1195.7 Excavation to 5' and 
concrete seal 8/17/2008 

38 4/15/1998 Sonic 178.5 8.5 10 1185.6 Excavation to 5' and 
concrete seal 8/31/2008 

39 4/17/1998 Sonic 138 8.5 9 1144.1 Excavation to 5' and 
concrete seal 8/17/2008 

Notes: 
(a) These soil vapor monitoring wells have not been located since 2000. Battelle attempted to locate these monitoring wells utilizing a Trimble (Surveyor’s Grade) Global Positioning 
Satellite device loaded with the coordinates (Table 3) on July 8, 2008. 

(b) This location was previously decommissioned and replaced by 20A; verbal communication with Insight (formerly Geofon). 
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Well Depth: 38.5 ft 
Borehole Diameter: 10 in. 
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Soil Vapor Monitoring Well Abandonment - SV-04 

Well Depth: 60.5 ft 
Borehole Diameter: 10 in. 



Ground Surface 

SV-05.CDR 

NOT TO SCALE 

Excavation to 5 ft bgs and 
Backfill with Concrete 

Well Vault Removed and 
Ground Surface was 

Restored to its Original 
Condition 

Soil Vapor Sampling 
Tip 

Annular Seal 

Filter Pack 

Nylon Tubing Cut and 
Left in Place 

Soil Vapor Monitoring Well Abandonment - SV-05 

0 

10 

20 

30 

40 

50 

Depth 
(ft bgs) 

5 

15 

25 

35 

45 

Well Depth: 12 ft 
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Soil Vapor Monitoring Well Abandonment - SV-06 

Well Depth: 100.5 ft 
Borehole Diameter: 10 in. 
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Soil Vapor Monitoring Well Abandonment - SV-07 

Well Depth: 60.5 ft 
Borehole Diameter: 10 in. 
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Soil Vapor Monitoring Well Abandonment - SV-08 

Well Depth: 101.5 ft 
Borehole Diameter: 10 in. 
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Soil Vapor Monitoring Well Abandonment - SV-09 

Well Depth: 90 ft 
Borehole Diameter: 10 in. 
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Soil Vapor Monitoring Well Abandonment - SV-10 

Well Depth: 72 ft 
Borehole Diameter: 10 in. 
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Soil Vapor Monitoring Well Abandonment - SV-11 

Well Depth: 100 ft 
Borehole Diameter: 10 in. 
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Soil Vapor Monitoring Well Abandonment - SV-12 

Well Depth: 81 ft 
Borehole Diameter: 10 in. 
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Soil Vapor Monitoring Well Abandonment - SV-13 
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Well Depth: 48 ft 
Borehole Diameter: 10 in. 
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Soil Vapor Monitoring Well Abandonment - SV-14 
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Well Depth: 18 ft 
Borehole Diameter: 10 in. 
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Soil Vapor Monitoring Well Abandonment - SV-15 

Well Depth: 95 ft 
Borehole Diameter: 10 in. 
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Soil Vapor Monitoring Well Abandonment - SV-16 

Well Depth: 101.5 ft 
Borehole Diameter: 10 in. 
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Soil Vapor Monitoring Well Abandonment - SV-17 
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Well Depth: 40 ft 
Borehole Diameter: 10 in. 
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Soil Vapor Monitoring Well Abandonment - SV-18 

Well Depth: 89.5 ft 
Borehole Diameter: 10 in. 
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Soil Vapor Monitoring Well Abandonment - SV-19A 

Well Depth: 101 ft 
Borehole Diameter: 10 in. 
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Note: This soil vapor monitoring well has not been located since 2000.  Battelle attempted to 
locate this monitoring well utilizing a Trimble (Surveyor’s Grade) Global Positioning Satellite 
device loaded with the coordinates on July 8, 2008. This location was previously 
decommissioned and replaced by 20A; verbal communication with Insight (formerly Geofon). 
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Well Depth: 41.5 ft 
Borehole Diameter: 10 in. 
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Soil Vapor Monitoring Well Abandonment - SV-20A 

Well Depth: 72 ft 
Borehole Diameter: 10 in. 
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Note: This soil vapor monitoring well has not been located since 2000.  Battelle attempted to 
locate this monitoring well utilizing a Trimble (Surveyor’s Grade) Global Positioning Satellite 
device loaded with the coordinates on July 8, 2008. 

