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Well Completion Report for CriN-1 through CrIN-5

EXECUTIVE SUMMARY

This well completion report describes the drilling, well construction, development, aquifer testing, and
dedicated injection/pumping system installation for groundwater injection wells CrIN-1, CrIN-2, CrIN-3,
CrIN-4, and CrIN-5, located within Los Alamos National Laboratory (LANL or the Laboratory). The primary
purpose of the chromium injection (CrIN) wells is to achieve hydraulic control of off-site hexavalent
chromium plume migration within the regional aquifer in Mortandad Canyon at the Laboratory. The wells
were drilled and constructed in accordance with the New Mexico Environment Department’'s (NMED’s)
January 22, 2016, approval with modifications of the “Drilling Work Plan for Chromium Plume Control
Interim Measure and Plume-Center Characterization Injection Wells CrIN-1 through CrIN-6.” This
completion report does not include injection well CrIN-6. Installation of injection well CrIN-6 will be
conducted under the December 13, 2016, “Drilling Work Plan for Groundwater Injection Well CrIN-6,”
approved by NMED on January 4, 2017.

All the CrIN boreholes were drilled using dual-rotary air-drilling methods to total depth. Fluid additives
used included potable water, foam, and polymer. Foam-assisted drilling was used to total depth. Two of
the wells, CrIN-1 and CrIN-2, are conventional vertical completions, while CrIN-3, CrIN-4, and CrIN-5 are
angled completions.

The following geologic formations were encountered: Quaternary alluvium, Tshirege Member Unit 2v,
Tshirege Member Unit 1v, Tshirege Member Unit 1g, Cerro Toledo Formation, Otowi Member of the
Bandelier Tuff, Guaje Pumice Bed of the Otowi Member, the Cerros del Rio volcanics, the Puye
Formation, and Miocene pumiceous sediments.

The wells were completed as single-screen wells within the uppermost portion of the regional aquifer. The
screened intervals are all within Puye Formation sediments.

The wells were completed in accordance with NMED-approved well designs. They were developed and
the regional aquifer groundwater met target water-quality parameters. Aquifer testing indicates the CrIN
wells will perform effectively in meeting the planned objectives. Injection/pumping systems and
transducers were installed in the wells.
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1.0 INTRODUCTION

This completion report summarizes borehole drilling, well construction, well development, aquifer testing,
and dedicated pumping system installation for groundwater injection wells CrIN-1, CrIN-2, CrIN-3, CrIN-4,
and CrIN-5. The report is prepared in accordance with the guidance in Appendix F, Section I, of the

June 2016 Compliance Order on Consent (the Consent Order). The groundwater injection boreholes
were drilled and completed between May and September 2016 at Los Alamos National Laboratory

(LANL or the Laboratory) for the Environmental Management (EM) Directorate. The wells were drilled and
constructed in accordance with the New Mexico Environment Department’s (NMED’s) January 22, 2016,
approval with modifications of the “Drilling Work Plan for Chromium Plume Control Interim Measure and
Plume-Center Characterization Injection Wells CrIN-1 through CrIN-6” (LANL 2015, 601048; NMED 2016,
601158). This completion report does not include injection well CrIN-6. Installation of injection well CrIN-6
will be conducted under the December 13, 2016, “Drilling Work Plan for Groundwater Injection Well
CrIN-6,” approved by NMED on January 4, 2017 (LANL 2015, 601048; NMED 2017, 602097).

The objective of the chromium injection (CrIN) wells is to control the migration of chromium-contaminated
groundwater. The wells are located in Mortandad Canyon (Figure 1.0-1), just south and east of the
centroid along the downgradient perimeter of the hexavalent chromium plume in the regional groundwater
beneath the canyon. Injection wells CrIN-1 and CrIN-2 are located in the canyon bottom and are
conventional vertical completions. Injection well CrIN-3, also in the canyon bottom, is an angled
completion drilled from regional monitoring well R-44’s pad at 17 degrees (from vertical) toward the west.
Injection wells CrIN-4 and CrIN-5 are located on the mesa top and were drilled from regional monitoring
well R-50’s pad. CrIN-4 was drilled at 11 degrees (from vertical) toward the east, and CrIN-5 was drilled at
25 degrees (from vertical) toward the southwest.

The boreholes were drilled to varying total depths (TDs). During drilling, cuttings samples were collected
at 10-ft intervals from ground surface to TD. The injection wells were installed with screened intervals in
the uppermost portion of the regional aquifer within Puye Formation volcaniclastic sediments.

Post-installation activities at each location included well development, aquifer testing, surface completion,
geodetic surveying, and injection/pumping system installation. Future activities will include site restoration
and waste management.

The information presented in this report was compiled from field reports and daily activity summaries.
Records, including field reports, field logs, and survey information, are on file at the EM Records
Processing Facility. This report contains brief descriptions of activities and supporting figures, tables, and
appendixes associated with the CrIN well drilling project.

2.0 ADMINISTRATIVE PLANNING

The following documents were prepared to guide activities associated with the drilling, installation, and
development of injection wells CrIN-1 through CrIN-5:

e  “Drilling Work Plan for Chromium Plume Control Interim Measure and Plume-Center
Characterization Injection Wells CrIN-1 through CrIN-6” (LANL 2015, 601048);

o “Storm Water Pollution Prevention Plan, CrIN Well Pads and Construction Support Activities,
Los Alamos National Laboratory” (LANL 2016, 602108);

o “[Integrated Work Document for] Implementation of the Drilling Work Plan for Groundwater
Extraction Well CrEX-1” (Holt Services Inc. 2016, 602106);
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e “IDW [Integrated Work Document] for Drilling and Installation of LANL Vertical Chromium
Injection Wells” (Yellow Jacket Drilling 2016, 602107);

o “Spill Prevention Control and Countermeasures Plan for the ADEP Groundwater Monitoring Well
Drilling Operations, Los Alamos National Laboratory, Revision 6” (North Wind Inc. 2011, 213292);
and

e “Waste Characterization Strategy Form for Chromium Wells CrIN-1 [with complete Attachment 4]”
(LANL 2014, 600344).

3.0 DRILLING ACTIVITIES

This section describes the drilling approach and provides a summary of field activities conducted at the
CrIN wells.

31 Drilling Approach

The drilling method, equipment, and drill-casing were selected to drill the CrIN wells to the required
depths. The drilling approach ensured that a sufficiently sized drill casing was used to meet the required
3-in.-minimum annular thickness of the filter pack around an 8.62-in.—outside-diameter (-O.D.) well
screens.

Two separate drilling service providers worked on the CrIN well drilling project. One company,
Yellow Jacket Drilling, drilled and completed the vertical wells (CrIN-1 and CrIN-2), and another company,
Holt Services, Inc., drilled and completed the angle wells (CrIN-3, CrIN-4, and CrIN-5).

Dual-rotary drilling methods using two Foremost DR-24HD drill rigs were employed to drill the CrIN
boreholes. The drill rigs were equipped with conventional direct-circulation drilling rods, tricone bits,
downhole hammer bits, underreaming hammer bits, deck-mounted air compressors, auxiliary
compressors, and general drilling equipment. In all wells, A53 grade B flush-welded mild carbon-steel
casing (24-in.-0.D., 20-in.-O.D., 18-in.-O.D., 16-in.-0.D., and 14-in.—inside-diameter [I.D.]) was used for
drilling.

The dual-rotary drilling technique used filtered compressed air and fluid-assisted air to evacuate cuttings
from the borehole during drilling. Drilling fluids, other than air, used in the borehole included potable water
and a mixture of potable water with Baroid Quik Foam foaming agent and Baroid EZ-Mud polymer
emulsion. The fluids were used to cool the bit and help lift cuttings from the borehole. Foaming agents
were used during the entire drilling effort to assist in lifting cuttings to the surface. The vertical boreholes
were drilled using both casing-advance and open-hole methods.

The angled boreholes were drilled using only the dual-rotary and casing advance method (no open hole
intervals) and relied on the rigidity of the drill casing to maintain the predetermined angle. The rig’s tower
was braced with prefabricated structural steel to hold the tower at the proper angle. Each angled borehole
was different and required its own unique set of bracing. The drilling pads were also prepared specifically
for the angle-drilling operation. Shallow trenches were excavated to position the drill rig so the bottom of
the rig’s tower could rest on firm ground.

The angled boreholes were surveyed at several points during the drilling process and upon reaching TD
to ensure they remained and terminated on target. An inertial microsensor gyro surveying tool that is
unaffected by magnetic environments was used for surveying. Figure 3.1-1 presents the TD surveys and
original drilling targets for the three angled boreholes, CrIN-3, CrIN-4, and CrIN-5.
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3.2 Drilling Activities

In late March and early April 2016, two Foremost DR-24HD drill rigs, drilling equipment, and supplies
were mobilized to Mortandad Canyon to support the CrIN drilling project. Equipment and tooling were
decontaminated before mobilization to the site. The two drilling operations worked concurrently to project
completion. Table 3.2-1 presents chronological milestone dates for duration of drilling and well
construction of the CrIN wells.

Drilling operations proceeded smoothly and as expected at all locations. Only two minor events occurred
that hampered progress. Angled drilling started at the CrIN-4 location and proceeded normally until the
Cerros del Rio basalt was encountered. At approximately 200 ft into the basalt, the underreaming
hammer bit sheared off two of its three arms. The drilling tools were removed from the borehole and the
broken bit parts were fished out. The drilling service provider elected to switch to a different type of
underreaming hammer bit, and no further problems were encountered. Well construction was slowed at
the vertical CrIN-1 location when the drive shoe on the 14-in. drill casing had not been successfully
severed on the initial attempt, resulting in the removal of the stainless-steel well casing from the borehole.
It was cut apart, sent off-site for rebevelling, and then reinstalled.

4.0 SAMPLING ACTIVITIES

This section describes the cuttings and groundwater sampling activities for the CrIN wells. No
groundwater samples were collected during drilling. All sampling activities were conducted in accordance
with applicable quality procedures.

4.1 Cuttings Sampling

Cuttings samples were collected from the CrIN well boreholes at 10.0-ft intervals from ground surface to
the TD. At each interval, the drillers collected approximately 500 mL of bulk cuttings from the discharge
cyclone, placed them in canvas or plastic bags, labeled them, and stored them on-site. Radiological
control technicians screened the cuttings before the cuttings were removed from the site. All screening
measurements were within the range of background values. The cuttings samples were delivered to the
Laboratory’s archiving facility at the conclusion of drilling activities.

Section 5.1 of this report summarizes the stratigraphy encountered at CrIN wells.

5.0 GEOLOGY AND HYDROGEOLOGY

A brief description of the geologic and hydrogeologic features encountered is presented below. The
Laboratory’s geology task leader and geologists examined the cuttings to determine the geologic contacts
and hydrogeologic conditions. Drilling observations, video logging, geophysics, and water-level
measurements were used to characterize groundwater occurrences.

51 Stratigraphy

Rock units for the boreholes are presented below in order of youngest to oldest in stratigraphic
occurrence. Lithologic descriptions are based on binocular microscope analysis of drill cuttings collected
from the discharge hose. Lithologic descriptions for each geologic unit encountered at each borehole are
in included in Appendix A. Figures 5.1-1 through 5.1-5 illustrate the stratigraphy at the CrIN boreholes.

CriN-1

The following were encountered during the drilling of CrIN-1: alluvium, Qal (0—100 ft below ground surface
[bgs]); Otowi Member of the Bandelier Tuff, Qbo (100-240 ft bgs); Guaje Pumice Bed of the Otowi Member
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of the Bandelier Tuff, Qbog (240-260 ft bgs); Cerros del Rio volcanics, Tb 4 (260-675 ft bgs);
Puye Formation, Tpf (675-960 ft bgs); Miocene pumiceous sediments, Tjfp (960—-1000 ft bgs); and
Miocene Jemez alluvial sediments, Tcar (1000—-1040 ft bgs).

CrIN-2

The following were encountered during the drilling of CrIN-2: alluvium, Qal (0-60 ft bgs); Cerro Toledo
interval, Qct (60-110 ft bgs); Otowi Member of the Bandelier Tuff, Qbo (110-270 ft bgs); Guaje Pumice
Bed of the Otowi Member of the Bandelier Tuff, Qbog (270-300 ft bgs); Cerros del Rio volcanics,

Tb 4 (300-740 ft bgs); Puye Formation, Tpf (740-990 ft bgs); and Miocene pumiceous sediments,

Tjfp (990-1062 ft bgs).

CriN-3

CrIN-3 is an angled borehole drilled 17 degrees from vertical. Stratigraphic contacts are listed in linear
feet along borehole length. Figure 5.1-3 presents the stratigraphy vertically, and approximated vertical
depth projections are provided in parentheses.

The following were encountered during the drilling of CrIN-3: alluvium, Qal (0-30 ft); Tshirege Member of
the Bandelier Tuff Unit 1g, Qbt 1g (30-70 ft); Cerro Toledo interval, Qct (70-110 ft); Otowi Member of the
Bandelier Tuff, Qbo (110-330 ft); Guaje Pumice Bed of the Otowi Member of the Bandelier Tuff,

Qbog (330-340 ft); Puye Formation, Tpf (340-350 ft); Cerros del Rio volcanics, Tb 4 (350-755 ft); and
Puye Formation, Tpf (755-1021 ft).

CriN-4

CrIN-4 is an angled borehole drilled 11 degrees from vertical. Stratigraphic contacts are listed in linear
feet along borehole length. Figure 5.1-4 presents stratigraphy vertically and approximated vertical depth
projections are provided in parentheses.

The following were encountered during the drilling of CrIN-4: Tshirege Member of the Bandelier Tuff
Unit 2, Qbt 2 (0-30 ft); Tshirege Member of the Bandelier Tuff Unit 1v, Qbt 1v (30-150 ft); Tshirege
Member of the Bandelier Tuff Unit 1g, Qbt 1g (150-230 ft); Cerro Toledo interval, Qct (230-250 ft);
Otowi Member of the Bandelier Tuff, Qbo (250-500 ft); Guaje Pumice Bed of the Otowi Member of the
Bandelier Tuff, Qbog (500-540 ft); Puye Formation, Tpf (540-560 ft); Cerros del Rio volcanics,

Tb 4 (560-900 ft); and Puye Formation, Tpf (900-1202 ft).

