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1.0 INTRODUCTION

This report documents the installation of injection well TAV-INJ1 at the Technical Area-V (TA-V)
Groundwater Area of Concern at Sandia National Laboratories, New Mexico (SNL/NM). The
U.S. Department of Energy (DOE) and the management and operating contractor for Sandia
National Laboratories beginning on May 1, 2017, National Technology & Engineering Solutions
of Sandia, LLC (NTESS), hereinafter collectively referred to as DOE/NTESS, prepared this well
installation report.

Well installation activities were conducted in accordance with the New Mexico Environment
Department (NMED) Hazardous Waste Bureau (HWB)-approved work plan Revised Treatability
Study Work Plan for In-Situ Bioremediation at the Technical Area-V Groundwater Area of
Concern (Work Plan) (SNL/NM March 2016). The Work Plan was approved by NMED HWB
prior to the start of field work (NMED May 2016).

Drilling activities were performed from September 2017 through November 2017 by SNL/NM
Environmental Restoration (ER) Operations personnel, and the drilling contractor Cascade
Drilling LP. Drilling activities began with borehole drilling and sampling on September 12, 2017.
Well construction was completed on October 11, 2017 and well development was concluded on
November 1, 2017. A land survey to establish the location coordinates and elevations of the well
was conducted on May 16, 2018, and transmitted to ER personnel on May 24, 2018.

1.1 Project Objectives

The objectives of the field program were to install and develop injection well TAV-INJ1. The
Work Plan (SNL/NM March 2016) specified that the well be installed in the TA-V courtyard near
the main entrance (Figure 1-1). The purpose of the well is to inject a nutrient-amended solution
and microbial bioaugmentation culture to implement a treatability study for potential remediation
of groundwater contamination at the TA-V Groundwater Area of Concern. The groundwater
contaminants of concern are nitrate and trichloroethylene (TCE). The purpose of the injected
solution is to reduce nitrate concentrations by denitrification, and TCE concentrations by
reductive dichlorination.

Drilling and installation of injection well TAV-INJ1 started on September 12, 2017, and ended
October 11, 2017. (Table 1-1). Well development started on October 24, and ended on
November 1, 2017.

Table 1-1
Summary of Primary Field Activities Conducted during September 2017 to November 2017

Well Type of Well Casing TD (ft bgs) Primary Field Activity
Drilling, Well Installation, and Well

TAV-INJ1 Injection, PVC 544.54
Development
bgs = Below ground surface.
ft = Feet.

PVC = Polyvinyl chloride.
TAV = Technical Area-V.
TD = Total Depth.
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Figure 1-1
The Location of Injection Well TAV-INJ1 in Technical Area-V
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1.2

Report Organization

This report is organized by field activity:

Chapter 2.0 describes the drilling activities including drilling, well installation, and
well development.

Chapter 3.0 describes the construction and installation of the well vault.
Chapter 4.0 describes the land surveying of well coordinates and elevations.
Chapter 5.0 lists the variances from the Work Plan.

Chapter 6.0 lists the references cited in this report.

The following appendices provide supplemental information:

Appendix A provides the lithologic logs.

Appendix B provides photographs of the lithologic cuttings.
Appendix C provides the photographs of the core samples.
Appendix D presents the well construction data sheets.
Appendix E contains the well construction diagrams.
Appendix F provides the well development forms.

This report satisfies the reporting requirements for both the NMED HWB and the New Mexico
Office of the State Engineer (NMOSE) as described in the Work Plan (SNL/NM March 2016).
The Compliance Order on Consent (NMED April 2004) also specifies 27 reporting elements for
the installation of a monitoring well. The NMOSE requirements and guidance are provided in
“‘Rules and Regulations Governing Well Driller Licensing; Construction, Repair, and Plugging of
Wells” (NMOSE August 2005). The injection well is permitted by NMOSE as Point of Diversion
(POD) 126 - TAV-INJ1 of Permit File RG-900065 (NMOSE July 2016a, NMOSE July 2016b).

Additional field documentation consisting of pages from the field logbook and safety records are
on file at the SNL Records Center.
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2.0 INJECTION WELL DRILLING, INSTALLATION, AND DEVELOPMENT

Cascade Drilling LP performed all drilling and well installation operations and SNL/NM ER
Operations personnel supervised the operations. The injection well TAV-INJ1 was drilled using
the air-rotary casing hammer (ARCH) method with a Speedstar 50K drilling rig and associated
equipment. Figure 2-1 shows the drill rig and drilling location. Continuous coring samples were
collected using an air-rotary downhole hammer (ARDH) from approximately 20 feet (ft) above
the static water table to 40 ft below the static water table.

Figure 2-1
The Pipe Truck, Drill Rig, and Forklift on Location for Injection Well TAV-INJ1 in
the Technical Area-V Main Courtyard (view to the east, September 12, 2017)

Table 2-1 lists applicable Field Operating Procedures (FOPs) and the Administrative Operating
Procedure (AOP). The most current versions of the procedures were used.
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Table 2-1
Applicable Sandia National Laboratories, New Mexico Procedures

Procedurs Procedure Title
Number
FOP 05-04 Groundwater Monitoring Waste Management
FOP 12-11 Drilling Methods, Designing, and Installing Groundwater Monitoring Wells

FOP 94-01 Safety Meetings, Inspections, and Pre-Entry Briefings

FOP 94-05 Borehole Lithologic Logging

FOP 94-25 Documentation of Field Activities

FOP 94-41 Well Development

FOP 94-57 Decontaminating Drilling and Associated Field Equipment

FOP 94-71 Land Surveying

AOP 08-05 Monitoring Well Installation, Decommissioning, and Planning

AOP = Administrative Operating Procedure.
FOP = Field Operating Procedure.

The following sections describe the borehole drilling and well construction activities.

21 Drilling and Installation of Injection Well TAV-INJ1

The drilling equipment (i.e., rig, bits, collars, pipe, and drive casing) was decontaminated with a
high-pressure water sprayer (steam cleaner) prior to the start of drilling operations.
Decontamination was conducted at the Environmental Resources Field Operations
decontamination pad in Technical Area-lll.

The borehole for injection well TAV-INJ1 was spudded in alluvium through an opening cut in the
asphalt in the courtyard just south of the TA-V main entrance. Drilling initially advanced through
20 ft of clean fill (medium sized gravel) that had been installed after utilities potholing. Drilling
then progressed through damp uniform fine grained sand, with intermittent layers of gravels and
cobbles. Appendices A and B provide the lithologic log and photographs, respectively. The
gravels and cobbles were primarily composed of sub-angular to sub-rounded limestone with
occasional quartzite and igneous rock fragments.

The first 200 ft of the borehole was advanced with a tricone bit, and 11.75-inch outside diameter
(OD) drive casing that kept the alluvium from sloughing into the borehole. From 200 ft below
ground surface (bgs) to total depth (TD) the bit and casing were changed to an 8.5 inch tricone
bit, and 9.625-inch OD drive casing.

Continuous core samples 10-ft long were collected from approximately 20 ft above to 40 ft
below the static water table (from 495 to 547 ft bgs). The anticipated water level at TAV-INJ1
was interpolated from the Annual Groundwater Monitoring Report, Plate 1 SNL/NM Monitoring
Well Locations and Base Wide Potentiometric Surface Map of the Regional Aquifer for the
Kirtland Air Force Base Vicinity July 2015 (SNL/NM June 2016). The cores were obtained with
an ARDH drill that advanced a 5-ft long, 4-inch diameter acetate lined core barrel. Collecting a
10-ft core interval required two core runs, as shown in Table 2-2.

After each 10-ft interval was cored ARCH drilling resumed to advance the borehole. All core

samples were photographed (Appendix C) before segments were removed for laboratory
analysis. The remaining core was sealed and stored at the Environmental Resources Field
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Office. The core will be stored for at least six months as specified in the Work Plan (SNL/NM
March 2016).

During coring, excess core was consistently recovered. Coring penetration was normally limited
to 2 ft, and typically 4 to 5 ft of core was recovered (Table 2-2). There were two exceptions: (1)
Core Interval #2 started at 505 ft bgs, and an attempt was made to recover 5 ft of core. The core
barrel penetrated 3.5 ft of core from 505 to 508.5 ft bgs, and reached refusal. Five feet of very
densely packed core was recovered, and the acetate sleeve was severely distorted and was
stuck in the core barrel. (2) Core Interval #6 was the final core sample collected and coring
starting at 547 ft bgs. The core barrel immediately would not penetrate (met refusal) the
formation. However, approximately three feet of core material was recovered.

Throughout coring, the driller felt the core barrel contact the formation at the starting depth, and
penetrate to the final depth. The driller did not believe that the excess material was due to
slough or caving accumulating in the borehole.

Table 2-2
Depth of Continuous Core Samples Collected from TAV-INJ1

Core Anticipated Planned Cored Actual Core Actual Core
Interval Depth to Water (ft bgs) | Interval (ft bgs) | Core Run | Penetration (ft bgs) | Recovery (ft/%)

! 495-505 | — 575 - 469 57330

2 513 S05-515 |5 50a5-5105 57250

: 515-525 | — Si7 2516 S0

4 25-55 | 527826 57250

° 595-545 | — 557530 57230

6 16 —555 ; 547 fgﬁ? ?rgusal) ‘;//gr?g

bgs = Below ground surface.
ft = Feet.
nc = Not calculated (3 ft/0 ft).

On October 2,2017, the borehole was at a TD of 560 ft bgs with the 9-5/8 drive casing set at a
depth of 555 ft bgs (leaving 5 ft of open hole). The construction and installation of the dual
casing injection well (5-inch monitoring and 1.5-inch injection polyvinyl chloride [PVC] casing)
was being prepared. All well materials were installed through the temporary steel drive casing.
To isolate the lower portion of the borehole, two bags of bentonite chips were added. As the
bentonite chips were added, the drive casing was pulled up to prevent hydrating the bentonite
inside the drive casing and causing it to plug the pipe. When the drive casing was pulled up a
few feet the formation began to heave into the open wellbore and then rapidly rose into the drive
casing.

