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1.0 INTRODUCTION

This report documents the activities for plug and abandonment (P&A) and installation of
groundwater monitoring wells at the Mixed Waste Landfill (MWL) at Sandia National
Laboratories/New Mexico (SNL/NM). SNL/NM is managed and operated by Sandia Corporation
(Sandia), a wholly owned subsidiary of Lockheed Martin Corporation, for the U.S. Department of
Energy (DOE).

The activities were performed from April through June 2008 by SNL/NM Environmental
Restoration (ER) Project personnel and the SNL/NM drilling contractor WDC Exploration and
Wells (WDC).

1.1 Regulatory Action

On July 2, 2007, the DOE/Sandia received a letter from the New Mexico Environment
Department (NMED)/Hazardous Waste Bureau entitled, “Replacement of Mixed Waste Landfill
Groundwater Monitoring Wells MWL-MW1 and MWL-MW3” (Bearzi July 2007). The NMED
letter required that DOE/Sandia replace these two groundwater monitoring wells. The letter also
stated that DOE/Sandia shall submit to the NMED within 60 days a plan for approval describing
how the wells are to be replaced and a schedule for implementation of this work. On July 31,
2007, the DOE/Sandia submitted the work plan to the NMED entitled, “Monitoring Well Plug and
Abandonment Plan and Replacement Well Construction Plan; Decommissioning of
Groundwater Monitoring Wells MWL-MW1 and MWL-MW3; Installation of Replacement
Groundwater Monitoring Wells MWL-MW7 and MWL-MW8” (SNL/NM July 2007).

On October 30, 2007, the NMED issued a Notice of Approval of the work plan with conditions on
the well locations (Bearzi October 2007). The well locations were negotiated over the next
several months, and on February 12, 2008, the NMED issued a letter approving the plan and
the negotiated locations (Bearzi February 2008).

Also included in the February 2008 NMED letter was a request for a work plan for P&A of
MWL-MW?2 and installation of a third well (MWL-MW9). The DOE/Sandia submitted the work
plan to the NMED entitled, “Monitoring Well Plug and Abandonment Plan and Replacement Well
Construction Plan; Decommissioning of Groundwater Monitoring Well MWL-MW2; Installation of
Replacement Groundwater Monitoring Well MWL-MW9,” (SNL/NM February 2008). The NMED
approved the work plan in March 2008 (Bearzi March 2008).

The two work plans (SNL/NM July 2007 and SNL/NM February 2008) will be referred to
collectively as the Plan in subsequent sections of this report.

The installation of groundwater monitoring wells MWL-MW7, MWL-MW8, and MWL-MW9
constitutes the installation of new wells, as defined during a meeting held on August 16, 2007
(SNL/NM August 2007) between NMED and DOE/Sandia representatives. A new well is
defined as a well installed at a distance of greater than 30 feet from an existing well. As the
newly installed wells described in this report are considered new wells, they will be sampled
accordingly (eight consecutive quarters for a defined suite of parameters) as required by the
NMED Compliance Order on Consent (the Order) (NMED April 2004).
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1.2 Site Description and History

The MWL is designated as a Solid Waste Management Unit at SNL/NM. SNL/NM is located
within the boundaries of Kirtland Air Force Base, immediately south of the city of Albuguerque in
Bernalillo County, New Mexico (Figure 1-1).

The MWL is located approximately 4 miles south of SNL/NM central facilities and approximately
5 miles southeast of Albuquergue International Sunport. The landfill is a fenced, 2.6-acre site in
the north-central portion of Technical Area (TA)-1ll. The MWL was established in 1959 as a
disposal area for low-level radioactive waste generated by SNL/NM research facilities. Low-
level radioactive and minor amounts of mixed waste were disposed of at the MWL from March
1959 through December 1988. Approximately 100,000 cubic feet of low-level radioactive and
mixed waste containing approximately 6,300 curies of activity (at the time of disposal) were
disposed of in the landfill.

Currently, the MWL groundwater monitoring well network consists of seven wells completed
within interfingering alluvial fan deposits of the Santa Fe Group (Goering et al. 2002).

The network (Figure 1-2) includes one background well (MWL-BW?2), one on-site

well (MWL-MW4), and five downgradient monitoring wells (MWL-MW5, MWL-MW6, MWL-MW?7,
MWL-MWS8, and MWL-MW9). All seven wells are constructed of nominal 5-inch, Schedule 80
polyvinyl chloride (PVC) casing and have screens composed of slotted Schedule 80 PVC.
Because of declining groundwater levels in the regional aquifer, the three monitoring wells that
were plugged and abandoned (MWL-MW1, MWL-MW2, and MWL-MW3) were no longer useful
for sampling purposes.

1.3 Geologic Setting

The MWL is located within the eastern flank of the Albuquerque basin and the uplifted basin
margins comprising the Rio Grande rift (SNL/NM September 2002). The basin is a complex
trough 90 miles long and 30 miles wide, bordered by the major uplifted fault blocks to the west.
The eastern boundary is marked by the Sandia, Manzanita, and Manzano mountains. The
western boundary is marked by the Lucero uplift, with the Ladron Mountains to the south and
the Nacimiento Mountains to the northwest.

Erosion and sediment transport from the surrounding uplifts has filled the Albuquerque basin
with up to 14,000 feet of deposits that comprise the late Pliocene to Pleistocene Santa Fe
Group. The Santa Fe Group thins toward the basin edges and is truncated by the bounding
uplifts. The Santa Fe Group is a diverse suite of alluvial gravel, sand, and silt, as well as fluvial
sand, silt, and clay. The upper Santa Fe Group consists of two first-order sediment types:

(1) an alluvial fan sequence derived from uplifts on the basin flanks, and (2) a fluvial sequence
derived from the north and deposited by an axial river, the ancestral Rio Grande (ARG). The
alluvial fan deposits are characterized by poorly sorted conglomerates and coarse sand at the
top of the sequence that are underlain by silty and clayey sand. The upper ARG lithofacies of
the Santa Fe Group is characterized by coarse- to fine-grained sand, generally poor in silt and
clay, and locally rich in clasts (occasionally volcanic pumice).

The MWL is underlain by approximately 50 feet of late Pleistocene post-Santa Fe Group alluvial

gravel, sand, and silt followed by the Santa Fe Group deposits at depth (SNL/NM September
2002). These collective deposits are characterized by great internal variability. A detailed
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correlation of individual lithologic units within and between boreholes is difficult (SNL/NM
September 2002). The coarse and fine alluvial fan deposits of the upper Santa Fe Group have
been identified at the MWL. Over the past 10 to 15 years, the presence of upper ARG fluvial
deposits at the MWL has been questioned. Most recently, the ARG fluvial deposits have been
interpreted as being present at the MWL based upon a reinterpretation of the geophysical log of
MWL-MW?2 (SNL/NM June 2003).

1.4 Objective

The objectives of this project were to perform successful P&A of three groundwater monitoring
wells (MWL-MW1, MWL-MW2, and MWL-MW3) by grouting the wells in situ and to install three
new, downgradient, groundwater monitoring wells (MWL-MW7, MWL-MW8, and MWL-MW9).
This report is organized in chronological order of the activities conducted as follows: (1) the
P&A of MWL-MW1, MWL-MW2, and MWL-MW3; (2) drilling and installation of MWL-MW?7,
MWL-MW8, and MWL-MW9; and (3) development of MWL-MW7, MWL-MW8, and MWL-MW9.

This report meets the reporting requirements of both the NMED and New Mexico Office of the
State Engineer (NMOSE). The Order specifies the required elements for reporting installation of
monitoring wells (NMED April 2004). The NMOSE requirements and guidance are provided in
“Rules and Regulations Governing Well Driller Licensing; Construction, Repair and Plugging of
Wells” (NMOSE August 2005). Appendix A presents the required NMED well data for the newly
installed MWL groundwater monitoring wells.
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2.0 MONITORING WELL PLUGGING AND ABANDONMENT

Monitoring Wells MWL-MW1, MWL-MW2, and MWL-MW3 were plugged in situ on April 23 and
April 24, 2008. All P&A activities were performed by WDC and supervised by SNL/NM ER
Project personnel. Groundwater well abandonment diagrams are presented in Appendix B, and
the field notes for the P&A are provided in Appendix C.

A bentonite grout (Quick-Grout™) was placed in the well with a portable grout plant (i.e., the
grout was pumped through tubing placed at the bottom of the well and pulled up as the well was
filled). Each well was grouted from the bottom of the well to the surface and allowed to set
overnight. The concrete pad and steel guard posts were removed from the surface of the
wellhead.

At MWL-MW2 and MWL-MW 3, the protective casing consisted of approximately 3 feet of steel
casing that was welded to a length of conductor casing that extended below ground. The
conductor casing was required for the mud-rotary drilling technique used to advance the
borehole and was left in place during the installation of the wells to serve as the protective
casing. As the annulus between the conductor casing and the PVC well casing was firmly
cemented during well installation, it was not possible to remove the 20-foot length of conductor
casing. Approximately 14 inches of the steel casing protruded aboveground, and the PVC well
casing extended another foot above it. The PVC casing was cut flush with the steel casing. A
concrete plug was placed from the top of the grout plug (approximately 12 feet below ground
surface [bgs]) to the top of the two casings (approximately 14 inches aboveground). The well
monument was built over the two casings.

At MWL-MW1, the well and open portion of the annulus were filled to near the surface by mixing
bentonite grout in a tub and pumping it into the well. The existing 5-foot length of protective
conductor casing, concrete well pad, and steel guard posts were then removed from the surface
of the wellhead at that time. The well and annulus were filled to within approximately 5 feet of
the surface with coarse bentonite chips. The final 5 feet of the well and annulus were then filled
with concrete, and a 3- by 3-foot concrete well monument was constructed over the location of
the former well.

For all three P&A wells, a brass marker was placed in the monument. The marker was stamped
with the abandoned well name, date of P&A, and well depth.
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3.0 DRILLING AND MONITORING WELL INSTALLATION

All drilling and monitoring well installation operations were performed by WDC and supervised
by SNL/NM ER Project personnel. Geophysical logging services were performed by Jet West
Geophysical Services (Jet West). The boreholes for all three wells were drilled using the

air-rotary casing hammer method with a Speedstar 50K drilling rig and associated equipment.

The following sections describe the borehole drilling, lithologic and geophysical logging, and
well construction. Field notes are provided in Appendix C. Lithologic logs based upon the
cuttings returned from the boreholes were generated by the ER Project geologists. Appendix D
presents the lithologic logs, and Appendix E presents combination diagrams showing lithologic
and geophysical logs and well construction details. The well construction diagrams are
provided in Appendix F. Complete field documentation, field forms, daily driller reports, and
lithologic and geophysical logs, as well as the Jet West reports (Jet West April 2008 and May
2008a and b) are on file at the SNL/NM Customer-Funded Records Center.

3.1 Well MWL-MW?7

Drilling of the borehole for MWL-MW?7, located west of the MWL (Figure 1-2), commenced on
April 24, 2008.

3.1.1 Drilling Operations

The drilling equipment was decontaminated at the ER Project decontamination pad in TA-III
prior to the start of drilling operations. The first 200 feet of borehole was advanced with a
tricone bit and 11 3/4-inch outside diameter (OD) drive casing to accommodate drilling
through caliche and gravel zones. At 200 feet bgs, the bit and drive casing were switched to
9 5/8-inch OD and the smaller drive casing was telescoped into the borehole. The borehole
was advanced to a total depth (TD) of 498.8 feet bgs on April 28, 2008. The drilling was
suspended at 498.8 feet bgs to allow for geophysical logging of the borehole (Section 3.1.3).

3.1.2 Lithologic Logging

The lithology of the borehole consisted of unconsolidated deposits of sand and gravel. From
the surface to approximately 250 feet bgs, a heterogeneous mixture of sand and gravel of the
upper Santa Fe Group alluvium was encountered. From approximately 250 to 420 feet bgs, the
sediment decreased in average patrticle size with depth. Intermittent layers of sand (sometimes
with a trace of gravel) and silt (also with some sand and gravel) were present. At approximately
420 to 460 feet bgs, a significant change in lithology occurred, characterized by sand and
coarse gravel of varied lithologies that may represent fluvial deposits of the upper ARG. At
approximately 460 to 498.8 feet bgs (borehole TD), a silt and sand unit was encountered.
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3.1.3 Downhole Geophysical Logging

On April 29, 2008, the cased borehole was logged with downhole wireline geophysical tools
supplied by Jet West to help determine the lithologic characteristics of sediments penetrated by
the borehole. Geophysical logs run in the borehole included combination natural gamma ray,
thermal neutron, and 1-arm caliper. Although the caliper instrument is located on the same tool,
the caliper log is not informative as the logging was completed within the steel drive casing.

The neutron log shows a significant signal increase at 200 feet bgs for the telescoped drill
casing. The gamma ray and neutron readings are attenuated approximately 30 percent by the
steel casing and approximately 50 to 60 percent in dual casing. A notable shift in the neutron
signal occurs at 484 feet bgs, indicating the level of groundwater in the borehole at the time of
the logging. The neutron logging continued another 12 feet below the water. (The gamma
signal is unaffected by the presence of water in the borehole.)

The interpretation of the log indicates that the formation is composed of interbedded clay, silt,
and sand. The lithology from 200 feet bgs to TD consisted of “dirty” sand bounded by clay
layers and silt (Jet West April 2008). Dirty sand refers to sediment with relatively coarse

sand grains mixed with silt and clay that have relatively low hydraulic conductivity and low
transmissivity. Sand lenses were present at 200 to 345, 429 to 436, and 456 to 496 feet bgs.
Clay and silt were encountered from 345 to 429 and 436 to 456 feet bgs. The region of
concern, from the groundwater level (approximately 484 feet bgs) downward, is predominately
comprised of saturated sand with interbedded silt and clay.

3.14 Initial Groundwater Level and Well Construction

On April 29, 2008, the initial groundwater level in the cased borehole was approximately
487 feet bgs. During the geophysical logging (occurring later that same day), the groundwater
level was measured at approximately 484 feet bgs within the steel drive casing.

Well installation began on April 29, 2008, and was completed on May 1, 2008. The well

was constructed of nominal 5-inch-diameter (inside diameter [ID] of 4.767 inches and OD of
5.563 inches); Schedule 80 PVC, flush-threaded, blank casing; and a 30-foot length of
0.010-inch slot, Schedule-80 PVC screen. This screen slot size was specified in the Plan to
accommodate the fine-grained sand, silt, and clay encountered in the borehole. The sump
consisted of a 5-foot length of nominal 5-inch-diameter, Schedule 80 PVC, flush-threaded, blank
casing with a threaded end cap placed at the bottom. PVC centralizers were placed above and
below the screen section and subsequently every 100 feet along the blank casing (Figure 3-1).

The bottom of MWL-MW?7 was placed at approximately 498.75 feet bgs, and the nominal
30-foot screen section was placed from 464.65 to 493.99 feet bgs. Colorado Silica Sand
(#20-40) was used as the primary sand pack in the annulus around the screen and extended
approximately 10.85 feet above the top of the screen to 453.8 feet bgs. A secondary sand pack
using #60 Colorado Silica Sand was placed from 448.6 to 453.8 feet bgs (the #40-60 sand
specified in the Plan is no longer commercially available). A 31.2-foot volclay coarse

chip (3/8-inch) plug was placed from 417.4 to 448.6 feet bgs. The chips were hydrated with

20 gallons of water three times during the chip placement and then with 100 gallons of water
and allowed to set approximately 30 minutes.
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Figure 3-1
Installation of a Groundwater Monitoring Well with a PVC Centralizer
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A bentonite grout (SmoothGrout20™ One Step Grouting System) mixture was used to fill the
remainder of the annulus (12 to 417 feet bgs). The first lift of approximately 110 feet of grout
was placed and allowed to set for 24 hours. The subsequent lifts of grout were placed in
approximate 100-foot lifts and allowed to set for one hour. The final grout lift was brought to
approximately 12 feet bgs. The water level in the well on May 1, 2008 (following installation)
was approximately 489.5 feet bgs.

3.15 Discussion with the NMED

Following the installation of MWL-MW7, DOE/Sandia and NMED personnel discussed the
anomalously low groundwater elevations. It was anticipated that the static water level in
MWL-MW?7 would have been approximately 467 feet bgs (based upon the water level from
MWL-MW3 approximately 250 feet away). The actual water level of approximately 498 feet bgs
may reflect the strong downward vertical gradient in the Santa Fe Group units in the area.
Although it was known that a gradient in this area existed, the magnitude of the gradient was not
anticipated. The 30-foot screen section in MWL-MW?7 was set to the depth proposed in the
Plan; therefore, only approximately 4 to 5 feet of water-bearing strata is exposed in the screen
section.

DOE/Sandia discussed this situation with the NMED, and the NMED directed DOE/Sandia to
set the two remaining wells (MWL-MW8 and MWL-MW9) as proposed in the Plan regardless of
the water level encountered during drilling and installation.

3.2 Well MWL-MW8

Drilling of the borehole for MWL-MWS8, located west of the MWL (Figure 1-2), commenced on
May 2, 2008.

3.2.1 Drilling Operations

The drilling equipment was decontaminated at the ER Project decontamination pad in TA-III
following the installation of MWL-MW?7 and prior to the start of drilling operations at MWL-MW8.
The first 200 feet of borehole was advanced with a tricone bit and 11 3/4-inch OD drive casing.
At 200 feet bgs, the bit and drive casing were switched to 9 5/8-inch OD and the smaller drive
casing was telescoped into the borehole. The borehole was advanced to a TD of 535 feet bgs
on May 7, 2008. The drilling was suspended at 535 feet bgs to allow for geophysical logging of
the borehole (Section 3.2.3).

3.2.2 Lithologic Logging
The lithology of the borehole consisted of unconsolidated alluvial deposits of the late
Pleistocene post-Santa Fe Group alluvium and late Pliocene to Pleistocene upper Santa Fe

Group.

From the surface to approximately 38 feet bgs, a sand and gravel mixture of the late
Pleistocene post-Santa Fe Group alluvium was encountered. From approximately 38 to
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370 feet bgs, a heterogeneous mixture of silt, sand, and gravel of the upper Santa Fe Group
was present. From approximately 370 to 518 bgs, the sediments decreased in average particle
size with depth. Intermittent layers of sand (sometimes with a trace of gravel) and clayey sand
and silt were encountered. At approximately 518 to 535 feet bgs, a significant change in
lithology occurred, characterized by sand and coarse gravel of varied lithologies that may
represent fluvial deposits of the upper ARG. A silt and clay unit was encountered at
approximately 535 feet bgs (borehole TD).