CrIN-5

CrIN-5 is an angled borehole drilled 25 degrees from vertical. Stratigraphic contacts are listed in linear
feet along borehole length. Figure 5.1-5 presents stratigraphy vertically and approximated vertical depth
projections parenthetically.

The following units were encountered during the drilling of CrIN-5: Tshirege Member of the Bandelier Tuff
Unit 2, Qbt 2 (040 ft); Tshirege Member of the Bandelier Tuff Unit 1v, Qbt 1v (40-160 ft); Tshirege
Member of the Bandelier Tuff Unit 1g, Qbt 1g (160-250 ft); Cerro Toledo interval, Qct (250-280 ft);

Otowi Member of the Bandelier Tuff, Qbo (280-560 ft); Guaje Pumice Bed of the Otowi Member of the
Bandelier Tuff, Qbog (560-580 ft); Puye Formation, Tpf (580-610 ft); Cerros del Rio volcanics,

Tb 4 (610-970 ft); Puye Formation, Tpf (970-1292 ft).
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5.2 Groundwater

The CrIN-1 borehole was advanced to the TD of 1040 ft bgs. The water level was 879.0 ft bgs on
June 21, 2016, before well installation. The depth to water (DTW) in the completed well was 871.4 ft bgs
on July 17.

The CrIN-2 borehole was advanced to the TD of 1062 ft bgs. The water level was 899.0 ft bgs on May 10
before well installation. The DTW in the completed well was 899.1 ft bgs on May 27.

The CrIN-3 borehole was advanced to the TD of 1021.1 ft. The water level was 924.0 ft (linear) below the
top of drill casing on August 17 before well installation. The DTW in the completed well was 928.8 ft
(linear), or approximately 888.2 ft bgs (estimated) on September 7.

The CrIN-4 borehole was advanced to the TD of 1202.5 ft. The water level was 1078.1 ft (linear) below
the top of drill casing on May 11 before well installation. The DTW in the completed well was 1078.9 ft
(linear), or approximately 1059.1 ft bgs (estimated) on June 15.

The CrIN-5 borehole was advanced to the TD of 1292 ft. The water level was 1156.8 ft (linear) below the
top of drill casing on July 1 before well installation. The DTW in the completed well was 1159.1 ft (linear),
or approximately 1050.5 ft bgs (estimated) on July 30.

6.0 BOREHOLE LOGGING

All of the CrIN boreholes were logged by Jet West Geophysical Services, LLC (JWGS), upon reaching TD
(Table 6.0-1). Logging consisted of cased-hole gamma ray and neutron density. The gamma and neutron
logs are included in Appendix B (on CD included with this document).

Two video logs were run to assist in drilling and well construction activities. Video logging was conducted
on April 23, 2016, at CrIN-4 to determine the orientation of the broken underreaming hammer arms and to
help fish them out of the borehole. Video logging was conducted on June 27 at CrIN-1 to determine if the
drive shoe was still attached to the 14-in. drill casing. Video logs were also run to document the condition
of the completed wells. Video logging was conducted with Laboratory logging equipment and staff.

7.0 WELL INSTALLATION

The CrIN wells were installed following drilling completion, geophysical logging, water-level observation,
and the cutting off of the drive shoe on the bottom of the drill casing at each location.

71 Well Design

The CrIN wells were designed in accordance with the objectives outlined in the approved “Drilling Work
Plan for Chromium Plume Control Interim Measure and Plume-Center Characterization Injection Wells
CrIN-1 through CrIN-6”" (LANL 2015, 601048; NMED 2016, 601158). The drill cuttings, driller’s logs,
results of the downhole geophysics, and DTW were reviewed. The primary objective in setting the
screens was to achieve hydraulic control of off-site plume migration. A secondary objective was to keep
the well screens entirely within the Puye Formation to achieve the greatest hydraulic effect for plume
control in the interval(s) believed to contain the highest chromium concentrations.

The CrIN wells were designed with nominal 50-ft screened intervals to hydraulically manipulate
chromium-contaminated groundwater near the top of the regional aquifer within the Puye Formation.
CrIN-5 was designed with a 60-ft screen to yield an effective vertical submergence of 54 ft because of its
25-degree angle. The well designs were submitted to NMED and approved before starting construction
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(LANL 2015, 601048; NMED 2016, 601158). The final CrIN well designs and NMED’s approvals are
included in Appendix C.

7.2 Well Construction

The CrIN wells were constructed of 8.0-in.-1.D./8.63-in.-O.D. Type A304 passivated stainless-steel,
beveled and welded casing fabricated to American Society for Testing and Materials (ASTM) A312
standards. The screened sections utilize 10.0-ft and 20.0-ft lengths of 8.0-in.-1.D. 0.040-in. slot,
rod-based, wire-wrapped screens to make up the screen intervals. Two sets of four stainless-steel
centralizers were welded to the well casing approximately 5.0 ft above and below the screened interval at
all of the wells. One set of four stainless-steel centralizers were welded to the well casing every 60 ft the
entire length of the well at the angled wells. All individual casing and screen sections were welded
together using compatible stainless-steel welding rods. Twenty-foot-long stainless-steel sumps were
placed below the bottom of the well screens. Two-inch steel tremie pipes were used to deliver backfill and
annular fill materials downhole during well construction. Stainless-steel well casing, screens, and tremie
pipes were decontaminated before installation.

Figures 7.2-1 through 7.2-5 present as-built schematics showing construction details for the completed
wells. Tables 7.2-1 through 7.2-5 present the annular fill materials used.

8.0 POST-INSTALLATION ACTIVITIES

Following well installation, the wells were developed and aquifer pumping tests were conducted.
Dedicated injection/pumping systems have been installed. The wellhead surface completions have been
installed as part of the treatment system piping and infrastructure project. A geodetic survey has been
performed. Site-restoration activities will be completed following the final disposition of contained drill
cuttings and groundwater. Drill cuttings will be managed in accordance with the NMED-approved
Decision Tree for the Land Application of Drill Cuttings (April 2016). Drilling, purge, and development
waters will be managed in accordance with the NMED-approved Decision Tree for Land Application of
Groundwater (November 2016).

8.1 Well Development

The wells were developed following the completion of well construction. Initially, the screened intervals
were swabbed and bailed to remove formation fines in the filter pack and well sump. Bailing continued
until water clarity visibly improved. Following swabbing and bailing, final well development was then
performed with a submersible pump.

The swabbing tools employed were 7.5-in.-0O.D., 1-in.-thick nylon discs attached to a weighted steel rods.
The wireline-conveyed tools were drawn repeatedly across the screened intervals, causing a surging
action across the screens and filter packs. Various bailing tools were employed to remove sediment from
the well sumps. The tools were repeatedly lowered by wireline, filled, withdrawn from the wells, and
emptied into the cuttings pits.

After bailing, 30-horsepower (hp), 6-in. submersible pumps were installed in the wells for the final stage of
well development. The screened intervals were pumped from top to bottom and from bottom to top in 2-ft
increments.

As part of well development, the CrIN wells were disinfected with a chlorine treatment following aquifer
testing and before the installation of a dedicated injection and pumping system to eliminate any biological
fouling that could occur in the well screen and submerged filter pack intervals while the wells sat idle
before being brought online. Sodium hypochlorite was mixed at the surface with potable water to a
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concentration of 100 ppm. The total volume of the solution was calculated and mixed to an equivalent of
4 casing volumes in the well(s). The solution was introduced to the screen interval via tremie pipe and
either surged (vertical locations) or recirculated with a pump (angled locations) for 2 h and was allowed to
remain in the well(s) for a period of approximately 12 h. Within 24 h of application, the well(s) were
purged to remove at least 10 casing volumes of water.

8.1.1  Well Development Field Parameters

The field parameters of turbidity, temperature, and pH were monitored with a multi-parameter instrument
and a flow-through cell at the CrIN wells during well development. Field water-quality parameters for
development and aquifer testing at each well are presented in Tables 8.1-1 through 8.1-5.

8.2 Aquifer Testing

Following development, the wells underwent aquifer testing consisting of step drawdown tests and 24-h
constant rate tests. Constant rate pumping was followed by a 24-h recovery period. All the aquifer tests
used 30-hp pumps. Turbidity, temperature, and pH were measured during the aquifer tests. Table 8.2-1
presents a summary of testing dates and pumping rates. Field water-quality parameters and aquifer
testing volumes are presented in Tables 8.1-1 through 8.1-5. The CrIN wells’ aquifer test results and
analysis are presented in Appendix D.

8.3 Injection and Pumping System Installation

Dedicated injection and pumping systems have been installed in the CrIN wells. The systems have a
6-in. Grundfos submersible pump with a 30-hp Franklin Electric motor inside a stainless-steel pump
shroud. A flow-control valve is positioned above the pump shroud and is separated from the pump by a
check valve. The flow-control valves provide controlled, noncavitating head loss from the column pipe. An
inflatable swellable element resides within the flow-control valves. The rate of water injection can be
controlled by pneumatically manipulating the element. The element may be fully inflated to shut the
flow-control valve and allow pumping from the wells with a single column pipe. The pump and flow-control
valve assemblies are fully positioned in the well sumps to prevent the injected water from being delivered
directly next to the screen intervals. The column pipe consists of 3.0-in. spline-lock, schedule 80, 304
stainless-steel. Two 1.0-in.-1.D. schedule 80 polyvinyl chloride (PVC) tubes are installed along with, and
banded to, the pump column. A dedicated 100 psi In-Situ Level Troll 500 transducer is installed in one of
the tubes, and the second tube will be used for manual water-level measurements. Both PVC tubes are
equipped with a short section of 0.010-in. slotted screen and a closed bottom.

Pumping system details for the CrIN wells are presented in Figures 8.3-1a through 8.3-5a. Figures 8.3-1b
through 8.3-5b present technical notes for the wells and dedicated hardware.

8.4  Wellhead Completion

Reinforced concrete subsurface vaults have been installed at the CrIN wellheads. The vaults are slightly
elevated aboveground surface and will provide long-term structural integrity for the well and piping
infrastructure. Brass monument markers have been embedded in the northwest corner of the vaults. Six
steel bollards, covered by high-visibility plastic sleeves, will be set at the outside edges of the pad to
protect the well from accidental vehicle damage. They are designed for easy removal to allow access to
the well. Figure 8.4-1 shows details of the current injection well vault completions.
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8.5 Geodetic Survey

A licensed professional land surveyor conducted a geodetic survey of all of the CrIN wells on

January 26, 2017. The survey data conform to Laboratory Information Architecture project standards
IA-CB02, “GIS Horizontal Spatial Reference System,” and IA-D802, “Geospatial Positioning Accuracy
Standard for A/E/C and Facility Management.” All coordinates will be expressed relative to New Mexico
State Plane Coordinate System Central Zone 83 (North American Datum [NAD] 83); elevation is
expressed in feet above mean sea level (amsl) using the National Geodetic Vertical Datum of 1929.

Survey points include ground-surface elevation near the concrete vaults, the top of the brass monument
marker in the top of the concrete vaults, and the top of the well casings. Survey data for the CrIN wells
are presented in Table 8.5-1.

8.6  Waste Management and Site Restoration

Waste generated from the CrIN drilling project includes drilling fluids, drill cuttings, and contact waste. A
summary of the waste characterization samples collected during drilling, construction, and development
of the CrIN wells is presented in Tables 8.6-1 through 8.6-5. All waste streams produced during drilling
and development activities were sampled in accordance with the “Waste Characterization Strategy Form
for Chromium Well CrEX-1 [with complete Attachment 4]” (LANL 2014, 600344). Development water was
land-applied under a temporary permission to discharge (NMED 2014, 600128).

Fluids produced during drilling and containerized in the pits will be evaporated on-site. Evaporation
activities began in June 2016.

Analytical results for fluids produced during well development and pump testing will be reviewed with the
goal of land application. Data will be reviewed manually and within the automated waste determination
program per the waste characterization strategy form (LANL 2014, 600344) and ENV-RCRA-QP-010,
“Land Application of Groundwater.” If it is determined that drilling fluids are nonhazardous but cannot
meet the criteria for land application, the drilling fluids will be reevaluated for treatment and disposal at
one of the Laboratory’s wastewater treatment facilities or other authorized disposal facility. If analytical
data indicate the drilling fluids are hazardous/nonradioactive or mixed low-level waste, the drilling fluids
will be shipped to an off-site treatment, storage, and disposal facility.

Cuttings produced during drilling were sampled, and analytical results will be reviewed with the goal of
land application. Once the fluids are evaporated or removed from the pit, a composite volatile organic
analyte sample of the cuttings will be collected and evaluated against land-application criteria
(ENV-RCRA-QP-011, “Land Application of Drill Cuttings”). If cuttings meet land-application criteria,
materials will be spread across the pad area, and the site will be reseeded as required for site
reclamation. Water generated from development and aquifer testing activities was treated and land
applied under DP-1793 Work Plan 3.

Characterization of contact waste will be based upon acceptable knowledge, referencing the analyses of
the waste samples collected from the drilling fluids, drill cuttings, and decontamination fluids. A waste
profile form will be completed, and the contact wastes will be removed from the site following land
application of the pit-contained drill cuttings. The pit liner will be included in the contact waste disposal
materials.

Site restoration activities are conducted by Logistics Heavy Equipment/ Roads and Grounds personnel at
the Laboratory. Activities include evaporating drilling fluids, removing cuttings from the pit, and managing
the development/pump test fluids in accordance with applicable procedures. The polyethylene liner will be
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removed following land application of the cuttings, and the containment area berms will be removed and
leveled. Activities also include backfilling and regrading the containment area, as appropriate.

