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1.0 INTRODUCTION

This report documents the activities for the plugging and abandoning (P&A), and the installation of
groundwater monitoring wells at Technical Area V (TA-V) at Sandia National Laboratories/New Mexico
(SNL/NM). The activities were performed in January through March 2008 by the SNL/NM
Environmental Restoration (ER) Project personnel and the drilling contractor WDC Exploration and

Wells (WDC).

1.1 Regulatory Action

On April 20, 2007, the U. S. Department of Energy (DOE) National Nuclear Security Administration
(NNSA) and Sandia Corporation (Sandia), hereinafter referred to as NNSA/Sandia, submitted to the New
Mexico Environment Department (NMED) a Well Plug and Abandonment and Replacement Plan for
groundwater monitoring well TAV-MW1 (SNL/NM April 2007).

However, in June 2007, the NMED issued a Notice of Disapproval (NOD) regarding this plan (Bearzi
June 2007). The NOD listed 13 items that needed to be addressed in a revised plan.

In August 2007, NNSA/Sandia submitted the revised Monitoring Well Plug and Abandonment Plan and
Replacement Well Construction Plan: Decommissioning of Groundwater Monitoring Well TAV-MWI and
Installation of Replacement Groundwater Monitoring Well TAV-MWI0 (the Plan) to the NMED
(SNL/NM August 2007). The revised plan addressed the issues listed in the NOD. The NMED issued a
Notice of Approval on October 26, 2007 (Bearzi October 2007).

1.2 Site Description and History

TA-V is located on federally owned land controlled by Kirtland Air Force Base (KAFB) and permitted to

the U.S. Department of Energy (DOE). TA-V is located in the central part of KAFB, south of the City of
Albuquerque (Figure 1-1). TA-V facilities are designed to test radiation effects on components. These
facilities include two research reactors, an intense gamma irradiation facility, and a hot-cell facility.
Historically, wastewater containing contaminants derived from these facilities was disposed to
drainfields, seepage pits, and unlined ponds.

Numerous subsurface investigations have been conducted in conjunction-with surface remediation
activities at TA-V. These investigations have resulted in a substantial body of information available in a
series of publications and other data sources concerning elements of conceptual models of contaminant
release and transport through the vadose zone and Santa Fe Group aquifer (SNL/NM April 2004).

After the replacement of TAV-MW1 with TAV MW 10, the current TA-V groundwater monitoring well
network consists of thirteen wells completed within interfingering alluvial fan and fluvial deposits of the
Upper Santa Fe Group (Figure 1-2) (SNL/NM April 2004) . The current TA-V monitoring well network
includes three background wells (TAV-MW3, AVN-1, and AVN-2), eight performance wells (TAV-
MW2, TAV-MW4, TAV-MW6, TAV-MW7, TAV-MW8§, TAV-MW9, the new TAV-MW10, and
LWDS-MW1), and two sentry wells (TAV-MWS5 and LWDS-MW2). With the exception of AVN-1
(constructed of 5-inch stainless steel), the TAV monitoring wells are constructed of nominal 5-inch,
Schedule 80 polyvinyl chloride (PVC) casing, and have 20-foot (ft) long slotted Schedule 80 PVC
screens. ' :
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Figure 1-1. Location Map of Sandia National Laboratories and Kirtland Air Force Base
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Groundwater levels have been declining in the regional aquifer throughout the SNL/NM and KAFB area,
and monitoring well TAV-MW]1, installed in 1995, contained less than 1 ft of water when it was last
measured in December 2007. For this reason, TAV-MW1 was decommissioned and new replacement
monitoring well TAV-MW 10 was installed at a location approximately 10 feet (ft) west of TAV-MW]1.
(Figure 1-2).

1.3 Objective

The objective of this project was to successfully P&A TAV-MW1 by grouting the well in situ and to
install replacement well TAV-MW 10. This report is organized in chronologic order of activities: the P&A
of TAV-MW]1, the drilling and installation of TAV-MW10, and the development of TAV-MW10.