To stabilize the borehole and stop the heaving formation, the 9-5/8 drive casing was driven back

down to 555 ft bgs and the formation was tagged at 543 ft bgs inside the drive casing. The
formation had rapidly risen (within approximately 10 minutes) 12 ft inside the drive casing.
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To complete the well, the heaving formation needed to be stabilized. Two options were
considered: (1) Add potable water from the pipe truck tank to the 9-5/8 drive casing. The
hydraulic pressure of the water column in the drive casing would prevent the formation heaving
into the borehole. (2) Vacuum out the heaving formation by continuously adding potable water
from a 4-inch hose connected to the fire hydrant to the drive casing, and inserting a 1-inch air
hose to the bottom of the wellbore to evacuate the formation and water. Compressed air would
be fed into the 1-inch hose, and the air released down hole would elevate and vacuum out the
formation material until it stopped heaving.

Option one was selected to stabilize the borehole, and approximately 800 gallons of potable
water was added to the drive casing. Option two, to vacuum out the formation, was not selected
because it was deemed to be difficult to determine how much water had been added to the
borehole. The amount of water added to borehole would have to be estimated by comparing the
amount of water recovered in the hopper (which would include formation material, potable
water, and groundwater), and evaluate how much water had been added into the drive casing
from the 4-inch hose. Also, vacuuming would have continued until the borehole had “stabilized;”
there was no set or predetermined water volume or time limit. It was determined that vacuuming
would have had a much greater potential impact to the surrounding formation, and therefore
Option two was not implemented.

Approximately 800 gallons of potable water from the pipe truck tank was added to the 9-5/8
drive casing. The potable water was obtained from the fire hydrant located in the southwest
portion of the TA-V courtyard. Next, twelve 5-gallon buckets of Pel Plug "2-inch TR60 Time
Release Bentonite Pellets were added to the borehole. The column of water held back the
formation until the coated bentonite pellets hydrated, swelled, and sealed off the heaving
formation. Time-release bentonite pellets were used because their coating allowed the pellets to
settle through the water column without forming a plug in the drive casing. This allowed the
drive casing to be jacked up after the installation of the bentonite time release pellets.

The well was constructed with two separate 5-inch and 1.5- inch diameter casings as shown in
Figure 2-2. The top of the 30-ft long, 5-inch monitoring well screen was set in alluvial sediments
at 509 ft bgs, approximately 5 ft above the static water level (Figure 2-2 and Appendix D). The
monitoring casing consists of a nominal 5-inch (inside diameter [ID] of 4.767 inches and an OD
of 5.563 inches), Schedule 80 PVC, flush-threaded, blank casing and a 30-ft 0.020-inch slot,
Schedule 80 PVC screen. The sump consisted of a 5-ft length of Schedule 80 PVC, flush
threaded, blank casing with a threaded bottom cap.

The top of the 20 ft long, 1.5-inch injection well screen was located approximately 5 ft below the
static water level at 519 ft bgs (Figure 2-2 and Appendix D). The injection casing consists of a
nominal 1.5-inch (ID of 1.610 and an OD of 1.900 inches) Schedule 80 PVC, flush-threaded,
blank casing, and a 20-ft 0.040-inch slot, Schedule 80 PVC screen. The sump consists of a 5-ft
length of Schedule 80 PVC, flush threaded, blank casing with a threaded bottom cap.

Both threaded bottom caps contain solid 5-inch long PVC plugs placed in the bottom of the
sump to reduce the possibility of dislodging the end cap during future well development,
sampling, or injection activities. Below the water table, the two casings were bound together
with plastic zip ties. Above the water table, in the grouted portion of the borehole stainless steel
worm drive, hose clamps were used to secure the two casings together. PVC centralizers were
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placed above and below the 5-inch PVC casing screened section, and at 100-ft intervals on the
blank casing. Appendix D, Well Construction Diagrams provide a summary of the well
construction, and Appendix E includes the well construction data sheets.

Half-inch Bentonite TR60 Time Release Pellets were installed from the bottom of the open
wellbore at 560 ft bgs to 547 ft bgs. SiLibeads ®, 2 millimeter (mm) silica beads were installed
as the primary sand pack in the annulus around the screen from 547 ft bgs to 5 ft above the 5-
inch casing monitoring well screen (504 ft bgs). Above the SiLibeads, a 5-ft thick layer of
relatively coarse #10-20 Colorado Silica Sand (CSS) was placed from 504 to 499 ft bgs. The
layer of coarse CSS was installed to prevent the overlying fine sand from settling into the
SiLibeads. A layer of fine sand (CSS #60) was installed from 499 to 494 ft bgs. A 34-ft thick
bentonite chip seal of 3/8-inch Baroid Holeplug™ was placed from 460 to 494 ft bgs. The chips
were hydrated with approximately 50 gallons of water, and allowed to set up (hydrate) for one
hour before the first lift of bentonite grout was pumped into the well annulus with a hose.

Bentonite grout (consisting of Baroid Quik-Grout™ granulated bentonite and water) was used to
fill the well annulus. The first lift of approximately 100 ft of grout (consisting of ten 50-pound
bags of Quik-Grout™ plus 280 gallons of water) was pumped into the well annulus with a hose
and allowed to set for 24 hours. The subsequent lifts of grout were then pumped into the
annulus with a hose in approximate 100-ft lifts until the annulus was filled to the surface. A
one-hour hold time was observed between the installation of each additional 100-ft layer of
bentonite grout. The well annulus was filled with bentonite grout from 35 to 460 ft bgs.

From 14 to 35 ft bgs the annulus was filled with 3/8-inch bentonite chips. The chips were
hydrated with approximately 30 gallons of water, and allowed to set up for one hour. The Work
Plan called final annulus layer be a 10-ft layer of concrete with a 1-inch weep pipe installed to
divert any infiltrating water (Figure 2-2). Instead, the final 14 ft of the annulus was first filled with
10 ft of Quickcrete ® and then the annulus was filled with 3.5 ft of #10-20 coarse sand. The
Quickcrete is the sanitary seal for the wellbore to prevent infiltration of surface water down the
wellbore. The 3.5 ft of coarse sand will drain away any water that enters the well vault and
prevent it from entering the PVC monitoring and injection casings. Section 3.0 provides a
detailed explanation of the reasons for these changes.

While drilling and installing the well materials, environmentally sensitive protocols were used to
ensure the injection well would not affect or contaminate the aquifer. For example, two
vegetable-based compounds, manufactured by Matex Chemical Control, were used. “ES
Thread Compound” was used on the drive-casing and drill-pipe threads. The casing hammer
and the downhole hammer used “RDO 302 ES Hammer Qil.” Drilling waste, including vadose
zone and saturated zone cuttings, was disposed of according to applicable state and federal
regulations, as specified in the project-specific waste management plan (SNL/NM October
2016).

2.2 TAV-INJ1 Well Development

The well development plan, steps, and objectives for TAV-INJ1 are provided by the procedure
Well Development FOP 94-41, Revision 2, (SNL/NM July 2016) and the Work Plan (SNL/NM
March 2016). The minimum volume of water required to be removed from a new well when the
borehole was drilled without the use of drilling mud is five wellbore volumes. The FOP defines
the adequacy of well development at the point where the minimum wellbore volume has been
removed, and representative groundwater is obtained.

2-6



Representative groundwater is indicated when potential of hydrogen (pH), temperature, and
specific conductivity measurements are within 10 percent for 3 consecutive wellbore

volumes, and the water is visibly clear of suspended solids with a turbidity of less than

5 nephelometric turbidity units (NTU). Calculation of the wellbore volume takes into
consideration the groundwater contained in the well screen and the groundwater present in the
adjacent saturated sand pack. The sand pack is assumed to have a porosity of 30 percent. The
calculated wellbore volume for injection well TAV-INJ1 was 49 gallons at the time of
development.

The impact of the 800 gallons of potable water added during well installation to stabilize the
heaving formation affected the duration of the well development. During well development the
minimum volume of water to be removed was set at 800 gallons. In addition, to assist in
determining if representative groundwater was produced, the characteristics of TAV-MW86, the
nearest groundwater monitoring well, were compiled as shown in Table 2-3. The groundwater
chemical properties from TAV-MW6 were used as indicators of the presence of representative
groundwater during the development of TAV-INJ1.

A sample of potable water was analyzed to help assess the impact of 800 gallons of potable
water being added to the Regional Aquifer. The potable water sample was obtained from the
spigot on the east side of the TA-V courtyard next to Building 6580 and Table 2-3 shows the
results. During well development it was noted that the early pH values were unusually high
(Figure 2-4 and Appendix F). The potable water sample has a pH value of 8.27, which is
significantly higher than the range of values observed from TAV-MW®6 (7.26 to 7.74).

Injection well TAV-INJ1 was developed from October 24, 2017 to November 1, 2017 utilizing the
5-inch monitoring well casing. The development followed the standard practice to remove
sediment and fine-sized particles from the well sump and screen slots. Work was conducted
using a development (pump hoist) rig operated by Cascade Drilling LP. Water produced during
well development was containerized and disposed of according to applicable state and federal
regulations, as specified in the project-specific waste management plan (SNL/NM October
2016).

Well development began with 30 minutes of well swabbing to circulate and clean out sediment
in the screen and sand pack. Next, a 4-inch diameter, 2.5-gallon bailer was installed on the
winch line, and recovered turbid brownish water with a high concentration of clay and fine-
grained sediment. Approximately 30 gallons of sediment and muddy water was bailed. The
bailer passed freely inside the casing indicating that the casing and screen were not significantly
bent or crooked. A 3-inch diameter electrical submersible pump was then installed with 21-ft
lengths of 1-inch diameter galvanized pipe. The bottom of the pump was set near the bottom of
the well screen at 544 ft bgs. Pumping was attempted several times, but each time the pump
shut off due to electrical overload. The pump was raised 10 ft to 534 ft bgs, and then to 524 ft
bgs, but continued to shut off. The pump was retrieved and an additional 15 gallons was bailed
from the wellbore.
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Table 2-3
Summary of Monitoring Well TAV-MW6 and Potable Water Field Measurement Data

- Oxidation- : ;
D Bepth t Time | Volume | Temperature Spacific Reduction Turbidity Dissalved | Dissalved
ate Water Conductance . pH Oxygen Oxygen
(24 Hr) (gal.) (°C) Potential (NTU) A
(ft bgs) (nS/cm) (mV) (%) (mg/L)
TAV-MW6
12/9/2015 512.08 9:39 34 18.89 661.5 225.0 7.32 4.15 77.5 7.16
2/25/2016 512.17 10:14 31 19.89 660.3 282.5 7.56 3.08 75.6 6.88
5/25/2016 512.23 9:44 30 22.21 702.9 345.8 7.29 3.45 78.4 6.81
8/9/2016 512.24 9:59 30 21.66 649.9 213.5 7.74 2.34 78.4 6.89
11/28/2016 511.90 9:55 30 17.76 659.9 274.2 7.62 0.70 741 7.03
2/27/2017 512.69 10:34 32 19.00 669.1 224.9 7.51 4.48 75.3 6.96
6/7/2017 512.92 9:55 32 21.42 698.2 160.4 7.54 5.71 78.1 6.89
8/10/2017 513.01 9:54 29 22.03 707.5 294.7 7.26 1.83 80.8 7.03
Min. 17.76 649.90 160.40 7.26 0.70 74.10 6.81
Max. 22.21 707.50 345.80 7.74 5.71 80.80 7.16
Mean 20.36 676.16 252.63 7.48 3.22 77.28 6.96
Potable Water
10/30/2017 | na | na | na | 16.083 | 276.9 | 6590 | 827 | 162 | 653 | 643
bgs = Below ground surface. Min. = Minimum value.
°C = Degree(s) Celsius. MW = Monitoring well.
ft = Feet. mV = Millivolts.
gal. = Gallons. na = Not applicable.
Hr = Hour. NTU = Nephelometric turbidity unit(s).
L = Liter. % = Percentage.
Max. = Maximum value. pH = Potential of hydrogen.
pS/cm = microSiemens per centimeter. TAV = Technical Area-V.
mg = Milligram.