9.0 DEVIATIONS FROM PLANNED ACTIVITIES

Drilling and well construction at the CrIN wells were performed as specified in approved “Drilling Work
Plan for Chromium Plume Control Interim Measure and Plume-Center Characterization Injection Wells
CrIN-1 through CrIN-6”" (LANL 2015, 601048; NMED 2016, 601158). No deviations from the plan
occurred.
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DEPTH Tshirege Member
(LINEAR FT) Unit2
0
o 2.—Qbt2 — | DRILLING INFORMATION
R ehber | RrRgs) DRILLING COMPANY/PERSONNEL:
L 100 Unit 1v Holt Services
D. Sandy, R. Stadeli, M. McCoy
= 150 ft F
Tshirege Member (16720 bg:)
e Unit 1g 230 ft DRILL RIG:
_  (2258fthgs) | Foremost DR-24HD
— T S 250 ft [=
Cerro Toledo (245.4 ft bgs)
L 300 Interval
DRILLING METHOD:
— . 0-1202.5 ft bgs: DUAL ROTARY WITH
Otowi Member CASING ADVANCE
— 400
500 ft
— 500 ————— (4908 ft bgs) DRILLING FLUID TYPE:
Guaje Pumice Bed 540 ft 0-1202.5 ft bgs
= Z (5301 f;ggz AIR, WATER, AQF-2 FOAMING AGENT,
Puye Formation (549.7 ft bgs) EZ-MUD POLYMER
— 600
DRILLING START/FINISH:
— 700 DATE: 03/28/16 0800
Cerros del Rio Basalt DATE: 05/10/16 1630
— 800
— 900 900 ft
(8835 ft bgs) p
w1078 ft bgs (05/11/16)
— 1000 (prior to well installation)
- Puye Formation
Angled well drilled 11° from vertical.
L 1100 Stratigraphy presented vertically.
Contact depths are in linear feet
- along borehole length. Parenthetical
depths are approximated projections
L 1200 to vertical depths.
1202.5 ft Total Depth
(1179.9 ft bgs)
Well Summary Data Sheet
CrIN-4 Borehole Stratigraphy FaCt
< Los Alamos | preparedby: Pt Technical Area 05 (TA-05) Sheet
NATIONAL LABORATORY | Date: June 20,2016 Los Alamos National Laboratory
File Name: CriN-4_Lithology_FactSheet Los Alamos, New Mexico NOT TO SCALE
Figure 5.1-4  Injection well CrIN-4 borehole stratigraphy
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Well Completion Report for CriN-1 through CrIN-5

DEPTH
(LINEARFT)
= Tshirege Member Unit 2 « DRILLING INFORMATION
B e 40
(36.3 ft bgs) DRILLING COMPANY/PERSONNEL:
L 100 Tshirege Member Holt Services

Unit Tv D. Sandy, R. Stadeli, M. McCoy

160 ft |
(145.0 ft bgs)

L 200 Tshirege Member
Unit 1g

T — f%flz’)Oft
B (226.6 ft bgs)
Cerro Toledo Interval 280 ft

— 300 (253.8 ft bgs)

DRILL RIG:
Foremost DR-24HD

DRILLING METHOD:
<] 0-1292 ft bgs: DUAL ROTARY WITH

— 400 Otowi Member CASING ADVANCE
— 500
; ; 560 ft DRILLING FLUID TYPE:
| Guaje Pumice Bed
jerimice el (5075 f;:g: 0-1292 ft bgs
L o0 Puye Formation (5257 ftbgs) | . AIR, WATER, AQF-2 FOAMING AGENT,
e 610 ft EZ-MUD POLYMER
= (552.8 ft bgs)
— 700

DRILLING START/FINISH:
DATE: 06/09/16 0730

Cerros del Rio Basalt DATE: 07/01/16 0630

— 800
— 900
970 ft s
L 1000 (879.1 ft bgs) p _
1156.8 ft (07/01/16)
B (1048.4 ft bgs)
L 1100 (prior to well installation)
Puye Formation

— Angled well drilled 25° from vertical.

Stratigraphy presented vertically.
— 1200 Contact depths are in linear feet

along borehole length. Parenthetical
B depths are approximated projections

to vertical depths.
— 1300

1292 ft Total Depth
(1170.0 ft bgs)
Well Summary Data Sheet
CrIN-5 Borehole Stratigraphy Fact
s Los Alamos | Preparedby: pm Technical Area 05 (TA-05) Sheet
NATIONAL LABORATORY | Date: August 12,2016 Los Alamos National Laboratory ee
S File Name: CriN-5_Lithology_FactSheet Los Alamos, New Mexico NOT TO SCALE

Figure 5.1-5 Injection well CrIN-5 borehole stratigraphy
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Well Completion Report for CrIN-1 through CrIN-5

TOTAL LENGTH
SFE:':_iN:oA‘TvDA:_;F:EN (1) 981 ELEVATIONS (FT AMSL)
WELL CASING 6702.379
FOLLOWING INSTALLATION (FT BGS) 8714 (07/17/16) — GROUND SURFACE ~ 6704.634
DIAMETER OF BOREHOLE BRASS CAP (MARKER) 6705.362
24.00 (IN) FROM 0 TO 43 (FT BGS)
18.00 (IN) FROM 43 TO 307 (FTBGS)
17.00 (IN) FROM 307 TO 637 (FTBGS)
15.00 (IN) FROM 637 TO 1040 (FT BGS)
l«—— 20-INCSG 0 TO 43 (FTBGS)
SURFACE SEAL
SURFACE SEAL 10.0 TO 100.0  (FT BGS) — 55 MIX (WT%) PORTLAND CEMENT 100
= QUANTITY USED 193.3FT® CALC 136.2 FT®
o2 9
Bl sl i
BENTONITE SEAL 100.0 TO 783.0 (FTBGS) — == LY o
o':- TYPE OF CASING
e MATERIAL PASSIVATED A304 STAINLESS STEEL
: % ¢ ID (IN) 8.00 OD(IN) 8.625 (8%)
=] Ga’ JOINTTYPE WELDED
ol B
Qg RN
flaq  [0g
<2, Y HYDRATED BENTONITE SEAL
= b= '&E FORM 3¥a-IN BENTONITE CHIPS
Do (D oy QUANTITY USED 706.9 FT* CALC 787.7 FT*
SR
1‘3, S "uiaD
“ao' 5&? =
|
o IS X
<& PR=d
7o~ =
DE &l f 2 P
BUPA il
Z gq % -
=55 =
o <
we =
Sa b
flad  E0q
e VA TYPE OF SCREEN(S)
P e MATERIAL A304 STAINLESS STEEL
'“‘aw ) .0(& ID(IN) 8.00 OD(IN) 8.625
il 0 SLOTSIZE (IN) 0.040
B & wdd JOINTTYPE WELDED
'.g- S o M=
“’C\o' >c§ FINE SAND COLLAR
Q5 = SIZE/TYPE 20/40 SILICA
B e VN il QUANTITY USED 2.5 FT* CALC 1.7 FT*
FINE SAND COLLAR .0 TO i B oA
— — : FILTER PACK SAND
FILTER PACK 785.0 TO 940.0 ) Fag SIZE/TYPE 10/20 SILICA
i 3% QUANTITY USED 244.0 FT® CALC 127.2 FT*
SCREENED INTERVAL 883.9 TO 9339 (FTBGS) - = = o HYDRATED BENTONITE BACKFILL
e o MATERIAL %-IN BENTONITE CHIPS
— . QUANTITY USED 95.8 FT® CALC 75.9 FT?
BOTTOM OF CASING 955.5 (FTBGS) Tas % 0 oo
[, GRS A
BENTONITE 940.0 TO 1007.0  (FT BGS) — %% s ol
NSNS
gl(_)(?rl-il_c(.;I-“:I o BQR|NG1 007.0 1842)()040‘0 EF} Egg; —f oo 0 © f=+—— 14-IN CSG AND SHOE 980 TO 1040 (FT BGS)
STAINLESS-STEEL CENTRALIZERS WELL COMPLETION BEGAN
USED 4 ea. AT 5FT DATE 06/23/16 TIME 0230h
ABOVE AND BELOW WELL COMPLETION FINISHED
WELL SCREEN DATE 07/15/16 TIME 0830h
ya Well CrIN-1 As-Built Well Construction Diagram Fact
g LOS) Alamos | ey Technical Area 05 (TA-05)
e ool e D;‘i:?fuly ;s st Los Alamos National Labgratory Sheet
. File Name: CriN-1_AsBuiltDiagram_FactSheet Los Alamos, New Mexico NOT TO SCALE
Figure 7.2-1 Injection well CrIN-1 as-built well construction diagram
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Well Completion Report for CriN-1 through CrIN-5

TOTAL LENGTH
gl;s:_‘;-llNTGoA‘:DA;;I;EEN(FT) gri4 ELEVATIONS (FT AMSL)
WELL CASING 6729.616
FOLLOWING INSTALLATION (FT BGS) 899.1 (05/27/16) C ] GROUND SURFACE  6731.978
BRASS CAP (MARKER) 6732.415
DIAMETER OF BOREHOLE
24.00 (IN) FROM 0 TO 63.5 (FT BGS)
18.00 (IN) FROM 60 TO 294 (FTBGS)
17.00 (IN) FROM 294 TQ 723 (FT BGS)
15.00 (IN) FROM 723 TO 1062 (FT BGS) ~— 24-INCSG 0 70 49 (FTBGS)
O’Qz |«— 20-IN CSG 0 TO 60 (FT BGS)
oot
e SURFACE SEAL
SURFACE SEAL 10.0 TO 64.0  (FTBGS) —f#<5 MIX (WTg%) PORTLAND CEMENT 100
ST T QUANTITY USED 86.7 FT® CALC 904 FT*
=S <
& S
LT 9 U?
BENTONITE SEAL 64.0 TO 802.0  (FTBGS) — L, &5] Q=
?BDD - ¢E TYPE OF CASING
a v 3 MATERIAL PASSIVATED A304 STAINLESS STEEL
SR N S ID(IN) 8.00 OD (IN) 8.625 (8%)
9 BG (S JOINTTYPE WELDED
o] Kie)
S5 Fd
flag RO
<4 = HYDRATED BENTONITE SEAL
7o = FORM ¥s-IN BENTONITE CHIPS
N | E, =7 QUANTITY USED 928.6 FT° CALC 8814 FT®
L R
& J% : ‘Q.'QD
I\ 0_ <.
.%C'\ﬂ'c f-“g% g
Sl
Nzt - S
? = :\—G .
_Bd [~ o ;7()
O e
= WG
e S
S IO
= =
S HEa
g [l'a‘ﬂﬁ JU?
BinE [ o 4 TYPE OF SCREEN(S)
224 ¥ Q
b == MATERIAL A304 STAINLESS STEEL
_\XCD Fo .03 ID(IN) 8.00 OD (IN) 8.625
Fo S5k SLOT SIZE (IN) 0.040
=0 4 JOINTTYPE WELDED
B it
?“: 2 Q:‘O - FINE SAND COLLAR
& O SIZE/TYPE 20/40 SILICA
> R QUANTITY USED 3.0 FT® CALC 1.7FT*
FINE SAND COLLAR 802.0 TO 804.0 (FT BGS) — = R FILTER PACK SAND
FILTER PACK 804.0 TO 960.5 (FT BGS) —F i SIZE/TYPE 10/20 SILICA
‘ QUANTITY USED 277.0 FT® CALC 128.5FT?
SCREENED INTERVAL 902.5 TO 952.5 (FTBGS) » = _.“ L HYDRATED BENTONITE BACKFILL
Heor # MATERIAL %s-IN BENTONITE CHIPS
O —— . (FTBGS) S QUANTITY USED 100.5 FT? CALC 75.1 FT?
g s
BENTONITE 960.5 TO 1052.0 (FTBGS) —
:I(-gl#gn o BomNGLSZ'O 1867;%62-0 gg ggg; <—— 14-IN CSG AND SHOE 1049 TO 1062 (FT BGS)
STAINLESS-STEEL CENTRALIZERS WELL COMPLETION BEGAN
USED 4 ea. AT 5FT DATE 05/12/16 TIME 0700h
ABOVE AND BELOW WELL COMPLETION FINISHED
WELL SCREEN DATE 05/20/16 TIME 1330h
Well CrIN-2 As-Built Well Construction Diagram Fact
. Los Alamos | » A Technical Area 05 (TA-05)
Pt B s D:i'z:arine’g iy Los Alamos National Labqratory Sheet
AR File Name: CrIN-2_AsBuiltDiagram_FactSheet Los Alamos, REwMExica NOTTO SCALE

Figure 7.2-2  Injection well CriIN-2 as-built well construction diagram
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Well Completion Report for CrIN-1 through CrIN-5

TOTAL LENGTH ANGLED WELL DRILLED ELEVATIONS (FT AMSL)

OF CASING AND SCREEN (FT) 1004.3 17° FROM VERTICAL WELL CASING 6719.201
GROUND SURFACE ~ 6721.625

DEPTHTO WATER

FEET =LINEAR FEET BRASS CAP (MARKER) 6722.301
FOLLOWING INSTALLATION (FT) 928.8 (09/07/16)

DIAMETER OF BOREHOLE

20.00 (IN) FROM 0 TO 49.3 (FT)

18.00 (IN) FROM 49.3 TO 3554 (FT)
16.00 (IN) FROM 355.4 TO 763.5 (FT)
15.00 (IN) FROM 763.5 TO 1021.1 (FT)

SURFACE SEAL
MIX (WT9%) PORTLAND CEMENT 100
QUANTITY USED 110.0 FT® CALC 86.3 FT*

SURFACE SEAL 8.8 TO 59.9 (FT)

BENTONITE SEAL 59.9T0 828.0 (FT)

TYPE OF CASING

MATERIAL PASSIVATED A304 STAINLESS STEEL
ID (IN) 8.00 OD (IN) 8.625 (8%)

JOINTTYPE WELDED

HYDRATED BENTONITE SEAL
TYPE 3-IN BENTONITE CHIPS
QUANTITY USED 10024 FT* CALC 859 FT*

16-IN CSG AND SHOE 758.0 TO 763.5 (FT)

TYPE OF SCREEN(S)

MATERIAL A304 STAINLESS STEEL
ID(IN) 8.00 OD(IN) 8.625

SLOT SIZE (IN) 0.040

JOINTTYPE WELDED

FINE SAND COLLAR
SIZE/TYPE 20/40 SILICA
QUANTITY USED 1.5 FT® CALC 20FT®

FILTER PACK SAND
SIZE/TYPE 10/20 SILICA
QUANTITY USED 145.0 FT® CALC 1268 FT?

FINE SAND COLLAR 828.0 TO 8304 (FT)

FILTER PACK 830.4 TO 984.9 (FT)

SCREENED INTERVAL 930.4 TO 9804 (FT)

HYDRATED BENTONITE BACKFILL

BOTTOM OF CASING 1001.9 (FT) QUANTITY USED 12.6 FT® CALC 12.7FT?

