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Client: Environmental Dimensions, Inc.
1901 Candelaria Rd., NW
Albuquerque, NM 87107 Report Date: 8/13/2009

Project #: 9-517-00022D
Attn: Chris Edgmon Work Order #: 9

Lab #: 9.0715-01
Project Name: EDi SNL Mixed Waste Landfill Cover Sampled By: Jon Schermerhorn

Date Sampled: 6/19/2009
Visual Description of Material: Silty Clayey Sand

Sample Source: Wedge Lift 1 GB 8

INITIAL DIAMETER 6.22 INITIAL GRAVIMETRIC WATER CONTENT 12.0%
INITIAL LENGTH 7.12 INITIAL DRY BULK DENSITY 105.3
FINAL DIAMETER 6.22 FINAL GRAVIMETRIC WATER CONTENT 23.4%
FINAL LENGTH NO DATA FINAL DRY BULK DENSITY NO DATA
TEST METHOD USED A:Constant Head % OF D698 PROCTOR 90.0%
PERMEANT LIQUID TAP WATER SPECIFIC GRAVITY 2.65
PERCENT SWELL NA DEGREE OF SATURATION 100.0%

SPECIFIC GRAVITY ASSUMED? (Y/N) Y
PERMEAMETER TOP ALLOWS SWELLING? (Y/N) N
CONTROLLED VERTICAL STRESS APPLIED? (Y/N) N
TOTAL PORE VOLUMES RUN THROUGH SAMPLE 0.9
AVERAGED Ksat VALUE OF LAST FOUR READINGS (cm/s)* 4.03E-04
AVERAGED Ksat VALUE OF CHOSEN READINGS (cm/s)* 4.02E-04

* All hydraulic conductivity values normalized to a water viscosity at 20° C

Reviewed by

Measurement of Hydraulic Conductivity of Porous Material Using a Rigid Wall, Compaction-Mold Permeameter (ASTM 
D5856-95)
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1.0   INTRODUCTION 

This report documents the activities for the extension of the well and protective casing (PC) for 
the existing groundwater monitoring well MWL-MW4 at the Mixed Waste Landfill (MWL) at 
Sandia National Laboratories/New Mexico (SNL/NM).  This activity was performed in May and 
August 2009 by the SNL/NM Environmental Restoration (ER) Project personnel and the drilling 
contractor WDC Exploration and Wells (WDC) as part of the MWL Evapotranspirative (ET) 
Cover Construction project.   
 
 
1.1 Site Description and History 
 
The MWL is located in the central part of Kirtland Air Force Base (KAFB), south of the City of 
Albuquerque, New Mexico.  Within KAFB, the MWL is located in the north-central part of 
SNL/NM Technical Area 3, on federally owned land controlled by KAFB and permitted to the 
U.S. Department of Energy (Figure 1-1).  The MWL accepted low-level radioactive waste and 
minor amounts of mixed waste from SNL/NM research facilities from March 1959 to December 
1988.  Approximately 100,000 cubic feet of low-level radioactive waste (excluding packaging, 
containers, demolition and construction debris, and contaminated soil) containing 6,300 curies 
of activity (at the time of disposal) were disposed of at the MWL.   
 
 
1.2 Objective 
 
The objective of this project was to extend the inner polyvinyl chloride (PVC) well casing and 
outer PC of well MWL-MW4 so that the well could be accessed and sampled after the MWL ET 
Cover installation was completed.  The location of MWL-MW4 and the locations of former waste 
burial trenches and cells are shown in Figure 1-2. 
 