The report meets the reporting requirements of the NMED and the New Mexico Office of the State
Engineer (NMOSE). The NMED Compliance Order on Consent (the Order) specifies the required
elements for reporting on installation of monitoring wells (NMED April 2004) (Attachment A). The
NMOSE requirements and guidance can be found in Rules and Regulations Governing Well Driller

Licensing; Construction, Repair and Plugging of Wells INMOSE August 2005).
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2.0 PLUG AND ABANDONMENT

The monitoring well TAV-MW1 was plugged in situ on January 30 and February 5, 2008. A
Groundwater Well Abandonment Diagram is included as B. On January 30 bentonite slurry grout mix
was pumped into the well casing and screen with a portable grout plant. Grout was pumped through
tubing placed at the bottom of the well and was pulled up as well was filled. The well was grouted from
the bottom of the well at 509.5 ft below ground surface (bgs) to within approximately 20 ft of the surface
and allowed to set overnight. A total of approximately 670 gallons of bentonite grout (consisting of
twenty-eight 50-pound bags of bentonite and water) were pumped into the well on January 30. On
February 5, the well and open portion of the annulus was filled to close to the surface by mixing bentonite
grout in a tub, and pumping it into the well. The existing 5-ft length of protective conductor casing,
concrete well pad, and steel guard posts were then removed from the surface of the well head at that time.
On February 6, 2008, the well and annulus were filled to within 2 ft of the surface with coarse bentonite
chips. The final 2 ft of the well and annulus were then filled with concrete, and a 3-ft by 3-ft concrete
well monument was constructed over the location of the former well, and a brass marker was set in the
monument. The marker was stamped with the abandoned well name, date of P&A, and well depth. Field
notes for the TAV-MW1 P&A are provided as Attachment C.
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3.0 DRILLING AND WELL INSTALLATION

All drilling, well installation, and well development operations were performed by WDC and were
supervised by SNL/NM ER Project personnel. No geophysical logging was completed in this borehole.
The borehole for TAV-MW10 was drilled using the air rotary casing hammer (ARCH) method.

The following sections describe the borehole drilling, lithologic logging, and well construction.
Complete field documentation, field forms, daily driller reports, and lithologic logs, are on file at the
SNL/NM Customer-Funded Records Center. Field notes for the installation and construction of TAV-
MWI10 are also included as Attachment C.

31 Drilling Operations

Prior to the start of drilling operations in TA-V, the drilling equipment (a Speedstar 30K drilling rig and
associated equipment) was decontaminated at the ER Project decontamination pad in TA-III prior to

the start of drilling operations. Drilling of the borehole for well TAV-MW10 commenced on January 31,
2008. The first 200 ft of borehole was advanced with a tricone bit and with 11 3/4-inch outside diameter
(OD) drive casing to accommodate drilling through caliche and gravel zones. At 200 ft bgs, the bit and
drive casing was switched to 9 5/8-inch OD and the smaller drive casing was telescoped into the larger
diameter drive casing. This telescoping procedure was used to reduce the buildup of borehole wall
friction, and mitigate difficulties in removing the drive pipe if only one diameter had been used for the
entire length of the borehole. The depth to water in the adjacent well TAV-MW 1 (located approximately
10 ft east of the drilling location) was approximately 510 ft bgs in December 2007 before it was
decommissioned, and the total depth (TD) of the replacement well TAV-MW 10 borehole TD was
determined and planned for based upon this known water level at the site. The TD of the cased borehole
(539 ft bgs) was achieved on February 2, 2008.

3.2 Lithologic Logging

A lithologic log based on the cuttings returned from the borehole was generated by the ER Project
geologist. A combination diagram showing the lithologic log, and well construction details is included as
Attachment D.

The surface geology in the TA-V area is characterized by a veneer of post-Santa Fe Group aeolian sediments
underlain by late Pliocene to Pleistocene upper Santa Fe Group alluvial fan deposits. These alluvial fan
deposits extend to, and below the water table in the TA-V area, and originated in the Manzanita Mountains
east of TA-V. They typically consist of a mixture of silts, sands, and gravels that are poorly sorted, and
exhibit moderately connected lenticular bedding. Individual beds range from 1 to 5 ft in thickness with a

~ preferred east-west orientation and have moderate to low hydraulic conductivities (SNL/NM March 1996).

From the surface to 80 ft bgs, the TAV-MW10 borehole penetrated a mixture of gravel, sand, and silt,
with gravel fragments up to 1.5 inches in diameter. Sediments from 80 to 512 ft bgs consisted
predominantly of fine-grained silty sand and clayey sandy silt. This interval also contained relatively thin
layers of mixed gravel, sand, and silt from 343 to 348, 435 to 448, and 499 to 503 ft bgs. A relatively
coarse interval consisting of a mixture of gravel (with fragments up to 3 inches in diameter), sand, and silt
was then penetrated at approximately two ft below the water table (at 510 ft. bgs) and was present from
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512 to 531 ft bgs. The bottom 8 ft of the borehole from 531 to 539 ft bgs penetrated relatively fine silts
and sands.