Soil Vapor Monitoring Well Abandonment - SV-21 (Not Destroyed) 

Well Depth: 90 ft 
Borehole Diameter: 10 in. 
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Soil Vapor Monitoring Well Abandonment - SV-22 (Not Destroyed) 

Well Depth: 100.5 ft 
Borehole Diameter: 10 in. 
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Note: This soil vapor monitoring well has not been located since 2000.  Battelle attempted to 
locate this monitoring well utilizing a Trimble (Surveyor’s Grade) Global Positioning Satellite 
device loaded with the coordinates on July 8, 2008. 
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Well Depth: 21 ft 
Borehole Diameter: 10 in. 
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Soil Vapor Monitoring Well Abandonment - SV-24 (Not Destroyed) 

Well Depth: 100 ft 
Borehole Diameter: 10 in. 
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Soil Vapor Monitoring Well Abandonment - SV-25 

Well Depth: 202 ft 
Borehole Diameter: 8.5 in. 
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Soil Vapor Monitoring Well Abandonment - SV-26 

Well Depth: 204 ft 
Borehole Diameter: 8.5 in. 
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Soil Vapor Monitoring Well Abandonment - SV-27 

Well Depth: 214 ft 
Borehole Diameter: 8.5 in. 
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Soil Vapor Monitoring Well Abandonment - SV-28 

Well Depth: 179 ft 
Borehole Diameter: 8.5 in. 
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Note: This soil vapor monitoring well has not been located since 2000.  Battelle attempted to 
locate this monitoring well utilizing a Trimble (Surveyor’s Grade) Global Positioning Satellite 
device loaded with the coordinates on July 8, 2008. 

Soil Vapor Monitoring Well Abandonment - SV-29 (Not Destroyed) 

Well Depth: 83 ft 
Borehole Diameter: 8.5 in. 
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Soil Vapor Monitoring Well Abandonment - SV-30 

Well Depth: 72 ft 
Borehole Diameter: 8.5 in. 
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Soil Vapor Monitoring Well Abandonment - SV-31 

Well Depth: 73 ft 
Borehole Diameter: 8.5 in. 
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Soil Vapor Monitoring Well Abandonment - SV-32 (Not Destroyed) 

Well Depth: 210 ft 
Borehole Diameter: 8.5 in. 

Note: This soil vapor monitoring well has 
not been located since 2000. Battelle 
attempted to locate this monitoring well 
utilizing a Trimble (Surveyor’s Grade) 
Global Positioning Satellite device loaded 
with the coordinates on July 8, 2008. 
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NOT TO SCALE 

Excavation to 5 ft bgs and 
Backfill with Concrete 

Well Vault Removed and 
Ground Surface was 

Restored to its Original 
Condition 

Soil Vapor Sampling 
Tip 

Annular Seal 

Filter Pack 

Nylon Tubing Cut and 
Left in Place 

Soil Vapor Monitoring Well Abandonment - SV-33 

Well Depth: 213 ft 
Borehole Diameter: 8.5 in. 



0 

10 

20 

30 

40 

50 

60 

70 

80 

90 

100 

110 

120 

130 

140 

150 

160 

170 

180 

190 

200 

210 

220 

Depth 
(ft bgs) 

Ground Surface 

SV-34.CDR 

NOT TO SCALE 

Excavation to 5 ft bgs and 
Backfill with Concrete 

Well Vault Removed and 
Ground Surface was 

Restored to its Original 
Condition 

Soil Vapor Sampling 
Tip 

Annular Seal 

Filter Pack 
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Left in Place 

Soil Vapor Monitoring Well Abandonment - SV-34 

Well Depth: 135 ft 
Borehole Diameter: 8.5 in. 
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Excavation to 5 ft bgs and 
Backfill with Concrete 