SLOUGH 1000.4 TO 1021.1 (FT) 5 . 14-IN CSG AND SHOE

BOTTOM OF BORING 10211 (FT) 10059 70 10098 (FT)
STAINLESS-STEEL CENTRALIZERS WELL COMPLETION BEGAN
USED 4 ea. EVERY 60 FT ON BLANK CASING DATE 08/18/16 TIME 1045h
USED 4 ea.at 5FT WELL COMPLETION FINISHED
ABOVE AND BELOW WELL SCREEN DATE 09/01/16 TIME 0300h

Well CrIN-3 As-Built Well Construction Diagram Fact
Los Al Technical Area 05 (TA-05)
i NHOSNM LE!,,"JT?R? Prepared by: BMD Los Alamos National Laboratory Sheet
et Date: September 2016 .
File Name: CrIN-3_AsBuiltDiagram_FactSheet Los Alamos, New Mexico NOTTO SCALE

Figure 7.2-3  Injection well CrIN-3 as-built well construction diagram
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Well Completion Report for CriN-1 through CrIN-5

TOTAL LENGTH ANGLED WELL DRILLED ELEVATIONS (FT AMSL)

OF CASING AND SCREEN (FT) 1159.8 11°FROM VERTICAL WELL CASING 6892.871
GROUND SURFACE  6895.295

DEPTH TO WATER FEET = LINEAR FEET BRASS CAP (MARKER) 6895.950

FOLLOWING INSTALLATION (FT)  1078.9 (06/15/16)

DIAMETER OF BOREHOLE

20.00 (IN) FROM 0 TO 61.3 (FT)

18.00 (IN) FROM 61.3 TO 595.3 (FT)

16.00 (IN) FROM 595.3 TO 821.8 (FT)
( 1

3
15.00 (IN) FROM 821.8 TO 1202.5 (FT)

SURFACE SEAL
MIX (WT%) PORTLAND CEMENT 100
QUANTITY USED 116.6 FT® CALC 93.1 FT*

SURFACE SEAL 7.7 TO 60.1 (FT)

BENTONITE SEAL 60.1TO 981.0 (FT)

TYPE OF CASING

MATERIAL PASSIVATED A304 STAINLESS STEEL
ID(IN) 8.00 OD(IN) 8.625 (8%

JOINTTYPE WELDED

18-IN CSG AND SHOE 588.1 TO 595.3 (Flf———=

HYDRATED BENTONITE SEAL
FORM %s-IN BENTONITE CHIPS
QUANTITY USED 1239.5 FT® CALC 10816 FT*

16-IN CSG AND SHOE 815.3 70 821.8  (FT)

TYPE OF SCREEN(S)

MATERIAL A304 STAINLESS STEEL
ID(N) 8.00 OD (IN) 8.625
SLOTSIZE (IN) 0.040

JOINTTYPE WELDED

FINE SAND COLLAR
SIZE/TYPE 20/40 SILICA
QUANTITY USED 1.5FT® CALC 1.3FT?

FINE SAND COLLAR 981.0 TO 9826 (FT)

FILTER PACK 982.6 TO 1139.0 (FT)

FILTER PACK SAND
SIZE/TYPE 10/20 SILICA
QUANTITY USED 158.0 FT® CALC 1284 FT*

SCREENED INTERVAL 1083.0 TO 1133.0 (FT)

HYDRATED BENTONITE BACKFILL

BOTTOMOF:CASING 1ns44  ¢M MATERIAL %-IN BENTONITE CHIPS
AND 10/20 SAND
BENTONITE 1139.0 TO 1188.4 (FT) QUANTITY USED 48.5 FT* CALC 544 FT?
SLOUGH 1188.4 TO 1202.5 (FT) 14-IN CSG AND SHOE
BOTTOM OF BORING 1202.5 (FT) 1191.9 TO 1202.5(FT)
STAINLESS-STEEL CENTRALIZERS WELL COMPLETION BEGAN
USED 4 ea. EVERY 60 FT ONBLANK CASING ~ DATE 05/13/16 TIME 0730h
USED 4 ea.at 5 FT WELL COMPLETION FINISHED
ABOVE AND BELOW WELL SCREEN DATE 06/04/16 TIME 1630h
Well CrIN-4 As-Built Well Construction Diagram Fact
Los Alamos Technical Area 05 (TA-05)
B FATCETIOS E:Z?T:n:”;;;g"w Los Alamos National Labgratory Sheet
R File Name: CrIN-4_AsBuiltDiagram_FactSheet Los AIamos, New Mexico NOTTOSCALE

Figure 7.2-4  Injection well CriIN-4 as-built well construction diagram
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Well Completion Report for CrIN-1 through CrIN-5

TOTAL LENGTH ANGLED WELL DRILLED ELEVATIONS (FT AMSL)

OF CASING AND SCREEN (FT) 1245.8 25° FROM VERTICAL WELL CASING 6900.291
GROUND SURFACE  6902.375

DEPTH TO WATER FEET = LINEAR FEET BRASS CAP (MARKER) 6902.980

FOLLOWING INSTALLATION (FT)  1159.1 (07/30/16)

DIAMETER OF BOREHOLE

20.00 (IN) FROM 0 TO 52.0 (FT)

18.00 (IN) FROM 52.0 TO 591.0 (FT)
16.00 (IN) FROM 591.0 TO 911.3 (FT)
15.00 (IN) FROM 911.3 TO 1292.0 (FT)

SURFACE SEAL
MIX (WT%) PORTLAND CEMENT 100
QUANTITY USED 115.5 FT® CALC 89.8 FT®

SURFACE SEAL 8.0 TO 60.6 (FT)

BENTONITE SEAL 60.6TO 1059.8 (FT)

TYPE OF CASING

MATERIAL PASSIVATED A304 STAINLESS STEEL
ID(IN) 8.00 OD(IN) 8.625 (8%)

JOINTTYPE WELDED

18-IN CSG AND SHOE 579.3 TO 591.0 (FT) —— %

HYDRATED BENTONITE SEAL
FORM ¥&-IN BENTONITE CHIPS
QUANTITY USED 1394.4 FT* CALC1160.7 FT®

TYPE OF SCREEN(S)

MATERIAL A304 STAINLESS STEEL
ID (IN) 8.00 OD(IN) 8.625

SLOT SIZE (IN) 0.040

JOINTTYPE WELDED

FINE SAND COLLAR
SIZE/TYPE 20/40 SILICA
QUANTITY USED 1.5 FT® CALC 1.7 FT®

FINE SAND COLLAR 1059.8 TO 1061.8 (FT)
FILTER PACK 1061.8 TO 1226.4 (FT)

FILTER PACK SAND
SIZE/TYPE 10/20 SILICA
QUANTITY USED 167.5 FT* CALC 135.1FT®

SCREENED INTERVAL 1162.0 TO 1222.0 (FT)

HYDRATED BENTONITE BACKFILL
MATERIAL ¥-IN BENTONITE CHIPS

BOTTOM OF CASING 1243.3 (FT) ANDI0/Z20 5AND 50 ,

BENTONITE 1226.4 TO 12830 (FT) QUANTITGUSEDIZ3.5 FT ACATC 625 i

SLOUGH 1283.0 TO 1292.0 (FT) 14-IN CSG AND SHOE

BOTTOM OF BORING 1292.0 (FT) 1280.0 TO 1291.8 (FT)
STAINLESS-STEEL CENTRALIZERS WELL COMPLETION BEGAN
USED 4 ea. EVERY 60 FT ON BLANK CASING DATE 07/03/16 TIME 0730h
USED 4 ea.at5FT WELL COMPLETION FINISHED
ABOVE AND BELOW WELL SCREEN DATE 07/24/16 TIME 0600h

Well CrIN-5 As-Built Well Construction Diagram Fact
Los Al Technical Area 05 (TA-05)
= NAQGSNM LEm% E;i:_a":jqbuys:t?ymﬁ Los Alamos National Laboratory S heet
e File F;lame: CrlN’—SJ\SBuiItDiaglam,FactSheet Los Alamos, New Mexico NOTTO SCALE

Figure 7.2-5 Injection well CrIN-5 as-built well construction diagram
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Well Completion Report for CriN-1 through CrIN-5

TOTAL LENGTH ELEVATIONS (FT AMSL) =Rttt SIGRS
DEPTH (FT BGS) OF CASING AND SCREEN (FT) 958.1 WELL CASING 6702379 T
— 0 ————————— —— DEPTH TO WATER GROUND SURFACE ~ 6704.634 SL
[©° N &> ] FOLLOWING INSTALLATION (FT BGS) 8714 (07/17/16) BRASS CAP (MARKER) 6705.362
- Alluvium = © ¢Qal o - 9
o o \) (=2} =3 > N
b Om»0.Y "o .
— 100 - ot o D Q n : F——
e | . .
e e ? . . =bd . 4— TYPE OF CASING control line(s)
- L ] Q _ 0 < 0 MATERIAL PASSIVATED A304 STAINLESS STEEL
. L : . " ID(IN) 8.00 OD (IN) 8.625 (8%)
Otowi Member ——LQEO.,H—— . . > o ¢ JOINTTYPE WELDED l h
L 200 — #——— #——— BENTONITE SEAL 100.0 TO 783.0 (FTBGS)——» G 6 [
N . < G . ’/) Liquid inflafion chamber.
————————————————— TR . i .
| %gg E PR A % = —a Y 3-in. STAINLESS PUMPING/INJECTION ?
Guaje Pumice Bed — Qbog >- ] .0 . e B | coLumn e
— 300 "N : U 2 o
N
| T '_ ] Bie g T = ’
FINE SAND COLLAR 783.0 TO 785.0 (FTBGS)—f*# =, ' ‘. - .0 5 ?
Mg [ Uo i . ’
- 400 . L] 2 q . . A o 98 1/4~ ::rbf::c:fumunf é
.
. TYPE OF SCREEN(S)
- L y L . . 0 MATERIAL A304 STAINLESS STEEL |/~ channels 3" I.D. ﬂ k 6.63” 0.D.
: d ID(N) 8.00 OD(IN) 8.625
(ICetrrps ‘I:lf_l R}O Batsalt Tb4 S i . 0 SLOTSIZE (IN) 0.040
L 500 os urc;;g |g;17r:co returns FILTER PACK 785.0 TO 940.0 (FTBGS)—= N . JOINTTYPE WELDED l
- t) ” q . : . A All metal pieces made
. N from type 316 and/or 316L
= . o A stainless steel.
. ‘ [ ] . .
— 600 U o [ i
SCREENED INTERVAL 883.9 TO 933.9 (FT BGS) 6.63" 0.D.
675 ft [
L 700 & o0 oY
?9 -O,Q'D = ro l Crossover Couplings, Nitronic 60
| = D e, = to female 3" NPT both ends
R = SRS
P 0P &0 o e | Fcv
— 800 S ey
o . - {3} <
Puye Formation o = Tpf 7 7 | FCV OUTLET 9372 !
e e s
— (22 =y = 0 o 4
SEOF- SR INSET OF FLOW CONTROL VALVE (FCV) DETAIL
900 bo. 070 T 0, —— CHECK VALVE 939.6
- = @ . :
L ers = —— PUMP SHROUD 3-in. stainless pump column
i 2 Sas ji BOTTOM OF CASING 955.5 (FT BGS)
| s
Miocene Pumiceous 960ft FEEE. Tf FEEEE, |~ PUMP INTAKE 950 Well casing
Sediments cooAgrp A
— 1000 ——————— 1000 ft [ — BENTONITE 940.0 TO 1007.0 (FTBGS) —] , 1-in. Sch 80 PVC tube
Miocene Jemez bo. O - = 0.25-in.
Alluvial Sediments iii .@Tcacr; s stainiless
— 1040 ft : FCV control
1040 ft Total Depth lines (x2)
STAINLESS-STEEL CENTRALIZERS WELL COMPLETION BEGAN
— 1100 USED 4 ea, AT 5FT DATE 06/23/16 TIME 0230h
ABOVE AND BELOW WELL COMPLETION FINISHED 1-in. Sch 80 PVC tube
WELL SCREEN DATE 07/15/16 TIME 0830h Pump wiring
BOREHOLE LITHOLOGY INSET OF PUMPING & INJECTION SYSTEM PLAN VIEW - WELL HEAD LANDING PLATE
NOT TO SCALE

Figure 8.3-1a Injection well CrIN-1 as-built diagram with borehole lithology and technical well completion details

23



Well Completion Report for CrIN-1 through CrIN-5

CrIN-1 TECHNICAL NOTES:

SURVEY INFORMATION -~

Brass Marker

Northing: 1768296.963
Easting: 1640089.494
Elevation: 6705.362
Well Casing (top of well seal)
Northing: 1768293.719
Easting: 1640089.572
Elevation: 6702.379

Well Seal Thickness
0.09 ft.

BOREHOLE GEOPHYSICAL LOGS
Logger: Jet West Geophysical Services
Logs: Natural Gamma Ray, Neutron Density
Date: 06/20/2016

DRILLING INFORMATION
Drilling Company
Yellow Jacket Drilling, Inc.

Drill Rig
Foremost DR-24HD

Drilling Methods
Dual rotary fluid-assisted air rotary

Drilling Fluids
Air, potable water, AQF foam

MILESTONE DATES

Drilling

Start: 05/25/2016
Finished: 06/21/2016
Well Completion

Start: 06/23/2016
Finished: 07/13/2016
Well Development

Start: 07/14/2016
Finished: 07/18/2016
WELL DEVELOPMENT

Development Methods
Swabbing, bailing, and pumping

Parameter Measurements (Final)

pH: 7.74
Temperature:  19.61°C
Turbidity: 0.9NTU

AQUIFER TESTING

Step Tests

Pumping Rates: 30,50,70gpm
Performed on: 07/18/2016

24-h Constant-Rate Pumping Test

Water Produced: 106,440 gal.

Pumping Rate: 70gpm

Performed on: 07/19/2016-07/20/2016
DEDICATED HARDWARE

Pump

Make: Grundfos
Type: 855300-26

Motor
Make: Franklin Electric
Model: 2366168120

Flow Control Valve
Make: Baski, 6-5/8-in.
S/N: 28732

Pump Column
3-inch, sch. 80, 304 stainless steel, spline lock
couplings

Gauge Tubes
2 X 1.0-in. flush threaded sch. 80 PVC

Transducer

Make: In-Situ Level TROLL
Model: LT 500

Range: 100 psig/231 ft
S/N:TBD

NOTE:

* Coordinates based on New Mexico State
Plane Grid Coordinates, Central Zone (NAD83);
Elevation expressed in feet amsl using the
National Geodetic Vertical Datum of 1929.