33 Initial Groundwater Level and Well Construction

As borehole drilling penetrated the saturated zone starting at approximately 510 ft bgs, cuttings returns to
the surface became increasingly sparse because the damp fine-grained sediments were sticking to the
interior of the drive pipe. The cuttings indicated that the lithology changed from relatively fine, low
hydraulic conductivity material (clayey sandy silt) to significantly coarser sediments at a depth of 512 ft
bgs. Water injection was started at 517 ft bgs to facilitate return of the cuttings to the surface. The
coarser material persisted to 531 ft bgs, and then appeared to change back into relatively fine grained
sediments to the bottom of the borehole at 539 ft bgs.

Since this new borehole was located only about 10 ft away from the TAV-MW1 well, and it was known
that the last water level in that well (measured in December 2007) was approximately 510 ft bgs, it was
concluded that the new well could be designed and constructed without waiting overnight for the static
water level to recover in the borehole. Well installation therefore began on the same day that the
borehole TD was achieved (February 2, 2008), and commenced as soon as the drill bit and pipe were
tripped out of the hole. 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 20-ft length of -
0.020-inch slot schedule-80 PVC screen. This screen slot size was specified in the Plan to accommodate
the relatively coarse sands and gravels present in most of the screened interval. The sump consisted of a
5-ft length of nominal 5-inch diameter Schedule 80 PVC flush-threaded blank casing with a threaded end
cap placed at the bottom.

The bottom of the 5-ft-long sump in well TAV-MW10 was placed at 533 ft bgs and the 20-ft screen
section was placed from 508 to 528 ft bgs. Most of the 20-ft well screen was installed in the relatively
coarse, transmissive unit encountered from 512 to 531 ft bgs in the borehole. Approximately 6 ft of #10-
20 sand (Colorado Silica Sand) was used to backfill the borehole below the sump from 539 t0.533 ft bgs.
The #10-20 sand was also used as the primary sand pack in the annulus around the screen, and also 9 ft
above the top of the screen to 499 ft bgs. A 5-ft secondary sand pack layer using #40-60 Colorado Silica
sand was then placed from 499 to 494 ft bgs. A 39-ft volclay coarse chip plug was then placed above the
secondary sand pack, from 494 to 455 ft bgs. The chip plug was then hydrated with approximately 150
gallons of water, and was allowed to set for more than one hour. A bentonite grout mixture (consisting of
a ratio of three 50-pound bags of sand-sized bentonite product mixed with 100 gallons of water) was used
to fill the annulus from 455 to 7 ft bgs. The first lift of approximately 120 ft of grout was placed and
allowed to set for 24 hours. The subsequent lifts of grout were placed in approximately 100-ft lifts and
allowed to set for a minimum of approximately one hour. Figure 3-1 shows well construction activities
taking place on February 4, 2008. The final grout lift was installed on February 5, 2008, and was brought

.to 7 ft bgs. The drive pipe was tripped out of the borehole as well construction materials were added,

with care being taken to keep the bottom of the drive pipe below the top of the construction materials at
all times during well construction, to prevent collapse of the borehole. The Well Construction Diagram
for TAV-MW10 is provided in Attachment E. .

34 - Wellhead Construction

A 10-ft length of nominal 12-inch diameter steel casing was used as the protective casing at the surface.
On February 6, 2008 the casing was placed approximately 7-ft below ground and 3-ft above and was
equipped with a hinged locking cap. A fitted locking well cap was also placed on the PVC casing.
Concrete was placed in the annulus from the top of the grout at 7 ft bgs to the surface. A 3-ft by 3-ft 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 the protective casing were painted yellow.
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Figure 3-1. TAV-MW10 Well Construction Activities on February 4, 2008. View Looking Northeast.
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4.0 WELL DEVELOPMENT

Well development of TAV-MW10 was conducted March 12 and 13, 2008, in accordance with the Well
Development Field Operating Procedure (FOP) 94-41 (SNL/NM November 1994). The well was
developed with a WDC development rig. The pre-development water level reading taken on March 12,
2008, was approximately 509.5 ft bgs. The calculated saturated well bore volume (BV) includes the
saturated portion of the screen, and the pore space [estimated to be 30 percent] in the portion of the
annular gravel pack surrounding the saturated portion of the screen) was approximately 33 gallons.