2-8




A new higher capacity 4-inch diameter pump was purchased and installed in the well at the
bottom of the well screen. Pumping then resumed and was successful. Some of the early
pumped water was placed in an Imhoff Settling Cone and after settling the cone contained

50 percent clays and fine-grained sediment (by height). The high sediment content likely
prevented the 3-inch diameter pump from lifting the water to the surface because of the friction
and load it added to the smaller pump.

Typically, at the start of well development the well is pumped at a relatively high rate (3 to

4 gallons/ minute) until the water becomes visually cleaner. The pumping rate is then decreased
to approximately 1 gallon/minute. Eventually turbidity drops below 5 NTUs, and the well is
pumped until three consecutive wellbore volumes with less than 10 percent parameter (pH,
temperature, and specific conductivity) variations are observed. At this point the groundwater is
considered representative and well development is complete.

Because of the surrounding formations’ low permeability it was not possible to conduct a typical
well development at TAV-INJ1. During well development as water was pumped from the well
the water level dropped. The pump would be shut off to allow the water level in the borehole to
recover as shown in Figure 2-3 and Appendix F. This pumping cycle caused turbidity values to
increase as shown in Figure 2-3. The figure shows that when pumping starts the turbidity values
are low because sediment in the 1-inch galvanized pipe settled to the lower portions of the pipe.
As pumping proceeds, turbidity increases as water from the lower portion of the pipe where the
sediment has settled is pumped out. Also, as water in the wellbore near the pump reaches the
surface turbidity increases because the pump startup has agitated the water and increased the
turbidity. Eventually turbidity values decrease as clean formation water reaches the surface.
Towards the end of pumping, turbidity values increase likely due to turbulence caused by water
falling into the wellbore or the water level dropping within the wellbore.

Initially during well development, approximately 100 gallons was pumped out during each
pumping period, as shown in Figure 2-3 and Appendix F. During the later stages of well
development (from 1,005 to 1,340 gallons), the amount of water extracted during each pumping
period was reduced to approximately 50 gallons. The smaller volume of water increased the
number of pumping cycles that could be done over time, and this helped in removing the fine
sediments from the wellbore and surrounding formation.

Groundwater with turbidity near 5 NTUs (5.09 NTUs) was first measured after 1,045 gallons had
been extracted. However, as is shown in Figure 2-3 and Appendix F collecting three well bore
volumes (150 gallons) with stabilized readings (less than 10 percent variability) and a turbidity of
less than 5 NTUs was not possible because of the cyclic turbidity variations. Therefore, to
ensure that future groundwater sampling would collect a representative sample, an additional
315 gallons (1,340 gallons total) was pumped from TAV-INJ during well development.

During well development, pH values were also examined to determine if representative
groundwater had been obtained. The pH values remained predominantly above 8.0 until
approximately 800 gallons had been extracted, as shown by the moving average in Figure 2-4.
Above 800 gallons, the pH values moving average dropped below 8.0. This change in pH
values during well development is most likely due to the effective removal of 800 gallons of
potable water added during the well installation. Table 2-3 shows potable water from TA-V has a
pH of 8.27. This is significantly higher than the pH of the formation water collected from
TAV-MW86, which has an average pH value of 7.48.
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Representative groundwater samples are expected to be collected from the injection well in
future sampling events. The final turbidity measurement was 4.10 NTU and the groundwater
was visibly clear.
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3.0 TAV-INJ1 WELL VAULT INSTALLATION

An 20-inch diameter, round well vault was installed at injection well TAV-INJ1 to protect the well.
The 5-inch and 1.5-inch diameter PVC well casings were cut off below grade, and fitted with
water tight caps and locks. The vault was set in rebar reinforced concrete, and the concrete was
sloped to directs water away from the vault. The Work Plan (SNL/NM March 2016) specified
that the well vault be set in concrete (Figure 2-2), and Statement of Work to the drilling
contractor (SNL/NM May 2016) required that a 1-inch diameter weep pipe be installed to allow
for possible rain water to drain from the vault.

The well vault was not completed as designed because the weep pipe could become plugged,
and the low permeability of the surrounding formation may have prevented water from draining
away. Instead a 3.5-ft thick layer of coarse sand was installed in the vault annulus (Figure 3-1)
to drain away water. Below the coarse sand a 10-ft thick layer of concrete was installed as a
sanitary seal that prevents water from entering the well annulus. A brass marker stamped with
the well identification number was inserted into the surface of the vault concrete.
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Figure 3-1
As-Built Well Vault Installation
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36-inch square, 6-inch thick steel reinforced pad [wire mesh (4”X4” W2 — W3 Remesh) and No. 3 rebar reinforced], 12-inch
thick at manhole tapered over 6 inches). Pad surface will slope from manhole to edges for positive drainage from wellhead.

18-inch Round, Traffic-grade (H-20 load rating), Water Resistant Manhole with 12-inch Galvanized Skirt

5-inch Dia., SCH80 PVC Casing, Cut Level, set. ~ 6” below bottom of manhole lid, include compression “J-plug” (not shown)

1.5-inch Dia., SCH80 PVC Casing, Cut Level, set. ~“4” below bottom of manhole lid. and 1” above top of 5-inch dia. well
casing, include compression “J-plug” (not shown)



4.0 LAND SURVEYING

Land surveying was conducted on May 16, 2018 to determine northing and easting coordinates
and precision elevations (vertical accuracy of 0.01 ft) for TAV-INJ1. Stephen Toler a New
Mexico-registered surveyor, from Organization 4852, SNL/NM performed the work. The
coordinates and elevations are listed on Table 4-1 and on the well construction diagrams
(Appendix E). The northing and easting coordinates are provided in New Mexico Central Zone
State Plane coordinates based upon the North American Datum of 1983. The elevations are
based upon the North American Vertical Datum of 1988. The top of the 5-inch PVC casing
elevation is the measuring point that will be used for subsequent water level measurements.

Table 4-1
Survey Coordinates and Elevations for Injection Well TAV-INJ1
Top of 5-inch
Ground Surface Diameter
Elevation* Casing Elevation
Well Easting, X Northing, Y (ft amsl) (ft amsl)
TAV-INJ1 1,554,842.81 1,455,032.063 5,430.1 5,429.7

* = Elevation “A” North Edge Concrete Pad
amsl = Above mean sea level.
ft = Feet.

MW = Monitoring Well.
PVC = Polyvinyl chloride.
TAV = Technical Area-V.
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5.0 VARIANCES FROM THE WORK PLAN

There were four variances from the requirements as specified in the Work Plan (SNL/NM March
2016). These four variances are documented and discussed below.

1) As described in Section 2.1, during well installation heaving formation was encountered. To
hold back the heaving formation, approximately 800 gallons of potable water was added until
the Pel Plug Y2-inch TR60 Time Release Bentonite Pellets could be installed, swell, and stabilize
the formation.

2) The Work Plan (SNL/NM March 2016) called for the coarse sand or 2-mm silica beads
(SiLibeads ®) below the screened casing (Figure 2-2). During well installation, twelve 5-gallon
buckets of time-release bentonite pellets were installed below the well casing from 557.0 ft bgs
to 547.0 ft bgs as described in Section 2.1. The bentonite pellets were used to stabilize and hold
back the heaving formation to allow well installation to proceed.

3) The proposed well vault installation in the Work Plan (SNL/NM March 2016) and Statement of
Work (SNL/NM May 2016) was modified. The plans called for the well vault to be filled with
concrete, and a 1-inch weep pipe (Figure 2-2). Instead, the final 4 feet of the well vault were
filled with coarse sand to drain away water. Below the coarse sand layer, a 10-ft layer of
concrete formed the wellbore sanitary seal (Figure 3-1).

4) As discussed in Section 2.2, TAV-INJ1 was not developed in the typical manner because of
the low permeability of the formation. During pumping, the water level dropped in the
wellbore, and this led cyclical increase in turbidity values as shown in Figure 2-3. To ensure
representative groundwater, 1,340 gallons of water were pumped during well development.
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APPENDIX A
Lithologic Logs for Injection Well TAV-INJ1
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APPENDIX B
Photographs of Lithologic Cuttings from
Injection Well TAV-INJ1
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Figure B-1
Photograph of cuttings from injection well TAV-INJ1. From right to left cuttings shown
are a sample of the clean fill that was emplaced as backfill after potholing was
completed, 20, 40, 60, and 80 feet below ground surface.

Figure B-2
Photograph of cuttings from injection well TAV-INJ1. From right to left
100, 120, 140, and 160 feet below ground surface.



Figure B-3
Photograph of cuttings from injection well TAV-INJ1. From right to left
140, 160, 180, and 200 feet below ground surface.

Figure B-4
Photograph of cuttings from injection well TAV-INJ1. From right to left
220, 240, 260, and 280 feet below ground surface.
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Figure B-5
Photograph of cuttings from injection well TAV-INJ1. From right to left
300, 320, 340, and 360 feet below ground surface.

i
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Figure B-6
Photograph of cuttings from injection well TAV-INJ1. From right to left
380 and 400 feet below ground surface.