Figure 8.3-1b  As-built technical notes for injection well CrIN-1
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Well Completion Report for CriN-1 through CrIN-5

FCV—-6.63-3.0—-3.5 316SS
TOTAL LENGTH ELEVATIONS (FT AMSL)
DEPTH (FT BGS) OF CASING AND SCREEN (FT) 977.4 WELL CASING 6729.616 T aL
- DEPTH TO WATER GROUND SURFACE ~ 6731.978
0 _ o - FOLLOWING INSTALLATION (FT BGS) 899.1 (05/27/16) BRASS CAP (MARKER) 6732415
Alluvium P
B B — 60 ft
Cerro Toledo Interval i . TN
— 100 D Q o il
110 ft n D control line(s)
F - L TYPE OF CASING
B 0 O MATERIAL PASSIVATED A304 STAINLESS STEEL
) < > . . ID(IN) 8.00 OD(IN) 8.625 (8%) l ™
L 500 Otowi Member . A JOINTTYPE WELDED \
BENTONITE SEAL 64.0 TO 802.0 (FT BGS) a G 6 r/ Liquid inflation chamber.
< a 7
B 270 ft e T A\ 9 3-in. STAINLESS PUMPING/INJECTION
Guaje Pumice Bed e o ey B COtUMNEIER e
_ 300 - 300& > g I V orifices
! ﬂ ( hot | /]
FINE SAND COLLAR 802.0 TO 804.0 (FT BGS)—-'—I.- ,'_ o N ?
— 400 T . . I8 1 | Tt ik 9
L] L] . - . v ?
. .
= N - TYPE OF SCREEN(S) channsls 3" 1D 6.63” 0.D.
o - L . ’ * MATERIAL A304 STAINLESS STEEL
500 c del Rio B it . 'y 4 ID(IN) 8.00 OD(IN) 8.625
— erros del Rio Basa ‘ SLOT SIZE (IN) 0.040 l
FILTERPACK  804.0 TO 960.0 (FTBGS)—|* o )0 JOINTTYPE WELDED | All metal plsces made
. * from type 316 and/or 316L
- . . - {0 stainless steel.
[] . »
L] .
— 600 ) ) e
LY o4 3 . . 6.63" 0.D.
SCREENED INTERVAL 902.5 TO 952.5 (FTBGS) .° .
1\.\l. . e
. . o
— 700 J o
. s . l Crossover Couplings, Nitronic 60
740 ft & . & to female 3" NPT both ends
— 800 | FCV
| | — FCVOUTLET 955.5 B
Puye Formation INSET OF FLOW CONTROL VALVE (FCV) DETAIL
— 900 [—— CHECK VALVE 957.9
3-in. stainless pump column
| 974.0 [—— PUMP SHROUD
BOTTOM OF CASING .0 (FTBGS) Well casing
5 [~ PUMP INTAKE 968.3 .
— 1000 990 ft . 1-in. Sch 80 PVC tube
Miocene Pumiceous BENTONITE 960.5 TO 1052.0 (FT BGS) — 0'2.5’;”'
Sediments = dirties:
B 1062t Lb—mre e o e FCV control
1062 ft Total Depth linsse)
— 1100 STAINLESS-STEEL CENTRALIZERS WELL COMPLETION BEGAN
USED 4 ea. AT 5FT DATE 05/12/16 TIME 0700h 1-in. Sch 80 PVC tube
ABOVE AND BELOW WELL COMPLETION FINISHED Pump wiring
WELL SCREEN DATE 05/20/16 TIME 1330h
INSET OF PUMPING & INJECTION SYSTEM BENVIEN “WELL b= ABDING BLUAE
BOREHOLE LITHOLOGY NOT TO SCALE

Figure 8.3-2a Injection well CrIN-2 as-built diagram with borehole lithology and technical well completion details
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Well Completion Report for CrIN-1 through CrIN-5

SURVEY INFORMATION ~

Brass Marker

Northing: 1767800.805
Easting: 1639791.482
Elevation: 6732415
Well Casing (top of well seal)
Northing: 1767797.468
Easting: 1639791.835
Elevation: 6729616

Well Seal Thickness
0.09 ft.

BOREHOLE GEOPHYSICAL LOGS
Logger: Jet West Geophysical Services
Logs: Natural Gamma Ray, Neutron Density
Date: 05/09/2016

DRILLING INFORMATION
Drilling Company
Yellow Jacket Drilling, Inc.

Drill Rig
Foremost DR-24HD

Drilling Methods
Dual rotary fluid-assisted air rotary

Drilling Fluids
Air, potable water, AQF foam

MILESTONE DATES

Drilling

Start: 04/16/2016
Finished: 05/10/2016
Well Completion

Start: 05/12/2016
Finished: 05/20/2016
Well Development

Start: 05/25/2016
Finished: 05/30/2016
WELL DEVELOPMENT

Development Methods
Swabbing, bailing, and pumping

Parameter Measurements (Final)

pH: 7.75
Temperature:  20.52°C
Turbidity: 0.8NTU

CrIN-2 TECHNICAL NOTES:

AQUIFER TESTING

Step Tests

Pumping Rates: 30,50,70 gpm
Performed on: 05/31/2016

24-h Constant-Rate Pumping Test

Water Produced: 83,080 gal.

Pumping Rate: 58 gpm

Performed on: 06/01/2016-06/02/2016
DEDICATED HARDWARE

Pump

Make: Grundfos
Type: 855300-26

Motor
Make: Franklin Electric
Model: 2366168120

Flow Control Valve
Make: Baski, 6-5/8-in.
S/N: 28733

Pump Column
3-inch, sch. 80, 304 stainless steel, spline lock
couplings

Gauge Tubes
2 X 1.0-in. flush threaded sch. 80 PVC

Transducer

Make: In-Situ Level TROLL
Model: LT 500

Range: 100 psig/231 ft
S/N: TBD

NOTE:

* Coordinates based on New Mexico State
Plane Grid Coordinates, Central Zone (NAD83);
Elevation expressed in feet amsl using the
National Geodetic Vertical Datum of 1929.

Figure 8.3-2b As-built technical notes for injection well CrIN-2
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Well Completion Report for CriN-1 through CrIN-5

DEPTH
(LINEARFT) TOTAL LENGTH ANGLED WELL DRILLED ELEVATIONS (FT AMSL) FCV-6.63-3.0-3.5 316SS
— 0 OF CASING AND SCREEN (FT) 1004.3 17° FROM VERTICAL WELL CASING 6719.201 _
Alluvium GROUND SURFACE 6721.625
30 ft FEET = LINEAR FEET BRASS CAP (MARKER) 6722.301 4
i 28.7 ft b
Tshirege Member ( 92 DEPTH TO WATER
Unit1g o Z)O n FOLLOWING INSTALLATION (FT)  928.8 (09/07/16)
Cerro Toledo ’ g 7 CEM N
— 100 Interval 110 ft (S D . 5 D
(105.2 ft bg s) Q' a control line(s)
« a\ TYPE OF CASING
‘ S - N, MATERIAL PASSIVATED A304 STAINLESS STEEL o
200 BENTONITE SEAL e <) e ke l \
[ Otowi Member I —+—Qbo*———] Q Q JOINTTYPE WELDED uld inflafion chamber.
,JF_‘ . | 59970 8280 (FTBGS) 4 . ’/) Hauidinflahlen ‘ehamber:
L ey 3-in. STAINLESS PUMPING/INJECTION ?
[
oo O COLUMN PIPE
| }\/_ annular
— T orifices
300 330ft [ = g \ Lo !
Guaje Pumice Bed Bie f;ggg o, QBOg, &y ] >
Puye Formation (325.1 f;;)gg o apf o & FINE SAND COLLAR ?
(3347 ft bgs) 8280 T0 8304 (FTBGS) 52 14 il g
[— 0 TYPE OF SCREEN(S) z
MATERIAL A304 STAINLESS STEEL i~ channels 3" 1.D. 6.63" 0.D.
ID(IN) 8.00 OD(IN) 8.625
SLOT SIZE (IN) 0.040
FILTER PACK JOINTTYPE WELDED l
830.4 TO 984.9 (FTBGS) A All metal pieces made
— 500 from type 316 and/or 316L
stainless steel.
Cerros del Rio Basalt Tha
SCREENED INTERVAL 6.63" 0.D.
— 600 930.4 TO 9804 (FTBGS)
l Crossover Couplings, Nitronic 60
to female 3” NPT both ends
— 700
755 ft e LD UL L
(722 ft bgs) |EEEEEERE i
= FCV OUTLET 982.9
G e il
A== o
i s INSET OF FLOW CONTROL VALVE (FCV) DETAIL
— 800 e CHECK VALVE 985.3 (EEV)
s A 1 |
o o, -2 ! PUMP SHROUD 3-in. stainless pump column
= e BOTTOM OF CASING 1001.9 (FTBGS) |~ y
Puye Formation i aipE c:\& Q{ \ </ O Q ‘ PUMP INTAKE 995.7 Well casing
— 900 SN =0 8 1-in. Sch 80 PVC tube
:G@ -O,Q'D ‘g‘Q S & @ b:\ % @ 0.25-in.
N Cl T 5 Of BENTONITE 984.9 TO 1000.4 (FTBGS) P stainless
:.aao 20 =] FCV control
1021.1 ft L2 = STAINLESS-STEEL CENTRALIZERS WELL COMPLETION BEGAN limes G2}
— 1000 (976.5ft bgs) 1021.1 ft Total Depth USED 4 ea, EVERY 60 FT ON BLANK CASING DATE 08/18/16 TIME 1045h
USED 4 ea. at 5 FT WELL COMPLETION FINISHED 1-in. Sch 80 PVC tube
ABOVE AND BELOW WELL SCREEN DATE 09/01/16 TIME 0300h Pump wiring
INSET OF PUMPING & INJECTION SYSTEM PLAN VIEW - WELL HEAD LANDING PLATE
BOREHOLE LITHOLOGY NOT TO SCALE
Figure 8.3-3a Injection well CrIN-3 as-built diagram with borehole lithology and technical well completion details
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Well Completion Report for CrIN-1 through CrIN-5

SURVEY INFORMATION -~

Brass Marker

Northing: 1767139.006
Easting: 1639887.412
Elevation: 6722.301
Well Casing (top of well seal)
Northing: 1767135.850
Easting: 1639888.440
Elevation: 6719.201

Well Seal Thickness
0.08 ft.

BOREHOLE GEOPHYSICAL LOGS
Logger: Jet West Geophysical Services
Logs: Natural Gamma Ray, Neutron Density
Date: 08/15/2016

DRILLING INFORMATION
Drilling Company
Holt Services, Inc.

Drill Rig
Foremost DR-24HD

Drilling Methods
Dual rotary fluid-assisted air rotary

Drilling Fluids
Air, potable water, AQF foam, EZ Mud

MILESTONE DATES

Drilling

Start: 07/29/2016
Finished: 08/17/2016
Well Completion

Start: 08/18/2016
Finished: 09/01/2016
Well Development

Start: 09/03/2016
Finished: 09/07/2016
WELL DEVELOPMENT

Development Methods
Swabbing, bailing, and pumping

Parameter Measurements (Final)

pH: 7.73
Temperature:  19.97°C
Turbidity: 1.3NTU

CrIN-3 TECHNICAL NOTES:

AQUIFER TESTING

Step Tests

Pumping Rates: 50, 60,80 gpm
Performed on: 09/08/2016

24-h Constant-Rate Pumping Test

Water Produced: 117,579 gal.

Pumping Rate: 81 gpm

Performed on: 09/08/2016-09/09/2016
DEDICATED HARDWARE

Pump

Make: Grundfos
Type: 855300-26

Motor
Make: Franklin Electric
Model: 2366168120

Flow Control Valve
Make: Baski, 6-5/8-in.
S/N: 28865

Pump Column
3-inch, sch. 80, 304 stainless steel, spline lock
couplings

Gauge Tubes
2 X 1.0-in. flush threaded sch. 80 PVC

Transducer

Make: In-Situ Level TROLL
Model: LT 500

Range: 100 psig/231 ft
S/N: TBD

NOTE:

* Coordinates based on New Mexico State
Plane Grid Coordinates, Central Zone (NAD83);
Elevation expressed in feet amsl using the
National Geodetic Vertical Datum of 1929.