The extension of MWL-MW4 was completed in accordance with specifications contained in 
Section 02670 of the MWL Corrective Measures Implementation Plan (CMIP) (SNL/NM 
November 2005, Appendix A), with three minor variances that are described in Section 3.0 of 
this report.  The CMIP received conditional approval from the New Mexico Environment 
Department (NMED) in December 2008 (Bearzi December 2008), and all conditions related to 
construction of the ET Cover were incorporated into the CMIP through replacement pages that 
were submitted to the NMED in February 2009 (Davis February 2009). 
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Figure 1-1 

Location of Kirtland Air Force Base and Sandia National Laboratories, New Mexico 
 



 

AL/12-09/WP/SNL09:MW4 Extension Report_Rev 4_FINAL.doc  840857.04.38.00.00  12/30/09 11:08 AM 1-3

 
 

 

Figure 1-2
Location of Monitoring 

Well MWL-MW4, 
Mixed Waste Landfill 

Monitoring Well 
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2.0   WELL MWL-MW4 CASING EXTENSION 

Monitoring well MWL-MW4 was installed in February 1993, and groundwater samples are 
currently collected from the well on an annual basis.  The added thickness of the MWL ET 
Cover required that the inner PVC well casing and the outer steel PC be extended above the 
final grade of the ET Cover in order for the well to remain accessible for sampling. 
 
MWL-MW4 was installed at an angle of 6 degrees from vertical, and the well contains two 
20-foot-long well screens.  Relative to the original MWL ground surface, the upper screen was 
placed at 482.5 to 502.5 feet (ft) below ground surface (bgs), and the lower screen was placed 
at 522.5 to 542.5 ft bgs, with 20 ft of blank casing that separates the upper and lower screens.  
A BaskiTM inflatable packer was installed in the well at a depth of approximately 510 ft below the 
original MWL surface to prevent cross-connection and mixing of groundwater that enters the 
well through the two well screens.  The packer is attached to approximately 510 ft of 2-inch-
diameter, galvanized pipe, which is used to remove the packer and reinstall it in the well when 
maintenance of the unit is required. 
 
As part of the preparation for ET Cover construction, the Subgrade was installed on top of the 
original MWL surface from October through December 2006.  As part the Subgrade 
Construction phase, the MWL-MW4 protective bollards were removed, and the original 
concrete well pad was buried under the Subgrade layer.  No other modifications to the original 
MWL-MW4 well completion were made during Subgrade Construction activities. 
 
The MWL-MW4 well extension task consisted of removing the packer and then extending both 
the inner PVC well casing and the outer steel PC.  On May 27, 2009, personnel and a 
monitoring well development rig provided by WDC were mobilized to the MWL.  The 
development rig was positioned next to MWL-MW4 so that the packer could be pulled from the 
well.  SNL/NM personnel from the ER Field Office assisted in the packer removal operation.  
The packer bladder was deflated, and the packer and pipe were removed from the well.  The 
packer removal operation is shown in Figure 2-1.  An SNL/NM Radiological Control Technician 
(RCT) also completed a radiological screening survey of the packer and pipe to verify the 
absence of radiological contamination as the equipment was removed from the well 
(Figure 2-2).  The screening survey confirmed there was no radiological contamination on the 
packer or pipe. 
 
Following packer removal, preparations to extend the PVC well casing and PC commenced.  At 
the time the extension work was completed, the existing 10.75-inch outside diameter (OD) steel 
PC for the well extended approximately 1.7 ft above the existing Subgrade surface, and the 
5.5-inch OD, Schedule 80 PVC casing extended approximately 0.8 ft above the Subgrade 
surface.  A cutting torch was used to cut the PC to approximately 0.5 ft above the Subgrade.  
This was done so the top of the PVC well casing could be accessed and extended.  Once the 
height of the PC was reduced and the PVC casing exposed, a 5.5-inch inside diameter 
by 8-inch-long PVC slip coupling was placed over the existing PVC casing.  A new piece of 
5.57-ft-long, 5.5-inch OD, Schedule 80 PVC casing was then placed into the slip coupling, and 
the coupling was secured to the existing and new PVC casing with stainless steel screws 
(Figure 2-3).  No adhesive or glue was used to extend the well casing.  The final height of the 
extended PVC casing is 7.42 ft above the original MWL surface, and 1.53 ft above the 
completed ET Cover surface. 
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Figure 2-1 
Removing the packer assembly from well MWL-MW4,  

May 27, 2009.  View to the east. 
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Figure 2-2 
Screening the MWL-MW4 packer for radiological contamination by an RCT, 

May 27, 2009.  View to the south. 