3.2.3 Downhole Geophysical Logging

On May 8, 2008, the cased borehole was logged with downhole wireline geophysical tools
supplied by Jet West to help determine the lithologic characteristics of sediments penetrated by
the borehole. Geophysical logs run in the borehole included combination natural gamma ray,
thermal neutron, and 1-arm caliper. Although the caliper instrument is located on the same tool,
the caliper log is not informative as the logging was completed within the steel drive casing.

The neutron log reveals a significant signal increase at 200 feet bgs for the telescoped drill
casing. A notable shift in the neutron signal occurs at 521.5 feet bgs indicating the level of
groundwater in the borehole at the time of the logging. The neutron logging continued another
11 feet below the water. (The gamma signal is unaffected by the presence of water in the
borehole.)

The interpretation of the log indicates that the formation is composed of interbedded clay, silt,
and sand. The lithology from 200 feet bgs to TD consisted of dirty sand bounded by clay layers
and silt (Jet West May 2008a). Sand lenses were predominant at 200 to 367, 413 to 430, 438
to 443, 487 to 497, and 508 to 535 feet bgs. Clay and silt were encountered from 367 to 413,
430 to 438, 443 to 487, and 497 to 508 feet bgs. From the groundwater level at the time of
logging (approximately 521 feet bgs) downward, the formation is predominately comprised of
saturated sand with interbedded clay.

3.24 Initial Groundwater Level and Well Construction

On May 8, 2008, the initial groundwater level in the cased borehole was approximately

530 feet bgs. During the geophysical logging (occurring later that same day), the groundwater
level was measured at approximately 521 feet bgs within the steel drive casing. These
preliminary water levels do not reflect equilibrium conditions, as the expected static groundwater
level was approximately 20 to 30 feet higher. However, the low transmissivity of the local
aquifer material and steel casing prevented equilibrium conditions from being achieved until
after the well materials were installed.

Well installation began on May 8, 2008, and was completed on May 12, 2008. The well

was constructed of nhominal 5-inch-diameter (ID of 4.767 inches and OD of 5.563 inches),
Schedule 80 PVC, flush-threaded, blank casing and a 30-foot length of 0.010-inch slot,
Schedule-80 PVC screen. This screen slot size was specified in the Plan to accommodate the
fine-grained sand, silt, and clay encountered in the borehole. The sump consisted of a 5-foot
length of nominal 5-inch-diameter, Schedule 80 PVC, flush-threaded, blank casing with a
threaded end cap placed at the bottom. PVC centralizers were placed above and below the
screen section and subsequently every 100 feet along the blank casing (Figure 3-1).
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A volclay coarse chip (3/8-inch) plug was used to backfill the borehole from 506.5 to
535 feet bgs. Colorado Silica Sand (#20-40) was used to backfill the borehole from 500 to
506.5 feet bgs.

The bottom of MWL-MW8 was placed at approximately 500 feet bgs, and the nominal 30-foot
screen section was placed from 465 to 495 feet bgs. The #20-40 Colorado Silica Sand was
used as the primary sand pack in the annulus around the screen and extended approximately
7 feet above the top of the screen to 458 feet bgs. A secondary sand pack using #60 Colorado
Silica Sand was placed from 453 to 458 feet bgs (the #40-60 sand specified in the Plan is no
longer commercially available). A 28.8-foot volclay coarse chip (3/8-inch) plug was placed from
424.2 to 453 feet bgs. The chips were hydrated with water continuously during the chip
placement and then allowed to set overnight.

A bentonite grout (SmoothGrout20™ One Step Grouting System) mixture was used to fill the
remainder of the annulus (12 to 424 feet bgs). The first lift of approximately 100 feet of grout
was placed and allowed to set for 24 hours. The subsequent lifts of grout were placed in
approximate 100-foot lifts and allowed to set for one hour. The final grout lift was brought to
approximately 12 feet bgs.

3.3 Well MWL-MW9

Drilling of the borehole for MWL-MW?9, located west of the MWL (Figure 1-2), commenced on
May 13, 2008.

3.3.1 Drilling Operations

The drilling equipment was decontaminated at the ER Project decontamination pad in TA-III
following the installation of MWL-MW8 and prior to the start of drilling operations at MWL-MW9.
The first 200 feet of borehole was advanced with a tricone bit and 11 3/4-inch OD drive casing.
At 200 feet bgs, the bit and drive casing were switched to 9 5/8-inch OD and the smaller drive
casing was telescoped into the borehole. The borehole was advanced to a TD of 535 feet bgs
on May 14, 2008. The drilling was suspended at 535 feet bgs to allow for geophysical logging
of the borehole (Section 3.3.3).

3.3.2 Lithologic Logging

The lithology of the borehole consisted of unconsolidated deposits of sand and gravel. From
the surface to approximately 240 feet bgs, a heterogeneous mixture of sand and gravel of the
upper Santa Fe Group alluvium was encountered. From approximately 240 to 416 feet bgs,
the sediments decreased in average particle size with depth. Intermittent layers of sand
(sometimes with a trace of gravel) and silt (also with some sand and gravel) were present. At
approximately 416 to 440 feet bgs, a significant change in lithology occurred, characterized by
sand and coarse gravel of varied lithologies that may represent fluvial deposits of the upper
ARG. At approximately 440 to 515 feet bgs, silt, sand, and clay units were encountered. From
approximately 515 to 535 bgs (borehole TD), a sand and gravel unit was again encountered,
with a thin silt and clay unit at approximately 528 feet bgs.
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3.3.3 Downhole Geophysical Logging

On May 15, 2008, the cased borehole was logged with downhole wireline geophysical tools
supplied by Jet West to help determine the lithologic characteristics of sediments penetrated in
the borehole. Geophysical logs run in the borehole included combination natural gamma ray,
thermal neutron, and 1-arm caliper. Although the caliper instrument is located on the same tool,
the caliper log is not informative as the logging was completed within the steel drive casing.

The neutron log reveals a significant signal increase at 200 feet bgs for the telescoped drill
casing. A notable shift in the neutron signal occurs at 494 feet bgs indicating the level of
groundwater in the borehole at the time of the logging. The neutron logging continued another
41 feet below the water. (The gamma signal is unaffected by the presence of water in the
borehole.)

The interpretation of the log indicates that the formation is composed of interbedded clay, silt,
and sand. The lithology from 200 feet bgs to TD consisted of dirty sand bounded by clay layers
and silt (Jet West May 2008b). Sand lenses with interbedded clay layers were present at 200 to
362, 410 to 427, 435 to 444, 488 to 495, and 502 to 535 feet bgs. Clay and silt with interbedded
sand were present from 362 to 410, 427 to 435, 444 to 488, and 495 to 502 feet bgs. From the
groundwater level at the time of logging (approximately 494 feet bgs) downward, the formation
is predominately comprised of saturated sand with interbedded clay.

3.34 Initial Groundwater Level and Well Construction

On May 15, 2008, the initial groundwater level in the cased borehole was approximately
499 feet bgs. During the geophysical logging (occurring later that same day), the groundwater
level was measured at approximately 494 feet bgs within the steel drive casing.

Well installation began on May 15, 2008, and was completed on May 19, 2008. The well

was constructed of nominal 5-inch-diameter (ID of 4.767 inches and OD of 5.563 inches),
Schedule 80 PVC, flush-threaded, blank casing and a 30-foot length of 0.010-inch slot,
Schedule-80 PVC screen. This screen slot size was specified in the Plan to accommodate the
low transmissive sand, silt, and clay encountered in the borehole. The sump consisted of a
5-foot length of nominal 5-inch-diameter, Schedule 80 PVC, flush-threaded, blank casing with a
threaded end cap placed at the bottom. PVC centralizers were placed above and below the
screen section and subsequently every 100 feet along the blank casing (Figure 3-1).

A volclay coarse chip (3/8-inch) plug was used to backfill the borehole from 500.5 to
535 feet bgs. Colorado Silica Sand (#20-40) was used to backfill the borehole from 500 to
500.5 feet bgs.

The bottom of MWL-MW9 was placed at approximately 500 feet bgs, and the nominal 30-foot
screen section was placed from 465 to 495 feet bgs. The #20-40 Colorado Silica Sand was
used as the primary sand pack in the annulus around the screen and extended approximately
6.3 feet above the top of the screen to 458.7 feet bgs. A secondary sand pack using #60
Colorado Silica Sand was placed from 452.5 to 458.7 feet bgs (the #40-60 sand specified in the
Plan is no longer commercially available). A 32.9-foot volclay coarse chip (3/8-inch) plug was
placed from 419.6 to 452.5 feet bgs. The chips were hydrated with water continuously during
the chip placement and then allowed to set overnight.
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A bentonite grout (SmoothGrout20™ One Step Grouting System) mixture was used to fill the
remainder of the annulus (12 to 419.6 feet bgs). The first lift of approximately 100 feet of grout
was placed and allowed to set for 24 hours. The subsequent lifts of grout were placed in
approximate 100-foot lifts and allowed to set for one hour. The final grout lift was brought to
approximately 12 feet bgs.

3.4 Wellhead Construction

The wellhead construction for all three groundwater monitoring wells (MWL-MW7, MWL-MW8,
and MWL-MW9) was similar and followed procedures proposed in the Plan. A 10-foot length of
nominal 12-inch-diameter steel casing was used as the protective casing at the surface. The
casing, equipped with a hinged locking cap, was placed approximately 7 feet bgs and 3 feet
aboveground. A fitted locking well cap was also placed on the PVC casing. Concrete was
poured into the annulus from the top of the grout (approximately 12 feet bgs in each borehole)
to the surface. A 3- by 3-foot pad was built around the casing, and a brass marker cap was
placed in the pad denoting the well name. Three steel guard posts were placed around the pad,
and the posts and protective casing were painted yellow.
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4.0 WELL DEVELOPMENT

From May 27 through June 30, 2008, well development of MWL-MW7, MWL-MW8, and
MWL-MW9 was performed in accordance with the Well Development Field Operating Procedure
(FOP) 94-41 (SNL/NM November 1994). Due to the low water yield of the wells, two phases of
development were required. Initially, the wells were developed with the WDC development rig.
ER Project personnel performed the second phase of development by purging the wells with a
submersible pump.

The following water quality parameters were measured and recorded during well development:

o Temperature (degrees Celsius)

o Specific Conductivity (micromhos/centimeter)

° pH

e Turbidity (measured in nephelometric turbidity units [NTUSs])

The Well Development Forms are provided in Appendix G.

4.1 Phase 1 Well Development

The predevelopment water level readings and the calculated saturated wellbore volumes,
which includes pore spaces in the annular sand pack, are presented in Table 4-1. Because the
wellheads had not been surveyed at the time of development, all measurements and volumes
are estimated and rounded to the nearest tenth of a foot and whole gallon, respectively. A
minimum of 5 saturated wellbore volumes (also shown in Table 4-1) represents the target
volume to be removed from a borehole drilled without mud or water, as defined in the FOP
(SNL/NM November 1994). The FOP defines the completion of well development at the point
where the minimum wellbore volumes have been removed and representative water is obtained
(representative water is obtained when pH, temperature, turbidity, and specific conductivity
measurements are within 10 percent for three consecutive wellbore volumes).

Well development at MWL-MW?7 began by swabbing the well screen with the surge block. A
stainless steel bailer was used to begin evacuating the well. Although turbid, the water did not
contain much coarse sediment. The well was dry after bailing approximately 5 to 10 gallons of
water. The well was bailed throughout the day, allowing time for recovery. Approximately

10 saturated wellbore volumes (a total of 140 gallons of water) were removed from the well with
the bailer. Stable water quality parameters were not achieved for MWL-MW?7 during Phase 1
well development activities.

Well development of MWL-MW8 began by swabbing the well screen followed by evacuating the
well with a stainless steel bailer. Although turbid, the water did not contain much coarse
sediment. Approximately 5 to 10 gallons of water were bailed before the well was dry. Another
15 gallons of water were bailed before the well was dry again. The following day, the well was
repeatedly swabbed, bailed dry, and allowed to recover. Approximately 11 wellbore volumes (a
total of 138 gallons of water) were removed from the well with the bailer. Stable water quality
parameters were not achieved for MWL-MW8 during Phase 1 well development activities.
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Table 4-1
Calculated Saturated Wellbore Volumes
MWL-MW7, MWL-MW8, and MWL-MW9 Well Development

Saturated
Water Level Wellbore Volume Target Volume
Well Date (ft BTOC) (gal.)
Phase 1 5 Saturated Wellbore
Volumes (gal.)
MWL-MW7 05-27-08 488.9 13 46
MWL-MW8 05-28-08 490.4 12 63
MWL-MW9 05-28-08 490.6 12 62
Phase 2 3 Saturated Wellbore
Volumes (gal.)
MWL-MW7 06-24-08 489.9 12 35
MWL-MW8 06-25-08 490.6 12 36
MWL-MW9 06-26-08 491.4 11 33
BTOC = Below top of casing.
ft = Foot (feet).
gal. = Gallons.

Well development at MWL-MW9 began by swabbing the well followed by evacuating the well
with a stainless steel bailer. Although turbid, the water did not contain much coarse sediment.
Approximately 12 gallons of water were bailed before the well was dry. The following day, the
well was repeatedly swabbed, bailed dry, and allowed to recover. Approximately 7 wellbore
volumes (a total of 89 gallons of water) were removed from the well with the bailer. Stable
water quality parameters were not achieved for MWL-MW9 during Phase 1 well development
activities.

4.2 Phase 2 Well Development

Water quality parameters did not stabilize during Phase 1 well development (bailing and
swabbing). ER Project personnel continued well development activities during Phase 2 by
purging each well with a submersible pump (Bennett™) at approximately 1/3 gallon per minute
(lowest possible flow rate). The pump was set at the bottom of the screen section in each well.
Each well was purged with the pump for an additional three consecutive, saturated wellbore
volumes, as specified in the FOP (SNL/NM November 1994). Table 4-2 summarizes the water
guality parameters measured during Phase 2 of well development.

Well development continued in MWL-MW?7 on June 24, 2008. Approximately 14 gallons of
water were purged before the water level in the well was too low to continue pumping. The
well was allowed to recover, repeatedly pumped throughout the day, and allowed to recover.
Approximately 4 wellbore volumes (52 gallons of water) were pumped from the well, in addition
to the 10 wellbore volumes removed during Phase 1. Specific conductivity and pH were stable
within 10 percent in the last three wellbore volumes. Temperature and turbidity fluctuated each
time the well was pumped to a low level. Turbidity was generally less than 5 NTUs.
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Table 4-2

Summary of Water Quality Parameters for MWL-MW7, MWL-MW8, and MWL-MW9
During Phase 2 Well Development, June 2008

Specific
Gallons Water Level | Temperature | Conductivity Turbidity
Time Pumped? (BTOC) (°C) (umho/cm) pH (NTU)
MWL-MW?7 (June 24, 2008)
0840 0 489.9 -- - - -
0901 2 491.4 23.87 586 7.16 2.11
0906 4 492.0 22.66 592 7.29 2.22
0911 6 492.7 22.48 586 7.31 1.47
0917 8 492.8 22.61 595 7.36 2.14
0924 10 492.8 22.93 594 7.36 141
0931 12 492.8 23.19 593 7.43 1.66
0936 14 493.4° 22.31 588 7.40 0.89
1017 - 490.5 -- - - -
1027 18 492.5 22.50 586 7.30 0.54
1032 20 493.2 22.82 586 7.36 7.36
1034 21 493,5P 22.96 587 7.39 6.40
1112 - 490.6 -- - - -
1121 25 492.3 23.53 592 7.31 1.69
1126 27 492.9 23.72 589 7.38 1.57
1131 29 493.3 23.92 589 7.39 6.34
1134 30 493,40 23.87 588 7.38 9.16
1258 - 489.5 -- - - -
1310 34 491.3 25.85 592 7.31 0.84
1319 36 491.7 26.44 590 7.29 3.57
1326 38 492.0 26.51 590 7.36 4.25
1334 40 492.3 25.91 589 7.36 2.35
1341 42 492.6 25.84 589 7.37 1.61
1349 44 492.8 25.73 589 7.36 1.36
1356 46 492.9 25.67 589 7.36 1.02
1404 48 493.1 25.67 589 7.34 0.39
1411 50 493.3 25.47 590 7.34 0.30
1415 51 493.4 25.36 589 7.34 0.40
1419 52 493,40 25.39 590 7.34 0.33
MWL-MWS8 (June 25 through June 26, 2008)

0851 0 490.6 -- - - -
0907 2 494.6 23.57 606 7.13 0.81
0912 4 495.8 22.94 604 7.30 1.65
0915 5 496.3 22.78 611 7.34 1.97
0918 6 496.9 22.68 615 7.36 1.69
0921 7 497.4° 22.71 621 7.37 1.59
1133 - 491.9 -- - - -
1142 11 494.8 23.90 623 7.30 4.05
1144 12 495.5 23.53 615 7.32 1.86
1146 13 496.1 23.48 614 7.24 1.45
1148 14 496.7 23.41 614 7.24 6.57
1150 15 497 .45 23.41 613 7.26 15.6
1348 - 492.2 -- - - -

Refer to footnotes at end of table.
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Table 4-2 (Continued)
Summary of Water Quality Parameters for MWL-MW7, MWL-MW8, and MWL-MW9
During Phase 2 Well Development, June 2008

Specific
Gallons Water Level | Temperature | Conductivity Turbidity
Time Pumped? (BTOC) (°C) (umho/cm) pH (NTU)
MWL-MWS8 (June 25 through June 26, 2008) (Continued)

1401 19 494.8 25.69 619 7.28 14.0
1403 20 495.4 25.24 619 7.22 2.30
1406 21 496.1 25.06 618 7.24 2.24
1409 22 496.6 25.11 617 7.25 9.37
1412 23 497.1 25.18 615 7.28 194
1415 24 497.5° 25.14 615 7.30 224
0810 - 490.6 -- - - -

0823 28 493.7 21.32 610 7.42 7.25
0825 29 494.1 21.42 612 7.37 3.26
0828 30 494.8 21.74 613 7.35 2.24
0830 31 495.4 21.90 613 7.36 5.05
0833 32 496.0 21.95 613 7.37 12.1
0835 33 496.7 22.02 613 7.38 19.1
0837 34 497 .45 22.04 613 7.38 21.4

MWL-MW9 (June 26 through June 30, 2008)

0928 0 491.4 -- - - -

0946 1 495.5 26.82 579 6.63 1.11
0949 2 496.1 26.12 571 6.96 0.93
0952 3 496.8 25.33 562 7.17 1.44
0954 4 497.2 24.98 558 7.27 1.26
0955 4 497.5 24.74 559 7.29 1.33
0957 5 497.7° 24.56 557 7.32 1.81
1252 - 491.7 -- - - -

1301 9 495.6 25.22 576 7.20 6.78
1303 10 496.3 24.69 580 7.17 1.87
1305 11 497.1 24.56 579 7.17 2.09
1307 12 497.7° 24.39 579 7.18 2.57
0819 - 491.4 -- - - -

0828 16 495.2 19.95 574 7.35 10.9
0831 17 496.0 20.35 577 7.30 1.28
0834 18 496.6 20.80 578 7.30 0.90
0837 19 497.3 20.95 578 7.31 0.87
0840 20 497.8° 21.07 578 7.32 1.09
1250 - 491.5 -- - - -

1300 24 495.1 22.52 575 7.31 8.07
1303 25 495.8 22.31 578 7.28 1.74
1305 26 496.5 22.38 578 7.26 2.58
1308 27 497.4 22.42 578 7.27 2.26
1310 28 497.7° 22.47 578 7.28 2.25
0814 - 491.6 -- - - -

0823 32 495.6 19.88 575 7.41 5.75
0825 33 496.3 20.34 575 7.34 0.91
0827 34 497.1 20.74 569 7.33 1.02
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Table 4-2 (Concluded)
Summary of Water Quality Parameters for MWL-MW7, MWL-MW8, and MWL-MW9
During Phase 2 Well Development, June 2008

Specific
Gallons Water Level | Temperature | Conductivity Turbidity
Time Pumped? (BTOC) (°C) (umho/cm) pH (NTU)
MWL-MW9 (June 26 through June 30, 2008) (Continued)

0829 35 497.8b 20.94 559 7.34 1.07
1245 - 491.7 -- - - -

1258 39 495.1 23.84 565 7.35 6.25
1300 40 495.9 23.20 578 7.25 2.30
1303 41 496.5 23.13 578 7.25 1.14
1306 42 497.3 22.98 579 7.26 1.30
1309 43 497.8 22.86 577 7.29 1.93

3Phase 2 pumping followed the Phase 1 evacuation by bailing. Stable water quality parameters were not
achieved during Phase 1.

bwell purged dry then allowed to recover to approximately 80% of the initial Phase 2 water level before
development continued.