Water quality parameters required by FOP 94-41 were measured and recorded with a flow-through meter
during the well development, including:

Temperature (degrees Celsius [°C])

Specific Conductivity (millisiemens/cubic centimeter [mS/cm®])
pH (potential of hydrogen), and

Turbidity (measured in nephelometric turbidity units [NTUs]).

Additional water measurements not required by FOP 94-41 that were recorded during purging 1ncluded
e Oxygen-reduction potential (millivolts [MV])
¢ Dissolved oxygen (DO), percent
o Dissolved oxygen (milligrams per liter [mg/L])

The development began by initially removing accumulated fine sediment in the well sump with a
stainless steel bailer (very little sediment was recovered from the sump). The well screen was then
swabbed for approximately 30 minutes, and the bailer was then used to evacuate 150 gallons of very
turbid (much greater then 1000 NTUs) water from the well. The well screen was then swabbed a second
time for approximately 30 minutes, and another 150 gallons of turbid water was bailed. The well was
swabbed for a third and final time, followed by bailing another 150 gallons of water.. A total of 450
gallons (13.6 BVs) of water was bailed from the well, and it continued to be fairly turbid (approx1mately
1000 NTUs) when bailing was discontinued on March 12, 2008.

On the following day (March 13, 2008) an electric submersible pump was installed into the well, with the
bottom of the pump placed at 525 ft bgs (3 ft above the bottom of the screen). An additional 200 gallons
of water were pumped from the well with the pump. Water quality parameters were stable (less than 10%
variability over at least 3 consecutive well bore volumes) at conclusion of pumping, and the water was
visually clear of suspended solids. The final turbidity measurement was 1.66 NTUs, compared to the goal
of less then 5 NTUs. A total of 650 gallons (approximately 20 BVs) were bailed and pumped from the
well over the two days of development. .

At the conclusion of development the static water level was measured at approximately 509.6 ft bgs, very
similar to the initial pre-development measurement of 509.5 ft bgs. A summary of the water quality

' parameters measured during pumping are presented in Table 4-1. The Well Development Forms are

provided as Attachment F.

AL/6-08/WP/SNL:FINALTAVDeconMW 1InstalMW10June2008.doc 9 A 06/27/08 11:04 AM







]

]

[~

1 o

]

[

{

Table 4-1. Summary of Water Quality Parameters During TAV-MW10 Well Development -

AL/6-08/WP/SNL:FINALTAVDeconMW 1InstalMW10June2008.doc

Date, Time Well Cumulative | Temperature Specific pH Turbidity
Evacuation Gallons ()} Conductivity (NTUs)
- Method Removed (mS/cm’)
3/12/08:
1021 bailing 50 19.56 0.583 8.02 >1000
1040 bailing 100 20.27 0.584 7.82 >1000
1100 bailing 150 20.50 0.582 7.79 >1000
1146 bailing 200 ~20.55 0.582 7.75 >1000
1206 bailing 250 20.66 0.585 7.73 >1000
1322 bailing 300 20.80 0.583 7.65 >1000
1432 bailing 350 21.01 0.586 7.62 >1000
1501 bailing 400 20.81 0.584 7.59 >1000
1528 bailing 450 20.63 0.582 7.58 1000
3/13/08:

814 subm. pump 500 2045 0.584 7.83 5.98
826 subm. pump 550 21.45 0.579 7.67 2.4
837 subm. pump 600 20.86 0.579 - 7.56 1.56
847 subm. pump 650 21.54 0.580 747 1.66

ft = feet

°C = degrees Celsius

mS/cm’ = millisiemens/cubic centimeter

~ NTUs = Nephlemetric turbidity units
. pH = potential of hydrogen \
subm. = submersible
10 06/27/08 11:04 AM
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5.0 VARIANCES

All FOPs and Administrative Operating Procedures (AOPs) cited in the Plan (SNL/NM August 2007)
were followed. Two variances from the Plan occurred during installation of TAV-MW 10, including:

s Section 5.1 of the Plan states that TAV-MW 10 will be installed at a location approximately 50 ft
away from TAV-MW 1. However, because of the severe space limitations due to existing
infrastructure, fences, and buried and overhead utilities at the site, TAV-MW 10 was drilled
approximately 10 ft west of TAV-MW]1.

