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Field Work Plan to Plug and Abandon Wells TW-2, -2A, and -28 

1.0 INTRODUCTION 

This field work plan provides technical guidance for field activities associated with the plugging and 
abandonment of Test Well 2 (TW-2), TW-2a, and TW-2b located in Pueblo Canyon, Los Alamos. New 
Mexico as shown in Figures 1.0-1 and 1.0-2. Well abandonment of these wells will be consistent with the 
requirements and guidelines of Sections IV.B.1.b.v and X.D (Well Abandonment) of the Compliance 
Order on Consent (the Consent Order). 

SpeCific details including pre-abandonment activities and well construction and abandonment details of 
the three wells are presented below. 

2.0 PRE-ABANDONMENT ACTIVITIES 

The following activities will be conducted prior to mobilizing well abandonment crews and equipment 
onsite. 

2.1 Removal of Appurtenances 

All aboveground and belowground appurtenances will be removed, including pumps, transducers. data 
loggers. control panels. concrete pad, etc. TW-2 and TW-2a are currently outfitted with submersible 
pumps. TW-2b is not outfitted with any dedicated hardware. 

2.2 Inspection and Geophysical Data Collection 

The wells will be inspected with a downhole video camera and a natural gamma log will be collected to 
document the existing conditions. Final water-level measurements will also be collected. 

3.0 WELL CONSTRUCTION AND ABANDONMENT 

This section describes the construction of TW-2. TW-2a, and TW-2b and the methods that will be 
employed to plug and abandon the each well. 

3.1 Well Construction 

TW-2 was installed in 1949 to monitor the water in the regional aquifer in Pueblo Canyon down gradient 
from the waste treatment plant at TA-45. TW-2 was completed to 789 ft, with a slotted screen section 
from 779-789 ft (Figure 3.1-1). The screen was removed and the well was deepened to 834 ft in 1991. 
Construction details are as follows: 

0-57 ft: 16-in. inside diameter (1.0.) steel caSing 

0-197 ft: 12-in. 1.0. steel casing 

0-519 ft: 10-in. 1.0. steel casing 

0-779 ft: 8-in. 1.0. steel casing 

0-834 ft: 6-in. 1.0. steel casing. with slotted screen section from 768-824 ft 
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Groundwater monitoring well TW-2A was installed in 1950 to monitor intermediate perched groundwater 
in Pueblo Canyon down gradient from the waste treatment plant at T A-45. Construction details are as 
follows (Figure 3.1-2): 

0-12 ft: 12-in. inside diameter (1.0.) steel casing 

0-118 ft: 8-in. 1.0. steel casing 

0-128 ft: 6-in. 1.0. steel casing 

128-133 ft: 6-in diameter screen 

Groundwater monitoring well TW-2B was installed in 1950 in an attempt to isolate a zone of perched 
water above the regional aquifer identified during the drilling of TW-2 in Pueblo Canyon. At the time of 
drilling TW-2B, the perched aquifer was either not present or was of such limited extent that it could not 
be located. Construction details are as follows (Figure 3.1-3): 

0-112 ft: 12-in. inside diameter (1.0.) steel casing 

0-130 ft: 6-ln. 1.0. steel casing 

130-225 ft: (potential) open hole 

3.2 Plugging and Abandonment 

The three wells will be plugged and abandoned per the direction of the New Mexico Environment 
Department (NMEO). The TW-2 group of wells may be plugged and abandoned in any order that LANL 
deems appropriate. The well abandonments are listed in alphanumeric order in this field plan. 

Older well completions like TW-2, TW-2A. and TW-2B represent some challenges in determining a 
specific abandonment approach because of incomplete and sometimes discrepant completion records. 
multiple casing strings. and old casing. Plugging and abandonment at these wells will generally take the 
approach of removing as much/many of the internal caSing strings as possible in order to gain access to 
outer casing strings for the purpose of perforating and sealing via grouting. Attempts will be made at each 
well to remove all casing strings from the boreholes. This approach represents some risks of separating 
(parting) the casing strings. A conservative approach of pulling the casing strings at 125% of the string 
weight will be employed. The field crew will evaluate the reported length of each casing string while 
pulling and use readings from the hydraulic gauges on the drill rig to establish approximate pull back 
forces. Attachment A details general pipe weights and dimensions. Work will take place within the well 
from inside to outside. working on the smallest diameter casing first. Grouting will take place in stages at 
TW-2 in order to mitigate very high hydrostatic pressures that will be present in this telescopic hole. which 
will be capable of "blowing out" formations. Grouting in stages will also allow time for the grout to set while 
other work with larger casing strings is happening simultaneously. Casing cutters and perforators will be 
pneumatic tools run in the hole on drill rods. Perforation intervals will be oriented with four (vertical) rows 
of perforations spaced at 90 degrees. This approach will require the use of a rotary drilling rig. 