BTOC = Below top of casing.

°C = Degrees Celsius.

umho/cm = Micromho(s)/centimeter.
NTU = Nephelometric turbidity unit.

-- = Parameter not measured during well recovery.

Development of MWL-MWS8 continued on June 25, 2008. The well was repeatedly pumped dry
and allowed to recover. Approximately 3 wellbore volumes (34 gallons of water) were pumped
from the well, in addition to the 11 wellbore volumes removed during Phase 1. Specific
conductivity and pH were stable within 10 percent in the last three wellbore volumes.
Temperature and turbidity fluctuated each time the well was pumped to a low level.

Development of MWL-MW9 continued on June 26, 2008. The well was repeatedly pumped dry
and allowed to recover. Approximately 4 wellbore volumes (43 gallons of water) were pumped
from the well, in addition to the 7 wellbore volumes removed during Phase 1. Stable water
guality parameters were achieved during pumping of the last three saturated wellbore volumes.
Specific conductivity and pH were stable within 10 percent in the last three wellbore volumes.
Temperature and turbidity fluctuated each time the well was pumped to a low level. Turbidity
was generally below 5 NTUs.
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5.0 VARIANCES

All FOPs and administrative operating procedures cited in the Plan were followed. Several
variances from the Plan occurred during the 2008 P&A, drilling, installation, and well
development activities.

Variance 1 occurred during the P&A of groundwater monitoring well MWL-MW3. The Plan
specified removing the surface protective casing to approximately 5 feet bgs. This was not
possible as MWL-MW3 had been installed with mud-rotary drilling techniques, and a 20-foot
length of conductor casing had been left in place at the wellhead. This construction method had
not been identified in the Plan. The well was abandoned as described in Chapter 2.0.

Variance 2 occurred during the drilling of the boreholes for MWL-MW8 and MWL-MW9. The
Plan specified that the boreholes would be drilled to approximately 500 feet bgs. The boreholes
were each advanced to 535 feet bgs in order to observe the lithology (recorded on the lithology
logs provided in Appendices D and E). The boreholes were then backfilled with bentonite pellet
plugs to approximately 500 feet bgs.

Variance 3 occurred in the installation of the well casing. The Plan specified that the 30-foot
screen sections be placed such that approximately 5 feet of screen is above the static
groundwater level and 25 feet of screen is submerged. This varied for each of the wells and the
screens were set as described in Chapter 3.0. Each well was set to the depth specified in the
Plan, yet the static groundwater elevation was lower than anticipated. This condition was
discussed with the NMED following the installation of MWL-MW?7, and the NMED specified that
DOE/Sandia should set the wells to the depth as described in the Plan.

Variance 4 occurred in the installation of the bentonite plug above the secondary sand filter
pack for each of the three wells. The Plan specified a 10-foot seal to be placed above the sand
pack. WDC, the drilling contractor, preferred to place a 30-foot seal. Previously, DOE/Sandia
had consulted with a different contractor who preferred a 10-foot seal. The placement of the
seal also varied from what was specified in the Plan. The seal was to be placed in 5-foot lifts,
hydrating between the lifts. The plug in each well was installed as described in Chapter 3.0.

Variance 5 occurred in the installation of the secondary sand filter pack (placed above the
primary filter pack) in groundwater monitoring wells MWL-MW7 and MWL-MW8. The Plan
specified the use of #40-60 sand. This combination of screen size fractions is no longer
commercially available. A sand filter pack of single size fraction 60 was used.

Variance 6 occurred during the development of each of the wells. The required volumes were
achieved, yet the primary target of field parameter agreement within 10 percent was not
achieved for turbidity and temperature. This may be due to the low water levels and low-
yielding nature of the units within the Santa Fe Group at these depths. Each of the wells was
repeatedly bailed/pumped to the lowest level possible and then required a recovery period.
Water quality parameters fluctuated during these cycles (Table 4-2). The secondary target for
turbidity (less than 5 NTUs) was achieved during development for each of the wells.
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APPENDIX A
Well Data for MWL-MW7, MWL-MW8, and MWL-MW9






Table A-1
Well Data for MWL-MW7
Mixed Waste Landfill, Sandia National Laboratories, New Mexico

Items Required by the Order? Section VIII.D

Comments

1. Well name/number MWL-MW7
2. Date of well construction June 24, 2008 (construction and development done)
3. Drilling method Air-rotary casing hammer
4. Dirilling contractor and name of driller WDC Exploration and Wells, Mark Green
5. Borehole diameter and well casing diameter | Borehole: 11 3/4 inches, 0 to 200 ft bgs; 9 5/8 inches,
200 to 498.8 ft bgs
Well casing: 5.563 inches OD, 4.767 inches ID
6. Well depth 498.8 ft bgs
7. Casing length 501.2 ft total (498.8 ft bgs, 2.40 ft aboveground)
8. Casing materials Schedule 80 PVC
9. Casing and screen joint type Flush thread
10. Screened interval(s) 464.7 to 494 ft bgs
11. Screen materials Schedule 80 PVC
12. Screen slot size and design 0.010-inch slotted screen
13. Filter pack material and gradation Primary: #20-40 Colorado Silica Sand
Secondary: #60 Colorado Silica Sand
14. Filter pack volume (calculated and actual)® Calculated: 17.1 ft3, 34 bags (50-Ib)
Actual: 18.5 ft3, 37 bags (50-lb)
15. Filter pack placement method Gravity feed through drive casing
16. Filter pack interval(s) Primary: 453.8 to 498.8 ft bgs
Secondary: 448.6 to 453.8 ft bgs
17. Annular sealant composition Volclay (bentonite) chip plug, bentonite grout
18. Annular sealant placement method Gravity feed through drive casing
19. Annular sealant volume (calculated and Calculated:
actual) Plug 11.9 ft3, (16 bags [50-Ib] bentonite chips)
Grout 1st 100-ft lift, 38 ft3, 284 gallons
Grout 2nd through 4th ~100-ft lifts, ~883 gallons total
(brought to ~12 ft bgs)
Actual:
Plug: 8.7 ft3, (13 buckets [5-gallon] of chips)
Grout 1st 100-ft lift (not tagged), 38 ft3, 284 gallons
Grout 2nd through 4th ~100-ft lifts, ~1,186 gallons
total (brought to ~12 ft bgs)
20. Annular sealant interval(s) Plug: 417.4 to 448.6 ft bgs
Grout: 7 to 417.4 ft bgs
21. Surface sealant composition Concrete
22. Surface seal placement method Gravity fed into annulus
23. Surface sealant volume (calculated and Calculated: 5.25 ft3
actual) Actual: not recorded, placed concrete 0 to 12 ft bgs
24. Surface sealant interval 0to 12 ft bgs
25. Surface seal and well apron design and 3- by 3-ft by ~4-inch-deep concrete pad
construction
26. Well development procedure and turbidity Bennett™ pump (see Table 4-2 for turbidity
measurements measurements)
27. Well development purge volume(s) and Total of 192 gallons (see Table 4.2 for parameter

stabilization parameter measurements

measurements)

Refer to footnotes at end of table.

AL/9-08/WP/SNL08:R6009.doc

A-1 840857.04.34.00.00 09/11/08 2:03 PM




Table A-1 (Concluded)
Well Data for MWL-MW7
Mixed Waste Landfill, Sandia National Laboratories, New Mexico

Items Required by the Order? Section VIII.D

Comments

28. Type and design and construction of
protective casing

10-ft length of 12-inch-diameter steel casing with
hinged cap (7 ft bgs and 3 ft aboveground)

29. Well cap and lock

Hinged cap on protective casing with padlock and
locking well cap with padlock on well casing

30. Ground surface elevation

5378.23 ft amsl

31. Survey reference point elevation on well
casing

5380.63 ft amsl

32. Top of monitoring well casing elevation

5380.63 ft amsl

33. Top of protective steel casing elevation

5380.95 ft amsl (locking cover removed)

34. Name of geologist

Mike Skelly

35. Initial water level

485.9 ft bgs (predevelopment water level,
May 1, 2008)

36. Final water level

488.89 ft bgs (postdevelopment water level,
May 27, 2008)

37. Date of well development

May 27 to June 24, 2008

aNew Mexico Environment Department, April 2004.

“Compliance Order on Consent Pursuant to the New

Mexico Hazardous Waste Act,” § 74-4-10, New Mexico Environment Department, Santa Fe, New Mexico.
bFilter pack volume defined as the total volume of filter pack sand placed in well, both adjacent to the well
casing, screen, and sump and below the sump (if applicable).

amsl = Above mean sea level.
bgs = Below ground surface.
ft = Foot (feet).

ft3 = Cubic feet.

ID = Inside diameter.

Ib = Pound(s).

MWL = Mixed Waste Landfill
oD = QOutside diameter.

PVC = Polyvinyl chloride.
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Table A-2
Well Data for MWL-MW8
Mixed Waste Landfill, Sandia National Laboratories, New Mexico

Iltems Required by the Order? Section VIII.D Comments

1. Well name/number MWL-MW8

2. Date of well construction June 26, 2008 (construction and development done)

3. Drilling method Air-rotary casing hammer

4. Dirilling contractor and name of driller WDC Exploration and Wells, Mark Green

5. Borehole diameter and well casing diameter Borehole: 11 3/4 inches, 0 to 200 ft bgs; 9 5/8 inches,
200 to 535 ft bgs
Well casing: 5.563 inches OD, 4.767 inches ID

6. Well depth 500 ft bgs

7. Casing length 502.28 ft total (500 ft bgs, 2.28 ft aboveground)

8. Casing materials Schedule 80 PVC

9. Casing and screen joint type Flush thread

10. Screened interval(s) 465 to 495 ft bgs

11. Screen materials Schedule 80 PVC

12. Screen slot size and design 0.010-inch slotted screen

13. Filter pack material and gradation Primary: #20-40 Colorado Silica Sand

Secondary: #60 Colorado Silica Sand

14. Filter pack volume (calculated and actual)® Calculated: 19.5 ft3, 39 bags (50-Ib)

Actual: 18 ft3, 36 bags (50-Ib)

15. Filter pack placement method Gravity feed through drive casing
16. Filter pack interval(s) Primary: 458 to 506.5 ft bgs
Secondary: 453 to 458 ft bgs
17. Annular sealant composition Volclay (bentonite) chip plug, bentonite grout
18. Annular sealant placement method Gravity feed through drive casing
19. Annular sealant volume (calculated and Calculated:
actual) Plug 10.9 ft3, (14.5 bags [50-Ib] bentonite chips)

Grout 1st 100-ft lift, 38 ft3, 284 gallons
Grout 2nd through 4th ~100-ft lifts, ~1,205 gallons
total (brought to ~12 ft bgs)

Actual:

Plug: 12.8 ft3, (17 bags [50-Ib] of bentonite chips)
Grout 1st 100-ft lift (not tagged), 38 ft3, 284 gallons
Grout 2nd through 4th ~100-ft lifts, ~1,205 gallons
total (brought to ~12 ft bgs)

20. Annular sealant interval(s) Plug: 424.2 to 453 ft bgs
Grout: 12 to 424.2 ft bgs

21. Surface sealant composition Concrete

22. Surface seal placement method Gravity fed into annulus

23. Surface sealant volume (calculated and Calculated: 5.25 ft3
actual) Actual: not recorded, placed concrete 0 to 12 ft bgs

24. Surface sealant interval 0to 12 ft bgs

25. Surface seal and well apron design and 3- by 3-ft by ~4-inch-deep concrete pad
construction

26. Well development procedure and turbidity Bailer, Bennett™ pump (see Table 4-2 for turbidity
measurements measurements)

27. Well development purge volume(s) and Total of 171.5 gallons (see Table 4.2 for parameter
stabilization parameter measurements measurements)

Refer to footnotes at end of table.
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Table A-2 (Concluded)
Well Data for MWL-MW8
Mixed Waste Landfill, Sandia National Laboratories, New Mexico

Iltems Required by the Order? Section VIII.D

Comments

28. Type and design and construction of
protective casing

10-ft length of 12-inch-diameter steel casing with
hinged cap (7 ft bgs and 3 ft aboveground)

29. Well cap and lock

Hinged cap on protective casing with padlock and
locking well cap with padlock on well casing

30. Ground surface elevation

5379.72 ft amsl

31. Survey reference point elevation on well
casing

5382.0 ft amsl

32. Top of monitoring well casing elevation

5382.0 ft amsl

33. Top of protective steel casing elevation

5382.76 ft amsl (locking cover removed)

34. Name of geologist

Stacy Griffith

35. Initial water level

486.7 ft bgs (predevelopment water level,
May 9, 2008)

36. Final water level

490.4 ft bgs (postdevelopment water level,
May 28, 2008)

37. Date of well development

May 28 to June 26, 2008

aNew Mexico Environment Department, April 2004.

“Compliance Order on Consent Pursuant to the New

Mexico Hazardous Waste Act,” § 74-4-10, New Mexico Environment Department, Santa Fe, New Mexico.
bFilter pack volume defined as the total volume of filter pack sand placed in well, both adjacent to the well
casing, screen, and sump and below the sump (if applicable).

amsl = Above mean sea level.
bgs = Below ground surface.
ft = Foot (feet).

ft3 = Cubic feet.

ID = Inside diameter.

Ib = Pound(s).

MWL = Mixed Waste Landfill.
oD = QOutside diameter.
PVC = Polyvinyl chloride.
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Table A-3
Well Data for MWL-MW9
Mixed Waste Landfill, Sandia National Laboratories, New Mexico

Items Required by the Order? Section VIII.D Comments
1. Well name/number MWL-MW9
2. Date of well construction June 30, 2008 (completion)
3. Drilling method Air-rotary casing hammer
4. Dirilling contractor and name of driller WDC Exploration and Wells, Mark Green
5. Borehole diameter and well casing diameter Borehole: 11 3/4 inches, 0 to 200 ft bgs;
9 5/8 inches, 200 to 535 ft bgs
Well casing: 5.563 inches OD, 4.767 inches ID
6. Well depth 500 ft bgs
7. Casing length 502.60 ft total (500 ft bgs, 2.60 ft aboveground)
8. Casing materials Schedule 80 PVC
9. Casing and screen joint type Flush thread
10. Screened interval(s) 465 to 495 ft bgs
11. Screen materials Schedule 80 PVC
12. Screen slot size and design 0.010-inch slotted screen
13. Filter pack material and gradation Primary: #20-40 Colorado Silica Sand
Secondary: #60 Colorado Silica Sand
14. Filter pack volume (calculated and actual)® Calculated: 16.0 ft3, 32 bags (50-1b)
Actual: 22 ft3, 44 bags (50-1b)
15. Filter pack placement method Gravity feed through drive casing
16. Filter pack interval(s) Primary: 458.7 to 500.5 ft bgs
Secondary: 452.5 to 458.7 ft bgs
17. Annular sealant composition Volclay (bentonite) chip plug, bentonite grout
18. Annular sealant placement method Gravity feed through drive casing

19. Annular sealant volume (calculated and actual) | Calculated:

Plug 12.5 ft3, (16.7 bags [50-Ib] bentonite chips)
Grout 1st 100-ft lift, 38 ft3, 284 gallons

Grout 2nd through 4th ~100-ft lifts, ~1,192 gallons
total (brought to ~12 ft bgs)

Actual:

Plug: 13.5 ft3, (18 bags [50-Ib] of bentonite chips)
Grout 1st 100-ft lift (not tagged), 38 ft3,

284 gallons

Grout 2nd through 4th ~100-ft lifts, ~1,192 gallons
total (brought to ~12 ft bgs)

20. Annular sealant interval(s) Plug: 419.6 to 452.5 ft bgs
Grout: 12 to 419.6 ft bgs

21. Surface sealant composition Concrete

22. Surface seal placement method Gravity fed into annulus

23. Surface sealant volume (calculated and actual) | Calculated: 5.25 ft3
Actual: not recorded, placed concrete 0 to

12 ft bgs
24. Surface sealant interval 0to 12 ft bgs
25. Surface seal and well apron design and 3- by 3-ft by ~4-inch-deep concrete pad
construction
26. Well development procedure and turbidity Bailer, Bennett™ pump (see Table 4-2 for turbidity
measurements measurements)

Refer to footnotes at end of table.
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Table A-3 (Concluded)
Well Data for MWL-MW9
Mixed Waste Landfill, Sandia National Laboratories, New Mexico

Items Required by the Order? Section VIII.D

Comments

27.