Figure B-7
Photograph of cuttings from injection well TAV-INJ1. From right to left
420, 440, 460, 480, and 500 feet below ground surface.



APPENDIX C
Photographs of Continuous Core Samples from
Injection Well TAV-INJ1
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Figure C-1

Photograph of continuous core sample from monitoring well TAV-INJ1. From right to left
the sample was from 495 to 497.5 feet below ground surface.

Figure C-2
Photograph of continuous core sample from monitoring well TAV-INJ1. From right to left
the sample was from 497.5 to 499 feet below ground surface.
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Figure C-3
Photograph of continuous core sample from monitoring well TAV-INJ1. From right to left
the sample was from 505 to 508.5 feet below ground surface.

Figure C-4
Photograph of continuous core sample from monitoring well TAV-INJ1. From right to left
the sample was from 508.5 to 510 feet below ground surface.
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Figure C-5
Photograph of continuous core sample from monitoring well TAV-INJ1. From right to left
the sample was from 515 to 517 feet below ground surface.

Tav-miay

Figure C-6
Photograph of continuous core sample from monitoring well TAV-INJ1. From right to left
the sample was from 517 to 519 feet below ground surface.
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Figure C-7
Photograph of continuous core sample from monitoring well TAV-INJ1. From right to left
the sample was from 525 to 527 feet below ground surface.

Figure C-8
Photograph of continuous core sample from monitoring well TAV-INJ1. From right to left
the sample was from 527 to 529 feet below ground surface.
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Figure C-9
Photograph of continuous core sample from monitoring well TAV-INJ1. From right to left
the sample was from 535 to 537 feet below ground surface.

Figure C-10
Photograph of continuous core sample from monitoring well TAV-INJ1. From right to left
the sample was from 537 to 539 feet below ground surface.
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Figure C-11
Photograph of continuous core sample from monitoring well TAV-INJ1. From right to left
the sample was from 545 to 547 feet below ground surface.

Figure C-12
Photograph of continuous core sample from monitoring well TAV-INJ1. From right to left
the sample was from 547+ feet below ground surface. Coring was immediately refused
(would not penetrate).
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Well Construction Data for TAV-INJ1

Technical Area-V Groundwater Area of Concern, Sandia National Laboratories/New Mexico

Items Required by the Order? section VIII.D

Comments
(acronyms are defined in footnotes)

Well name/number

Groundwater injection well TAV-INJ1.

Date of well construction

Drilling began on September 12, 2017.
Construction completed on October 11, 2017.
Development completed on November 1, 2017.
Land surveying conducted on May 16, 2018.

Drilling method

Air rotary casing hammer to 550 ft bgs.

Drilling contractor and name of driller

Cascade Drilling LP, Lee Aylmer, as supervised
by Bryan Nydoske (NM License #WD-1210),
using a GEFCo Speed Star 50K-CH rig.

Borehole diameter and well casing diameter

Borehole: From 0 to 200 ft bgs a tricone bit with
11.75-inch drive casing. From 200 ft bgs to 557 ft
bgs, 8.5-inch tricone bit with 9.625-inch diameter
drive casing.

Monitoring casing: 4.75 inches ID, 5.5 inches OD,
PVC. Injection casing: 1.48 ID, 1.90 inches OD.

Well depth

544.54 ft bgs (544.0 ft minus -0.54 ft stickup).

Casing length

543.46 ft (from bottom of sump to top of well
casing).

Casing materials

Monitoring casing: Schedule 80 PVC.

Injection casing: Schedule 80 PVC

Centralizers: at the top and bottom of the
monitoring casing screened interval 509 and 539
ft bgs, and at 100 ft intervals.

Casing and screen joint type

Monitoring and injection casing: flush-threaded, 2
threads per inch, with neoprene o-rings.

10.

Screened interval(s)

Monitoring casing: 509.0 to 539.0 ft bgs, with
sump from 539.0 to 544.0 ft bgs.

Injection casing: 519.0 to 539.0 ft bgs, with sump
from 539.0 to 544.0 ft bgs.

11.

Screen materials

Monitoring casing Schedule 80 PVC.
Injection casing Schedule 80 PVC.

12.

Screen slot size and design

Monitoring casing: Twenty-slot (0.020-inch slotted
screen with vertical spacing of 0.125-inches).
Injection casing: Forty-slot (0.040-inch slotted
screen with vertical spacing of 0.1875 inches.)

13.

Filter pack material and gradation

Primary: 2 mm SiLibeads.

Secondary: #10-20 CSS silica sand, and #60 CSS
silica sand.

14.

Filter pack volume (calculated and actual)?

Calculated: 19.6 ft3, SiLibeads (rathole and
screened interval), and #10/20 and #60 sand
packs.

Actual Used: 21.0 ft3.

15.

Filter pack placement method

Gravity feed through drive casing.

16.

Filter pack interval(s)

Primary: 504.0 to 547.3 ft bgs of 2 mm SiLibeads.

Secondary: 499.0 to 504.0 of #10-20 sand, and
494.0 to 499.0 ft bgs of #60 sand.

17.

Annular sealant composition

Halliburton Baroid Holeplug® bentonite chips, 3/8-
inch grade and Halliburton Baroid Quik-Grout®
bentonite grout.
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Well Construction Data for TAV-INJ1 (Continued)
Technical Area-V Groundwater Area of Concern, Sandia National Laboratories/New Mexico

Comments
Items Required by the Order? section VIII.D (acronyms are defined in footnotes)

Chips: gravity feed through drive casing and
subsequently hydrated with water gravity feed into
drive casing.

Grout: gravity feed through drive casing.

18. Annular sealant placement method

Bentonite chips: 460.0 — 494.0 ft bgs.

19. Annular sealant interval(s) Bentonite grout: 35.0 — 460.0 ft bgs.
Bentonite chips: 14.0 — 35.0 ft bgs.
Calculated:

Bentonite chips: 12.3 ft3.
Bentonite grout: 192.9 ft3 (1443.0 gal.).
20. Annular sealant volume (calculated and Bentonite chips: 12.6

actual) Actual Used:

Bentonite chips: 10 ft3.

Bentonite grout: 208.6 ft3 (1561.0 gal.).
Bentonite chips: 12.5 ft3.

21. Surface sealant composition Quikrete® concrete.
22. Surface seal placement method Gravity feed into annulus.
23. Surface sealant interval 4 to 14 ft bgs.

Calculated: 6.0 ft* (44.9 gallons).

24. Surface sealant volume (calculated and Actual Used: 14.73 ft (110 gallons) poured

actual)
concrete.
25. Surface seal and well apron design and 3-ft by 3-ft by 6-inch thick concrete pad, with steel
construction rebar reinforcement.
26. Well development procedure and turbidity Swab, bailed, attempted to pump, and bailed (see
measurements Appendix F for well development history).

Bailed 30 gallons. Attempted to pump 0 gallons.
Bailed 15 gallons. Pump 1295 gallons with
parameter measurements. Total purge volume
was 1340 gallons, corresponding to approximately
27 wellbore volumes. One wellbore volume was
calculated to be 49 gallons assuming 30%
porosity in saturated sand pack.

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

Morrison Debuque 18-418XA steel well vault 20-
inches in diameter set in a rebar reinforced
concrete pad 3-ft by 3-ft.

28. Type and design and construction of
protective casing

29. Ground surface elevation* 5,430.1 ft amsl, top of well vault rim.

30. i;g:g reference point elevation on well 5,429.7 ft amsl, for measuring water levels.

31. Name of geologist Clinton C. Lum.

32. Initial water level 512.64 ft bgs, water level measured just before
development, October 24, 2017.

33. Final water level 511.42 ft bgs, after November 13, 2017

34. Date of well development From October 24, through November 1, 2017.
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Well Construction Data for TAV-INJ1 (Concluded)
Technical Area-V Groundwater Area of Concern, Sandia National Laboratories/New Mexico

aNew Mexico Environment Department, April 2004. “Compliance Order on Consent,” 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
casmg screen, and sump and below the sump (if applicable).

= Elevation “A” North Edge Concrete Pad

amsl = Above mean sea level.
bgs = Below ground surface.
CSS = Colorado Silica Sand Inc. (Oglebay Norton Industrial Sands).
ft = Feet or foot.

ft3 = Cubic foot (cubic feet).
gal. = Gallons.

ID = Inside diameter.

mm = millimeter.

NM = New Mexico.

oD = Qutside diameter.
PVC = Polyvinyl chloride.

Rathole = Extra hole drilled at the bottom of the borehole to allow for slough.
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APPENDIX E
Well Construction Diagrams for
Injection Well TAV-INJ1
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Well Name: TAV-INJ1 Drilling Contractor: CASCADE DRILLING LP

Project Name: TAV GROUNDWATER Drilling Method: AIR ROTARY CASING HAMMER
NMOSE Well File Code: RG-90065, POINT OF DIVERSION: 128  Borehole Depth (FBGS): 544.54

Owner Name: SNL/NM Casing Depth (FBGS): 543.46

Date Drilling Started: SEP 12,2017 Geo Location: INSIDE TA-V

Date Well Dev. Completed:  OCT 11,2017 Completion Zone: ALLUVIAL-FAN LITHOFACIES

Completion Formation: SANTA FE GROUP

(Completion Data Measured Depths (FBGS)

Casing Stickup: -0.4

Survey Date: MAY 23,2018
Surveyed By: SNL/NM

[
(g
=
ot

Start Stop  Length ID

2O
—
S50

* )

Comments:

; - = - *s e =
tate Plane Coordinates:  NADS3 o ", BOREHOLE 00 | 344000
" 50 e
(X) Easting: 1554842.81 ::: :::: B CASING SCHEDULES0P.. 0.0 5435 5435 148 19
(Y) Northing: 1455032.63 2! 55
2] K¢ W casING SCHEDULE0P.. 0.0 4535 4535 475 55
4 L
) L3 )
Surveyed Evaluations (FAMSL) et e
< L] (X Bd SEAL CONCRETE 0.0 100 100
. . ) [0 )
Protective Casing: 5430.23 2 s,
Top of Inner Well Casing:  5429.70 ::: :::: B SEAL BENTONITE CH... 140 350  21.0
i L
Concrete Pad: 5430.19 ! 54
) ] @\ seaL BENTONITE GR.. 350  460.0 4250
Ground Surface: 5430.1 b (55
o) L0 )
2! e B SEAL BENTONITE CH...  460.0 4940 34.0
Calculated Depths and Elevations o) KX
- LX) KX M SECONDARY PACK  #60 SAND 4940 4990 5.0
Initial Depth to Water (FBGS)  512.64 O s,
§ - [
Date Initial Depth Measured: OCT 24,2017 b e, M SECONDARY PACK  #10-20 SAND 499.0 5040 5.0
Last Measured Water ) o
o (] =
. o0 (504 PRIMARY PACK 2MMLILIBEADS =~ 5040 5473 433
Elevation (FAMSL): o e =
o ) L3 )
Date Last Measured: :o: r:o: Bl SCREEN (MONITO... SCHEDULE 80 P... = 509.0 = 539.0  30.0 5
A K
pn ——r ! ", Bl SCREEN (INJECTIO.. = SCHEDULES0P.. 5190 539.0 200 15
Miscellaneous Information e e
2ol (55
3 3 . L ] L)
Screen Slot Size (in.): % :,:; Bl SUMP (MONITORIN.. SCHEDULES80P.. 5390 5440 5.0
Date Updated: 31-MAY-18 oo e
i (L
o o) [, ) E(C HE 3
Date Printed from EDMS:  JUN 04, 2018 o o Bl SUMP (INJECTION)  SCHEDULES0P.. 539.0 5440 50
o) L3 )
4 L)
XA ne, B car 5440 5440 0.0
o &4
*

M)
-
S50

TAV-INJ1 IS A DUAL CASING INJECTION WELL
WITH A 5 INCH MONITOR CASING WITH A 0.020
SLOT AND A 1.5 INCH INJECTION CASING WITH
A 0.040 SLOT. 5" CASING: SCREEN 509.0 TO 539.0
FT, BLANK SUMP 539.0 TO 544.0 FT, CAP 544.0
FT. 1.5" CASING: SCREEN 519.0 TO 539.0 FT,
BLANK SUMP 539.0 TO 544.0 FT, CAP 544.0 FT.
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APPENDIX F
Well Development Forms for Injection Well TAV-INJ1
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LTS GW-2012-011 (05-2016)

Well Development Log
Well Name: _ TAV- INJ| Date: _to/24/1%F
Initial Water Level (fbgs): _ 5/2.7S Personnel: _ . LUM,/ chris Seots -
Final Water Level: Well Bore Volume"” (gals): "fﬁ‘s— 49
Total Depth (fbgs): _S44.6 '( botforn blZank> | 5x well bore volume (gals): 24S
10x well bore volume (gals): 2480.

Describe the Well Development Method(s):

Comments:

(I)May use the following gal/ft for each respective diameter well to calculate well bore volume or

use the formula
[d(ft)/2)* x 7 x [7.5 gal/ft’] = gal/ft

For other well diameters (d = diameter).

Well Diameter (in.) Gals/ft
2.0 0.16
4.0 0.65
4.5 0.83
5.0 1.05
6.0 1.47

IMPORTANT NOTICE: A printed copy of this document may not be the document currently in effect. The officialversion is located on
the Sandia Restricted Network (SRN), 4100 Controlled Documents home page.
Page 1 of 2



LTS GW-2012-001 (2-2015) FOP 05-01

FIELD MEASUREMENT LOG FOR GROUNDWATER SAMPLE COLLECTION

Project Name: 7A-V Treziz b/'/.;}q' Stvdy.

Well LD.: 70V - IN I , " |Date: 10-2¢—+4 l6-25 20)7F
Method: Portable pump X Dedicated pump Pump depth: Séo’
PURGE MEASUREMENTS
. Vol. Temp SC ORP Turbidity DO DO
Depth to | Time 24 : H
Water (tft)) e | L | (C) | (uSfem) | (mV) 4 (NTU) | (%) | (mgL)
SB’ | stat.
s20° | (fos| Qoq tailed, w[en,/ muddy. 1G- 24- 2017.

/0-2{5~- 20/7F

sHNY | 081S | Insevied ovma Tned H loump wke/]. Zaled rcpzzé/g. Al 38" oump.
| 45 | Barled rddipenz/ 15 galons

Insevkd new) 41 puep- Shtd pun?o}@.

1520 S0 — —
1526 SS | 22362 | 7152 | 15.3 813 (1972.] 6.6 | 138
431530 45 | 223 | 719.2 | do.6 | 793 | S34s0| S3.0| 460
5346 | 1533 | 15 | 22.128| 693.0 | 243 | 794 |2225.0| 38.2|3.30

4537 —_—] - - e - S — —
S%’ | 15%0 20 |22.08)|663.2|-17.2 | 810 | n9do| 2.3 | 1.06
Btlom of Skveen .

Comments:

IMPORTANT NOTICE: A printed copy of this document may not be the document currently in effect. The official version is located
on the Sandia Restricted Network (SRN), 4100 Controlled Documents home page.
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LTS GW-2012-001 (2-2015)

FOP 05-01

FIELD MEASUREMENT LOG FOR GROUNDWATER SAMPLE COLLECTION

Project Name: 74~ V Grovndwizler AOC.
Well LD.: JAV- IND/ |Date: /o - 26 - 26/ 7
Method: Portable pump Dedicated pump Pump depth: 539
90 PURGE MEASUREMENTS
; Vol. Tem SC ORP Turbidit DO DO
o 0 Tme2d | (g o |wsem | @vy | PP | &toy | s | el
5/0.86
744 | 100 | 18970|603.7 |-36391|8./3 |F610 | 43 |2.39
747 | 110 118.73/| 6n5S |-529.2 826 | 73s50| 2& |o 2¢
Slt.s | 78¢ 120 18,56/ 57.0| -474.2| 829 | 49/0| 2.5 |0.23
S07 /30 19.15¢ | 6305 |-20.6 |8.of /2120|343 |3.47F
ey 140 |20.167|653.4 | 16.92 | 797 1 83.S |39. 9 | 3.6/
837 |i1ss  |al1dol|673.2 | 34 | goo | &S |344d |3.a3
E36 160 22, 586522 | 2.S | 7299 |SY¥o5 338 |292
530 |8y4d4 |/30 282 | 7189 | 6.5 | Bo2 |782f 362 | 299
8SI 120 | 25.02| 14S | -2.6 | 806 |8¥37 324 | 267
900 190 {2546 713.2 | —0.2 | 8.08 |la792 | 334 | 2.7S.
q08 | 200 25/e8 68. 6 |-254 | 8.1d | 26655 265 | 218
SY0 92 |205 250l 786|719, |8us | 2783 |29.2 |20
921|215 | Lowerdd ampltp botm sunap pvnsp\havd - ting .
511.4 | poé wel] roessed. | Amp NS galler | min
pio | 225 | 2209|5935 |328.4 | gus |S8/4 | 275 |2.3€
yid 1280 | 22.493| 5753 | 522 |8.2¢ |€43.7 | 248 246
(17 235 | 22493 | tos.o |-A20 | 8.2Y |2255¢ |ud  |oqg
$26.4 |2z |240 22247| 6763 |-§5.3 | 8,27 | 754 |27.5 |2.39
2495 22.91 |593.4¢ | -11.4 |8.2) |Tesie| 328 |2.80
COmMENS: Pt o wider mezsuenats Hken o tec- Top of casing |
casing 1s 6.5° betew g surface.

IMPORTANT NOTICE: A printed copy of this document may not be the document currently in effect. The official version is located
on the Sandia Restricted Network (SRN), 4100 Controlled Documents home page.
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LTS GW-2012-001 (2-2015)

FOP 05-01

FIELD MEASUREMENT LOG FOR GROUNDWATER SAMPLE COLLECTION

Project Name: 7V dod .
WellID.:  74v-/AJ3) |Date: 10-26-20/7
Method: Portable pump Dedicated pump Pump depth: Jéi
PURGE MEASUREMENTS
: Vol. Tem SC ORP Turbidit DO DO
Waier @] e | D 0 |@sem | @v | P ot | 00 | e
131 | 250 |22.24|3856 (o .2 |825 |S7od3|806 | 434
526.20 | /36 |285 |22.235 5923 | 853 |82 473 | 467 | 406
S21.8 |id2 | 260 22317 |603-8 | 72./ |81& 2642 | S) 6 | 4YF
nso | 265 22.285|g/44.S | 88.0 | 8.4F | 42.02 | SI] | 4¢3
/59 |270 24 6353|6465 | 68.3 | 81e | 97.70 | S8 | <SS
20/ 275 |25.950 6576 | 8.3 | 84S | 6550 56.S | 4,63
535.8 [1204 280 257346540 | .3 | 8.16 | [16.50] §5/ | 447
24 )~ 1209 | 28s 25997 654.8 | Fo.0o | 817 109.4 | §55.0 |4
Fi5-6 |i4o® |29s  |02.425| 6048 | 5.0 | 817 | 3264/ |37/ |32/
1t | 3op 121962 | 11 | ~47 |82f |24 | 0.9 |27
HI13 S 2,775 | 54863 | -4.2 | 8.3/ | 2301]| 210 L8F
/416 | 310 | 217195|639.S | -/7.¢ | §.29 |4s8.0/ | 252 |2.63
J¥41¢ 345 21.881 | $%40.2 |-11.0 | 8.30 [I387S | 0D | 270
1420 320 21965 | S71.0 | 1117 | 8.2/ |s50.5# 37/ |382f
(423 |32s8 22083| s7od| 94/ | 820 |Yé6.3 | 8.2 | 3.33
529 0| 1424 |320 22.230|67.3 | 2874 |84 | 62.24 | So.2 | 349
5.1 | 1827 | 328 |28.306|599.3 |306.6 | g.0F | W}.05| ¥4-2| 3374
/530 330 | 22.:59| sqea|iond |8)s | Fzod| 3.5 | 8.32
Comments:

on the Sandia Restricted Network (SRN), 4100 Controlled Documents home page.
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LTS GW-2012-001 (2-2015)

FOP 05-01

FIELD MEASUREMENT LOG FOR GROUNDWATER SAMPLE COLLECTION

Project Name:

Well LD.: 74V - /N3] |Date: 0 -26- 2017

Method: Portable pump X Dedicated pump Pump depth: 39

PURGE MEASUREMENTS

. Vol. Tem SC ORP Turbidity DO DO

vlazf:? (ti% Tm}lﬁ 2_4 (L/gal) (°C)p (uS/cm) | (mV) P (NTU) (%) (mg/L)
(1§33 | B3S | 223156102 | 853 | 8.1 11632 | 8.2 |37
1S36 | 3% 22.329|633.8 | 515 | 8.4 63.57 | ¥43.7 |3.7&
/835 | 84S  122.387|635.9 |63.5 |84/ | 10696 | 4.1 | 426
& |3s0 22502 |e17.] |66 (844 /8397 | 439 | 380
/1SYY4 1355 22653 | s7d.0 | 72.2 |8.20 3%./0 | .3 | 2.6/

SZ870 1547 | 360 2847 s862./] |18S.F | &.4/5 431.45| 348 | 2,97

s20 1646 |35 |25923|621.0 |-76.6 | 8.1 | 27186 | 350 | 348
/65) 1370 2277 | §&8.0 | =77 | ST [ 127|36.2 | 3.10
/653|375 229 | 887/ 1343 | 8 2356|1357 |3.97
BSS |30 22461 |s06S | 234 | 818 /0035 |35.3 |3.0¢
1685 | 3BS 2275 | 6167 | 36.0 | 818 /393 | 42.5 368
[70/ |0 | 2282 |¢r08 | Y12 | 815 1o/ |#0.6 | 350
[F03 | HS  |22.820|556.7 | 767 |82/ 70.08| 80.8 | 26Y
/706 | #oo 2284(585¢.3 | 3.3 |8/S 3299/ |31 | 27s
[F09__ | #s  |23.282|572.2 | F2.0 | B.le | 35494329 |2.80
1712 | 410 2333/ | 57188 | 81.0 |8.14S 24988735/ 2.9¢
/715 | s 23512 |A1LE |108.2 | 8o | $3.35| 4.4 | 349

339 [IAT7 Y20 24037627 |llo.S |8.08 11092 |49.6 |+.14

Comments:

IMPORTANT NOTICE: A printed copy of this document may not be the document currently in effect. The official version is located
on the Sandia Restricted Network (SRN), 4100 Controlled Documents home page.
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LTS GW-2012-001 (2-2015)

FOP 05-01

FIELD MEASUREMENT LOG FOR GROUNDWATER SAMPLE COLLECTION

Project Name: 74y 4w Aol

Well LD.: 7OV - 03 | |Date: /- 27-26/7

Method: Portable pump Y Dedicated pump Pump depth: S39

PURGE MEASUREMENTS

: Vol. Tem SC ORP Turbidit DO DO

Depthto | T2t | gy | ¢0) |qusiemy | @vy | P | vy | 09 | (me)

S/08S | 743 | 425 | 16526 5/S.0|-13/9 | 822 | 38¢2 | 25.S | 252
746 | 430 8.885| §41.9 | -145.5| 825 | 28851 12.2 | 1.i¢
749 | 435 | 18.717 | 521.0|-257.4| 8.37 | A | 37 | 03s
78/ | 440 | (8517 | 499-0|-3383F| 837 |386T¢| 2./ | 0ug
754 | 4S 18.63S| ¥87.7|-245./| 840 |s91.c¢| 2.4 lo.22
75¢ | 450 | 18.860| 428 7| -957 1 8.3S |1789.6| 147 | /.37
757 | 4SS | /2.164| S70.0 | -6.6 | 814 | 10785 | 3.3 | 2.80

525. Boz |40 | 19995 s6/F | IS.| |Sos |66382| 3/-1 | 28S
S | 4SS 20277l 983 | 287 | S0t | 2832/ 344 | 3.4/
B8 | Y60 | 21.067| 6152 | 38.) | 8. 0¥ | 672.56| 39.8 | 3.5¢
Blo | Yés | 18767 §86~| 47.7 | 8.0or | i 47| 4.0 | 3324
B/3 | 470 | 2z2450| 6929 | 472 | .02 | 28088 4.0 | 3.-5%

9328 | 8&/5 H47S | 22356)| 670.2 | S¢.3 | 729¢ | Y478 | ¥5.& | 392
816 420 | 22.958| s85.0 | S | 791 | 19207 | 4.6 | 359
20 s | 23.360| 6754 | s5F | 749S 63/8S| ¥43.9 | 3.7¢

537 822 | 490 | 23517 | c63.6 | 553 | 797 | Sau4| 396 |3.3¢
824 | 498 | 23478| 65986 |47 |803 |317.37| 4.5 |3.52.

Comments:

IMPORTANT NOTICE: A printed copy of this document may not be the document currently in effect. The official version is located
on the Sandia Restricted Network (SRN), 4100 Controlled Documents home page.
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LTS GW-2012-001 (2-2015)

FOP 05-01

FIELD MEASUREMENT LOG FOR GROUNDWATER SAMPLE COLLECTION

Project Name: TA-V Gw AoC
Well 1.D.: TAV - | NI [Date: (0 -27- 2017
Method: Portable pump X Dedicated pump Pump depth: S fo.
PURGE MEASUREMENTS
: Vol. Tem SC ORP Turbidity| DO DO
VBZFJ? (tf(t)) Tlmh: 1 e ("C)p (uS/em) | (mV) P Nty (%) | (mgl)
515" 163 | 500 | 20978587 F 10712 | 8.4 | Y3047 343 |3.7S
1037 | 6S | 26394 578.6 | 78S | 849 60639 22./ |/ 99
(038 | 516 | 20043\ 55t/ le7.4 8.2/ | 57986 | 1.6 |1.40
/040 | SIS 2059715525 | 5¢.6 | 8,26 | oH/lI5| 24.4 | 249
1042 | S520 | 208475529 | 434 | 8.25 | 60753 224 | 2.00
(044 (525 20819479 |4s.4 | 8.22 |i1320.0| 369 |3.29
lo41 | 580 19911 | S2s.6 | 63.4 | 818 | 16646 | F6.2. | 3-28
0 | S3S | 24847 | SHAF | 1.2 | Bug 72.74] 35.7 | 3.t8
053 | s | 22.003| Y6 | 626 | 816 S¢S0 | 37.3 | 3:26
S322 /053 | SYS | 22436 | Sp2.6 | 719 | 8IS 62.66 | 64 | 4oz
058, |Ss0 | 22926 | ¢/19.F | 76.8 | S.06 | 43495 | 45. 4 | 289
o/ S&S 23077 €470 | 79.6 | 8,00 39.80| 509 | 43s
(163 560 | 23./85| 624 | oS | 8oz | 88.15 | 883 | 497
530" |1106 |565 | 2822|s¢s.1 | 719.8 | o7 | 33.63| S8 £ | 4.98
J7.86 1282 NA
Comments:

IMPORTANT NOTICE: A printed copy of this document may not be the document currently in effect. The official version is located
on the Sandia Restricted Network (SRN), 4100 Controlled Documents home page.
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LTS GW-2012-001 (2-2015) FOP 05-01

FIELD MEASUREMENT LOG FOR GROUNDWATER SAMPLE COLLECTION

Project Name:  74V- gw) -A0 C

Well LD.: 2u- INI] |Date: [p-g7- 80l 7

Method: Portable pump X Dedicated pump Pump depth: ng

PURGE MEASUREMENTS
. Vol. Tem SC ORP Turbidit DO DO

Depihio | Time24 | igid> | €0 |som | @v) | P |10 | 0 | o)

Stsd | 1312 | S70 | 19993 | S7d4 | 03.5 | &K | s4S{ | .0 | 370
MBS | S7S 126920 S74S| 922 | 817 | 7690 | 359 | 3.20
/1317 | B0 20783 8532 | 9./ |8.20 | és.6/ | 3).0 | 2.77
1320 | s8S  |206830| 5283 | 632 | 823 | jo¥] | 227 | 2.2
322 | s%0 20970 | 5/2.6 |so00 | 322 | te03f| 197 | 175
1724 |s7s | 2.25) | S19.0 | 42.2 | 8.2/ |31349 | 171 _|).5)
(330 | 600 | 2/e40|5527 | 67.3 | 814 | 5113|380 |3.33

§29.6 |1333 | 6s5 22,200 5633 | 722 |82 |19499 | 38.F |3.3%
1335 |60 |2257f |578.3 | 748 | 840 | 2367 | oS |349
1338 | 618 21567 | 348 | &3 | 805 | 3523| k.8 | 400
1340 | 620 |234M| é42.3 | 870 | 7947 |29.04 | ¥y7.9 | <24

S536.0 |1343 |é25 23.205| 638 F | 9.9 796 | .27 |3 | 464
[34S | 630 | 238.805| s41.0 | &5 | 8D |27907 |Ss&6d | 4,99

Comments:

IMPORTANT NOTICE: A printed copy of this document may not be the document currently in effect. The official version is located
on the Sandia Restricted Network (SRN), 4100 Controlled Documents home page.




LTS GW-2012-001 (2-2015)

FOP 05-01

FIELD MEASUREMENT LOG FOR GROUNDWATER SAMPLE COLLECTION

Comments: g+ /660 e wiake became —/oznu]. and coThnved.

IMPORTAN T NOTICE: A printed copy of this document may not be the document currently in effect. The official version is located
on the Sandia Restricted Network (SRN), 4100 Controlled Documents home page.

Project Name: T - G AoC..
Well LD.: Al- NI | |Date: 10— a7-80/ 7
Method: Portable pump X Dedicated pump Pump depth: S37
PURGE MEASUREMENTS
. Vol. Tem SC ORP Turbidit DO DO
\Szfetrh (tf(t)) Tmf; % (L/galp (°C)p (uS/em) | (mV) P (NTU)y (%) (mg/L)
SI5.4s | 1Iss0 63S | 21930 606.) | 1. ] | 8.oF | 423 | H. 6 | S.62 2gpm
/1SS2 640 | 2).Slo| S8&.0| 1081 | 12 588/ | 36.8 | 3.2¢
1S5S 6YS | a)0/6 | S88¥ | 95.3 | 82 | 71.81 | 32.7 | 2.9
/SS6 480 | alos¥f | SYe.0 | 829 | 847 7686 | 269 |2.39
ISSE | 68S | M.A33| 5303 | 144 | BuF | B8IT | 248 | 249
1600 | 660 12439/ | S/6S | £2.6 516 123.50|19.0 |/ 6% |Ram
1602 | 665 |0/ 97| SY2S5 | 644 | 8. k3 |&1270 | 34.] | Sol
605 | 670 | 34.980| S579 | 7726 | 807 | W29 | 37.7 | 3.3]
$284s | leo] | 675 | 22.089| 424 | 82.4 | .65 | 24.23| 39.F | 3.¥T
(609 | 680 | 22.693| $86.S | £Y.8 (802 |28.5F | 408 | 3.5l
br> 1 68s | 2300|587 | 877 | 72977 | 2593 | 42.3 | 3 .62
letd | 670 | 23.445| 637.0 | 20.9 | 793 | 2443 | ¥1.2 | 414
35366 | /616 | 695 | 28.6| 657.8 | 90.6 | 7.9/ | 2541 | 548 | 464



LTS GW-2012-001 (2-2015)

FOP 05-01

FIELD MEASUREMENT LOG FOR GROUNDWATER SAMPLE COLLECTION

Project Name: 72V - &W) - Aoc .