e Section 5.2.1 of the Plan specified that the cased borehole will be logged using natural gamma
and neutron wire-line geophysical methods. However, no geophysical logging was conducted in
the borehole because geophysical was performed in adjacent TAV-MW1 borehole in 1995. Also,
the depth to water in well TAV-MW1 was known, and logging was not required to help
determine the initial depth to water at the TAV-MW10 borehole location.
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ATTACHMENT A

Well Data Requ1red by the NMED Compliance Order on Consent
- for TAV-MW10







P

Items Required by the Order® Section VIILD

Comments

1. Well name/number

TAV-MWI10

2. Date of well construction

February 6, 2008 (completion)

R

3. Drilling method

Air rotary casing hammer

4. Drilling 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 539 ft bgs

Well casing: 5.563 inches OD, 4.767 inches ID

6. Well depth

533 ft bgs (borehole depth 539 ft bgs)

7. Casing length

535.35 ft total (533 ft bgs, 2.35 ft above ground)

8. Casing materials

Schedule 80 PVC :

9. Casing and screen joint type Flush thread
10. Screened interval(s) 508 to 528 ft bgs
11. Screen materials Schedule 80 PVC

12. Screen slot size and design

0.020-inch slotted screen

SO

N

13, Filter pack material and gradation

Primary: #10-20 silica sand

Secondary: #40-60 silica sand

14. Filter pack volume (calculated and actual)

Calculated: 14 ft°, (28) 50-Ib bags

Actual: 18 ft*, (36) 50-1b bags

15. Filter pack placement method

Gravity feed through drive casing

[ 1]

16. Filter pack interval(s)

Primary: 539 to0 499 ft bgs

Secondary: 499 to 494 ft bgs

17. Annular sealant composition

Volclay chip plug, bentonite grout

18. Annular sealant placement method

Gravity feed through drive casing

3

19. Annular sealant volume (calculated and actual)

Calculated: Plug 13.3 ft, (17.7 50-1b bags

Grout 1% 100-ft lift, 35.0 %, 300 gallons

Grout 2™ through 4™ approx. 100-ft lifts, approx. 1280
gallons total (brought to 7 ft bgs)

Actual: Plug: 15.8 ft°, (21 50-Ib bags of chips)

Grout 1% 100-ft lift (not tagged), 35.0 ft*, 300 gallons
Grout 2™ through 4™ approx. 100-ft lifts, approx. 1280
gallons total (brought to 7 ft bgs)

1

20. Annular sealant interval(s)

Plug: 494 to 455 ft bgs

Grout: 455 to 7 ft bgs

21. Surface sealant composition

Concrete

22. Surface seal placement method

Gravity feed into annulus

23. Surface sealant volume (calculated and actual)

Calculated: 2.45 ft°

Actual: not recorded, placed concrete 7 to O ft bgs

24, Surface sealant interval

7 to O ft bgs

25. Surface seal and well apron design and construction

3-ft by 3-ft by approximately 4-inch deep concrete pad

26. Well development procedure and turbidity
measurements

Stainless steel bailer and submersible pump (see Table
4-1 for turbidity measurements)

27. Well development purge volume(s) and stabilization
parameter measurements

Total of 650 gallons (see Table 4.1 for parameter
measurements)

|

28. Type and design and construction of protective
casing

10-ft length of 12-inch diameter steel casing Wwith
hinged cap (7 ft bgs and 3 ft above ground) .

]

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

5431.95 ft amsl ‘ :

31. Survey reference point elevation on well casing

5434.3 ft amsl

———

I

32. Top of monitoring well casing elevation

5434.3 ft amsl

33. Top of protective steel casing elevation

5434.98 ft amsl (locking cover removed)

]

[

—

[







Items Required by the Order® Section VIIL.D

Comments

34. Name of geologist

Mike Sanders

35. Initial water level

509.5 ft bgs (pre-development water level, March 12,
2008)

36. Final water level

509.6 ft bgs (post-development water level, March 13,
2008)

37. Date of well development

March 13, 2008 (completed)

r__ﬂ

1

[

Ly 1

1+ [ 3 [

1

L]

]

L

T

|
| S

? New Mexico Environment Department, April 2004. “Compliance Order on Consent Pursuant to the New
Mexico Hazardous Waste Act,” § 74-4-10, New Mexico Environment Department.

amsl = above mean seal level

bgs = below ground surface

COOC = Compliance Order on Consent
ft = feet ’

i = cubic feet -

1D = inside diameter

NMED = New Mexico Environment Department
oD = outside diameter

PVC = polyvinyl chloride
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ATTACHMENT B