Well development purge volume(s) and
stabilization parameter measurements

Total of 131.5 gallons (see Table 4.2 for
parameter measurements)

28.

Type and design and construction of protective
casing

10-ft length of 12-inch-diameter steel casing with
hinged cap (7 ft bgs and 3 ft aboveground)

29.

Well cap and lock

Hinged cap on protective casing with padlock and
locking well cap with padlock on well casing

30. Ground surface elevation 5376.64 ft amsl

31. Survey reference point elevation on well casing | 5379.24 ft amsl|

32. Top of monitoring well casing elevation 5379.24 ft amsl

33. Top of protective steel casing elevation 5379.83 ft amsl (locking cover removed)
34. Name of geologist Mike Skelly

35. Initial water level 489.5 ft bgs (predevelopment water level,

May 19, 2008)

36.

Final water level

490.4 ft bgs (postdevelopment water level,
May 28, 2008)

37

. Date of well development

May 28 to June 30, 2008

aNew Mexico Environment Department, April 2004. “Compliance Order on Consent Pursuant to the New
Mexico Hazardous Waste Act,” § 74-4-10, New Mexico Environment Department, Santa Fe, New Mexico.
bFilter pack volume defined as the total volume of filter pack sand placed in well, both adjacent to the well
casing, screen, and sump and below the sump (if applicable).

amsl = Above mean sea level.
bgs = Below ground surface.
ft = Foot (feet).

ft3 = Cubic feet.

ID = Inside diameter.

Ib = Pound(s).

MWL = Mixed Waste Landfill.
oD = QOutside diameter.
PVC = Polyvinyl chloride.
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APPENDIX B
Groundwater Well Abandonment Diagrams for
MWL-MW1, MWL-MW2, and MWL-MW3



SNL/NM ER PROJECT
GROUNDWATER MONITORING WELL ABANDONMENT DIAGRAM

Wells Decommissioned Wells Decommissioned

in Place -

through Casing Removal

WELL PAD
SURFACE CASING ————3

ORIGINAL ANNULAR SEAL

WELL CASING ——3
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ORIGINAL
BENTONITE SEAL
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SECONDARY FILTER PACK
PRIMARY FILTER PACK

ORIGINAL WELL SCREEN

— S

WELL PAD

CONDITIONED BOREHOLE ———————

CEMENT PLUG

Not to Scale

Well Name

MWL-MWH1

Location

Mixed Waste Landfill

N.M. State Plane Coordinate X

411661.747

N.M. State Plane Coordinate Y

1452661.099

Surface Casing Type

steel conductor casing

Surface Casing Length

5 feet

ID Well Casing

4.75 inches

Well Casing Depth

478 feet below ground surface

Screen Interval

456 to 476 feet below ground surface

Plugging Grout Type

Quick-Grout™ (bentonite grout)

Grout Volume Used

approximately 550 gallons

Date of Decommissioning

23-Apr-08




SNL/NM ER PROJECT
GROUNDWATER MONITORING WELL ABANDONMENT DIAGRAM

Wells Decommissioned

in Place

Wells Decommissioned
through Casing Removal

WELL PAD
SURFACE CASING —2

y"""l
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WELL CASING
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PRIMARY FILTER PACK
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WELL PAD
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CEMENT PLUG

Not to Scale

Well Name

MWL-MW2

Location

Mixed Waste Landfill

N.M. State Plane Coordinate X

411451.366

N.M. State Plane Coordinate Y

1452692.592

Surface Casing Type

steel conductor casing

Surface Casing Length

20 feet

ID Well Casing

4.75 inches

Well Casing Depth

477 feet below ground surface

Screen Interval

452 to 472 feet below ground surface

Plugging Grout Type

Quick-Grout™ (bentonite grout)

Grout Volume Used

approximately 500 gallons

Date of Decommissioning

24-Apr-08




SNL/NM ER PROJECT
GROUNDWATER MONITORING WELL ABANDONMENT DIAGRAM

Wells Decommissioned Wells Decommissioned

in Place

through Casing Removal

WELL PAD

SURFACE CASING ——

N
ORIGINAL ANNULAR SEAL ————M™

WELL CASING

ORIGINAL
BENTONITE SEAL

SECONDARY FILTER PACK

PRIMARY FILTER PACK

ORIGINAL WELL SCREEN

— BN

WELL PAD

CONDITIONED BOREHOLE ————

CEMENT PLUG

Not to Scale

Well Name

MWL-MW3

Location

Mixed Waste Landfill

N.M. State Plane Coordinate X

411407.995

N.M. State Plane Coordinate Y

1452476.617

Surface Casing Type

steel conductor casing

Surface Casing Length

20 feet

ID Well Casing

4.75 inches

Well Casing Depth

476.3 feet below ground surface

Screen Interval

451.3 to 471.3 feet below ground surface

Plugging Grout Type

Quick-Grout™ (bentonite grout)

Grout Volume Used

approximately 500 gallons

Date of Decommissioning

24-Apr-08




APPENDIX C
Field Notes for 2008 Activities at the Mixed Waste Landfill






Well Plug and Abandonment
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Well Installation and Development
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APPENDIX D
Lithologic Logs



Sandia

National ] . ) )
Laboratories Visual Classification of Soils
WELL NAME: MWL-MW7 PROJECT NAME: SNL/NM MIXED WASTE LANDFILL/TA-III
WELL DEPTH: 498.8 FT (FBGS) OWNER NAME: US DOE DATE STARTED: 4/25/08
ELEVATION: 5378.23 FT GWL: 4892.33 FT (FAMSL) on 5/01/08 DATE COMPLETED: 4/28/08
BOREHOLE DEPTH: 498.8 FT (FBGS) DTW: 485.9 FT (FBGS) on 5/01/08 WELL INSTALLATION: 6/24/08
CASING DEPTH: 498.8 FT (FBGS) ENGINEER/GEOLOGIST: Mike Skelly PAGE: 1 of 5
DRILLING METHOD: Air Rotary Casing Hammer
=
5 3 a é
NP MWL-MW7 Oa@ =
o — =
= = n REMARKS
L é’ DESCRIPTION .%5 @
© E &
— 0 . . -
[ —1 0-10, sand, pale yellowish brown (10YR 6/2) to grayish orange (10YR 7/4), e
| —| predominantly fine to medium sand, some gravel (mostly limestone), dry R SwW
[ 10 ] L. 'O. "
. — SIS q
| _| 10-30, sand and gravel, sand as above (color and texture). Gravel mostly S o Lo
L — limestone, some granite, some metamorphics, dry N _DD o 00'
— 20 — e 1 GP
— - S O o f
- o %
— 30 —_ o
n —] 30-60, sand, grayish orange (10YR 7/4) to dark yellowish orange, some silt, "
— ] trace gravel (as above), dry to slightly damp -
— 40 — .
I | osw
L 50 — T
60 — -
— — 60-70, sand (as above at 30 FBGS), except moderate yellowish brown - W
— ] (10YR 5/4) and more silt, dry to slightly damp - S
— 70 —
n —] 70-80, sand and gravel (as above at 10 FBGS), dry o o P
[ _ Qé§ 00- q
— 80 Su—
[ —| 80-100, sand (as above at 30 FBGS), dry to slightly damp, trace gravel -
L 90 — sw
100 —
[ —] 100-110, sand and gravel (as above at 70 FBGS), dry QD .o
| — '0 SR o - GP
- — o 0 o
— 110 o
NOTES:
Drilling Contractor: WDC Exploration and Wells Borehole diameter is 11.75 in. to 200 FBGS and Elevation: Referenced to Ground, ft amsl
Drilling Method: Air Rotary Casing Hammer 9.625 in. from 200 FBGS to 498.8 FBGS Coordinate System: SPC NM Central, NAD 83
Completion Zone: Alluvial Fan Facies Easting: 411409.83/Northing: 1452230.18

Completion Formation: Santa Fe Group

840857.04340000 A3

Date: 9/17/08



Sandia

National ] . ) )
Laboratories Visual Classification of Soils
WELL NAME: MWL-MW7 PROJECT NAME: SNL/NM MIXED WASTE LANDFILL/TA-II
WELL DEPTH: 498.8 FT (FBGS) OWNER NAME: US DOE DATE STARTED: 4/25/08
ELEVATION: 5378.23 FT GWL: 4892.33 FT (FAMSL) on 5/01/08 DATE COMPLETED: 4/28/08
BOREHOLE DEPTH: 498.8 FT (FBGS) DTW: 485.9 FT (FBGS) on 5/01/08 WELL INSTALLATION: 6/24/08
CASING DEPTH: 498.8 FT (FBGS) ENGINEER/GEOLOGIST: Mike Skelly PAGE: 2 of 5
DRILLING METHOD: Air Rotary Casing Hammer
=
5 3 a é
= MWL-MW7 Sa >
g DESCRIPTION o= 2 REMARKS
oo o O
© E &
— 110 3
[ —1 110-120, sand (as above at 80 FBGS), dry to damp C sw
[ 120 _ L
- | < <O o
| _| 120-130, sand and gravel, pale yellowish brown (10YR 6/2), mostly coarse sand o o
— — and fine pea-size gravel, dry to damp © o g GP
— 130 e
[ —| 130-140, sand (as above at 80 FBGS), dry to damp, more gravel C
| — C SW
[ 140 _ *
[ —] 140-150, sand (as above at 80 FBGS), dry to damp, occasional coarse gravel L
—  — (>1inch) . Sw
— 150 - - S
[ —| 150-160, sand and gravel (as above at 120 FBGS), dry P 5% o
— — < o © GP
| — O Lo,
— 160 é ;Q, )
[ —| 160-170, sand (as above at 80 FBGS) A
| _ t. SW
[ 170 — o
[ —] 170-180, sand and gravel (as above at 120 FBGS), considerable pea gravel, dry Qg 00 o
L | todamp ‘o o| GP
| — < o ©
[ 180 ‘.O .‘ .‘ 0«‘
[ —| 180-190, sand (as above at 80 FBGS), dry to damp LT S
- LT W
[ 190 — R
[ —| 190-200, sand (as above at 80 FBGS), slightly paler color, dry to damp ST S
| _ Lo W
[ 200 — L
— — - O .
[ _| 200-220, sand and gravel (as above at 120 FBGS), dry to damp SEEN _00' Reduction in borehole
| _ o> o diameter at 200 FBGS
| _ Qo
— 210 — I o] GP
- — P .o o
| — < o ©
[ ] O Lo,
— — < <O o
— 220
NOTES:
Drilling Contractor: WDC Exploration and Wells Borehole diameter is 11.75 in. to 200 FBGS and Elevation: Referenced to Ground, ft amsl
Drilling Method: Air Rotary Casing Hammer 9.625 in. from 200 FBGS to 498.8 FBGS Coordinate System: SPC NM Central, NAD 83
Completion Zone: Alluvial Fan Facies Easting: 411409.83/Northing: 1452230.18

Completion Formation: Santa Fe Group

840857.04340000 A4

Date: 9/17/08



Sandia

lNaal}:JDrg?éries Visual Classification of Soils
WELL NAME: MWL-MW7 PROJECT NAME: SNL/NM MIXED WASTE LANDFILL/TA-III
WELL DEPTH: 498.8 FT (FBGS) OWNER NAME: US DOE DATE STARTED: 4/25/08
ELEVATION: 5378.23 FT GWL: 4892.33 FT (FAMSL) on 5/01/08 DATE COMPLETED: 4/28/08
BOREHOLE DEPTH: 498.8 FT (FBGS) DTW: 485.9 FT (FBGS) on 5/01/08 WELL INSTALLATION: 6/24/08
CASING DEPTH: 498.8 FT (FBGS) ENGINEER/GEOLOGIST: Mike Skelly PAGE: 3 of 5
DRILLING METHOD: Air Rotary Casing Hammer

[2] 9 - g‘
T o Q =
=) MWL-MW?7 SR <
i DESCRIPTION op= o REMARKS
oo I
L= E® ]
- 5
— 220
[ —| 220-250, sand (as above at 80 FBGS), dry to damp
[ 230 —
— — SW
— 240 —
[ 250 — P
[ —| 250-260, sandy gravely silt, pale yellowish brown (10YR 6/2), silt balling up, ‘ LY
L | gravel lithologies as above at 10 FBGS, damp S0 5.5 SM
[ 260 _ S5 S
[ ] 260-270, sand (as above at 80 FBGS), dry to damp - W
[ 270 — .
- — -0 - .
| _1 270-280, sand and gravel (as above at 120 FBGS), very coarse gravel Qo GO
— — (>2-inches), lithologies as above at 10 FBFS, dry to damp ° o GP
- —] o .
[ 280 o °
[ —| 280-320, sand (as above at 80 FBGS), dry to damp, occasional gravel at L.
— — 310-320 FBGS R
— 290 — LT
— 300 . . . SW
[ 310 _ ’ ’
[ 320 — -
[ —] 320-350, silty sand and gravel, pale yellowish brown (10YR 6/2), dry to damp, ’ s js' s ’
- —{ gravel to approximately 1-inch S : P SM
[ 330 — e
NOTES:
Drilling Contractor: WDC Exploration and Wells Borehole diameter is 11.75 in. to 200 FBGS and Elevation: Referenced to Ground, ft amsl
Drilling Method: Air Rotary Casing Hammer 9.625 in. from 200 FBGS to 498.8 FBGS Coordinate System: SPC NM Central, NAD 83
Completion Zone: Alluvial Fan Facies Easting: 411409.83/Northing: 1452230.18

Completion Formation: Santa Fe Group

840857.04340000 A5 Date: 9/17/08



Sandia

National ] . ) )
Laboratories Visual Classification of Soils
WELL NAME: MWL-MW7 PROJECT NAME: SNL/NM MIXED WASTE LANDFILL/TA-III
WELL DEPTH: 498.8 FT (FBGS) OWNER NAME: US DOE DATE STARTED: 4/25/08
ELEVATION: 5378.23 FT GWL: 4892.33 FT (FAMSL) on 5/01/08 DATE COMPLETED: 4/28/08
BOREHOLE DEPTH: 498.8 FT (FBGS) DTW: 485.9 FT (FBGS) on 5/01/08 WELL INSTALLATION: 6/24/08
CASING DEPTH: 498.8 FT (FBGS) ENGINEER/GEOLOGIST: Mike Skelly PAGE: 4 of 5
DRILLING METHOD: Air Rotary Casing Hammer
=
5 3 a é
o MWL-MW7 Oa =
i DESCRIPTION o= o REMARKS
Q9 E o A
© E &
— 330 I
- O s s
— 340 — S SM
— S5 S
- LS
— 350 IR M
[ —] 350-410, sand (as above at 80 FBGS), dry to damp
[ 360 —
[ 370 —
3807 sw
[ 390 —
[ 400 —
[ 410 — -
— —| 410-420, silty sand and gravel (as above at 320 FBGS), damp LS
- — S0 8.8 sMm
™ 450 ] 5.5 .8
— —| 420-430, sand and gravel, dusky yellow (5YR 6/4) to pale yellowish brown (10YR | - . ..
[ —| 6/2), mostly coarse sand and pea gravel. Lithology of gravel much more varied B I B <=
- — than above, includes volcanics, chert/petrified wood, quartz, dry to damp N
— 430
— —| 430-440, sand and gravel, (as above at 420 FBGS), mostly coarse gravel AU
| _| (approximately 1-inch), well rounded, lithologies as above at 420 FBGS, dry to N S SP
— —{ damp TR
L 440
Drilling Contractor: WDC Exploration and Wells Borehole diameter is 11.75 in. to 200 FBGS and Elevation: Referenced to Ground, ft amsl
Drilling Method: Air Rotary Casing Hammer 9.625 in. from 200 FBGS to 498.8 FBGS Coordinate System: SPC NM Central, NAD 83
Completion Zone: Alluvial Fan Facies Easting: 411409.83/Northing: 1452230.18

Completion Formation: Santa Fe Group

840857.04340000 A6 Date: 9/17/08



Sandia

lNaal}:JDrg?éries Visual Classification of Soils
WELL NAME: MWL-MW7 PROJECT NAME: SNL/NM MIXED WASTE LANDFILL/TA-III
WELL DEPTH: 498.8 FT (FBGS) OWNER NAME: US DOE DATE STARTED: 4/25/08
ELEVATION: 5378.23 FT GWL: 4892.33 FT (FAMSL) on 5/01/08 DATE COMPLETED: 4/28/08
BOREHOLE DEPTH: 498.8 FT (FBGS) DTW: 485.9 FT (FBGS) on 5/01/08 WELL INSTALLATION: 6/24/08
CASING DEPTH: 498.8 FT (FBGS) ENGINEER/GEOLOGIST: Mike Skelly PAGE: 5 of 5
DRILLING METHOD: Air Rotary Casing Hammer

=
[2] 8 - 8
=0 MWL-MW?7 Oam s
i DESCRIPTION o= o REMARKS
(e T 0
L= E® ]
- 5
— 440
— —| 440-450, sand and gravel, (as above at 420 FBGS), with some silt balls,
| _| drytodamp SP
[ 450 —
[ —| 450-460, sand and gravel, (as above at 420 FBGS), mostly coarse sand and pea |- . -.". .
| _| gravel, dry to damp ER T SP
[ 460 _ S : ) ; D
— —| 460-470, silty sand/sandy silt and gravel (as above at 320 FBGS), damp, . .
[ _| considerable clay 5 S S5 sm
L 470 <k
[ | 470-480, silty sand/sandy silt, and gravel (as above at 320 FBGS), very damp R
[ ] ST 8 sMm
— — TS
— 480 A
[— ] 480-490, silty sand/sandy silt, and gravel (as above at 320 FBGS), very damp -
— VYV AR Y
| _ TS
— 490 A
[ —| 490-498.8, silty sand/sandy silt, and gravel (as above at 320 FBGS), very damp, S
| _| clay balls 'S. S S5 g S| sMm
: 500 ] ¢ ) . e ) (
[ 510 —
[ 520 —
[ 530
[ 540 —
[ 550
Drilling Contractor: WDC Exploration and Wells Borehole diameter is 11.75 in. to 200 FBGS and Elevation: Referenced to Ground, ft amsl
Drilling Method: Air Rotary Casing Hammer 9.625 in. from 200 FBGS to 498.8 FBGS Coordinate System: SPC NM Central, NAD 83
Completion Zone: Alluvial Fan Facies Easting: 411409.83/Northing: 1452230.18