3.2.1 TW-2 Abandonment 

Based on the available well-completion notes. TW-2 does not have an annular seal or a filter pack around 
the screen. Completion notes disagree on the exact screen interval; one source places the top of the 
screen at 774ft bgs. Completion notes are also unclear about the status of annular seals between strings 
of casing. Most likely. given TW-2 was installed with a cable-tool rig. there are no seals (e.g. cement) 
between casing strings. The actual conditions at the well will be determined by the video camera survey 
and other examinations at the start of field activities. Figure 3.1-1 details the construction speCifics. casing 
schedule. and lithologic intervals at TW-2. 
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To plug and abandon TW-2, an effort will be made to remove the entire section of 6-in. casing and 
screen. Since the 6-in. casing was fished out of the hole in 1990 to deepen the hole (and very likely the 
hole was deepened with 8-in. tooling), it is probable that the entire section of 6-in. casing will be able to 
be pulled out. If the 6-in. casing string is not able to be removed, it will be perforated from 800 to 820 ft 
bgs. then cut off near the bottom of the 8-in. casing at 780 ft bgs and removed from the hole. After the 6
in. caSing has been removed. an attempt will be made to remove the entire string of 8-in. casing. If the 
entire string of 8';n. casing is unable to be removed, it will be perforated from 720 to 770 ft bgs. The first 
grouting sequence will be initiated at this point. The 8-in. casing will be pressure-grouted with Portland 
Type 1111 cement from the bottom to approximately 540 ft bgs using a tremie pipe. This 294 ft interval of 
grout will have substantial enough hydrostatic pressure to achieve the sealing objective without having 
too much pressure to potentially "blowout" the loose Totavi Lentil formation logged at the bottom of the 
hole. The 8-in. caSing will then be cut off at 520 ft bgs and removed from the hole. An attempt will be 
made to remove the entire string of 10';n. casing. If the entire string of 10-in. casing is unable to be 
removed, it will be perforated from 380 to 420 ft bgs before being cut off at 200 ft bgs and removed from 
the hole. An attempt will be made to remove the entire string of 12-in. casing. If the entire string of 12-in. 
casing is unable to be removed. it will be perforated from 130 to 160 ft bgs. The second grouting 
sequence will be initiated at this point. The previously installed grout will be physically measured with a 
tag line and the second lift of grout will be installed from the top of the first lift to approximately 100 ft bgs. 
The 12-in. caSing will be cut off at 60 ft bgs and removed from the hole. The 16-in. casing will either be 
removed from the hole entirely (if possible). cut off at 30 ft bgs and removed from the hole. or perforated 
from 10 to 30 ft bgs and left in place. The third grouting sequence will be initiated at this point. The 
previously installed grout will be physically measured with a tag line and the third lift of grout will be 
installed from the top of the second lift to approximately 2 ft bgs. Removing and/or perforating the 16-in. 
caSing will ensure that any alluvial water that may be present will be sealed off from the well casing. 

3.2.2 TW·2A Abandonment 

Based on the available well-completion notes, TW-2A does not have an annular seal or a filter pack 
around the screen. Completion notes are not in agreement on the location and/or length of the 6-in. 
caSing at TW-2A. One source reports that the 6-in. casing is only a single 10-ft piece swaged into the 
bottom of the 8-in. casing while another source states that the 6-in. casing is a continuous string from 
ground surface to 128 ft bgs. The actual conditions at the well will be determined by the video camera 
survey and other examinations at the start of field activities. Figure 3.1-2 details the construction 
specifics, caSing schedule. and lithologic intervals at TW-2A. 