Well I.D.: ZAV - 1A | [Date: /043 /2017

Method: Portable pump X Dedicated pump Pump depth: 839’

PURGE MEASUREMENTS

. Vol. Tem SC ORP Turbidit DO DO

Depthio | Tme24 | (1gapy | €0 | gusiom) | vy | P[0y | 06 | (me)

s10.75 | 0819 Joo | 1822 s5¢.2| 12.3 | 8.0F 2498 | 3.2 |29 j’;],sm.
0822 Fos | 19.275| Sk | 208.( 8.22 | 31.3& 294 [2.23
o828 Flo | 18817| SI1s.7 |-3s80| 840 |433s | 5.9 |0.53
0828 7S 1894|5057 | —386| 846 | 5204 | 3.5 |0.32
083 F20 | 19.080| 497.4 | —=192.8 | 849 | 339.06| 3.2 |0.29
0836 72s M,oeq Sh2 | 2s6.7| 822 | 9.4 (6.9 | 155

S5223S| o840 | 730 | 19.363| 659.2| 162.3| 94 | 7724| 210 | 122 |lgpm
084s 73S | 19.505| €6S.5| 3671 | 787 | 4442 | 3L2 | 28S
o849 740 | 20.60| 69LS | 03.0| 787 65.855| 31.8 | 2.85
0853 74S | 20.78S| 8!1.2 | 352.8 | 7.83 /50 | 25,6 | 2.28

526.2| 0866| 750 21.781| 12.3| 3094 | 7.8Y VSVieg3| 25.2 | 2.2/
0700 | 755 | 22.399| 7248 | 27| 7.83 Pe%d3| 285 | 2.47
0903 | 766 | 22710 756.1 | 214 | 1.8/ P3%z| 292 | z.s2
0967 | 765 | 23.025] 7400 | 2438 | 7.81 [P%ss0| 32.0| 27y

S53lis | 0Nl | 770 | 23.652| 745.3 | 2302 | 7.80 [FYses| ze.o| 2.32
095 | 175 | 24.23) 196.0| 216.2 | 7.82 [%®%y7]l 298| z. 08,
0717 | 786 | 2445l | HMo.2 | 203.2 | 7.8% 2497 21.6 | (.80

5348 | 0923 | 785 |24.322| 729.1 | 1931 | 287 PVas| 19y | ré2
0928, | 790 |24076 | 116.1 | /819 | 1.90 [B%hssk 157 | 13/

Comments: 7,3rbl'a'l/11 measremerrts Hares / s Sonde o sheck rasults.
ISt porkichhy Valies Vay w/ dave and wihen bucket s shime.

IMPORTANT NOTICE: A printed copy of this document may not be the document currently in effect. The official version is located
on the Sandia Restricted Network (SRN), 4100 Controlled Documents home page.



LTS GW-2012-001 (2-2015)

FOP 05-01

FIELD MEASUREMENT LOG FOR GROUNDWATER SAMPLE COLLECTION

Project Name: 74V -&uw - Ao
Well I.D.: TAV-/UQ/ JDate: 0 —36'3017'
Method: Portable pump X Dedicated pump Pump depth: SS'j
PURGE MEASUREMENTS
. Vol. Tem SC ORP Turbidit DO DO
Depthto | Tme 2t | ga) | €0 |oemy | @v) | P | 1) | 00 | met)
s536.4 | 0932. | 795 | 24138 | 707.3 [169.8 | 723 |7"%ze| 14.5 | 222
5380 |0936 | 800 | 24.262| 696.9 | 249.3 | 797 |7 syss| 276 | /.82
AP _wyzer — | /6.083|2769 |65%0 | 827 | 162 |653 | 643
5150 |ids | 805 | 23760| 681.2 |335.0 | 799 |" Vibg2| 204 |1.6¢
wso | 8ro | 24786l6547 | 3300 | 802 ¥ 380 10.6 | 092
WS | 8rs |35/ |63 |95/ | 8.07 B3| 75 0.8¢
522.0 lwsz 1820 | a1)63 6935 3315 |8.0s BF640 12.3 107
120/ | 825 | 2)447| 43| 3297 | 8.04 /802|158, 6 |1.ST
1206 | 830 | 216¥/ | 624.9 | 335 | 8.02 "'7%3;/5 209 /.7's/
121 | g3s. | 21.7¢8| 620.] |298.6 | 8.01 1%83/er24 26.6 | 2.3¢
5255 |y | oo | 2z.09 | 6277 | 288./7 | 757 ["*Vop2s 32.7 | 2.8¢
1219 | 84S | 22.5i18| 636./ | 338.1 | 295 [%8Y%yas| 2.2 | 3.SS
5279|1224 | 850 | 23.215 | 655.( | 3223 | 293 |5"/s4d 2.3 | 3.4/
1228 | 8ss 2377 (6759|2870 |729¢ |*ree|38.9 | 3.28
1232 | 860 | 24472 |696.3 | 281.< | 7.9/ |BYori3| 42.3 | 356
/236 | S6s  |24.027 | 498.3 |a12.5 | 790 [8ss 45.0 |3.76
240 | 870 | 23.52/ | 695.3 | 323.6 | 790 [32Vor9d 46.2. | 3.86
124s | 875 | 24.337| 696.1 | 338.3 1789 |.3/33y 51.9 | «425

Torbidihy measwements -b'z/c/w/ Vs Sonde.

Comments: 7z5 waky vales/sample aken from cevriyave] &:557’ Ceast > b550.

IMPORTANT NOTICE: A printed copy of this document may not be the document currently in effect. The official version is located
on the Sandia Restricted Network (SRN), 4100 Controlled Documents home page.




LTS GW-2012-001 (2-2015) FOP 05-01

FIELD MEASUREMENT LOG FOR GROUNDWATER SAMPLE COLLECTION

Project Name: T4V -G ~-AO L
Well LD.: ZA/ - 1IN/ [Date: /0 - 30 -80)7
Method: Portable pump y Dedicated pump Pump depth: S39
PURGE MEASUREMENTS
' g Vol. Temp SC ORP Turbidity | DO DO
Depth to | Time 24 pH (NTU) %) (mg/L)

Water (ft) hr (L/gal) °C) (uS/em) | (mV)

sz5.0| 1249 | 880 | 24956 | 683.9 | 209 | 7296 |0 | #e |37/
S526.0' | 1253 | 885 | 2360|6507 | 363.6 | 794 |3 489 | 407
(257 &40 23874 |633.7 |38%7.0 | 79 |s2./ 8.2 | 443

Ss/o | /567 | 85 | 206.579| 5842 | 886.0 | 199 | 8.2 | 365 | 326
13// goo | 2,/86| 8873 | 295.3 | 8.0oS | 4.9 | 235 | 2.05
1818 0 S 20802 | 8717 | 2747 | 808 5?2 | Xo | 187
52/.20 | /520 | 910 20854 | 5633 | 2520 | 8.10 |[1"®k2ad 16,1 | 143

JAVAS NS 210/ |589.7 | 239.0 | 8.09 7Yl (3.2 |+ &
/829 20 2099 | 2664 | 264 | 864 |o112] 28.6 | 256

5252 11533 | 925 | 21249 | s708 [2s8.6 | 803 |35779/| 26.4 | 233
1535 | 980 | 215 |581.9 | 256.7 | 802 |""/2se| 36.0 | 342
s42 | 935 | 2226 | 5927 | 2541 | 800 |#¥ma| 364 | 345
5273 1897 | 9¢0 | z34d | 0149 | 2525 | 797 V3/1se| 35.8 | B.0e
/351 94s | 23.620| 637./ | 251.s | 798 |"Fuoz| 294 |3.33
1sss | 250 | 23777 es74 | 2517 | 792 5Vl 44 | 2.52
5310 | /ssa | 9ss | 2494 | 46q9.) | 250.0 | 790 V¥3/1sss| 4.2 | 37/
w60d | 260 | 24.5#|679.9 | 247.3 | 790 (“Ys73| #s.2 | 376
leog, | des | 24780 egs ) | 2¢¢.¢| 79 [P% i8] 4.3 | 383
Comments: Tor bichhy #ateh /st Sorcle .

IMPORTANT NOTICE: A printed copy of this document may not be the document currently in effect. The official version is located
on the Sandia Restricted Network (SRN), 4100 Controlled Documents home page.



LTS GW-2012-001 (2-2015) FOP 05-01
FIELD MEASUREMENT LOG FOR GROUNDWATER SAMPLE COLLECTION
Project Name: A - a6 - AoC
Well LD.: Au- /NI [Date: /0- 30 -0/ T
Method: Portable pump X Dedicated pump Pump depth: &~ ;ﬁ
PURGE MEASUREMENTS
. Vol. Temp SC ORP Turbidity DO DO

Depth to | Time 24 ; H
Water (| b | gD | €O | @Sem)| @v) | PT L NTU) |8 | (mel)
s8tz |12 | 970 |2486S| ¢t | 2916 | 792 [*T o ot | 3.5/

/617 | 975 | 29788 | ee38 | 238.0 | 793158 F 1909| 434 | 3.57
536.0 |62/ | 9o | 24550 6525 | 236.2 | 795 192%3134 #£.9 | 357

Comments: —,,-pitity Hateh/vs! Sonde.

IMPORTANT NOTICE: A printed copy of this document may not be the document currently in effect. The official version is located
on the Sandia Restricted Network (SRN), 4100 Controlled Documents home page.