Completion Formation: Santa Fe Group

840857.04340000 A7 Date: 9/17/08



Sandia
National
Laboratories

Visual Classification of Soils

WELL NAME: MWL-MW8

PROJECT NAME: SNL/NM MIXED WASTE LANDFILL/TA-III

WELL DEPTH: 500.0 FT (FBGS)

OWNER NAME: US DOE

DATE STARTED: 5/02/08

ELEVATION: 5379.72 FT

GWL: 4893.02 FT (FAMSL) on 5/12/08

DATE COMPLETED: 5/07/08

BOREHOLE DEPTH: 535.0 FT (FBGS)

DTW: 486.7 FT (FBGS) on 5/12/08

WELL INSTALLATION: 6/26/08

Drilling Contractor: WDC Exploration and Wells
Drilling Method: Air Rotary Casing Hammer
Completion Zone: Alluvial Fan Facies
Completion Formation: Santa Fe Group

Borehole diameter is 11.75 in. to 200 FBGS and
9.625 in. from 200 FBGS to 535.0 FBGS

CASING DEPTH: 500.0 FT (FBGS) ENGINEER/GEOLOGIST: Stacy Griffith PAGE: 1 0of 5
DRILLING METHOD: Air Rotary Casing Hammer
=
5 3 a é
E o MWL-MW8 Q@& =
o~ |
= = n REMARKS
g DESCRIPTION .%5 %
= E 3
B 0 . . . -
[ —1 0-38, sand, grayish orange (10YR 7/4), dry, medium to fine grained sand with I
| —| trace coarse gravel. Gravel is subangular, mostly limestone (medium to dark IR
0 = grey, some metamorphics) IR
:20: SW
[ 30 — U
[ 40 — S 5%
[ _| 38-55, sand and gravel, grayish orange (10YR 7/4) to light brown (5YR 6/4), S o Lo
— — coarse to medium grained gravel. Gravel coarse to medium grained, angular, 5 © o 00'
— —] mostly limestone quartzite, some granite, dry oo © { &P
— 50 — o s S
| | -O Dﬁ ‘o -
— — 55-120, sand, grayish orange (10YR 7/4), dry, medium to fine grained sand with -
[ 60 —] trace medium to coarse grained gravel
L 70
[ go
] sw
[ g0
[ 100 —
[ 110 —
NOTES:

Elevation: Referenced to Ground, ft amsl
Coordinate System: SPC NM Central, NAD 83
Easting: 411409.77/Northing: 1452394.58

840857.04340000 A8

Date: 9/17/08



Sandia
National
Laboratories

Visual Classification of Soils

WELL NAME: MWL-MW8

PROJECT NAME: SNL/NM MIXED WASTE LANDFILL/TA-III

WELL DEPTH: 500.0 FT (FBGS)

OWNER NAME: US DOE

DATE STARTED: 5/02/08

ELEVATION: 5379.72 FT

GWL: 4893.02 FT (FAMSL) on 5/12/08

DATE COMPLETED: 5/07/08

BOREHOLE DEPTH: 535.0 FT (FBGS)

DTW: 486.7 FT (FBGS) on 5/12/08

WELL INSTALLATION: 6/26/08

CASING DEPTH: 500.0 FT (FBGS)

ENGINEER/GEOLOGIST: Stacy Griffith

PAGE: 2 of 5

DRILLING METHOD: Air Rotary Casing Hammer

DEPTH
(feet) bgs

MWL-MW8
DESCRIPTION

LITHOLOGIC
SYMBOL
USCS SYMBOL

REMARKS

%)
=

5/4), some silt, moist

120-130, sand with fines. Sand fine grained, moderate yellowish brown (10 YR

SM

— 220

130-235, sand (10YR 6/2), fine grained with trace silt and gravel, moist

SwW

Reduction in borehole
diameter at 200 FBGS

NOTES:

Drilling Contractor: WDC Exploration and Wells
Drilling Method: Air Rotary Casing Hammer
Completion Zone: Alluvial Fan Facies
Completion Formation: Santa Fe Group

Borehole diameter is 11.75 in. to 200 FBGS and
9.625 in. from 200 FBGS to 535.0 FBGS

Elevation: Referenced to Ground, ft amsl

Coordinate System

Easting: 411409.77/Northing: 1452394.58

: SPC NM Central, NAD 83

840857.04340000 A9

Date: 9/17/08



Sandia

National , , , ,
Laboratories Visual Classification of Soils
WELL NAME: MWL-MW8 PROJECT NAME: SNL/NM MIXED WASTE LANDFILL/TA-III
WELL DEPTH: 500.0 FT (FBGS) OWNER NAME: US DOE DATE STARTED: 5/02/08
ELEVATION: 5379.72 FT GWL: 4893.02 FT (FAMSL) on 5/12/08 DATE COMPLETED: 5/07/08
BOREHOLE DEPTH: 535.0 FT (FBGS) DTW: 486.7 FT (FBGS) on 5/12/08 WELL INSTALLATION: 6/26/08
CASING DEPTH: 500.0 FT (FBGS) ENGINEER/GEOLOGIST: Stacy Griffith PAGE: 3 of 5
DRILLING METHOD: Air Rotary Casing Hammer
=
5 3 a é
Eo MWL-MW8 Oa =
i DESCRIPTION o= o REMARKS
og o A
= E &
— 220 —
- ol sw
— 230 — R
- 5%
[ 240 —| 235-265, silt, moderate yellowish brown (10YR 5/4), trace sand. Sand fine R
= —1 grained, moist S. s :S' ; S
I 5 05
L 250 —| ST .5 5| SM
- BRI
| _ S .8
:260: 54’,- S8
— — I
| — &
— 270 ] 265-370, sand (10YR 5/4), fine grained, trace gravel, dry )
[ 280 —
[ 200 —
[ 300 — SW
[ 310 —
[ 320 —
[ 330 —
NOTES:
Drilling Contractor: WDC Exploration and Wells Borehole diameter is 11.75 in. to 200 FBGS and Elevation: Referenced to Ground, ft amsl
Drilling Method: Air Rotary Casing Hammer 9.625 in. from 200 FBGS to 535.0 FBGS Coordinate System: SPC NM Central, NAD 83
Completion Zone: Alluvial Fan Facies Easting: 411409.77/Northing: 1452394.58

Completion Formation: Santa Fe Group

840857.04340000 A10 Date: 9/17/08



Sandia

National ] . ) )
Laboratories Visual Classification of Soils
WELL NAME: MWL-MW8 PROJECT NAME: SNL/NM MIXED WASTE LANDFILL/TA-III
WELL DEPTH: 500.0 FT (FBGS) OWNER NAME: US DOE DATE STARTED: 5/02/08
ELEVATION: 5379.72 FT GWL: 4893.02 FT (FAMSL) on 5/12/08 DATE COMPLETED: 5/07/08
BOREHOLE DEPTH: 535.0 FT (FBGS) DTW: 486.7 FT (FBGS) on 5/12/08 WELL INSTALLATION: 6/26/08
CASING DEPTH: 500.0 FT (FBGS) ENGINEER/GEOLOGIST: Stacy Griffith PAGE: 4 of 5
DRILLING METHOD: Air Rotary Casing Hammer
=
5 3 a é
o MWL-MW8 Oa =
i DESCRIPTION op= 2 REMARKS
Q9 E o A
© E &
— 330
[ 340 —
307 swW
[ 360 —
[ 370 — g
[ —| 370-386, sand and silt (10YR 5/4). Sand fine grained, moist LS
| _| S80S
— ST
™ 290 386-390, clayey sand (10YR 5/4). Sand fine grained, moist ———7 SC
[ —1 390-395, sand (10YR 5/4). Sand fine grained, some silt, moist ‘S. ‘5: g "j 5 SM
n _ 395-415, sand (10YR 5/4). Sand medium to fine grained, trace fine to medium R -
— 400 . grained gravel, trace silt, moist, caliche LT
I o sw
[ 410 _ L.
[ —| 415-428, silt as above at 235 feet, some sand, moist 53559
L 420 — 5995 9
. — SSSS S ML
| _ S99 S
| _ $995
— — 428-435, sand and gravel, dark yellowish brown (10YR 4/2), sand medium to ——
[ 430 —] coarse grained, trace fines, gravel fine to coarse grained, subangular to o sp
| _| subrounded, varied lithologies O
u _ 435-440, clayey sand (10YR 5/4) as above at 386 feet, moist S‘ S‘ S‘ S . ML
L 440
Drilling Contractor: WDC Exploration and Wells Borehole diameter is 11.75 in. to 200 FBGS and Elevation: Referenced to Ground, ft amsl
Drilling Method: Air Rotary Casing Hammer 9.625 in. from 200 FBGS to 535.0 FBGS Coordinate System: SPC NM Central, NAD 83
Completion Zone: Alluvial Fan Facies Easting: 411409.77/Northing: 1452394.58

Completion Formation: Santa Fe Group

840857.04340000 A11 Date: 9/17/08



Sandia
National
Laboratories

Visual Classification of Soils

WELL NAME: MWL-MW8

PROJECT NAME: SNL/NM MIXED WASTE LANDFILL/TA-III

WELL DEPTH: 500.0 FT (FBGS)

OWNER NAME: US DOE

DATE STARTED: 5/02/08

ELEVATION: 5379.72 FT

GWL: 4893.02 FT (FAMSL) on 5/12/08

DATE COMPLETED: 5/07/08

BOREHOLE DEPTH: 535.0 FT (FBGS)

DTW: 486.7 FT (FBGS) on 5/12/08

WELL INSTALLATION: 6/26/08

CASING DEPTH: 500.0 FT (FBGS)

ENGINEER/GEOLOGIST: Stacy Griffith

PAGE: 5 of 5

DRILLING METHOD: Air Rotary Casing Hammer

Drilling Contractor: WDC Exploration and Wells
Drilling Method: Air Rotary Casing Hammer
Completion Zone: Alluvial Fan Facies
Completion Formation: Santa Fe Group

Borehole diameter is 11.75 in. to 200 FBGS and
9.625 in. from 200 FBGS to 535.0 FBGS

(2] 2 - g‘
T o (0] o) s
=o MWL-MW8 O & s
i DESCRIPTION o= o REMARKS
[a ] T n
L= E® ]
- 5
— 440 o
— —] 440-518, sand and silt (10YR 4/2), sand fine grained appreciable fines, moist. ‘S. S 'j.s
| _| Trace of clay at times TR
— — S5 8
— 450 — R
— ] 5SS
— S5 s
— 460 — TS
— ] SRR T
7 S8 s
— 470 — R
— — S50
— S5 s
| | S
— 480 — .o 5] SM
Y S5 s
— 490 5SS
— S5 s
— 500 — S
— S5 s
i g
— 510 — S50
I S .5 s
| | Y -t
[ 520 —] 518-535, sand and gravel (10YR 5/4). Sand fine to coarse grained. Gravel fine L
| _1 to coarse grained, subangular to subrounded, varied lithologies, caliche. S
I - SP
L 530 — S
— — At535FBGS, silt and clay DI
— 540 — R SM
| — ST 8
[ 550

Elevation: Referenced to Ground, ft amsl
Coordinate System: SPC NM Central, NAD 83
Easting: 411409.77/Northing: 1452394.58

840857.04340000 A12

Date: 9/17/08



Sandia
National

Laboratories Visual Classification of Soils

WELL NAME: MWL-MW9

PROJECT NAME: SNL/NM MIXED WASTE LANDFILL/TA-III

WELL DEPTH: 500.0 FT (FBGS)

OWNER NAME: US DOE

DATE STARTED: 5/13/08

Completion Zone: Alluvial Fan Facies
Completion Formation: Santa Fe Group

ELEVATION: 5376.64 FT GWL: 4887.14 FT (FAMSL) on 5/19/08 DATE COMPLETED: 5/14/08
BOREHOLE DEPTH: 535.0 FT (FBGS) DTW: 489.5 FT (FBGS) on 5/19/08 WELL INSTALLATION: 6/30/08
CASING DEPTH: 500.0 FT (FBGS) ENGINEER/GEOLOGIST: Mike Skelly PAGE: 1 of 5
DRILLING METHOD: Air Rotary Casing Hammer
=
5 3 a é
=9 MWL-MW9 Oa@ =
o — =
= = n REMARKS
g DESCRIPTION .%5 %
© E &
— 0 -
— —| 0-10, sand, grayish orange (10YR 7/4), moarly fine to medium sand, trace to -
| _| some gravel (to 2-inches). Gravel, subangular, mostly limestone (medium to - SwW
— 10 — dark grey, some metamorphic, some granite -
[ —| 10-20, sand, grayish orange (10YR 7/4), to light brown (5YR 6/4), as above, less -
L gravel, dry - Sw
L 20 o
[ —| 20-30, sand (as above at 10 FBGS), up to 30% gravel (as above at 0 FBGS), QL O o
| — dry I GP
S o |
[ 30 — ° o
[ —| 30-40, sand, (as above at 20 FBGS), considerably more silt, trace of gravel (as . .
= —{ above at 0 FBGS), dry <] SW
[ —] 40-50, sand and gravel, mostly coarse sand/fine (pea) gravel, subangular, , ‘OQ : ©
- —| gravel lithologies mostly limestone, granite, quartzite, greenstone, dry o ° | GP
: 50 ] < O . g
[ —| 50-60, sand and gravel, (as above at 40 FBGS), mostly fine gavel, lithologies as < DQ ©
[~ | above at40 FBGS, dry ° o 5| CP
[ 60 — Pk
[ —| 60-130, sand (as above at 10 FBGS), no gravel to some gravel (as above at 0 o
= —1  FBGS), trace to some silt, dry to damp
70 |
[ 50 —
I SwW
[ 100 —
[ 110
NOTES:
Drilling Contractor: WDC Exploration and Wells Borehole diameter is 11.75 in. to 200 FBGS and Elevation: Referenced to Ground, ft amsl
Drilling Method: Air Rotary Casing Hammer 9.625 in. from 200 FBGS to 535.0 FBGS Coordinate System: SPC NM Central, NAD 83

Easting: 411405.51/Northing: 1452558.78

840857.04340000 A13

Date: 9/17/08



Sandia
National
Laboratories

Visual Classification of Soils

WELL NAME: MWL-MW9

PROJECT NAME: SNL/NM MIXED WASTE LANDFILL/TA-III

WELL DEPTH: 500.0 FT (FBGS)

OWNER NAME: US DOE

DATE STARTED: 5/13/08

ELEVATION: 5376.64 FT

GWL: 4887.14 FT (FAMSL) on 5/19/08

DATE COMPLETED: 5/14/08

BOREHOLE DEPTH: 535.0 FT (FBGS)

DTW: 489.5 FT (FBGS) on 5/19/08

WELL INSTALLATION: 6/30/08

Drilling Contractor: WDC Exploration and Wells
Drilling Method: Air Rotary Casing Hammer
Completion Zone: Alluvial Fan Facies
Completion Formation: Santa Fe Group

Borehole diameter is 11.75 in. to 200 FBGS and
9.625 in. from 200 FBGS to 535.0 FBGS

CASING DEPTH: 500.0 FT (FBGS) ENGINEER/GEOLOGIST: Mike Skelly PAGE: 2 of 5
DRILLING METHOD: Air Rotary Casing Hammer
[2] 9 - g‘
T o Q o =
o MWL-MW9 Oa =
g DESCRIPTION o= ] REMARKS
(e T 0
L= E® ]
- 5
— 110
— 120 R SW
[ 130 EREE
[ 1 130-140, sand and gravel (as above at 40 FBGS), mostly coarse sand, dry to S 2 o f
- —| damp o ©°°| GP
. — s. '©
L 140 o~ - On. 4
[ —1 140-150, sand (as above), some coarse gravel, some silt, dry to damp tL
- — CL SW
[ 150 — R
— —| 150-160, sand and gravel (as above at 40 FBGS), up to 40% gravel to 1-inch, o °© ‘
| _| damp o o _00 GP
— 1 QO L O
— 160 S S
[ —| 160-170, sand and gravel (as above at 40 FBGS), dry to damp S <2 o
| ] 000 ‘o - GP
- ] s. '©
— 170 T
[ 1 170-220, sand (as above), some coarse sand, no gravel to trace of fine gravel, no
| —| silt to trace silt, dry to damp
[ 180 —
[ 190 —
— ] SW
— 200 —
[ ] Reduction in borehole
| _ diameter at 200 FBGS
[ 210 —
[ 220
NOTES:

Elevation: Referenced to Ground, ft amsl
Coordinate System:
Easting: 411405.51/Northing: 1452558.78

SPC NM Central, NAD 83

840857.04340000 A14
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Sandia

National ] . ) )
Laboratories Visual Classification of Soils
WELL NAME: MWL-MW9 PROJECT NAME: SNL/NM MIXED WASTE LANDFILL/TA-III
WELL DEPTH: 500.0 FT (FBGS) OWNER NAME: US DOE DATE STARTED: 5/13/08
ELEVATION: 5376.64 FT GWL: 4887.14 FT (FAMSL) on 5/19/08 DATE COMPLETED: 5/14/08
BOREHOLE DEPTH: 535.0 FT (FBGS) DTW: 489.5 FT (FBGS) on 5/19/08 WELL INSTALLATION: 6/30/08
CASING DEPTH: 500.0 FT (FBGS) ENGINEER/GEOLOGIST: Mike Skelly PAGE: 3 of 5
DRILLING METHOD: Air Rotary Casing Hammer
=
5 8 o
E= MWL-MW9 S8 <
w g DESCRIPTION op= o REMARKS
oo I
L= E® 2
- 3
— 220 ——
[ —] 220-230, sand and gravel (as above at 40 FBGS), with some silt/fine sand, dry to ééq ) 00 q
L | damp o .o.| GP
| — S o .
— 230 Sk DS°
[ —| 230-240, sand and gravel (as above at 40 FBGS), some silt, trace of clay, dry to SIS b
L — damp o6 TSy GM
| — SEEA N
L 240 o s
[ —1 240-250, silt, grayish orange (10YR 7/4) to pale yellowish brown (10YR 6/2), DR T
| —| some clay, some sand up to coarse sand/fine gravel, silt/clay balls, damp X .S'. ) s SM
[ 250 S =
[ —| 250-260, sand and gravel (as above at 40 FBGS), some fine sand and silt, dry to QO S o
[ —| damp > .%o GP
| _ < o ©
B 260 ‘.O .‘ . D.
[ —| 260-310, sand (as above), trace of coarse sand/fine gravel, dry to damp
[ 270 —
[ 280 —
I SW
— 290 —
[ 300 —
— ] 310-330, silt (as above at 240 FBGS), some clay, some sand, damp $T5 L8
[ 320 — LD
— - .. 5 5| SM
I B
| _ Sl S
L 330 RS
NOTES:
Drilling Contractor: WDC Exploration and Wells Borehole diameter is 11.75 in. to 200 FBGS and Elevation: Referenced to Ground, ft amsl
Drilling Method: Air Rotary Casing Hammer 9.625 in. from 200 FBGS to 535.0 FBGS Coordinate System: SPC NM Central, NAD 83
Completion Zone: Alluvial Fan Facies Easting: 411405.51/Northing: 1452558.78