To plug and abandon TW-2A. the screened interval will be evaluated to determine the need for either 
ripping or perforating. An attempt will be made to remove the entire section of 6-in. casing and screen. 
Based on the age of the well. it is difficult to predict the outcome of this approach. If removing the section 
of 6-in. casing and screen is determined to be either too risky or too time consuming to attempt, the 
lowermost 20-ft section will be perforated. If the 6-in. caSing is found to be a continuous string, it will be 
cut off near the bottom of the 8-in. casing at approximated 188 ft bgs. An attempt will be made to remove 
the entire string of 8-in. casing. If the entire string of 8-in. caSing is unable to be removed. it will be 
perforated in two intervals: 10 to 30 ft bgs and 95 to 115 ft bgs. An attempt will be made to remove the 
12-ft piece of 12-in. caSing at the surface. This may require minor excavation, but given its short length 
removal should be achievable. Removal of the 12-in. surface caSing is desirable in order to eliminate any 
potential conduit for alluvial water (alluvium logged to 11-ft bgs).The top of the 8';n. casing will be cut off 
approximately 2-ft bgs. The entire well will be pressure-grouted in one continuous lift with Portland Type 
1111 cement from the bottom to approximately 2-ft bgs using a tremie pipe to force cement through the well 
screen and perforated intervals and into the formation. 

3.2.3 TW·2B Abandonment 

Based on the available well-completion notes. TW-2B does not have an annular seal or a screened 
interval. Completion notes are not in agreement on the location of the 6-in. caSing at TW-2B. One source 
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places the bottom of the 6-in. casing at 223-ft bgs and another at 130-ft bgs, with the total depth of 225-ft 
bgs having been achieved in an open hole. The actual conditions at the well will be determined by the 
video camera survey and other examinations at the start of field activities. Figure 3.1-3 details the 
construction specifics, casing schedule, and lithologic intervals at TW-2B. 

TW-2B will be abandoned by first grouting the open hole portion of the hole (if present) to 140 ft bgs. An 
attempt will be made to remove the entire 130-ft string of 6-in. casing. Based on the age of the well, it is 
difficult to predict the outcome of this approach. If the 6-in. casing is unable to be removed, it will be 
perforated from 105 to 125 ft bgs and then cut off at approximately 11 O-ft bgs near the bottom of the 12
in. casing string. After the 6-in. casing is removed, an attempt will be made to remove the entire string of 
12-in. casing. If the entire string of 12-in. casing is unable to be removed, the 12-in. casing will be 
perforated at one interval: 10 to 30-ft bgs. The remaining portion of the well will be pressure-grouted in 
one continuous lift with Portland Type 1111 cement from the bottom to approximately 2-ft bgs using a tremie 
pipe to force cement through the perforated intervals and into the formation in order to seal the open hole 
portion. 

4.0 SURFACE COMPLETION 

The holes will be cement-grouted to within 2.0 ft of ground surface. A 2-ft X 2-ft X 2-ft concrete surface 
pad will be installed at ground surface with a brass survey marker and will be surveyed in accordance 
with the Section IX.B.2.f of the Consent Order, which states that pertinent structures may be horizontally 
located with a global-positioning system to within 0.5 ft. 

5.0 WASTE 

No sampling will take place during plugging and abandonment of this well. The intent is to reuse and 
recycle all materials. If some materials cannot be recycled, they will be disposed of in accordance with the 
waste characterization strategy form that applies to this activity. 

6.0 HEALTH AND SAFETY 

Tailgate safety meetings will be conducted and daily site, drill rig, and heavy equipment inspection forms 
will be filled out prior to starting work. An IWD briefing will be conducted if the work scope changes or 
new hazards are introduced. 

Copies of the emergency contact list and route to the hospital maps will be kept onsite. 

7.0 REPORTING 

A brief report will be prepared detailing the methods used, presenting borehole logs (video and natural 
gamma), quantities of materials used, and providing the final abandonment details. Figures depicting the 
location of the abandoned well and backfill completion will also be included in the report. 

8.0 REFERENCES 

Los Alamos Technical Associates, February 9.1998. "Engineering, Geology, and Construction Data of 
Twenty-five Test Holes and Test Wells on and Adjacent to the Pajarito Plateau," report prepared for Los 
Alamos National Laboratory. (LA-UR-05-2230) 
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• Test well or test hole 

- - - - - LANl boundary (old) 

~~ Penmnial stream 

- - Ephemeral stream 

Figure 1.0-1 General location of wells TW-2, -2A, and -28 
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Figure 1.0-2 Detailed location of wells TW-2, -2A, and -2B 
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Attachment A Pipe Dimensions and Weights 
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