Figure 8.3-3b As-built technical notes for injection well CrIN-3
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Well Completion Report for CriN-1 through CrIN-5

DEPTH ) TOTAL LENGTH ANGLED WELL DRILLED ELEVATIONS (FT AMSL) FCV—6.63—-3.0—-3.5 316SS
Tshirege Member OF CASING AND SCREEN (FT) 1159.8 11° FROM VERTICAL WELL CASING 6892.871
(LINEAR FT) Unit 2 GROUND SURFACE ~ 6895.295 T
DEPTH TO WATER FEET = LINEAR FEET BRASS CAP (MARKER) 6895.950 SL
— 0 ~—Qbt2 — FOLLOWING INSTALLATION (FT) 1078.9 (06/15/16)
30ft « —
o , (29.4 ft bgs) _C—) _<
Tshirege Member - a B T N
L 100 Unit 1v Qb Q . D \ . 5 ’ D
p = ’ . ' . Q. . control line(s)
= 150 ft | __ ] . . O A TYPE OF CASING
. (147.2 ft bgs) [~ = = % 4 S - N, MATERIAL PASSIVATED A304 STAINLESS STEEL .
Tshirege Member D ¢ th--| 9:?) . . : : ID(IN) 8.00 OD (IN) 8.625 (8%) l
— 200 Unit 1g — e BENTONITE SEAL Q A T\ <\ ONTTYE WELDED ™~
- (225.8 ft ng) 60.1 TO 981.0 (FTBGS) . . . ’/) Ligquid inflation chamber.
— # 250 ft ' 3-in. STAINLESS PUMPING/INJECTION ?
Cerro Toledo (245.4 ft bgs) : O COLUMN PIPE
[ Interval o .
300 > }\/. annular
2 \ ' ‘ orifices
Otowi Member "
L 400 FINE SAND COLLAR f
981.0 TO 982.6 (FTBGS) 92 1/4° g A ?
- TYPE OF SCREEN(S) f
500 ft MATERIAL A304 STAINLESS STEEL |/ shognels 3" 1D, ﬂ k 6.63" 0.D.
e ID(IN) 8.00 OD (IN) 8.625
— 500 : : (490.8 ft bgs) SLOTSIZE(IN) 0.040
Guaje Pumice Bed 540 ft FILTER PACK JOINTTYPE WELDED l
[ et (530.1 ft bgs) 982.6 TO 1139.0 (FTBGS) 1 All metal pisces made
ﬁ; 560 ft from type 316 and/or 316L
Puye Formation (549.7 ft bgs) stainless steel.
— 600
— SCREENED INTERVAL 6.637 0.D.
1083.0 TO 1133.0 (FTBGS)
— 700
Cerros del Rio Basalt
— l Crossover Couplings, Nitronic 60
to female 3” NPT both ends
— 800
— FCV OUTLET 1136.1 i
— 900 900 ft —
(883.5 ftbgs) b -\ CHECKVALVE 11385 INSET OF FLOW CONTROL VALVE (FCV) DETAIL
B 3-in. stainless pump column
BOTTOM OF CASING 1154.4 (FTBGS) z '~ PUMESHROUD
— 1000 Q( \ </ 8 O Q ‘ PUMP INTAKE 1148.9 Well casing
= Puye Formation 1-in. Sch 80 PVC tube
DLEISEN o
L 1100 BENTONITE 1139.0 TO 1188.4 (FTBGS) A, ;‘g\'f"c'zftml
. STAINLESS-STEEL CENTRALIZERS WELL COMPLETION BEGAN linesee)
USED 4 ea, EVERY 60 FT ON BLANK CASING DATE 05/13/16 TIME 0730h
USED 4 ea.at 5 FT WELL COMPLETION FINISHED 1-in. Sch 80 PVC tube
— 1200 1202.5 ft : = ABOVE AND BELOW WELL SCREEN DATE 06/04/16 TIME 1630h Bumpainng
(1179.9ftbgs) 12025 ft Total Depth
INSET OF PUMPING & INJECTION SYSTEM PLANVIEW - WELL HEAD LANDING PLATE
BOREHOLE LITHOLOGY NOT TO SCALE
Figure 8.3-4a Injection well CrIN-4 as-built diagram with borehole lithology and technical well completion details
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Well Completion Report for CrIN-1 through CrIN-5

SURVEY INFORMATION -~

Brass Marker

Northing: 1767032919
Easting: 1638863.128
Elevation: 6895.950
Well Casing (top of well seal)
Northing: 1767029.532
Easting: 1638871.688
Elevation: 6892.871

Well Seal Thickness
0.08 ft.

BOREHOLE GEOPHYSICAL LOGS
Logger: Jet West Geophysical Services
Logs: Natural Gamma Ray, Neutron Density
Date: 05/11/2016

DRILLING INFORMATION
Drilling Company
Holt Services, Inc.

Drill Rig
Foremost DR-24HD

Drilling Methods
Dual rotary fluid-assisted air rotary

Drilling Fluids
Air, potable water, AQF foam, EZ Mud

MILESTONE DATES

Drilling

Start: 03/28/2016
Finished: 05/10/2016
Well Completion

Start: 05/13/2016
Finished: 06/04/2016
Well Development

Start: 06/13/2016
Finished: 06/20/2016
WELL DEVELOPMENT

Development Methods
Swabbing, bailing, and pumping

Parameter Measurements (Final)

pH: 7.69
Temperature:  20.70°C
Turbidity: 25NTU

CrIN-4 TECHNICAL NOTES:

AQUIFER TESTING

Step Tests

Pumping Rates: 38,60, 75 gpm
Performed on: 06/21/2016

24-h Constant-Rate Pumping Test

Water Produced: 88,847 gal.

Pumping Rate: 62gpm

Performed on: 06/21/2016-06/22/2016
DEDICATED HARDWARE

Pump

Make: Grundfos
Type: 855300-26

Motor
Make: Franklin Electric
Model: 2366168120

Flow Control Valve
Make: Baski, 6-5/8-in.
S/N: 28808

Pump Column
3-inch, sch. 80, 304 stainless steel, spline lock
couplings

Gauge Tubes
2 X 1.0-in. flush threaded sch. 80 PVC

Transducer

Make: In-Situ Level TROLL
Model: LT 500

Range: 100 psig/231 ft
S/N: 464659

NOTE:

* Coordinates based on New Mexico State
Plane Grid Coordinates, Central Zone (NAD83);
Elevation expressed in feet amsl using the
National Geodetic Vertical Datum of 1929.

Figure 8.3-4b As-built technical notes for injection well CrIN-4
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Well Completion Report for CriN-1 through CrIN-5

DEPTH
(LINEARFT) TOTAL LENGTH ANGLED WELL DRILLED ELEVATIONS (FT AMSL) REV=EaS—2l =28 S1628
OF CASING AND SCREEN (FT) 1245.8 25° FROM VERTICAL WELL CASING 6900.291 .
— 0 R GROUND SURFACE ~ 6902.375 SL
Tshirege Member Unit 2 DEPTH TO WATER FEET = LINEAR FEET BRASS CAP (MARKER) 6902.980
| . 40 ft FOLLOWING INSTALLATION (FT)  1159.1 (07/30/16)
(36.3 ft bgs)
L 100 TshlreUgrt]eitN;limber 7 ‘ o
B 160 ft ' v ) v . m. Q control line(s)
Tshirege Memb L : . O 4 TYPE OF CASING
— 200 SIEGE VeDer ( > MATERIAL PASSIVATED A304 STAINLESS STEEL N
Unit1g 250 fit 2 5 ID (IN) 8.00 OD(IN) 8.625 (8%) l
- —— (2266ftbgs) BENTONITE SEAL Q ) {\  JONTTYPE WELDED N s e s
0 5 qui nflation chamber.
Cerro Toledo Interval 280 ft 60.6 TO 1059.8 (FTBGS) - ; "/)
— 300 (253.8 ft bgs) 3-in. STAINLESS PUMPING/INJECTION W
. Q COLUMN PIPE
I \’ ) ' annular
2 \ ' ‘ }\/_ crlflclas
— 400 Otowi Member
)
— FINE SAND COLLAR ’
1059.8 TO 1061.8 (FT BGS) 9% 1/4° - reinforeed ?
= TYPE OF SCREEN(S) z
. . 560 ft MATERIAL A304 STAINLESS STEEL ~— channels 3 1.D. 6.63" 0.D.
L Guaje Pumice Bed (507.5 ft bgs) \. ID(IN) 8.00 OD(IN) 8.625
4& SLOTSIZE (IN) 0.040
D — 580 ft FILTER PACK LDED
: JOINTTYPE WELDED l
L 600 Puye Formation (525.7 ft bgs) 1061.8 TO 12264 (FTBGS) A All metal pieces made
610 ft from type 316 and/or 316L
L (552.8 ft ng) l stainless steel.
— 700 R
SCREENED INTERVAL £:22pU-D:
- 1162.0 TO 1222.0 (FTBGS)
Cerros del Rio Basalt = -
— 800 1 1)
- - l Crossover Couplings, Nitronic 60
- - - to female 3" NPT both ends
FCV
— | i |
L )\ FCV OUTLET 1224.6
L 1000 (879.1ftbgs) p L\ L
¢ = —=—ra INSET OF FLOW CONTROL VALVE (FCV) DETAIL
. a - m\‘ CHECK VALVE 1227
B \> - ) “ = PUMP SHROUD 3-in. stainless pump column
BOTTOM OF CASING 1243.3 (FTBGS) — nl = !‘ .
— 1100 _ O/ , 0 PUMP INTAKE 1237.4 Well casing
Puye Formation . . o °
- * . : . ' 1-in. Sch 80 PVC tube
@ @ / bﬂ a 0.251n.
— 1200 BENTONITE 1226.4 TO 1283.0 (FTBGS) A, - N stainless
FCV control
lines (x2)
= STAINLESS-STEEL CENTRALIZERS WELL COMPLETION BEGAN
USED 4 ea. EVERY 60 FT ON BLANK CASING DATE 07/03/16 TIME 0730h
L 1300 1292 ft USED 4 ea.at 5 FT WELL COMPLETION FINISHED 1-in. Sch 80 PVC tube
(1170.0ftbgs) 1292 ft Total Depth ABOVE AND BELOW WELL SCREEN DATE 07/24/16 TIME 0600h Pump wiring
INSET OF PUMPING & INJECTION SYSTEM PLANVIEW - WELL HEAD LANDING PLATE
BOREHOLE LITHOLOGY NOT TO SCALE
Figure 8.3-5a Injection well CrIN-5 as-built diagram with borehole lithology and technical well completion details
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Well Completion Report for CrIN-1 through CrIN-5

SURVEY INFORMATION -~

Brass Marker

Northing: 1767025.241
Easting: 1638678.338
Elevation: 6902.980
Well Casing (top of well seal)
Northing: 1767023.434
Easting: 1638680.808
Elevation: 6900.291

Well Seal Thickness
0.08 ft.

BOREHOLE GEOPHYSICAL LOGS
Logger: Jet West Geophysical Services
Logs: Natural Gamma Ray, Neutron Density
Date: 07/01/2016

DRILLING INFORMATION
Drilling Company
Holt Services, Inc.

Drill Rig
Foremost DR-24HD

Drilling Methods
Dual rotary fluid-assisted air rotary

Drilling Fluids
Air, potable water, AQF foam, EZ Mud

MILESTONE DATES

Drilling

Start: 06/09/2016
Finished: 07/01/2016
Well Completion

Start: 07/03/2016
Finished: 07/24/2016
Well Development

Start: 07/26/2016
Finished: 08/02/2016
WELL DEVELOPMENT

Development Methods
Swabbing, bailing, and pumping

Parameter Measurements (Final)

pH: 6.87
Temperature:  21.33°C
Turbidity: 0.0NTU

CrIN-5 TECHNICAL NOTES:

AQUIFER TESTING

Step Tests

Pumping Rates: 32,50,68 gpm
Performed on: 08/03/2016

24-h Constant-Rate Pumping Test

Water Produced: 88,435 gal.

Pumping Rate: 61 gpm

Performed on: 08/03/2016-08/04/2016
DEDICATED HARDWARE

Pump

Make: Grundfos
Type: 855300-26

Motor
Make: Franklin Electric
Model: 2366168120

Flow Control Valve
Make: Baski, 6-5/8-in.
S/N: 28807

Pump Column
3-inch, sch. 80, 304 stainless steel, spline lock
couplings

Gauge Tubes
2 X 1.0-in. flush threaded sch. 80 PVC

Transducer

Make: In-Situ Level TROLL
Model: LT 500

Range: 100 psig/231 ft
S/N: 464415

NOTE:

* Coordinates based on New Mexico State
Plane Grid Coordinates, Central Zone (NAD83);
Elevation expressed in feet amsl using the
National Geodetic Vertical Datum of 1929.

Figure 8.3-5b As-built technical notes for injection well CrIN-5
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Well Completion Report for CriN-1 through CrIN-5
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Well Completion Report for CrIN-1 through CrIN-5
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Well Completion

Report for CrIN-1 through CrIN-5

Table 3.2-1
Chronological Drilling Milestone Dates
Well Drilling Start Drilling Finish Well Construction Start Well Construction Finish
CrIN-4 3/28/2016 5/10/2016 5/13/2016 6/04/2016
CrIN-2 4/16/2016 5/10/2016 5/12/2016 5/20/2016
CrIN-1 5/25/2016 6/21/2016 6/23/2016 7/15/2016
CrIN-5 6/09/2016 7/01/2016 7/03/2016 7/24/2016
CrIN-3 7/29/2016 8/17/2016 8/18/2016 9/01/2016
Table 6.0-1
Logging Runs
Depth
Date(s) Location | Type of Log (ft bgs) Description
4/23/2016 CrIN-4 Video 0-729 View broken underreamer.
5/09/2016 CrIN-2 Gammaray |0-1051 JWGS cased hole stacked gamma ray and neutron
and neutron density to TD.
5/11/2016 CriN-4 Gammaray |0-1193 JWGS cased hole stacked gamma ray and neutron
and neutron density to TD.
6/20/2016 CrIN-1 Gammaray |0-1011 JWGS cased hole stacked gamma ray and neutron
and neutron density to TD.
6/27/2016 CriIN-1 Video 0-985 View condition of casing cut.
7/01/2016 CrIN-5 Gammaray |0-1281 JWGS cased hole stacked gamma ray and neutron
and neutron density to TD.
8/09/2016 CrIN-4 Video 0-1154 As-built video to document completion condition.
8/09/2016 CrIN-2 Video 0-974 As-built video to document completion condition.
8/10/2016 CriIN-1 Video 0-955 As-built video to document completion condition.
8/15/2016 CrIN-3 Gammaray |0-1003 JWGS cased hole stacked gamma ray and neutron
and neutron density to TD.
9/23/2016 CrIN-5 Video 0-1243 As-built video to document completion condition.
10/13/2016 CrIN-3 Video 0-1001 As-built video to document completion condition.
Table 7.2-1
CrIN-1 Injection Well Annular Fill Materials
Material Volume
Upper surface seal: cement slurry 193.3 ftd
Upper bentonite seal: bentonite chips 706.9 ft3
Fine sand collar: 20/40 silica sand 2.5 ft3
Filter pack: 10/20 silica sand 244.0 ft3
Backfill: bentonite chips 95.8 ft3
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Well Completion Report for CrIN-1 through CrIN-5

Table 7.2-2
CriN-2 Injection Well Annular Fill Materials
Material Volume

Upper surface seal: cement slurry 86.7 ft3
Upper bentonite seal: bentonite chips 928.6 ftd
Fine sand collar: 20/40 silica sand 3.0ft3
Filter pack: 10/20 silica sand 277.0 ftd
Backfill: bentonite chips 100.5 ft3

Table 7.2-3
CrIN-3 Injection Well Annular Fill Materials
Material Volume

Upper surface seal: cement slurry 110.0 ft®
Upper bentonite seal: bentonite chips 1002.4 ft3
Fine sand collar: 20/40 silica sand 1.5t
Filter pack: 10/20 silica sand 145.0 ft
Backfill: bentonite chips 12.6 ftd