Completion Formation: Santa Fe Group

840857.04340000 A15 Date: 9/17/08



Sandia

National , , , ,
Laboratories Visual Classification of Soils
WELL NAME: MWL-MW9 PROJECT NAME: SNL/NM MIXED WASTE LANDFILL/TA-III
WELL DEPTH: 500.0 FT (FBGS) OWNER NAME: US DOE DATE STARTED: 5/13/08
ELEVATION: 5376.64 FT GWL: 4887.14 FT (FAMSL) on 5/19/08 DATE COMPLETED: 5/14/08
BOREHOLE DEPTH: 535.0 FT (FBGS) DTW: 489.5 FT (FBGS) on 5/19/08 WELL INSTALLATION: 6/30/08
CASING DEPTH: 500.0 FT (FBGS) ENGINEER/GEOLOGIST: Mike Skelly PAGE: 4 of 5
DRILLING METHOD: Air Rotary Casing Hammer
=
5 3 a é
F = MWL-MW9 S8 <
i DESCRIPTION op= o REMARKS
od E o O
- 3
— 330 —
[ 1 330-340, sand (as above), some gravel to 1-inch, some silt, dry to damp L
— 340 Q = ]
[ —| 340-350, sand and gravel (as above at 40 FBGS), some silt, dry to damp . OQ °
- — L° o o GP
| — - Q je)
[— 350 Soen
[ —| 350-370, silt (as above at 240 FBGS), some clay, some sand, trace of fine gravel, | - ’g, .o
[ _| drytodamp s
— 360 — S5 sl am
i g
| _ S80S
| 370 —| S
[ —1 370-400, sand (as above), some silt/clay, dry to damp -
[ 380 _ :
I - SW
— 390 — L
L 400 - S
— —] 400-416, silt (as above at 240 FBGS), some sand, damp 5 - 5
- O S8 s
— 410 — .| SM
— — S80S
420 | 416-420, sand and gravel, dark yellowish brown (10YR 4/2), mostly medium to A SP
[ "< _\ coarse sand, no fines, damp o
[~ | 420-430, sand and gravel (as above at 416 FBGS), gravels well rounded with I -
— 430 — lithologies more varied than above, well rounded, mostly coarse sand, damp ST
— —| 430-440, sand and gravel (as above at 416 FBGS), mostly medium sand, some L
| _| silt,dry to damp RN )
[ 440 -
Drilling Contractor: WDC Exploration and Wells Borehole diameter is 11.75 in. to 200 FBGS and Elevation: Referenced to Ground, ft amsl
Drilling Method: Air Rotary Casing Hammer 9.625 in. from 200 FBGS to 535.0 FBGS Coordinate System: SPC NM Central, NAD 83
Completion Zone: Alluvial Fan Facies Easting: 411405.51/Northing: 1452558.78

Completion Formation: Santa Fe Group

840857.04340000 A16



Sandia

lNaal}:JDrg?éries Visual Classification of Soils
WELL NAME: MWL-MW9 PROJECT NAME: SNL/NM MIXED WASTE LANDFILL/TA-III
WELL DEPTH: 500.0 FT (FBGS) OWNER NAME: US DOE DATE STARTED: 5/13/08
ELEVATION: 5376.64 FT GWL: 4887.14 FT (FAMSL) on 5/19/08 DATE COMPLETED: 5/14/08
BOREHOLE DEPTH: 535.0 FT (FBGS) DTW: 489.5 FT (FBGS) on 5/19/08 WELL INSTALLATION: 6/30/08
CASING DEPTH: 500.0 FT (FBGS) ENGINEER/GEOLOGIST: Mike Skelly PAGE: 5 of 5
DRILLING METHOD: Air Rotary Casing Hammer

=
[2] % - 8
I o ) =
o MWL-MW9 Oa =
i DESCRIPTION op= 2 REMARKS
[a ] T 0
L= E® ]
- 5
— 440
— ] 440-460, silt (as above at 400 FBGS), considerable clay, damp 5555
S99 S
[ ] $999 S
| —] S99 S
— 450 . $5°5S ML
— — S99 S
[ ] S99 S
460 5 .S )} ‘S ..S
[ —|1 460-470, silt (as above at 400 FBGS), damp to wet D
| _ U SM
L 470 —
[ —| 470-515, silt and sand and clay (based upon driller comments), wet to saturated,
— — no water produced (loss of drill cuttings)
— 480 —
-V — SMISC
[ 500 —
— — 515-535, silt and gravel (as above at 420 FBGS), some clay/silt balls, gravel to
[ 510 —1 2-inches, varied lithologies, saturated but little water produced
— 520 . sp
— 530 —] Clay, sand, and gravel mixture at 528 FBGS
[ 540 —
[ 550
Drilling Contractor: WDC Exploration and Wells Borehole diameter is 11.75 in. to 200 FBGS and Elevation: Referenced to Ground, ft amsl
Drilling Method: Air Rotary Casing Hammer 9.625 in. from 200 FBGS to 535.0 FBGS Coordinate System: SPC NM Central, NAD 83
Completion Zone: Alluvial Fan Facies Easting: 411405.51/Northing: 1452558.78

Completion Formation: Santa Fe Group

840857.04340000 A17 Date: 9/17/08



APPENDIX E
Combination Lithologic and Geophysical Logs with
Well Construction Details for MWL-MW7, MWL-MW8, and MWL-MW9



Sandia National Laboratories/New Mexico
Environmental Restoration Department

MWL-MW?7
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Geologist: Mike Skelly
Drilling Date: April 25-28, 2008

Well Installation Date: June 24, 2008

Casing Stickup: 2.40 feel above ground surface
Concrete Pad 0

Well Construction:

Casing OD: 5.56 inches (in)

Casing ID: 4.77 in

Casing Material: Schedule B0 PVC -50
Well Depth: 498 8 feet below ground surface (FBGS)
Borehole Diameter: 11.75infrom surface o 200FBGS
9,625 in from 200 FBGS to total depth

Borehole Depth: 458.8 FBGS

Reduction in borehole diameter at 200 FBGS 200

o &
& &

&
&

&

0-10, SW. sand, pale yellowish brown (10YR 6/2) to grayish
orange (10YR 7/4), predominantely fine to medium sand,
some gravel (mostly imestone), dry.

10-30, GP, sand and gravel, sand as above (color and
textura). Gravel mostly limestone, some granite, some
metamorphics, dry.

30-60, SW, sand, grayish orange (10YR 7/4) lo dark
yellowish orange, some silt, trace gravel (as above), dry to
slightly damp.

60-70, SW, sand (as above at 30 FBGS), except moderate
yellowish brown (10YR 5/4) and more silt, dry o slightly
damp.

/]

70-80, GP, sand and gravel (as above at 10 FBGS), dry.

80-100, SW, sand (as abova at 30 FBGS), dry to slightly
damp, trace gravel,

100-110, GP, sand and gravel (as above at 70 FBGS), dry.

110-120, SW, sand (as above at 80 FBGS), dry to damp.

120-130, GP, sand and gravel, pale yellowish brown (10YR
6/2), mostly coarse sand and fine pea-size gravel, dry to
N damp.

130-140, SW, sand (as above at 80 FBGS), dry to damp,

more gravel.
he o

140-150, W, sand (as above at 80 FBGS), dry to damp,
coarse gravel (=1-inch)

150-160, GP, sand and gravel | as above at 120 FBGS),
dry.

160-170, SW, sand (as above at 80 FBGS).

170-180, GP, sand and gravel (as above at 120 FBGS),
considerable pea gravel, dry lo damp.

180-190, SW, sand (as above al 80 FBGS), dry to damp.

190-200, SW, sand (as above al 80 FBGS), slightly paler
color, dry lo damp.

200-220, GP, sand and gravel (as above at 120 FBGS), dry
to damp.

220-250, SW, sand (as above al B0 FBGS), dry to damp.

250-260, SM, sandy gravely sill, pale yellowish brown
(10¥R 6/2), silt balling up, gravel lithologies as above at 10
FBGS, damp.

/|

260-270. SW, sand (as above al 80 FBGS), dry lo damp.

270-280, GP, sand and gravel (as above at 120 FBGS),
very coarse gravel (>2-inches), lithologies as above at 10
FBGS, dry to damp,

2B0-320, SW, sand (as above at 80 FBGS), dry to damp,
occasional gravel al 310-320 FBGS.




MWL-MW?7

Neutron Gamma Well Completion Data

(API)

(API)

300 4

Depth Lithology Lithologic Description
(FBGS)

320-350, SM, silty sand and gravel, pale yellowish brown
(10YR 6/2), dry to damp. gravel lo approximately 1-inch.

350-410, SW, sand (as above at 80 FBGS), dry to damp.

410-420, SM, silty sand and gravel (as above at 320
FBGS), damp.

420-430, SP, sand and gravel, dusky yellow (SYR 6/4) to
pale yellowish brown {(10YR 6/2), mostly coarse sand and
pea gravel, Lithology of gravel much more vaired than
above, includes volcanics, chartpetrifisd wood, quartz, dry
to damp.

430-440, SP, sand and gravel (as above at 420 FBGS),
mostly coarse gravel (approximately 1-inch), well rounded,

gies as above at 420 FBGS, dry lo damp.

440-450, SP (SP/GM), sand and gravel (as above at 420
FBGS), with some silt balls, dry 1o damp.

£l
E?
[=) alle -
2112 ik
q g
‘.f n [l
[ Grout/Backfill Interval: 0- 417 4 FBGS, bentonite grout
~—
S__,'.') L5
4
= -350
4 =3
-
.}‘L
L1
’§>
Ky 4
>
b:
= 400 H
o g l=
L L
L] Seal Interval: 417 4 - 4486 FBGS, bentonite chip
™ u Secondary PackInterval: 448.6-453 BFBGS, #60sand
£
4 450
F g PrimaryPackInterval: 453 8-498 8FBGS, #20-40sand
Cb ] -
= Screeninterval: 464,7-494FBGS, 0.01-i
E, =t || 80 PVC e
[~ ’1 .|
- K
. =
f Initial water level 485.9 FBGS (05/01/08) o
- e
Sump Interval: 494 - 498.8 FBGS ] i

450-460, SP, sand and gravel (as above at 420 FBGS),
mostly coarse sand and pea gravel, dry to damp.

460-470, SM, silty sand/sandy silt and gravel (as above at
320 FBGS), damp, considerable clay.

470-480, 5M, silty sand/sandy silt, and gravel {as above al
320 FBGS), very damp.

480-490, SM, silty sand/sandy silt, and gravel (as above at
320 FBGS), very damp.

490-498.8, SM, silty sand/sandy silt, and gravel (as above
at 320 FBGS), very damp, clay balls,




Sandia National Laboratories/New Mexico
Environmental Restoration Department
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Geologist: Stacy Griffith
Drilling Date: May 02-07, 2008

Well Installation Date: June 26, 2008

Casing Stickup: 2.27 feel above ground surface
Cancrata Pad” y ¢

Well Construction

Casing 0D 5.56 inches (in)

Casing ID: 477 in

Casing Material, Schedule 80 PVC -50
Well Depth: 500 feet below ground surface (FBGS)
Borehole Diameter 11.75in from surface 1o 200 FBGS
9,625 in from 200 FBGS to total depth

Borehcle Deplh: 535 FBGS

Reduction in borehole diameter at 200 FBGS

Grout/Backfill Interval: 0 - 424 FBGS. bentonite grout

Seal Interval 424 - 453 FBGS, bentonite chip
Secondary Pack Interval 453 - 458 FBGS, #60 sand

450
Primary Pack Interval: 458 - 506.5 FBGS, #20-40 sand
Screen Inlerval: 465- 485 FBGS, 0.01-in slot schedule
BO PVC

Initial water level. 485.70 FBGS (05/12/08)
Sump Interval: 495 - 500 FBGS 500

Plug Back Interval: 506.5 - 535 FBGS, benlonite chip

&

0-38, W, sand, grayish crange (10YR 7/4), dry, medium to
fine grained sand with trace coarse gravel. Gravel is
subangular, mostly limestone (medium to dark grey, some
metameorphics)

38-55, GP, sand and gravel, grayish orange (10YR 7/4) to
light brown (SYR 614), coarse to medum grained gravel
Gravel coarse to madium grained, angular, mostly
limestone quartzite, some granite, dry.

55-120, W, sand, grayish orange (10YR 714}, dry, medium
{o fine grained sand with trace medium to coarse grained
gravel

120-130, SM, sand with fines. Sand fine grained, moderale

«200 -

¥ brown (10YR 5/4), some silt, moist /

130-235, SW, sand (10YR 612), fine grained with trace silt
and gravel, moist

235-265, SM, silt, moderate yellowish brown (10YR 5/4),
trace sand Sand fine grained, moist.

P 370-385, SM, sand and silt (10YR 5/4). Sand fine grained,
. maist.

265-370, SW, sand {10YR 5/4), fine grained, lrace gravel,
dry.

386-390, S5C, clayey sand (10YR 5/4). Sand fine grained,

moist,

390-395, M, sand (10YR 5/4). Sand fine grained, some
silt, moist

335-415, SW, sand (10YR 5/4). Sand medium to fine
grained, trace fine lo medium grained gravel, trace silt,
moist, caliche,

415-428, ML, sill as above at 235 feel, some sand, moist.

428-435, 5P, sand and gravel, dark yellowish brown (10YR
412), sand medium to coarse grained, trace fines, gravel
fine to coarse grained, subangular o subrounded, varied
lithologies

435-440, ML, clayey sand (10YR 5/4) as above al 386 fest,
maoist.

440-518, SM, sand and silt (10YR 4/2), sand fine grained

fines, moist. Trace of clay at times,

518-535, 5P, sand and gravel (10YR 5/4), Sand fine 1o

to subrounded, varied lithologies, calicha. Note: at 535

coarse grained, Gravel fine to coarse grained, subangular
\FBGS (SM), silt and clay.




Sandia National Laboratories/New Mexico Geologist: Mike Skelly

Environmental Restoration Department Drilling Date: May 13-14, 2008
MWL-MW9 Well Installation Date: June 30, 2008
& A
-3
& 6\0\" Qé, 00""‘ & éa@
sts & & & e
Lo} . oF
e &
) s ¥
o &
Casing Stickup: 2.60 feet above ground surface
Concrete Pad 0-10, SW, sand, grayish orange (10YR 7/4), dry, mostly fine
[3 to medium sand, trace to some gravel (to 2-inches). Gravel,
- subangular, mostly limestene (medium to dark gray), some
15 4 < metamorphic, some granile.
[+ 10-20, SW, sand, grayish orange (10YR 7/4), to light brown
? a" (5YR 6/4), as above, less gravel, dry.
= : 20-30, GP, sand (as above at 10 FBGS), up to 30% gravel
¢§=' Well Construction: (as above at 0 FBGS), dry.
2 Casing OD: 5.56 inches (in) 30-40, SW, sand (as above at 20 FBGS), considerably
I ;l- Gasing ID: 477 in \ more silt, trace of gravel (as above at 0 FBGS), dry.
s . 40-50, GP, sand and gravel, mosl| sandff
Material I z , GP, gravel, mostly coarse ine (pea)
3 ﬁ,_ Gashg Malerlok:-Schisdule: S0 EV0 50 gravel, subangular, gravel lithologies mostly limestone,
s 1' ‘Well Dapth: 500 faet below ground surface (FBGS) granile, quanzite, greenstone, dry.
[ Borehole Diameter: 11.75in from surface to 200 FBGS 50-60, GP, sand and gravel (as above at 40 FBGS), mostly
fine gravel, lithologies as above at 40 FBGS, dry.
9.625 in from 200 FEGS to total depth
% 60-130, W, sand (as above at 10 FBGS), no gravel lo
= Borehole Depth: 535 FBGS some gravel (as above at 0 FBGS), trace to some silt, dry to
(1= damp
1 238
5 -l
LT
-100
o alla s
gligliis
]
B
3
:h
-15 130-140, GP, sand and gravel (as above at 40 FBGS),
= mostly coarse sand, dry to damp.
% pan 140-150, SW, sand (as above), some coarse gravel, some
.‘5 silt, dry o damp.
-150
= 150-160, GP, sand and gravel {as above at 40 FBGS), up
E"‘ 10 40% gravel 1o 1-inch, damp.
él‘ 160-170, GP, sand and gravel (as above at 40 FBGS), dry
i to damp.
3 170-220, SW, sand {as above), some coarse sand, no
% Ea gravel to trace of fine gravel, no silt to trace silt, dry to
} damp.
dl 5
] Reduction in borehole diameter at 200 FBGS 200 |
=) 1 =lle | 1= —
- g = P3|
‘_‘r
5
Z 220-230, GP, sand and gravel (as above at 40 FBGS), with
a 4 some siltffine sand, dry to damp,
5:" Jh' ««|.]| 230-240, GM, sand and gravel (as above al 40 FBGS),
% - ® | g| some silt, trace of clay, dry to damp.
£. d 240-250, SM, silt, grayish orange (10YR 7/4) o pale
P =400 yellowish brown (10YR 6/2), some clay, some sand up lo
:, = 250 coarse sand/fine gravel, siliclay balls, damp. o
% 250-260, GP, sand and gravel (as above al 40 FBGS),
some fine sand and silt, dry to damp. 7
L
'J‘v.. 260-310, SW, sand (as above), trace of coarse sandffine
& gravel, dry lo damp.
5
3 .
<
ot
g
L 3
¢