Groundwater Monitoring Well Abandonment Diagram
for TAV-MW1
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SNL/NM ER PROJECT

GROUNDWATER MONITORING WELL ABANDONMENT DIAGRAM

Wells Decommissioned
in Place

~ FOP 94-43
Rev. 0
Page 23 of 23

Wells Decommissioned o
through Casing Removal

WELL PAD

WELL PAD
SURFACE CASING '

ORIGINAL ANNULAR SEAL CONDITIONED BOREHOLE
WELL CASING —————]
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BENTONITE SEAL Ly

SECONDARY FILTER PACK

PRIMARY FILTER PACK —————»t

ORIGINAL WELL SCREEN
Not to Scale
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LOCATION DESCHIPTIVEé/U‘-//\//“l 74V LOCATION DESCRIPTIVE
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FiNAL HOLE TOTAL DEPTH
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ATTACHMENT C

Field Notes for Activities at TAV-MW1 and TAV-MW10
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ATTACHMENTD

Combination Lithologic and Well Construction Details
for TAV-MW10
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Sandia National Laboratories/New Mexico
Environmental Restoration Department

Geologist: Mike Sanders
Drilling Date: January 31 to February 2 2008

TAV-MW10 Well Installation Date: February 6, 2008
2 o
> (f-’\ ) «©
Q oo} N .
N & ° &
<0 W &
\0\ é-o v 0@
s« N &
N &°
@ S
& N
I Casing stickup: ~2.5 above ground surface. 0 I
= ) Concrete Pa , R || ® o-80:GM, gravel-sand-silt mixture, 30% fine - medium gravel angular -
= = M subrounded; < 1.5 inches limestone and precambrian gneiss and quartize, 40%
= = ® | ® | B fine - coarse sand, 30% silt (light brown, 5YR &/4).
H = Well Construction: . D
= =] Casing OD: 5,5 inches (in) RIS R
[ = Casing ID (in.): 4.751n R IBIR
Casing Material: Schedule 80 PVC AN P (N
= = Well Depth: 533 feet below ground surface (FBGS R IRl
=] F={ B%rggolef DI"””&SBEEB1(;13715 i? {r(]arg surr]face to 200 FBGS s S B
: 9. in from o total dept
= Boanole Depth: 538 FBOS T BX ,
“TTT a0 - 109 M, silty sand, light brown 5YR 546, slightly damp. >
= 100
: el 109" - 245" SM, silty sand, light brown SYR 6/4, slightly damp with sporadic
. N lenses medium - coarse sand < 10% of interval. Occasional gravel lenses with
Jdrofrso il subangutar, subrounded fragments < 2 inches, especially at 175 FBGS,
“[i+]i+1:+|} limestone and precambrian rocktypes. ’
B B I I
= ol
K
' Grout/Backfill Interval: O - 455 FBGS, concrete, bentonite grout and chips e
sl
[P . -200 Pl PO P P
Reduction in borehole at 200 FBGS ﬁ Sl
245' - 343" SC, clayey sandy silt, light brown 5YR 6/4 to 5YR 5/6, Sporadic‘
medium - coarse sand lenses, especially at 300 - 303 FBGS. Limestone and
precambrian gravel fragments < 2 inches, subangular - subrounded. Cyclone
~ hose plugged at 278 FBGS (increasing clayey silt).
-300 -
343 ' - 348" GM, gravel-sand-silt mixture, 60% fine - medium gravel, < 1 inch
limestone and pre-cambrian rocktypes, 20% fine - coarse sand, 20% silt, light
brown, 5YR 4/4.
348' - 435" SC, clayey sandy silt, light brown 5YR 6/4 to 5YR 5/6. Sporadic
medium - coarse sand lenses. Limestone and precambrian gravel fragments < 2
inches, subangular - subrounded.
-400
435' - 448" GM, gravel-sand-silt mixture, 20% - 50% gravel (inE:reased gravel
444 - 448 FBGS). Gravel fragments < 1.5 inches, angular - subrounded,
e £d limestone and precambrian fragmerits. Remainder is fine - coarse sand and silt
(light brown 5YR 4/4).
Seal interval: 455 - 494 FBGS, coarse bentonite chips 448'- 499" SC, clayey sandy sil, light brown 5YR 6/4 to 5YR 5/6. Sporadic
medium - coarse sand lenses, damp. Cyclone hose plugging at 473 FBGS.
Secondary Pack Interval: 494 - 499 FBGS, 40/60 sand 500
Primary Pack Interval: 499 - 539 FBGS, 10/20 sand 499' - 503" GM, gravel-sand-silt mixture, dusty ot of cyclone, fine - medium
Initial water level: 508.42 FBGS (3/12/08) gravel 50%, subangular - subrounded limestorie and precambrian rock types
_Screen Interval; 508-528 FBGS, 0.02-in slot schedule 80 PVC B |Z g\ -only, 30% fine - coarse-sand, 20%-sill; light-brown,-5YR-6/4: ’
Sump Interval: 528 - 533 FBGS " ﬂ 503'_- 512" SC, clayey sandy silt, light bfown 5YR §/4 to 5YR 5/6. Sporadic
medium - coarse sand lenses, damp. Tight formation.