LTS GW-2012-001 (2-2015)

FOP 05-01

FIELD MEASUREMENT LOG FOR GROUNDWATER SAMPLE COLLECTION

Project Name:  7AV-&w - ACC
Well LD.: TV~ | NT | |Date: /0 - 3) - 017
Method: Portable pump X Dedicated pump Pump depth: S39
PURGE MEASUREMENTS
; Vol. Tem SC ORP Turbidit DO DO
Depthto | Time24 | gay | ¢C) | qustom) | vy | P Loy | 00 | ey
Sleq | 0138 | 985 | 16870 | 531.6 | 1957 | 801 |[S"a4| 528 |3.02
0742 | 990 | s9.02s| s44.) | 1575 | 807 PYo144 40 | 037
S6.S o744 | 94S 1694¢ | 5137 | 103.2. | 813 F%%s0/| 6.3 6.59
074G | 1000 | 8434 spd.6 | -3s6.2| 8us F7%1s2| 3.3 | 0.3l
0754 | 100s | 843 sy | 176 0| 806 V.37 84 | 152
o758 | 1010 | 18038| s08.7 | 1584 | 840 %09 7./ | 066
§22.5 | 802 | soss | 187 |s75.2 | B7.) | 742 "Y24| 262 | 2.4/
0806 | 1020 | 19056 575.6 |03 | 793 s Hf los374
o#y |pas 19732 09 | 219.6 7.9/ 597342| 347 | 347
Al1s | 209749 | 629.3 | 214 6 | 787 i 3s./ | 8K
$25.3 | 820 (1035 | ».i185| p/7.s | 221.4 | 72/ 44S| 4.3 | 397
526.0 (823 | 040 | 22.737|6668 2145 | 227 |"ues| 384 | 3.2¢
5/s | 0952 | 1045 | 15526] §77.4 | 2218 | 79¢ V"/380| 2949 | 293
0957 | 050 | 2090|6576 | 2228 | 796 3.3 365 | 3.32
j00] | 10ss 01976/ 3.6 | 226.3 | 79/ V/ya | 32.7 | 3.30
wos Veso | 8859 617.8 | 227.0 | 796 [*%.20| 321 | 233
00 | 1065 | 20.665|63¢.1 | 2237 | 8.0o0 V¥ /380 | 34.9 | 345
523.3 lipid__ | 1070 213713 |l | 224.) | 7271 *°7 | 32.4 | 2.8/
wigq | w01s 1869 |ecss | 0ed | 198 [98° | 2583 | 2.2/

Comments: -, -pd by Hoteh/Yst Soncle. Singke valbe is foith.

IMPORTANT NOTICE: A printed copy of this document may not be the document currently in effect. The official version is located
on the Sandia Restricted Network (SRN), 4100 Controlled Documents home page.
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LTS GW-2012-001 (2-2015)

FOP 05-01

FIELD MEASUREMENT LOG FOR GROUNDWATER SAMPLE COLLECTION

'nzibzdt)lv —  thfch redew,

Project Name: TAV- 620 -A0OC

Well ID.: ZMJ-1 NI ] |Date: f0-3]- 2017

Method: Portable pump X Dedicated pump Pump depth: 539

PURGE MEASUREMENTS

; Vol. Tem SC ORP Turbidit DO DO

worm| e | @ €O | @semy | @mvy | PP o | e | men
023 | pso | 283) | a88 |ays | 799 [37> | 319 |2.78
1027 | io8s | 19274 |s88.2 | 2182 | 797 |¥35 Jo.6 | 3563

526 |13/ | /696 | 213406074 | 279 | 797 |87 | 373 | 323

s512.6 L1244 | 109s | 1284 | 016 | 2481 | 7.95 |79+ 25.0 |2.26
/249 | oo | 31177 |633.0 | 2216 | 798 313 264 | 2.9
(254 | 105 |20508 |632.4 | 221.8 | 8.0 777 239 | 214

/8 11288 |uyjo 142498 lew.2 |20 | 8.oo |1 29[ |26

1802 | 1S 19039 |6/4.2. (2179 | 8.oo |06 3.2 |28/
1306 | 1120 | 20497 |576.3 | 2224 | 800 |/7/ 33.8 |30
131/ /25 | 2095) |s7.4¢ | 2208 | o2 |%S2 2.2 2.8

5246 1315 |30 | 199235675 | 226.4 | 799 3% [3%6 | 3.0
1320 | n3s | 19989 | s8e1 | 2z6.s | 797 1567 | 43.s |38z
1324 | 4o 20.857| §95.% | 2299 | 796 |33 ¥3.2 | 383
1328 | 14s 23.7/ | 426.6 | 229.5 | 729¢ |4¥ss |#.2 |36/

26.0 | 1333 | /50 23.2¢0) 635.0 1 281.) | 793 |86 |48.7 |42

S55.0 | 1508 | 1188 | 22212 | 6957 | 225s.6 | 793 |n.¥ 354 |307
512 | 1160 | 22.007 | 640.7 |226.6 | 793 (2.9 42,0 | 370
1820 | H&5— | 21625 |6B.0 | 2392 | 7193|109 52.7 128/

Comments: AFo

/9pm

bobhles

IMPORTANT NOTICE: A printed copy of this document may not be the document currently in effect. The official version is located
on the Sandia Restricted Network (SRN), 4100 Controlled Documents home page.



LTS GW-2012-001 (2-2015)

FOP 05-01

FIELD MEASUREMENT LOG FOR GROUNDWATER SAMPLE COLLECTION

Project Name: 74V -Gui-A0&
Well L.D.: 7AY- INI) |Date: 10 -3l - 2017
Method: Portable pump X Dedicated pump Pump depth: 537 d
PURGE MEASUREMENTS
; Vol. Temp SC ORP Turbidity| DO DO
Depth to | Time 24 0 H
w:fer (f?) lmhi | Weal) | CC) | (uS/em) | (mV) ¥ (NTU) | (%) | (mgL)
528.2 | /527 | 75 | 20<H4 | 6343 |23/.S | 797 |H.0 s | 348
(83] | /180 2/ $S¥ |60, 0 | 229.0 | 197 |22.5 35.8 307  |bebhles.
| 28 IS36 | 18S 2109/ | 881.3 | 224.0 | 799 |5.32 289 252
(540 | W70 | 24257 |s70.] | 227.8 | 798 |46d | 40,7 | 34¢
[S4S | p9S 22371 | 97.2 | 2299 | 796 |48 353 |3.06
326 | /s4g |1z00 |2325¢ |S913 |229.6 | 796 leds |H9 | 376
Comments:

IMPORTANT NOTICE: A printed copy of this document may not be the document currently in effect. The official version is located
on the Sandia Restricted Network (SRN), 4100 Controlled Documents home page.



LTS GW-2012-001 (2-2015)

FOP 05-01

FIELD MEASUREMENT LOG FOR GROUNDWATER SAMPLE COLLECTION

Project Name: T8 - G -AO G
Well LD.: AV - 1 NO | |Date: /- /— 0/ 7
Method: Portable pump _y Dedicated pump Pump depth: 539
PURGE MEASUREMENTS
: Vol. Tem SC ORP Turbidity| DO DO
V| b | 0D O |esem | @y | P | &ty | o | men
31015 | 0744 | 1205 | 1S..83 | Sto.l | 299.3 | 8oco | of | 37/ | 3.6/
0749 | 1210 | 16.897| s#6.s | #3.2 | 7.9¢ | 0¥ /9.3 | 7.82
SISF 078 1215 | 16933 S6g.0 | 279.3 | Ba3 |w.é 9.6 |04l
o758 | 1220 | /780 |08 |-35593 | 807 |9s0 | 69 |o0&
oBol |1225 |r8S87 59277 | 6722 |842 |32/ 9. 0.88
S20.6 0806 1230 | 1205¢ | S6t0 | 2713 | 8.0F |r24 (6.8 | 1.52
08/0 | 1235 | 17.57¢ | 3854 | 3270 | 7293 |24¢S | 304 | 2,86
— _ - 352785 _ . i — =
O8/1S | 1240 | 17760 | $97:.& | 37/ | 788 [7.43 33.0 | 3.4
0820 | 1248 | 18995 6/5./ | 3/29 | 789 |49=2 34 (290
| s25./ |o@S | 1250 |r7.02¥|6327 |380.2 | 7287 |#4e0 |339 |3.08
0830 | 1255 | 22422 |1658/.3 | 360./] | 72886 |6.20 334 |29+
083S | 1260 | 2/.467 |e6l.e | 4.9 | 7287 |781 36.3 | 317
S26.0 | 080 | 1265 |22.46/|6¥49.S | 362./ | 7.8 |fod 4.5 |39
5150 | tord | 1220 | 19306 | ¢45.0 | 268 | 799 |po | 420 | 345
/o019 | 1278 | 1929/| 6438 | 377/ | 79/ /2.4 |1 38.0 | 3.4
023 1280 |2.292 | £7/S | 3soS | 192 (1.7 328 | 289
1028 | 1285 | 241286 | 663.s | 3299 | 7.95 0.4 292 | 288
5225 |33 1290 | 24313 |658.2 | 7.3 | 795 |29 32./ |28/
Comments:

A
=

IMPORTANT NOTICE: A printed copy of this document may not be the document currently in effect. The official version is located
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LTS GW-2012-001 (2-2015)

FOP 05-01

FIELD MEASUREMENT LOG FOR GROUNDWATER SAMPLE COLLECTION

Project Name: ﬁ}v— gW - A0S
Well LD.: 72V -/N01 |Date: 4/~/-017
Method: Portable pump X Dedicated pump Pump depth: _ & 3’1
PURGE MEASUREMENTS
. Vol. Temp SC ORP Turbidity | DO DO
Depth to | Time 24 : H
ot T wea | o) | @sem | @v) | Pty | o6 | e
0385 | 1295 | 21.545| 6¥7.0 | 3583 797 |%.0 28.3 | 247
w43 | 130 | 21580 |0 |3583.2 1197 | 480 | 2.5 | 2.3l
147 1305 | 2/18/0 6§6A.2|302.1 |798 293 |3vo |262
S528.F (052 | 1310 22467 | 6289 | 3195 | 796 280 28( |2.42
s260° |56 | 1315 | 22943 |s40.0 | 3270 | 795 |3.2¢ |28s |24
Hoo | 1320 | 24,037\¢656 | 289./) | 792 |4-l0 X7 1287
Comments:
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