MWL-MW9

Neutron Gamma Well Completion Data Depth Lithology Lithologic Description
(AP1) (API) (FBGS)
i 1 E 1l
(=) o g (= =3 r\;
g 310-330, SM, sill (as above at 240 FBGS), some clay, some
4 I sand, damp.
= Grout/Backfill Interval: 0-419.6 FBGS, bentonite grout
S q"'" 330-340, SW, sand (as above), some gravel to 1-inch,
{ ?' some silt, dry to damp.
c_b '5, 340-350, GP, sand and gravel (as above at 40 FBGS),
< "E some silt, dry to damp.
-350
3 350-370, SM, silt (as above at 240 FBGS), some clay, some
& ..E"" sand, trace of fine gravel, dry to damp.
IR
l 370-400, SW, sand (as above), some silticlay, dry to damp.
‘J, 3
g ;E:
JUININ:
'S
400 -
By 400-416, SM, silt (as above at 240 FBGS), some sand,
[=} g = - | T j damp.
q el ]
¥ =
- N 416-420, SP, sand and gravel, dark yellowish brown {10YR
+ = 412), mostly medium to coarse sand, no fines, damp.
£ ‘i. Seal Interval: 419.6 - 452.5 FBGS, bentonite chip
b I~ 420-430, SP, sand and gravel (as above at 416 FBGS),
ef__ JR=4 gravels well rounded with lithologies more varied than
1.\‘ zh— above, well rounded, mostly coarse sand, damp.
é_‘ 430-440, SP, sand and gravel (as above at 416 FBGS),
é Mt mostly medium sand, some silt, dry to damp.
£l -450 11 440-460, ML, silt (as above at 400 FBGS), considerable
; 1= SecondaryPackInterval: 452.5-458 7 FBGS, #60sand clay, damp.
k=S :E 460-470, SM, silt (as above at 400 FBGS), damp to wet.
-"1= 1 Primary PackInterval: 458_7 -500 5FBGS, #20-40sand
BN - B WS 470-515, SM (SMISC), silt and sand and clay (based upon
= ]| Screeninterval: 465 -495FBGS, 0.01-inslot schedule | |.7|." driller comments), wet o salurated, no waler produced (loss
- e . B0 PVC P e of drill cuttings).
r &2l||||=E
L = 5 ={| Initial water level: 4895 FBGS (05/19/08)
& | o i
= Es ]| Sump Interval: 495 - 500 FBGS
' 3
=) - -
S 81 [% &
ST —
J Plug Back Interval: 500.5 - 535 FBGS, bentonite chip 515-535, SP, sand and gravel (as at 420 FBGS),
= ERE some clay/silt balls, gravel to 2-inches, varied lithologies,
? Jg" saturated but little water produced. Clay, sand, and gravel
mixture at 528 FBGS.




APPENDIX F
Well Construction Diagrams for MWL-MW7, MWL-MW8, and MWL-MW9



WELL DATABASE SUMMARY SHEET

Project Name: MIXED WASTE LANDFILL Geo Location: SNL/NM TA-II
ER ADS #: 1289 Well Completion Date: 24-JUN-2008
Well Name: MWL-MW7 Completion Zone: ALLUVIAL FAN FACIES
Owner Name: U.S. DEPT. OF ENERGY Formation of Completion: SANTA FE GROUP
Dte Biriling Seasteq 25-APR-2008 Well Comment: BOREHOLE DIAMETER IS 11 3/4 IN. TO 200 FBGS AND 9 5/8
Drilling Contractor: WDC EXPLORATION & WELLS IN. FROM 200 FBGS TO 498.8 FBGS.
Drilling Method: AIR ROTARY CASING HAMMER

Borehole Depth: 4988 FBGS

Casing Depth: 4988 FBGS

Completion Data Measured Depths
Survey Date: 03-JUL-2008 B (FBC

Surveyed By: RANDOLPH C. HEWITT

SURVEYING Z|

State Plane Coordinates

(X) Easting:
(Y) Northing:

411409.83
1452230.18

Surveyed Elevations (FAMSL)

Protective Casing:

Top of Inner Well Casing:

Concrete Pad:

Ground Surface:

5380.95

5380.63

5378.29

5378.23

and Elevations

Initial Water Elevation:

(FAMSL)

4892.33

485.9

Initial Depth To Water:

(FBGS)

Last measured water level was 4892 1

FAMSL

measured on  04-AUG-2008

Date Updated:
07-AUG-2008

Date Printed:
03-SEP-2008

Interval
GROUT/BACKFILL

BENTONITE GROUT

Interval
BOREHOLE

Interval
CASING

SCHEDULE 80 PVC

Interval
SEAL

BENTONITE CHIPS

Interval
SECONDARY PACK

#60 SAND

Interval
PRIMARY PACK

#20/40 SAND

Interval
SCREEN

SCHEDULE 80 PVC

Interval
SUMP

Start
4174

Start
4486"

Start
453.8"

Start
464.7"

Slot Size

Start
494"

Stop
417.4

Stop
498.8'

Stop
498.8'

Stop
448 8"

Stop
453.8°

Stop
498.8'

Stop
494"

01"

Stop
498.8'




WELL DATABASE SUMMARY SHEET

Project Name: MIXED WASTE LANDFILL
ER ADS #: 1289

Well Name: MWL-MW8

Owner Name: U.S. DEPT. OF ENERGY
Date Drilling Started: ~ 02-MAY-2008

WDC EXPLORATION & WELLS
AIR ROTARY CASING HAMMER

Drilling Contractor:
Drilling Method:

Geo Location:

Well Completion Date:

Completion Zone:

SNL/NM TA-I
26-JUN-2008
ALLUVIAL FAN FACIES

Formation of Completion: SANTA FE GROUP

Well Comment:

BOREHOLE DIAMETER IS 11 3/4 IN. TO 200 FBGS AND 9 5/8

IN. FROM 200 FBGS TO 535 FBGS.

Borehole Depth: 535 FBGS
Casing Depth: 500 FBGS
rvey Data Completion Data Measured Depths
Survey Date: 03-JUL-2008
Suweyed By: RANDOLPH C. HEWITT
SURVEYING 1
State Plane Coordinates Intorval Start atop
GROUT/BACKFILL o' 4242'
(X) Easting: 411408.77 BENTONITE GROUT
(Y) Northing: 1452394.58
Interval Start Stop
Surveyed Elevations (FAMSL) CASING 0' 500"
SCHEDULE 80 PVC 1.D. 4.767" O.p. 5.563"
Protective Casing: 5382.76
Interval Start Stop
Top of Inner Well Casing: 5382 BOREHOLE o' 535"
Concrete Pad: 5379.93
Interval Start Stop
Ground Surface:
5379.72 SEAL 4242' 453"
BENTONITE CHIPS
Interval Start Stop
SECONDARY PACK 453° 458"
#80 SAND
Interval Start Stop
PRIMARY PACK 458° 506.5'
#20/40 SAND
Calculated Depths and Elevations Interval Start Stop
SCREEN 465" 495"
Initial Water Elevation: 4893.02
(FAMSL) SCHEDULE 80 PVC
Initial Depth To Water: 486.7 Vet plsw M
(FBGS) Interval Start Stop
SUMP 485" 500"
Last measured water level was 489178 FAMSL
measured on  04-AUG-2008
Interval Start Stop
Date Updated: Oate Pringecl: PLUG BACK 506.5' 535"

03-SEP-2008

07-AUG-2008

BENTONITE CHIPS




WELL DATABASE SUMMARY SHEET

Project Name:
ER ADS #:
Well Name:

Owner Name:

Date Drilling Started:

Drilling Contractor:

Drilling Method:

MIXED WASTE LANDFILL

1289

MWL-MWS

U.S. DEPT. OF ENERGY
13-MAY-2008

WDC EXPLORATION & WELLS
AIR ROTARY CASING HAMMER

SNL/NM TA-III
30-JUN-2008
ALLUVIAL FAN FACIES

Geo Location:
Well Completion Date:
Completion Zone:

Formation of Completion: SANTA FE GROUP

Well Comment: BOREHOLE DIAMETER IS 11 3/4 IN. TO 200 FBGS AND 9 5/8
IN. FROM 200 FBGS TO 535 FBGS.

Borehole Depth: 535 FBGS
Casing Depth: 500 FBGS
Survey Data Completion Data Measured Depths
Survey Date: 03-JUL-2008
Surveyed By: RANDOLPH C. HEWITT
SURVEYING

State Plane Coordinates

(X) Easting:
(Y) Northing:

411405.51
1452558.78

Surveyed Elevations (FAMSL)

Protective Casing:

Top of Inner Well Casing:

Concrete Pad:

Ground Surface:

5379.83

5379.24

5377.03

5376.64

Initial Water Elevation:

(FAMSL)

488714

489.5

Initial Depth To Water:

(FBGS)

Last measured water level was

4888.23 FAMSL

measured on  04-AUG-2008

Date Updated:
07-AUG-2008

Date Printed:
03-SEP-2008

Interval Start Stop
GROUT/BACKFILL 0’ 419.6'

BENTONITE GROUT

Interval Start Stop
CASING g 500'
SCHEDULE 80 PVC 1.D. 4.767" 0.p. 5.563"

Interval Start Stop
BOREHOLE 0' 535"

Interval Start Stop
SEAL 4198 452.5'

BENTONITE CHIPS

Interval Start Stop
SECONDARY PACK 4525" 458.7'
#50 SAND

Interval Start Stop
PRIMARY PACK 458.7" 500.5'

#20/40 SAND

Interval Start Stop
SCREEN 465" 495'
SCHEDULE 80 PVC

Slot Size 01"

Interval Start Stop
SUMP 495" 500'

Interval Start Stop
PLUG BACK 500.5" 535"

BENTONITE CHIPS




APPENDIX G
Well Development Forms for MWL-MW7, MWL-MW8, and MWL-MW9
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Fooe | «f 2
ATTACEMENT A i a{
FIELD MEASUREMENT LOG FOR GROUNDWATER SAMPLE
COLLECTION
Project Name: MW v Project No.:
wellD.: M@/ L '“W(W 7 D 27 WAYOR
Weather 6&’% % LUMM;?%L 1;1.»( uw's
Method: __ Portable pump Dedicated pump Pump depth:
B PURGE MEAS | - ¢
V—Dwf/ Vol | Temp | Ec ;RTE — Fiow | Tub | DO ML
w;cp;h (;?D Time 24 hr oC 1o MY pH Lgls NTU %
46.89 | (0z0 | Ko : _
136 | S 12302105591 /1761729 >£3]5/,014.37
(/241 | /£ 21275552 1185\ 2.4 >£3|44.4| 5 65
/48 | 25 |z/).200.554) j03.2 7.7 £3|9/. 6] 7. 5%
49.4 156 | 35 1213810.557] 7781 7.9/ >£2 3.5\ .04
 rReL 1 40 1220010.533189.51 7.9 8t31 77 . [
310 | 4L 20.240 2371 92.71 7.64 >E3\ 0. | 6.//
Y330 wA5210,534 DD 1. 6174.7| 657
134 1 170 120.07]6.53] %4 (| 7. - 1/9/ 180.0) 7,10
(359 | 15 |2/.2210.500|90. || 7,63 . V2% 1959 | 1.33
410 ﬁa 24103\ 20 L1 7.67  iz4 177 :
1455 | 5 |2lzslo A5\ 517,59 15751803
<53 | 93512(4910,32 89 3|74 >z.,38§ 4
N )éaf (O 12(.£510.556|94.517.73 z43 |47.6
r—S?mpl_e number&s}:
: Purge Volume Calculations
Well Diameter
2" well: 0.16 gal/ft X___ (height of water column) = gallons
A" well: 0.65 gal/ft X (height of water columm) = gallons
6" well: 1.47 gal/ft X____ (height of water column) = gallons
Tubing Diameter
1/4"0OD: 24 mlUft X (length of tubing) = . millileters
3/8"0D: 9.7 mlUftX _ (length of tubing) = millileters
172 ODI: 2 1.6 miAt X (iengd of inbiug)) ~ aHiletors

AL/A/199MSdoc/SNL/FOP9448,RV2
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ATTACEMENT A Py 72
FIELD MEASUREMENT LOG FOR GROUNDWATER SAMPLE
COLLECTION
Project Name: M WL o Project No.:

Well LD.: MWL _.. MW ‘7 : Date: Z—:ZWQ&

Weather (l[w& & WML' M§05 , ﬁ&},hf_ﬁfﬁ@&

]
Method: _- Portable pump Dedicated pump Pump depth:
PURGE MEASUREMENTS On 3/1.
Vol. Temp Ec ORP Flow | -Turb: DO |-Eelerand
Depthto | Time 24 hr 5 pH :
Water (FT) Lgls C pmho MV Lgls | NTU % ww
_ [513 /20 1214405551822 | 7.79 A 51222
i [b2z7 [/40 121219559177, 712.7 D047\ 7245
' | -
COC number(s):
Sample number(s):
Purge Volume Calculations
Well Diameter
2" well: 0.16 gal/ft X (height of water column) = gallons
4" well: 0.65 gal/ft X (height of water column) = gallons
6" well: 1.47 gal/ft X (height of water column) = -_gallons
Tubing Diameter
1/4"0D: 24mlft X (length of tubing) = . millileters
3/8"OD: 9.7mVft X _ _ (length of tubing) = millileters
1/2°ODL: 2 1.6 mUfi X (icugin of whing)) = mithifclers

ALJ4//99MSdoc/SNL/FOP9448,RV2
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ATTACHMENT A 7 I
FIELD MEASUREMENT LOG FOR GROUNDWATER SAMPLE
COLLECTION
Project Name: Mmw L- G w Project No.:

Well LD.: m W L S m Wr7

Date: (o "9—"1“0%

Weather

Method: _X_Poﬁahle pump Dedicated pump Pump depth: L[ Cz 3 B )
PURGE MEASUREMENTS
Vol T E ORP Fi Turb DO m{}
. ol em C oW = lur
u]/:::ffg?n Thne 24 ke e pmbo | MV | PR | Lgs | NTU | % | eappesranced
489-46 240 | — Si7-K + _
4. 40| eq0! Q 23.¢7| 56k | 1684 | 7.0 2.l | bo. % |5.09
492.03[og0¢ | 4 | 22-6¢| 592 [isto | 7.29 222 sy 0lu.sY
Y92.0610911 | ( [22-78] 586 boa-T | 7-2¢ L4 | 74.0] 692
J92.9Y6117 | 2 [226! [ 595 [1a1.2 ] 7.36 214 | 58.3| $.05
492.421092d | lo |92-43] 514 [\969| 736 1Yl | 54.0] 462
492821093 ) | 12 [25.19 | 593[2030]|7 43 /40189 7|2.58
445 4% [09% i |22.3) |S88 1eg g11.90 089 | %.0 | 280
44545]095] | well [ocy F—F — —
490-50 (1017 | ~ Sfau~t . :
H92.52([097 | 4 [99.50|58L {209.7]730 0541623 | 704
493.22|(022 b |#232]| el | 202 | 72.3¢ 736 Lg.| | 8:8D
493451102y | BT [92.9¢] 56T |19%%] 7.39 L40] 20 | 632
Y93 4ol o3 | welll pfY
COC number(s):
Sample number(s): ;
Purge Volume Calculations ~rd7s ?“’45 fM’%ﬂJ
Well Diameter -Fro P fng

2" well: 0.16 gal/ft X____(height of water column) = gallons

4" well: 0.65 gal/ft X (height of water column) = gallons* o<% S‘{

6" well: 1.47 gal/ft X (height of water column) = gallons

Tubing Diameter '

/4" OD: 24 mlUft X (length of tubing) = millileters

3/8"0D: 9.7mUft X (length of tubing) = millileters

172"0™: 21 6mift X (lenath of fuhing)) = milliletars

AL///99MSdoc/SNLIFOP9448,RV2
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%{."}

| ATTACHMENT A
FIELD MEASUREMENT LOG FOR GROUNDWATER SAMPLE
COLLECTION
Project Name: Project No.:
Well LD.: m i 1 - Date: G- 9{,0%
Weather
Method: Portable pump Dedicated pump - Pump depth: 49 _3-/ )
Vol. TPURGE]?EASORP N[ENTS Fl 'Tu:i; DO ML
W]?aisfl (Ft?l'} Time 24 hr ,Cp pmho MV PR Lgls NTU % appearamce-|
490.5¢ 1)))2 STt ——— | _
492.30[ 19| d  [2353[592 [1628]q.2) 1-b9199.7 [71-%2
492.857)(2¢ b 2372| 5%4 | 18\.9] 7.3% 157162\ | 826
4g3.05| >/ 8 2392 5%9 |1\ 792 7:39 (34597 |Se3
493-Y3 usy- [0 | 23.47|588 [174.7] 13 Qle |6oo [Gob
44939351 (24 well |pRY:
4Y$9.5211258 | — | srifs
Hal.2% [1210 Y 2585|592 V306 |1-%) 089 | e [63¢
19,06 1210 | & 1299|570 |r50.711-29 3.57156.7 | ¢6
493.62 |1>2¢ | & 1265! 590 41D |]>6 1425 516 {418
492.%0[1%3%4 | lo | 259! | 589 [\5D.2|7.36 2:-35157.1 [4.0Y
492.55 11341 | 12 2824 589 | 1475|737 [-p] |67-514.48
992.81 113449 | 14 |28131589 1531 | 136 /- 3&|56.0 [4.58
H92.92 | 1266 | 16 25.67] 584 |42:2[7.3b 103 | 56.3 | 458
COC number(s):
Sa.mplf: number(s):
Purge Volume Calculations
Well Diameter '
2" well: 0.16 gal/ft X (height of water column) = gallons
4" well: 0.65 gal/ft X___(height of water column) = gallons '
6" well: 1.47 gal/ft X (height of water column) = gallons

Tubing Diameter
24 mlit X (length of tubing) =

1/4" OD:
3/8" OD:

9.7 mlft X (length of tubing) =
1/2"ODl: 21.6 mUft X___ (lergth of ubing}} =

millileters

millileters

millilaters

AL//199MSdoc/SNL/FOP9448,RV2
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_ ATTACEMENT A
FIELD MEASUREMENT LOG FOR GROUNDWATER SAMPLE
COLLECTION 293
Project Name: Project No.:
Well LD.: MWL"’MW7 f"ﬁ?"}‘]‘- Date: 6'24'—07
Weather '
Method: Portable p;ump Dedicated pump Pump depth:
PURGE MEASUREMENTS T
Vol Tem Ec Flow | -Tur ‘
s | © e | v | B | | W | % |
Y9305 [ido4 | |3 [a5b 1] 549 1414739 0.39[84.0 [4.40
4933 lla 1l | 20 2547590 [145.0[7.24 0.30 [53.0 | 423
H33e s | 2l |2836]5389 hadl [7.34 2.90 [52.7 [4.32
4 934311419 22 |2539|590 [145.3[7:34 b23|52.0|4.00
4934311420 |well | ORY ' - I —
COC number(s):
Sample number(s):
Purge Volume Calculations
Well Diameter

2" well: 0.16 gal/ft X (height of water column) =
4" well: 0.65 gal/ft X (height of water column) =
6" well: 1.47 gal/ft X (height of water column) =

Tubing Diameter
2.4 mlft X (length of tubing) =

9.7 mlft X (length of tubing) =

1/4" OD:
3/8" OD:

12"0on- 2 1.6 mift X (Yeng‘th G'le"'.-"!g)) =

gallons
gallons
gallons

millileters
millileters
millileters

AL//D9MSdoc/SNL/FOP9448,RV2




ATTACEMENT A
FIELD MEASUREMENT LOG FOR. GROUNDWATER SAMPLE

iy

COLLECTION
|Project Name: N\‘LL‘&(‘\ \/\}C\ %l_f {&v‘{\-tiu Project No.:
Well LD.: ’W\UJL_-MV\.IK Date: 2;5-'{\(‘\{.3\! -OVﬁ/
Weather i
Method: Portable pump Dedicated pump Pump depth:
PURGE MEAS ENTS .
Vol Tt E OIifEMENT Fl Tl:; DO I-garl?a:;/d}
% [a) €m C ow - lurp-
“2:5?}12’} Fmezdhr L gls .,Cp Wrr‘ MV pH Lgls | NTU % | eppearance-
Yopepl0g3 | 425 (2033 lnasuy [0y | -~ ez [72.€ |,.5L
6450 1~30 12181 oA -3 1802 | — 13 |9492 ([.52
12335 |ndS |34 lowm |39 180 | — (23 |suX 726
(Has 150 120d] 1o 9%4 200 |24 - B2 |25 57
- SO s Qv ¥ h.g780-2.9 227 1 — £33 Aalleo¥
4w A4 vso4 | 75 |76 760554 /L. 417238 — 284192 .0l 747
271 g<|zL6700.563] 3. 71756 4951 77.71 4.22
Wizs | 90 (z2A4T710.5638 541776 | — 132.[190.71 ¢ %2 |
132 | le0 |2/.78p56l| [z 7| 7AZ. 220 | 880\ 7.54]
29 1 /10 |2 hllo.cs)) 99 1 7.8/ . 14141920 4.20
5181120 |\ 2200262 4.0 | 2591~ 1540 (93.6] 7.2]
(62s | /20 | 21.900.59\ 6.4 | 737 5980 32. 71 /.20
Jlé»df)/ /25 121.4850.5810.5 7,93 49 |45 7.27
COr number{s)
%amcple number(s):

Well Diameter

2"well: 0.16 gal/ft X
4" well: 0.65 gal/ft X
6" well: 147 gal/ft X

Tubing Diameter

1/4" OD:
3/8" OD:

V2" Gt

24mlit X
9Tml/ft X
Y6 minA

Purge Volume Calculations

(height of water column) = gallons
(height of water column) = __gallons
(height of water column) = callons

(length of tubing) = millileters
(length of tubing) = millileters
Jengli of wbiag)) — i€l

AL/A/IBOMSdoc/SNL/FOP9448,RV2
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ATTACEMENT A P13
FIELD MEASUREMENT LOG FOR GROUNDWATER SAMPLE
COLLECTION

Project Name: m W L."' G WM

Project No.:

Well LD.: M WL - m w B

Date: G, 2 §- 0%

Weather

Method: X Portable pump Dedicated pump Pump depth: C/ 7’7 : .
PURGE MEASUREMENTS .

. Vol. Temp Ec I ORP. . Flow - Turb DO Dwﬁ "'&/L
'\,\?;S;h[;?r) Time 24 hr L @ oC o MV pH L gls NTU % |
9% .00 |085] | _—| Statt - —
494.5910901 3 | 23.577| Lot | 267-9| 7.13 0.8\ [33.7 |2-85
495.75p912 | 4 122:494]| ey |2461] 7.30 .65 | 330 [9-84
Q96-28lo9is | & [2278[ L1 123971754 .97 | 315 [2.7)
496.80(0918 | (b [22468] 1§ |231.\| 736 169 [38.5 |2.48
“497.261092) | 7 1227 | 21 | 22$.9] 7-37 -89 1260 |2-23
Y97-3%21092) | wel |pey —1 ——
Yq1.90 33 | — |smR+ — ]~ -
49492 1142 y  [2390 [ b22 [14.9 [7-30 425 (435 232
YA8SD 14y 5 193831615 (1312 [ 732 186 |b.0 |4.8]
H9b.06 1140 b [23-4B| e | 13711 -2 45 | 99.6| 209
4q67311LYp 7 12340 bty [V3T-b|]-24 (57123.2|147
4418|150 2 (2341 | 13 [1386]7.2¢ 15:6 3L L [2.29
497.38(1ls0 | well | ORY e i
COC number(s):
Sample number(s):

Purge Volume Calculations

A 975 Puvar pnl‘uv"

Well Diameter measuvermunt,
2" well: 0.16 gal/ft X (height of water column) = gallons 0 ?02_
4" well: 0.65 gal/ft X (height of water column) = gallons
6" well: 1.47 gal/ft X (height of water column) = gallons

Tubing Diameter
1/4"OD: 24mUft X (length of tubing) = : millileters ~
3/8"0D: 9. 7mUit X (length of tubing) = millileters
12"0ODL 21.6 mVi X __ (length of tubing)) = millileters

ALI4/129MSdoc/SNL/FOPO448 RV
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| ATTACHMENT A e 2/ 2
FIELD MEASUREMENT LOG FOR GROUNDWATER SAMPLE
COLLECTION
Project Name: Project No.:
Well LD.: ML= ng o Date: B -25-0 g/ L-26-0 1
Weather ' 4
Method: K Portable pump ' Dedicated pump Pump depth: 97
PURGE MEASUREMENTS .
Vol T E ORP Fl Turb DO M
& ime Q. emp e ow * A
“itre}? (;cT)'J S LD °’C pmho MV PH Lgls | NTU % | eppearance
499.24[1348 | _—| S7ARY T _
49478 liqgor | . 4 12549] (4G [1224] 128 14.0 | 5.9 {547
4g95.37[1403 S |95.2¢| b1g [\WL5| 122 2.30 | 753 | b-19
49619 1Yok @ |50k | b1% |13N-L] 729 2.24| 9¢.2 |2.15
4960|1409 7 1250 | 617 |\971 |22 9-37| 254 (2.2
Y712 11412 % 2518 | Lis [\232]7-2% 1a.4 | 204 |o0.52
4497-481idtS | 3.8 |98d |btS |1262]7.20 22-4] 35.( |2:-89
497.48 |48 |_— |owEtl loey | — | — b =] =
;‘/16'4‘7'0-5'7 vgle | _— | s  +
492.6510823 | 4 |2132]| Lio [1402 (742 17.25 o7 | B!
49412 10328 | & 12)42 | )2 {1460 [7-37 3.26| 3791334
494.40 10928 | (  |2274 | 1R {1443 ] 7.35 2.94[28d| 206
495380830 | 7 [2190] &3 1419|736 505 | 239| 205
9604|2832 | 8 |21-95 | 12 1231|737 /2.) |3S0]|2.200
COC nurnber(s):
Sample number(s):
Purge Volume Calculations
Well Diameter '
2" well: 0.16 gal/ft X (height of water column) = gallons
4" well: 0.65 gal/ft X (height of water column) = gallons*
6" well: 1.47 gal/ft X____ (height of water column) = gallons
Tubing Diameter
1/4"0D: 24mlUft X (length of tubing) = millileters
3/8"0OD: 9.7mVft X___(length of tubing) = millileters

12"ODI: 216 mi&X___ (length of tuhing)) = _

millileters

ALJ4//99/MSdoc/SNL/FOP944 3,RV2




ATTACEMINT A
FIELD MEASUREMENT LOG FOR GROUNDWATER SAMPLE

COLLECTION

Project Name: Project No.:
Well LD.: mw L- MW 8 Cpn+‘ D;te: L. 9-.61 0%
Weather '
Method: % Portable pump Dedicated pump Pump depth: ._k"\'_\ .

Vol TPURGE]?]EASORP. e Fl Turb DO ML

; ol. emp c ow | -Tur

vﬁig}% Tm_m #U gD | c | pmio | MV | PT | Lgls | NTU | % | sppessence;
4967210935 | 94 | 2209 13 | B&0| 738 [9-1 | 28.% |2.82
497.90 1092 | /0 2204 (IR |137-1173% 214 | 3.8 |73
4yq74ologs] | wel [pRY |— [ —[ = — 1 =1 —1 —

COC number(s):

Sample number(s):

Well Diameter

Purge Volume Calculations

2" well: 0.16 gal/ft X, (height of water column) =
4" well: 0.65 gal/ft X (height of water column) =

6" well: 1.47 gal/ft X (height of water column) =

Tubing Diameter

1/4"0OD: 24mlitX (length of tubing) =
3/8"0D: 9.7 mlitX (length of tubing) =
12"0DL; 216 ml/itX (length of tubing)) =

gallons
gallons
gallons

33.8 sola!

millileters
millileters
millileters

ALI4/09/MSdoc/SNL/FOP9448,RV2
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ATTACEMENT A
FIELD MEASUREMENT LOG F OR.GROUNDWATER SAMPLE
COLLECTION
Project Name: f"'\'Nf(\ \)\] ! Lz: “/s‘—-\:\.! Project No.:
Well LD.: ,N\ h} _ C? ' Date: ggf 2 y\w O—{
Weather ) /
Method: Portable pump Dedicated pump Pump depth:
PURGE MEASUREMENTS .
v T E ORP Fl T b DO %56::{5‘
: 0 emp c ow | -Tur ,
m?aiep:h(;% S T | e | MV PR | pote | NTU | % |appessence-
1S |12 biee peas aeals02 ]~ [es |2 |79
Bo < @!/5'272.!-5‘1 S0 Loy % 1294 | ~ =2 19,9 | 675

1woS LT A2l 0.4 lo52d] nalasa | — 182 |9oa 205
49088 073¢ | 5/ z6Blo.5261-5 9| 747 — |BEN KL | 7.9/
w9477 | ss71Z145] 6527 1.8 7. = 522 199.0| 7757
[Z— | 60O 1713510228 /0.217.51 — |30 134.8] 7.4/
/544 | 70 1218710.530| (/.3]7.55] ~ #1850 7.3/
VST G0 122410532 g 2747 — 138.8|97. (| 7.52
(655 | B9 12229052/13 21776 51918629 7.(2

COC number(s):
Sample number(s):

Purge Volume Calculations
Well Diameter

2" well: 0.16 gal/ft X (height of water column) = gallons

4" well: 0.65 gal/ft X (height of water column) = gallons

6" well: 1.47 gal/ft X (height of water column) = gallons
Tubing Diameter

1/4"0D:  24mUft X (length of tubing) = millileters

3/8"0D: 97wVt X _ (length of tubing) =__ millileters

V2" Ui £ Leinvit A (ength of ubing)) = PR

ALI/I99MSdoc/SNL/FOP9448,RV2
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ATTACEMENT A A i3
FIELD MEASUREMENT LOG FOR GROUNDWATER SAMPLE
COLLECTION
Project Name: Mwl- pEV Project No.:
WellLD.: MW L m w ? Date: {’ _9_& -0 %
Weather
Method: x Portable pump Dedicated pump Pump depth: qu 7 4 .
PURGE MEASUREMENTS .
_ | D"/l
Depth to Vol. Temp Ec ORP oH Flow | -Turb DO |-Colsrandt
Water (FT) I‘@ e pmho MY Lgls NTU % appearamce-|
H9l.41 10928 | _—1 S7ARS — _ :
q95-54 1 12¢.82/579 [ 3200 b-63 ) |27 € |2-3¢
19¢.04 2 12612571 | 386.616-9¢ 093 | 23-1 | 224
q496.8l 3 95.33| 562 |240-4 |§7.)7 .4y | 33.7 |273
497-2( 3.5 |24.9%|558 |a471 (7297 (.2¢ | 3865 | 292
497.57 § 2474|559 [a430 (724 1-:33 [ 3¢.6]| 3-04
Y 97.71 WS |124.5L | 557 | 2398 7-52 78] 3.1 | 306
497-71 ell | pRY ' —— —
49117l — | S7ARYt ~ :
Nq5.01 H 12822576 3.4 [ 720 1678 | jny-0 290
HY9b. 3% 5 24.64 | $%0 |1SL.0] 711 137 | LS [S1H
Na7.4 4 2456|579 | 154.6| 7-10 2.69 | 31.2 |3.09
Y9774 7 124319 |79 15151718 2.67] 2.3 270
H497.74 el |pRY
COC number(s):
Sample number(s):
Purge Volume Caleulations A”?'-Zb ?ds TWTOJ
Well Diameter +rom -{-u.bi'\g‘
2" well: 0.16 gal/ft X (height of water column) = gallons 09 qj
4" well: 0.65 gal/t X (height of water column) = gallons
6" well: 1.47 gal/ft X____ (height of water column) = gallons

Tubing Diameter

1/4"0OD: 24 mlftX (lengih of tubing) =
3/8"0D: 9.7 mVitX (length of tubing) =
12"0DL: 21.6m

millileters
millileters
(length of tubing)) = millileters

AL//PROfhISdoc/SNL/FOPI448, RV



ATTACHEMENT A

Page21 OF 22

7.

FIELD MEASUREMENT LOG FOR GROUNDWATER SAMPLE

2/’37

COLLECTION
Project Name: mwl- bEV. Project No.:
Well LD.: S, ci COﬂi' Date: (9#,9'—{ 0<%
Weather '
Method: A Portable pump Dedicated pump Pump depth: Yy Cl T .
PURGE MEASUREMENTS
Vol T E ORP Fl i b DO %L
; ol. em c ow | -Tur
vi?::]tlz% S L@ .,Cp pmho | - MV P Lgls | NTU % | eppearance]
uqp.yo (0814 | _— | STHIRY _
H95.22| 0% 2% al 19.95 1 574 [ 133|738 0.9 | 7%:e | 7.a4q
49549510%3\ | § | 2035| ST1 | 1712 (7.30 .28 | st.3 | S9%
Y960 0%34 | C 200 | 57%|169-%| 7-30 0-90 | #30-0 |57
4973210330 | 7 |209s5| 57% | 167-%|73) 0.87| 29.4 | 2.92
497 78leg 4o | B | 267 57% | 165.8] 732 .64 | 27.\ | 24y
497.78lo%do | well | pRY
dal.s1lizgo | | Sfptt —
Y9508 |iDso Yy 2252|575 1413|713/ %07 |92. L |82
4958301203 | & [2231]| 5781se.3 | 728 17417806 620
49684 365 | G 2238| 578 | 1567 7.26 2.58 | 48.6 | 3.3
H97.3 1368 | 7 | 9242] 578 |s51.9] 7.27 426|382 3.2/
492.70 | (316 | & | 22.47| §1& 1849|728 225286 | 3.3Y
Q97p | 1310 w [ DRY | — :
COC number(s):
Sample number(s):
Purge Volume Calculations
Well Diameter
2" well: 0.16 gal/ft X (height of water column) = gallons
4" well: 0.65 gal/ft X__ (height of water column) = gallons
6" well: 1.47 gal/ft X (height of water column) = gallons
Tubing Diameter
1/4"0D: 24mUftX__ (length of tubing) = millileters
3/8"0D:  9.7mlft X (length of tubing) = millileters

12"0ODI: 216 mURY_ (leneth of fubine)) =

N | 1 IR
atBiozftin it

ALM/P9MVS doc/SNL/FOP9448 RV2



Page 21 OF 22

ATTACHMENT A i) 3/ ?
FIELD MEASUREMENT LOG FOR GROUNDWATER SAMPLE
COLLECTION
Project Name: Mw L‘- D é'/ Project No.:
Well LD.: MW L__ M w al Cmn+- Date: (9’30‘08
Weather '
Method: >< Portable pump Dedicated pump Pump depth: L{q —-( .
E MEASURE
Vol TPU-RG E ORP. MENTS Fl T b DO %L
. ol emp c ow | -Turl
iy | TR 1@ | e | pmio | MV | PT | Lgls | NTU | % | eppeerance-
49161 log1d | —"| =rAR4 _ i _
H95.8tlos23 | 1 |1\9.2%[ 575 [ WS .41 515|154/ 6\
149¢-21lo825 [ & | 2034] 575(141.1| 7-34 04| un-| 385
497.08log21 | 2074 | 569 | w74 733 102 | 2.1} 248
NaT. 7410924 | 7 |2094 | 559 146l | T-3Y Lo7133.8 |30l
497790924 | — [well |p® -
ual. 67 1nus L— | s+ -
qag.io (1258 | 4 |23.8M 5,5 vae2 | T3S 6251 73\ | 6 84
4 95.94(\ 200 74 22.20| $78 |142.717-28 230 | %04 | b.4)
H9u.40[1303 | ¢ 1933|578 1900 |7.05 Wy | 39.2]3.35
4972611306 | 7 272-98| 519 | 137-9|7-2¢ 1.301 31.4 | 2.9
4974201209 | 8 |22.86| 77 [137:5] 7-29 193 |33.0 [ 28]
4997.8211209 | — |well| D& g
COC number(s):
Sample number(s):
Purge Volume Calculations '{2‘5"/ :
Well Diameter total ""‘6‘”
2" well: 0.16 gal/ft X (height of water column) = gallons
4" well: 0.65 gal/ft X__ (height of water column) = gallons '
6" well: 147 galV/ft X (height of water column) = gallons
Tubing Diameter )
1/4"0D: 2AmUftX___(length of tubing) = . millileters
3/8"0D: 9. 7mVitX_  (length of tubing) = millileters
1/2"0ODL: 21.6mlft X (length of tubing)) = millileters

ALI4//99/MiSdoc/SNL/FOPO448.RV2
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