512" - 531" GM?, in saturated zone, inject water, fines washing thru sample
sieve. Abundant medium - coarse sand and fine - coarse gravel caught in sieve,
so relatively coarse interval. Limestone and precambrain fragments and
pebbles , 3-inches subangular - subrounded.”

531' - 539" SC?, inject water, unreliable returns, but no medium - coarse sand or
gravel caught in sieve. After 531 FBGS assume SC similar to 503 to 512 FBGS
interval.
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ATTACHMENT E

Well Construction Diagram for TAV-MW10







L1 CJ

T

B

C

-

e

WELL DATABASE SUMMARY SHEET

Project Name: ENVIRONMENTAL RESTOR Geo Location: SNL/NM TA-V
ERADS #: Well Completion Date: 06-FEB-2008

Well Name: TAV-MW10 Completion Zone: ALLUVIAL MATERIAL
Owner Name: . U.8. DEPT OF ENERGY Formation of Completion: SANTA FE GROUP

Date Drilling Started: 31-JAN-2008

Well Comment: 11 3/4 INCH AND 9 5/8 INCH BOREHOLE DIAMTERS.
Drilling Contractor: WDC EXPLORATION & WELLS ‘S

Drilling Method: AIR ROTARY CASING HAMMER
Borehole Depth: 539
Casing Depth: 533
Completion Data Measured Depths
Survey Date: 23-MAR-2008 (FBGS)
: SNUNM
Surveyed By: . Casing Stickup: 1.75
" Interval Start Stop
State Plane Coordinates
BOREHOLE o' 200’
(X) Easting: 414691.2 " o.p. 11.75"
(Y) Northing: 1454662.43
’ Interval Start Stop
Surveyed Elevations (FAMSL) GROUT/BACKFILL o' 455'
BENTONITE GROUT
Protective Casing: 5434.98 ' 4
Interval Start Stop
Top of inner Well Casing: . 5434.3 CASING 0 533"
SCH 80 PVC 1.D. 4.767" o.,p. 5.563"
Concrete Pad: 5432.55 ’ '
: Interval Start Stop
Ground :
und Surface 5431.95 BOREHOLE 200" 539"
o.D. 9.625"
Interval Start Stop
SEAL 455' 494"
BENTONITE CHIPS
Interval Start Stop
SECONDARY PACK 494’ 499"
#40/60 SAND
Calculated Depths and Elevations Interval Start Stop
49247 PRIMARY PACK 489" 539"
Initial Water Elevation: .
(FAMSL) #10/20 SAND
Initial Depth To Water: 509:6
(FBGS) interval Start Stop
SCREEN 508' 528' -
Last measured water level was ~ 4922.58 FASL SCH 80 PVC
measured on  12-MAY-2008 Siot Size .02"
Interval Start Stop
Date Updated: Date Printed: SUMP 528' 533"
02-MAY-08 06-JUN-2008 :
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'WELL DATABASE SUMMARY SHEET

Project Name:
ER ADS #:
Well Name:

Owner Name:

Date Drilling Started:

Drilling Contractor:
Drilling Method:

Borehole Depth:
Casing Depth:

ENVIRONMENTAL RESTOR

TAV-MW10
U.S. DEPT OF ENERGY
31-JAN-2008 .

* WDC EXPLORATION & WELLS

AIR ROTARY CASING HAMMER

539
533

Geo Location:
Well Complefion Date:
Completion Zone:

Formation of Completion:

SNUNM TA-V
06-FEB-2008
ALLUVIAL MATERIAL

SANTA FE GROUP

Well Comment: 11 3/4 INCH AND 9 5/8 INCH BOREHOLE DIAMTERS.