 

AL/12-09/WP/SNL09:MW4 Extension Report_Rev 4_FINAL.doc  840857.04.38.00.00  12/30/09 11:08 AM 2-4

 
 

Figure 2-3 
Extending the MWL-MW4 PVC well casing, attached to the existing PVC casing with a PVC slip 

coupling and stainless steel screws, May 27, 2009. 
View to the east. 
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The final well extension step consisted of extending the steel PC above the top of the 
extended PVC casing.  This was accomplished by lowering an approximate 8-ft-length of 
10.75-inch OD steel PC over the extended PVC and welding it to the top of the PC (Figure 2-4).  
The final height of the extended PC is 8.39 ft above the original MWL surface, 2.50 ft above the 
completed ET Cover surface, and approximately 1 ft above the top of the extended PVC casing.  
The length of the extended PC was planned such that the new top of the PC would end up at 
approximately 3 ft above the final finished grade of the ET Cover.  A well cap was installed to 
seal the PVC casing, and the outer locking well cap that was attached to the original well PC 
was reattached and locked with a keyed padlock. 
 
Construction of the ET Cover commenced on May 20, 2009, and was completed on August 12, 
2009.  In order to avoid damaging the extended well, the various lifts of the ET Cover Native 
Soil Layer were compacted using a manually operated compactor within a 3-ft perimeter 
established around MWL-MW4. 
 
On August 13, 2009, WDC personnel returned to the site and completed the final protective 
measures around the extended MWL-MW4.  This was accomplished after completion of the 
final ET Cover layer (i.e., the Topsoil Layer) on August 12, 2009, but prior to tilling, seeding, and 
mulching of the Topsoil Layer.  A new 4- by 4-ft by 4-inch-thick concrete well pad was 
constructed around the PC, and a new brass cap stamped with the well name was placed in the 
concrete while it was still wet.  Three 5-inch-diameter by 5-ft-long protective bollards were 
installed around the well pad to a depth of 2 ft below the final ET Cover surface.  The bollards 
were anchored by filling the surrounding hole with concrete.  The concrete well seal was 
extended in the well annulus from the top of the preexisting seal up to the approximate final 
finished ET Cover surface grade.  The bollards and surface casing were then painted with high-
visibility yellow paint.  
 
On November 12, 2009, a New Mexico-Registered Professional Surveyor with Surveying 
Control, Inc. established new northing and easting coordinates and elevations for the extended 
MWL-MW4 well.  The new northing and easting coordinates were established for the center of 
the removable sealing cap placed in the top of the extended PVC casing.  Because MWL-MW4 
is an angle well, new northing and easting coordinates are slightly different from the original 
coordinates that were established for this well in 1993.  The new elevations were established for 
the following points: 
 

• Ground surface on the north side of the well pad  
• Well pad (measurement taken on the brass cap)  
• North side of the extended PVC well casing  
• North side of the extended PC, with the locking cover removed 

 
Table 2-1 summarizes the changes to the ground surface and top of well PVC elevations and 
provides screen depths, total depths, and depths to the groundwater pump inlet resulting from 
the ET Cover construction and extension of MWL-MW4. 
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Figure 2-4 
MWL-MW4 protective surface casing extension, welded to the  

existing protective surface casing, May 27, 2009.  View to the east. 
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Table 2-1 
Summary of Elevation and Depths Below Ground Surface Changes for the 

Original and Extended MWL-MW4 Well, Mixed Waste Landfill 
 

 

Ground 
Surface 

Elevation  
(famsl) 

Top of PVC 
Casing 

Elevation 
(famsl) 

Depth to Tops 
and Bottoms of 

Screens 
(ft bgs) 