Table 7.2-4
CrIN-4 Injection Well Annular Fill Materials
Material Volume
Upper surface seal: cement slurry 116.6 ft3
Upper bentonite seal: bentonite chips 1239.5 ftd
Fine sand collar: 20/40 silica sand 1.5t
Filter pack: 10/20 silica sand 158.0 ft®
Backfill: bentonite chips 48.5 ft3
Table 7.2-5
CriN-5 Injection Well Annular Fill Materials
Material Volume
Upper surface seal: cement slurry 115.5 ftd
Upper bentonite seal: bentonite chips 1394 4 ft3
Fine sand collar: 20/40 silica sand 1.5 ft
Filter pack: 10/20 silica sand 167.5 ft3
Backfill: bentonite chips and 10/20 silica sand 43.5ft3
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Well Completion Report for CriN-1 through CrIN-5

Table 8.1-1
Field Water-Quality Parameters and Well Performance for Development of Well CrIN-1
Cumulative
Pumping Purge
Rate Depth to Water Volume Turbidity | Temperature
Date Time (gpm?) (ft bgs) Drawdown (ft) (gal.) pH (NTU®) (Degree C)
Well Development
7/17/2016 | 9:15 0 876.51 0.00 0 n/a® n/a n/a
9:45 27 881.59 5.08 n/a n/a n/a n/a
10:01 |27 882.15 5.64 150 4.18 97.7 19.14
10:30 |27 882.25 5.74 810 7.39 33 20.32
10:45 |27 882.39 5.88 1210 7.3 27.2 20.07
11:00 |27 882.33 5.82 1600 7.38 21.7 19.68
11:15 |40 883.50 6.99 1980 7.39 17.2 19.38
11:30 |40 884.88 8.37 2680 7.44 20.7 19.52
11:45 |40 885.04 8.53 3330 7.51 27.4 21.97
12:00 |40 885.21 8.70 4010 7.56 24.2 22.05
12:15 |40 885.21 8.70 4650 7.59 15.1 23.08
12:30 |40 885.19 8.68 5330 7.55 9.05 25.53
12:45 |40 885.18 8.67 6060 7.57 9.32 27.73
13:00 |40 885.12 8.61 6730 7.58 8.85 27.95
13:15 |40 885.16 8.65 7410 7.59 8.01 28.34
14:00 |40 886.32 9.81 7410 n/a n/a n/a
14:15 |40 886.29 9.78 8410 n/a 9.32 25.47
14:30 |40 886.30 9.79 9050 5.18 7.81 19.48
14:45 |40 886.31 9.80 9710 7.37 7.32 21.51
15:00 |40 886.28 9.77 10370 7.57 5.39 20.24
15:15 |40 886.20 9.69 11070 7.59 4.87 22.4
15:30 |40 886.21 9.70 11730 7.66 5.83 22.15
15:45 |40 886.23 9.72 12440 7.66 3.74 22.52
16:00 |40 886.23 9.72 13140 7.65 4.89 22.97
16:15 |40 886.24 9.73 13760 7.63 3.81 23.87
16:30 |40 886.23 9.72 14440 7.65 2.79 23.41
16:45 |40 886.25 9.74 15160 7.63 213 22.63
17:00 |40 886.24 9.73 15810 7.63 29 22.28
17:45 |60 887.64 11.13 n/a n/a n/a n/a
17:55 |60 887.32 10.81 17060 7.60 5.91 23.87
18:15 |60 887.33 10.82 18240 7.66 5.55 2417
18:30 |60 887.99 11.48 19180 7.67 3.15 24.82
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Well Completion Report for CrIN-1 through CrIN-5

Table 8.1-1 (continued)

Cumulative
Pumping Purge
Rate Depth to Water Volume Turbidity | Temperature
Date Time | (gpm?) (ft bgs) Drawdown (ft) (gal.) pH (NTU®) | (Degree C)
Well Development

7/17/2016 | 18:45 |60 887.99 11.48 20180 7.66 3.97 24.73
19:00 |75 890.44 13.93 21320 7.66 1.77 32.61
19:15 |75 890.72 14.21 22360 7.66 5.72 23.69
19:30 |75 890.80 14.29 23485 n/a 3.97 22.57
19:35 |75 n/a n/a 23950 n/a n/a n/a

7/18/2016 | 7:45 0 876.67 0.00 23950 n/a n/a n/a
8:10 70 888.64 11.97 24760 n/a n/a n/a
8:15 70 889.24 12.57 25000 6.52 4.4 20.67
8:30 70 889.84 13.17 26100 6.97 3.38 20.58
8:45 70 889.98 13.31 27190 7.24 1.34 21.35
9:15 n/a 890.06 13.39 29320 7.45 3.04 20.37
9:30 n/a 886.85 10.18 30230 7.5 2.33 21.59
9:45 n/a n/a n/a 31870 7.54 2.29 21.73

24-h Aquifer Test

7/19/2016 | 9:00 70 879.63 7.95 41610 n/a n/a n/a
9:15 70 884.23 12.55 42740 7.64 1.98 19.20
9:30 70 884.68 13.00 43800 7.77 1.44 19.56
9:45 70 884.79 13.11 44920 7.75 1.70 20.04
10:00 |70 884.84 13.16 46010 7.74 1.54 20.46
10:15 |70 884.84 13.16 47130 7.75 1.29 20.70
10:30 |70 884.86 13.18 48240 7.75 1.84 20.79
10:45 |70 884.85 13.17 49350 7.74 1.15 21.19
11:00 |70 884.84 13.16 50460 7.73 1.75 20.20
11:15 |70 884.83 13.15 51570 7.73 1.25 20.38
11:30 |70 884.82 13.14 52660 7.74 1.56 21.75
11:45 |70 884.82 13.14 53780 7.73 1.45 22.28
12:00 |70 884.80 13.12 54880 7.73 1.55 22.88
12:15 |70 884.79 13.11 56000 7.73 1.23 23.33
12:30 |70 884.76 13.08 57110 7.73 1.84 23.62
12:45 |70 884.74 13.06 58220 7.74 1.45 24.06
13:00 |70 884.72 13.04 59330 7.73 1.93 23.16
13:15 |70 884.70 13.02 60460 7.74 1.26 23.87
13:30 |70 884.67 12.99 61550 7.74 1.36 24 .56
13:45 |70 884.67 12.99 62670 7.75 1.45 24.29
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Well Completion Report for CriN-1 through CrIN-5

Table 8.1-1 (continued)

Cumulative
Pumping Purge
Rate Depth to Water Volume Turbidity | Temperature
Date Time (gpm?) (ft bgs) Drawdown (ft) (gal.) pH (NTU®) (Degree C)
24-h Aquifer Test
7/19/2016 | 14:00 |70 884.63 12.95 63770 7.73 0.72 21.21
14:18 |70 884.61 12.93 65170 7.81 1.32 21.46
14:30 |70 884.60 12.92 66010 7.50 1.90 19.37
14:45 |70 884.56 12.88 67140 7.77 0.42 20.00
15:00 |70 884.54 12.86 68240 7.76 0.64 19.85
15:15 |70 884.53 12.85 69340 7.76 1.86 19.90
156:30 |70 884.51 12.83 70460 7.76 0.76 20.68
15:45 |70 884.48 12.80 71560 7.76 1.28 20.75
16:00 |70 884.47 12.79 72640 7.76 0.97 21.85
16:15 |70 884.43 12.75 73740 7.77 1.38 23.25
16:30 |70 884.41 12.73 74860 7.76 0.75 23.32
7/19/2016 | 16:45 |70 884.40 12.72 75970 7.77 1.04 23.32
17:00 |70 884.38 12.70 77070 7.78 1.08 23.84
17:15 |70 884.35 12.67 78200 7.78 0.74 24.49
17:30 |70 884.35 12.67 79320 7.80 0.70 21.21
17:45 |70 884.32 12.64 80420 7.78 0.73 21.37
18:00 |70 884.30 12.62 81520 7.80 0.81 21.43
18:15 |70 884.28 12.60 82660 7.77 1.05 21.04
18:30 |70 884.26 12.58 83850 7.76 0.59 20.68
18:45 |70 884.24 12.56 84850 7.74 0.63 20.20
19:00 |70 884.23 12.55 85970 7.74 0.76 21.09
19:15 |70 884.22 12.54 87090 7.76 0.87 21.77
19:35 |70 884.21 12.53 88450 7.72 0.64 21.53
19:45 |70 884.20 12.52 87470 7.70 0.85 20.92
20:00 |70 884.21 12.53 90400 7.66 1.74 19.21
20:15 |70 884.19 12.51 91470 7.69 0.82 19.75
20:30 |70 884.18 12.50 92600 7.69 1.07 19.63
20:45 |70 884.17 12.49 93740 7.68 0.60 19.63
21:00 |70 884.14 12.46 94880 7.68 0.57 19.61
21:15 |70 884.12 12.44 95890 7.69 0.67 19.71
21:30 |70 884.13 12.45 97070 7.69 0.56 19.70
21:45 |70 884.10 12.42 98080 7.69 0.92 19.66
22:00 |70 884.09 12.41 101220 7.70 0.58 19.66
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Well Completion Report for CrIN-1 through CrIN-5

Table 8.1-1 (continued)

Cumulative
Pumping Purge
Rate Depth to Water Volume Turbidity | Temperature
Date Time (gpm?) (ft bgs) Drawdown (ft) (gal.) pH (NTUY) (Degree C)
24-h Aquifer Test
7/19/2016 |22:15 |70 884.09 12.41 100410 7.69 0.61 19.40
22:30 |70 884.08 12.40 101540 7.68 0.65 19.30
22:45 |70 884.06 12.38 102520 7.70 0.48 19.22
23:00 |70 884.05 12.37 103590 7.70 0.57 19.27
23:15 |70 884.04 12.36 104740 7.71 0.58 19.23
23:30 |70 884.04 12.36 105810 7.70 0.55 19.17
23:45 |70 884.04 12.36 106920 7.65 0.49 18.13
7/20/2016 | 0:00 70 884.03 12.35 108020 7.69 1.23 17.91
0:15 70 884.01 12.33 109160 7.69 0.61 17.92
0:30 70 884.00 12.32 110490 7.69 1.37 18.32
0:45 70 883.99 12.31 111280 7.68 0.32 18.33
1:00 70 884.00 12.32 112400 7.69 0.36 18.36
1:15 70 883.96 12.28 113570 7.66 0.61 18.48
1:30 70 883.93 12.25 114610 7.68 0.91 18.37
1:45 70 883.91 12.23 115760 7.67 0.49 18.44
2:00 70 883.90 12.22 116860 7.72 0.65 18.28
2:15 70 883.90 12.22 117950 7.71 0.53 18.14
2:30 70 883.87 12.19 119010 7.70 0.60 17.86
2:45 70 883.86 12.18 120200 7.71 0.51 17.34
3:00 70 883.84 12.16 121350 7.73 0.54 17.12
3:15 70 883.84 12.16 122400 7.70 0.25 17.18
3:30 70 883.80 12.12 123460 7.70 0.41 17.11
3:45 70 883.80 12.12 124600 7.74 0.39 16.98
4:00 70 883.79 12.11 125870 7.73 0.50 16.90
4:15 70 883.76 12.08 126760 7.73 0.39 16.84
4:30 70 883.75 12.07 127880 7.79 0.38 16.66
4:45 70 883.72 12.04 128970 7.76 0.33 16.65
5:00 70 883.72 12.04 130140 7.75 0.43 16.64
5:15 70 883.71 12.03 131130 7.75 0.46 16.70
5:30 70 883.71 12.03 132230 7.79 0.53 16.69
5:45 70 883.69 12.01 133320 7.72 0.41 16.47
6:00 70 883.66 11.98 134390 7.71 0.23 16.34
6:15 70 883.69 12.01 135520 7.70 0.39 16.32
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Well Completion Report for CriN-1 through CrIN-5

Table 8.1-1 (continued)

Cumulative
Pumping | Depth to Purge
Rate Water (ft | Drawdown | Volume Turbidity | Temperature
Date Time (gpm?) bgs) (ft) (gal.) pH (NTUP) (Degree C)
24-h Aquifer Test
7/20/2016 | 6:30 70 883.66 11.98 136630 7.69 0.48 16.56
6:45 70 883.64 11.96 137730 7.73 0.38 16.72
7:00 70 883.65 11.97 138890 7.72 0.47 17.02
7:15 70 883.63 11.95 139920 7.72 0.28 17.58
7:30 70 883.63 11.95 140990 7.74 0.47 18.20
7:45 70 883.61 11.93 142150 7.76 0.40 18.71
8:00 70 883.60 11.92 143190 7.75 0.55 18.83
8:15 70 883.61 11.93 144300 7.74 0.21 18.98
8:30 70 883.59 11.91 145390 7.75 0.86 19.20
8:45 70 883.57 11.89 146530 7.74 0.37 19.42
9:00 70 883.57 11.89 147610 7.74 0.90 19.61
9:06 n/a 875.31 3.63 148050 n/a n/a n/a

@ gpm = Gallon per minute
b NTU = Nephelometric turbidity unit.
¢ n/a = Not applicable.
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Well Completion Report for CrIN-1 through CrIN-5

Table 8.1-2
Field Water-Quality Parameters and Well Performance for Development of Well CrIN-2