" Additional Comments

Interval -~ Start Stop

PLUG BACK 533’
#10/20 SAND

539
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ATTACHMENT F

Well Development Forms for TAV-MW10
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FIELU MEASUREMENT LOG FOR uROUNDWATEﬁ SAMPLE
COLLECTION

Project Nameﬂl/’/’?ﬂio = DEV%prProject No.:

N R

-]

I R '

R I B B

A A

h“‘ﬁ

Well LD.: TN — JA L e | Date: 3'//.3 /C‘%'
Weather o ' '
Method: (P e Dedic ' | : !
10d: ortable pump™y ‘ Dedicated pump ' Pump depth: ... 525—{ S
PURGE MEASUREMENTS - -~ . __
VoL | T </ o —TH Tob | DO o/
Depthto | Time 24 hr 9 R b pH ow | -iur ) .
Water (FT) Lfsls C Gy B MV Lgls NTU "% BpPeATETee-
4 Oi'%;o £770 2/./4 0. SE5 277 | 7. é 2.5 e | 7. %=
a4l 2o 2/'4, 0.578| 24 4 2.5V )4 (2o d| /. Be
Rt (25 |24, (ST To 58| 24,3 |7.49 Les 1243 2013
Q47 (50 |2/54 | 0.530 2773|747 (66259 2. 2%
COC num.ber(s):

Sample number(s):

Purge Volume Caléulations

Well Diameter :
2" well: 0.16 gal/ft X (height of water column) = gallons
C4" 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: 24 mlft X (length of tubing) = . millileters
3/8"OD: 9.7mlift X (length of tubing) = ‘millileters
12" ODl: 21.6 mUft X (length of tubing)) = millileters

AIJ4//99/MS&0C/SNL/FOP9448,RVZ
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FIELD MEASUREMENT

COLLECTION

LOG FOR GROUNDWATER SAMPLE

Project Name: 7/{ Vepr40r.0 /J =3 Zyv&dpf@?mject No.:

Well LD.: ﬁg///b/( VIS

Weather i ﬂ @ (7 4&/4

Date: ;// z/a 'g - 3// B~

§J3'\

Method: {;/7 & { L"«& Portable pump 20+ Dedicated pump

Pump depth: 52K '//SC' <

L

12" ODI: 2 1.6 mV/ft X

AI_/4/_/99/MSdoc/SNL/FOP9443,RV2

C3liza (23 [c8)
' PURGE MEASUREMENTS e
3 Vol T /| orp Fl Turb DO ML
Depth toy? | Time 24 h o ol & N B
WaiSr (FE)T) fme »r Lgls C S ® MV P Lgls NTU _ % BppearaTee- ‘
50975 | fo 2/ S (9566523 45,2 | 8. a2 Zfous | [, YA T\
B [odte | (00 | 2027 0504|400 | 282 /ocol J4G | (35|,
| Jleo | /SO |25S58 pSB2|(67 8| 772 >looe [fRadt- | | S8 k2
| iAo | zeo 125,55 o582 [522—-7 2785 Zlova|fd,3 | /.29 (V)
[/ z@@ 250 2066 o535 |(T7: 57073 ool | (27 |+
|2 Son | 2080 |0.583 1252 | 7.(S fose |34 | [2f |w
/431 250 | 2l.alosel|zld |76z o |j2. 6| J (3 X
(So1 | doo20.81| 0SB4 215.0[ 7.59 2Joos| (3.8 | 240 S
e ﬁ{.ﬁz%_; A5 2063|6582 |222.2] 7.5R (oso |32 | |, (& M
Shsfos: |Gt |45 72917588 |13¢.5] 8 (5 g2 7.3 0.7 Y
' "5’(7‘2’,? ,4;“7f' 2ody |0.582| 64, (|75 L7110 /. 0o ' '
Sk | SBe 2049510584 #8. 7| 7,82 £9% /9 | /o7y
G20 | S20 | 208508538 44 ( |52/ 229057 | t.22]S
1 B2l | ST [204510.579 2.9 .67 2.4 /S | [(B2 5
COC number(s): ’ ' @
| Sample number(s): V)
. ‘ Purge Volume Cal@ulations , 4/
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: 24ml/ftX_ (lencfth of tume) = millileters
3/8"0D: 9.7mlft X (length of tubing) = millileters
(length of tubing)) = millileters