Total Depth of Well  
(bottom of sump) 

(ft bgs) 

Depth of 
groundwater 

sampling  
pump inlet  

(set at bottom of 
upper screen) 

MWL-MW4 
(original well) 

5381.61 5383.46 482.5–502.5, 
522.5–542.5 

548 502.5 ft bgs,  
504.35 ft btoc 

MWL-MW4 
(extended well) 

5387.5  
(5.89 ft above 
original MWL 

surface) 

5389.03  
(5.57 ft above 
top of original 

PVC well 
casing) 

488.39–508.39, 
528.39–548.39 

553.89 508.39 ft bgs,  
509.92 ft btoc 

Note: Depths bgs in this table are measured along the hypotenuse of this 6-degree angled well, and are not 
converted to vertical distances. 
bgs = Below ground surface. 
btoc = Below top of (PVC) casing. 
famsl = Feet above mean sea level. 
ft = Feet. 
MWL = Mixed Waste Landfill. 
PVC = Polyvinyl chloride. 
 
 
A schematic profile diagram showing both the constructed configuration of MWL-MW4 when it 
was installed in 1993 and the well configuration after the PVC casing and PC were extended is 
provided in Figure 2-5, and a revised well construction diagram that contains the new survey 
coordinates and elevations is presented in Figure 2-6.   
 
The packer will be reinstalled in MWL-MW4 by WDC in early 2010, after vegetation has been 
reestablished on the finished ET Cover surface, and the packer has been refurbished by the 
manufacturer.  
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Figure 2-5 
Schematic MWL-MW4 PVC Well Casing and Protective Surface Casing Extension Diagram 
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Figure 2-6 
MWL-MW4 Construction Diagram 
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3.0   VARIANCES 

The scope of work for the extension of well MWL-MW4 was provided in Section 02670 of the 
MWL CMIP (SNL/NM November 2005, Appendix A).  There were three minor variances from 
specifications in Part 3 (Execution) of Section 02670 of the CMIP, as follows: 
 

• Item 1 of Section 3.1 specifies that the Contractor shall remove the existing MWL-
MW4 concrete pad, stanchions, protective surface casing, and locking top cap 
prior to initiation of construction activities.  However, when the well extension work 
commenced, the original concrete well pad had already been covered by the MWL 
ET Cover Subgrade to create a double anchor for greater stability.  In addition, the 
original protective surface casing was not removed, rather, it was extended as 
described in Section 2.0 of this report.  The original stanchions (bollards) were 
removed and recycled, and the original locking top cap was removed and reused 
on the extended protective surface casing.  A new concrete well pad was 
constructed around the extended PC after the ET Cover was completed.  The final 
result is a more stable, double-anchored configuration, with the double anchor 
formed by the two concrete well pads. 
 

• Item 3 of Section 3.1 specifies that the existing MWL-MW4 Schedule 80 PVC well 
casing was to be extended such that the top of the PVC well casing is located a 
minimum of 2.5 ft above the final grade of the constructed ET Cover.  As shown in 
Figure 2-5, the finished height of the extended PVC casing above the finished ET 
Cover surface is approximately 1.5 ft because the elevation of the finished ET 
Cover was slightly higher than originally planned (average ET cover thickness is 
approximately 1.2 ft greater than the minimum cover thickness specifications in the 
CMIP).  MWL-MW4 is still fully functional, and the slightly reduced final height of 
the extended PVC casing above the ET Cover surface in no way hinders access to 
the well for future sampling.  

 
• Item 6 of Section 3.1 specifies that the four corners of the new MWL-MW4 

concrete well pad will be surveyed.  However, in accordance with long-established 
SNL/NM monitoring well surveying procedures, and as described in Attachment B 
of SNL/NM FOP [Field Operating Procedure] 94-71 (SNL/NM May 1994), the 
elevation of the concrete pad was determined by surveying the pad at one point 
(on the brass cap embedded into the concrete pad), rather than at each of the four 
corners of the pad.   
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