Well Vault Removed and 
Ground Surface was 

Restored to its Original 
Condition 

Soil Vapor Sampling 
Tip 

Annular Seal 

Filter Pack 

Nylon Tubing Cut and 
Left in Place 

Soil Vapor Monitoring Well Abandonment - SV-35 

Well Depth: 161.8 ft 
Borehole Diameter: 8.5 in. 
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Excavation to 5 ft bgs and 
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Well Vault Removed and 
Ground Surface was 

Restored to its Original 
Condition 
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Soil Vapor Monitoring Well Abandonment - SV-36 

Well Depth: 117 ft 
Borehole Diameter: 8.5 in. 
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NOT TO SCALE 

Excavation to 5 ft bgs and 
Backfill with Concrete 

Well Vault Removed and 
Ground Surface was 

Restored to its Original 
Condition 

Soil Vapor Sampling 
Tip 

Annular Seal 

Filter Pack 

Nylon Tubing Cut and 
Left in Place 

Soil Vapor Monitoring Well Abandonment - SV-37 

Well Depth: 193 ft 
Borehole Diameter: 8.5 in. 
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Excavation to 5 ft bgs and 
Backfill with Concrete 

Well Vault Removed and 
Ground Surface was 

Restored to its Original 
Condition 

Soil Vapor Sampling 
Tip 
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Soil Vapor Monitoring Well Abandonment - SV-38 

Well Depth: 178.5 ft 
Borehole Diameter: 8.5 in. 
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NOT TO SCALE 

Excavation to 5 ft bgs and 
Backfill with Concrete 

Well Vault Removed and 
Ground Surface was 

Restored to its Original 
Condition 

Soil Vapor Sampling 
Tip 

Annular Seal 

Filter Pack 

Nylon Tubing Cut and 
Left in Place 

Soil Vapor Monitoring Well Abandonment - SV-39 

Well Depth: 138 ft 
Borehole Diameter: 8.5 in. 



   

JPL OU-2 Vapor Extraction Wells 

Soil-Vapor 
Extraction Well 

Number 

Date Drilling/ 
Installation 
Completed 

Drilling 
Method 

Boring 
Depth (ft 

bgs) 

Borehole 
Diameter 
(inches) 

Well Elevation 
(ft amsl) Intervals Screen Interval 

(ft bgs) 
Date Video 

logged 
Pressure 
Grouted 

Overdrilled 
and grouted 

Surface 
Completion Destruction Dates 

A 44 - 84' No 
0 - 150' bgs Concrete 0 - 5' 

bgs 8/18/08 - 8/20/08VE-01 1998 Unknown 185 9(a) Unknown B 94 - 134' 8/11/2008 No 
C 145 - 185' 145 - 150' 
A 20 - 75' No 

0 - 150' bgs Concrete 0 - 5' 
bgs 8/11/08 - 8/20/08B 88 - 98' No 

VE-02 2002 Sonic 279 9 1235.57 108 - 143' 8/11/2008 No 
C 155 - 210' 150 - 155' 
D 224 - 279' 150 - 279' 

VE-03 2002 Sonic 163 9 1170.89 A 25 - 85' 8/11/2008 No 0 - 150' bgs Concrete 0 - 5' 
bgs 8/12/08 - 8/19/08

B 99 - 159' 150 - 159' 
A 12 - 62' No 

0 - 150' bgs Concrete 0 - 5' 
bgs 8/15/08 - 8/18/08VE-04 2002 Sonic 197 9 1149.67 B 76 - 126' 8/11/2008 No 

C 140 - 195' 150 - 195' 

Notes: 
(a) Boring diameter assumed. 



Well Abandonment Diagram - VE-01 
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Well Abandonment Diagram - VE-02 
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Well Abandonment Diagram - VE-03 
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Well Abandonment Diagram - VE-04 
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 ATTACHMENT 4: WASTE ANALYTICAL REPORTS
 











































































































 

 

ATTACHMENT 5: WASTE MANIFEST
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