Pumping Depth to Cumulative Purge
Rate Water Drawdown Volume Turbidity | Temperature
Date Time (gpma) (ft bgs) (ft) (gal.) pH (NTUb) (Degree C)
Well Development
5/28/2016 12:40 |0 903.91 0.00 0 n/a® n/a n/a
12:45 |80 912.26 8.35 60 8.09 |NRY 20.25
12:50 |80 921.63 17.72 980 8.17 [223.00 20.11
13:00 |80 912.95 9.04 1560 8.19 |206.26 20.14
13:05 |40 909.51 5.60 1900 8.17 [130.00 20.16
13:15 |40 909.30 5.39 2340 8.15 |62.30 20.47
13:25 |40 909.29 5.38 2780 8.15 [47.20 20.11
13:35 |40 909.31 5.40 3260 8.16 |37.40 20.36
13:47 |40 909.40 5.49 3740 8.12 |28.60 21.09
13:57 |40 909.35 5.44 4290 8.11 [24.90 21.63
14:12 |35 908.22 4.31 4920 8.08 |19.20 20.65
14:27 |35 909.93 6.02 5440 8.08 |[16.30 20.32
14:42 | 35 907.63 3.72 5940 8.06 |[17.10 20.23
14:57 |35 907.64 3.73 6430 8.05 |13.90 20.33
16:05 |27 905.10 1.19 6740 8.02 |18.21 20.40
16:15 |27 905.55 1.64 7000 8.01 14.50 20.46
16:30 |27 905.58 1.67 7380 8.03 [17.20 20.58
16:45 |27 905.58 1.67 7850 8.01 13.50 20.77
17:05 |27 906.40 2.49 8380 8.00 |10.05 20.91
1715 |27 906.42 2.51 8700 8.00 |[12.00 20.58
17:30 |27 906.52 2.61 9050 799 [8.46 20.74
17:45 |27 906.32 2.41 9480 799 [6.75 20.51
18:00 |27 906.38 2.47 9870 793 |8.68 20.41
18:15 |27 906.35 2.44 10300 796 |5.81 20.51
18:30 |27 906.34 2.43 10670 791 514 20.44
18:45 |27 906.24 2.33 11070 794 |6.68 20.38
19:00 |27 906.21 2.30 11410 795 [4.38 20.35
5/29/2016 8:50 0 902.56 0.00 11520 n/a n/a n/a
9:15 27 906.19 3.63 11940 7.91 13.90 20.61
9:30 27 906.30 3.74 12370 7.92 |11.60 20.81
9:50 27 906.21 3.65 12770 7.93 |9.37 20.83
10:10 |27 906.09 3.53 13300 793 [6.54 20.78
11:30 |27 906.12 3.56 14080 7.88 |8.33 24.67
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Well Completion Report for CriN-1 through CrIN-5

Table 8.1-2 (continued)

Pumping Depth to Cumulative Purge
Rate Water Drawdown Volume Turbidity | Temperature
Date Time (gpma) (ft bgs) (ft) (gal.) pH (NTUb) (Degree C)
Well Development

5/29/2016 12:40 |27 906.37 3.81 15450 7.89 |7.96 21.61
13:00 |27 906.36 3.80 16430 7.87 |3.29 21.52
13:26 |27 906.34 3.78 17140 7.87 |2.65 21.34
13:46 |27 906.31 3.75 17700 785 |2.88 21.77
14:06 |27 906.37 3.81 18250 783 |[1.82 23.37
14:26 |27 906.51 3.95 18910 784 |1.71 26.12
14:50 |27 906.38 3.82 19700 783 |3.75 26.65
15:10 |27 906.32 3.76 20310 7.84 |1.08 29.83
15:30 |27 906.35 3.79 20910 783 |1.76 31.62
16:20 |50 n/a n/a 21150 n/a n/a n/a
16:35 |50 909.85 7.29 21920 n/a n/a n/a
16:37 |50 909.84 7.28 22040 n/a n/a n/a
16:40 |50 909.85 7.29 22220 n/a n/a n/a
17:00 |50 903.30 0.74 22850 n/a n/a n/a
17:25 |50 909.85 7.29 23070 n/a n/a n/a
17:40 |60 903.21 0.65 23100 n/a n/a n/a
17:50 |60 910.84 8.28 23800 n/a n/a n/a
17:56 |60 910.93 8.37 24190 n/a n/a n/a
18:00 |60 910.94 8.38 24410 n/a n/a n/a
18:10 |0 903.10 0.54 24410 n/a n/a n/a
18:15 |60 n/a n/a 24490 n/a n/a n/a
18:25 |60 910.94 8.38 25200 7.80 |4.02 26.37
18:30 |0 n/a n/a 25510 n/a n/a n/a
18:46 |60 n/a n/a 25540 n/a n/a n/a
18:50 |60 910.53 7.97 25830 7.90 |1.95 20.33
19:00 |60 n/a n/a 26480 783 |2.23 20.34

5/30/2016 | 8:50 0 902.57 0.00 26580 n/a n/a n/a
9:00 60 909.71 7.14 26820 7.80 |40.90 18.43
9:15 60 910.08 7.51 27800 782 |6.16 20.15
9:35 60 910.12 7.55 29120 7.84 |2.07 20.22
9:50 60 910.03 7.46 30710 783 |2.12 20.21
10:05 |60 910.15 7.58 31100 784 |1.94 20.23
10:20 |60 910.15 7.58 32090 785 |1.41 20.27
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Well Completion Report for CrIN-1 through CrIN-5

Table 8.1-2 (continued)

Pumping Depth to Cumulative Purge
Rate Water Drawdown Volume Turbidity | Temperature
Date Time (gpma) (ft bgs) (ft) (gal.) pH (NTUY) (Degree C)
Well Development

5/30/2016 10:30 |60 910.15 7.58 32760 7.83 |0.45 20.26
11:35 |60 910.48 7.91 34160 783 |1.86 20.40
11:50 |66 910.44 7.87 35210 782 |0.71 20.44
12:05 |66 910.49 7.92 36200 7.82 |0.66 20.47
12:20 |66 910.44 7.87 37220 7.82 |0.62 20.51
12:35 |66 910.44 7.87 38240 7.81 |0.49 20.47
12:50 |70 910.41 7.84 39350 7.80 |0.64 20.52
13:05 |70 911.33 8.76 40480 7.80 |[0.13 20.46
13:20 |70 911.38 8.81 41620 7.80 |[0.13 20.49
13:35 | 71 911.39 8.82 42750 7.79 |0.60 20.50
14:00 |40 907.80 5.23 44100 7.80 |0.22 20.49
14:15 |40 907.79 5.22 44840 7.80 |0.05 20.50
14:35 |40 907.74 5.17 45680 7.80 |0.02 20.48

Step Test

5/31/2016 11:50 |0 902.82 0.00 46050 n/a n/a n/a
12:00 |30 902.82 0.00 46050 n/a n/a n/a
12:15 |30 907.88 5.06 46530 7.79 |0.46 20.30
12:30 |30 907.82 5.00 47030 7.75 |0.38 20.44
12:45 |30 907.89 5.07 47510 7.76 |1.01 20.43
12:55 |30 907.89 5.07 47790 7.75 |0.62 20.36
13:00 (O n/a n/a 48070 n/a n/a n/a
14:00 |50 903.85 1.03 48070 n/a n/a n/a
14:15 |50 910.15 7.33 48900 7.79 |0.19 20.27
14:30 |50 910.15 7.33 49750 7.79 |0.61 20.30
14:45 |50 910.14 7.32 50610 7.77 |0.68 20.28
15:00 |0 n/a n/a 51440 n/a n/a n/a
16:00 |70 n/a n/a 51440 n/a n/a n/a
16:37 |70 912.16 9.34 51440 7.79 |2.39 20.29
16:52 |70 912.41 9.59 52680 7.77 |1.02 20.34
17:07 |70 912.46 9.64 53790 7.76 |1.41 20.36
17:22 |70 921.44 18.62 54840 7.76 |0.97 20.35
17:30 |70 921.45 18.63 55430 7.76 |1.43 20.39

24-h Aquifer Test

6/1/2016 9:58 0 903.93 0.00 55970 n/a n/a n/a

10:00 |50 903.93 0.00 55970 n/a n/a n/a
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Well Completion Report for CriN-1 through CrIN-5

Table 8.1-2 (continued)

Pumping Depth to Cumulative Purge
Rate Water Drawdown Volume Turbidity | Temperature
Date Time (gpma) (ft bgs) (ft) (gal.) pH (NTUY) (Degree C)
24-h Aquifer Test
6/1/2016 10:15 |50 910.36 6.43 56840 7.78 |1.49 20.74
10:30 |50 910.41 6.48 57720 7.78 |1.51 20.66
10:45 |58 910.39 6.46 58600 7.77 10.05 20.76
11:00 |58 910.39 6.46 59500 777 |1.25 21.40
11:15 | 58 910.38 6.45 60390 7.77 10.28 21.30
11:30 |58 910.39 6.46 61270 7.79 |0.13 21.29
11:45 |58 910.42 6.49 62160 7.78 10.10 21.13
12:00 |58 910.39 6.46 63050 7.77 |0.12 21.03
12:15 |58 910.43 6.50 63940 7.78 |0.80 20.88
12:30 |58 910.41 6.48 64830 7.77 10.40 20.52
12:45 |58 910.42 6.49 65720 7.77 |0.10 21.02
13:00 |58 910.41 6.48 66670 7.77 10.29 21.15
13:15 |58 910.40 6.47 67500 7.77 |0.04 21.35
13:30 |58 910.41 6.48 68390 7.77 |0.02 21.53
13:45 |58 910.40 6.47 69280 7.77 10.04 21.51
14:00 |58 910.37 6.44 70180 7.76 |0.66 21.67
14:15 |58 910.36 6.43 71070 7.76 [0.14 20.91
6/1/2016 14:30 |58 910.37 6.44 71960 7.77 |0.25 20.95
14:45 |58 910.34 6.41 72860 7.76 10.88 20.95
15:00 |58 910.33 6.40 73740 776 [0.24 20.99
15:15 |58 910.33 6.40 74640 777 10.72 21.21
15:30 |58 910.34 6.41 75530 7.76 |0.61 20.88
15:45 |58 910.31 6.38 76420 7.76 |0.50 20.58
16:00 |58 910.33 6.40 77320 776 [1.28 20.44
16:15 |58 910.31 6.38 78180 7.76 |3.65 20.42
16:30 |58 910.32 6.39 79080 7.76 |3.36 20.45
16:45 |58 910.31 6.38 79950 7.76 |2.67 20.45
17:00 |58 910.31 6.38 80830 7.76 |3.21 20.44
17:15 | 58 910.30 6.37 81710 7.76 [1.04 20.58
17:30 |58 910.31 6.38 82590 7.76 |0.95 20.72
17:45 |58 910.32 6.39 83480 7.76 [3.19 20.48
18:00 |58 910.32 6.39 84340 7.76 |2.18 20.25
18:15 |58 910.34 6.41 85210 7.76 |0.56 19.72
18:30 |58 910.33 6.40 86080 7.76 |0.16 19.80
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Well Completion Report for CrIN-1 through CrIN-5

Table 8.1-2 (continued)

Pumping Depth to Cumulative Purge
Rate Water Drawdown Volume Turbidity | Temperature
Date Time (gpma) (ft bgs) (ft) (gal.) pH (NTUY) (Degree C)
24-h Aquifer Test
6/1/2016 18:45 |58 910.35 6.42 86940 7.77 |1.38 19.83
19:00 |58 910.33 6.40 87810 7.82 |1.30 19.87
19:15 |58 910.32 6.39 88720 7.83 |1.49 19.72
19:30 |58 910.32 6.39 89560 7.81 |1.31 19.68
19:45 |58 910.32 6.39 90460 7.79 1143 19.66
20:00 |58 910.33 6.40 91280 7.79 |2.86 19.59
20:15 |58 910.33 6.40 92140 7.78 12.20 19.53
20:30 |58 910.33 6.40 93010 7.78 |1.20 19.53
20:45 |58 910.33 6.40 93850 7.78 |1.55 19.52
21:00 |58 910.33 6.40 94730 7.78 12.00 19.52
21:15 |58 910.33 6.40 95600 7.78 |2.20 19.52
21:30 |58 910.33 6.40 96450 778 [2.21 19.48
21:45 |58 910.34 6.41 97330 7.78 |1.67 19.48
22:00 |58 910.33 6.40 98100 7.78 |1.33 19.48
22:15 |58 910.33 6.40 98810 7.78 |1.20 19.44
22:30 |58 910.33 6.40 99220 7.78 |1.53 19.43
22:45 |58 910.33 6.40 100680 7.79 |0.51 19.35
23:00 |58 910.33 6.40 101540 7.79 |1.20 19.43
23:15 |58 910.33 6.40 102330 779 [1.22 19.48
23:30 |58 910.33 6.40 103170 7.79 10.62 19.34
23:45 |58 910.35 6.42 104030 7.79 |0.64 19.41
6/2/2016 0:00 58 910.32 6.39 104860 7.79 10.95 19.42
0:15 58 910.33 6.40 106020 7.79 |1.82 19.40
0:30 58 910.31 6.38 107370 7.76 [1.54 20.21
0:45 58 910.31 6.38 108160 7.79 |0.92 20.20
1:00 58 910.33 6.40 109060 7.74 |1.17 20.19
1:15 58 910.33 6.40 109880 7.74 |1.55 20.20
1:30 58 910.33 6.40 109380 7.75 |1.50 20.21
1:45 58 910.35 6.42 110380 775 (142 20.20
2:00 58 910.34 6.41 111530 7.74 |1.39 20.21
2:15 58 910.34 6.41 112480 7.74 11.39 20.20
2:30 58 910.31 6.38 113210 7.74 |1.32 20.21
2:45 58 910.32 6.39 114240 7.74 |1.14 20.21
3:00 58 910.32 6.39 114890 7.74 10.77 20.21
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Well Completion Report for CriN-1 through CrIN-5

Table 8.1-2 (continued)

Pumping Depth to Cumulative Purge
Rate Water Drawdown Volume Turbidity | Temperature
Date Time (gpma) (ft bgs) (ft) (gal.) pH (NTUY) (Degree C)
24-h Aquifer Test

6/2/2016 3:15 58 910.36 6.43 115740 774 11.20 20.21
3:30 58 910.35 6.42 116530 774 [1.27 20.21
3:45 58 910.33 6.40 117400 774 |1.15 20.24
4:00 58 910.37 6.44 118150 774 [1.26 20.22
4:15 58 910.38 6.45 119060 774 1110 20.23
4:30 58 910.35 6.42 119940 7.74 |0.90 20.20
4:45 58 910.39 6.46 120720 774 1112 20.21
5:00 58 910.40 6.47 121530 7.74 |1.10 20.20
5:15 58 910.40 6.47 122360 776 [1.15 20.19
5:30 58 910.40 6.47 123200 7.76 |1.20 20.17
5:45 58 910.40 6.47 124040 776 [1.10 20.18
6:00 58 910.41 6.48 124850 7.79 10.87 20.18
6:15 58 910.41 6.48 125680 7.76 |1.01 20.10
6:30 58 910.37 6.44 126530 7.79 |1.63 20.01
6:45 58 910.37 6.44 127410 777 |1.47 19.94
7:00 58 910.37 6.44 128200 777 |1.29 20.05
7:15 58 910.34 6.41 129060 7.76 |1.06 20.18
7:30 58 910.31 6.38 129920 7.76 |1.05 19.75
7:45 58 910.31 6.38 130830 7.76 [1.09 19.86
8:00 58 910.32 6.39 131630 7.77 |1.30 20.23
8:15 58 910.32 6.39 132490 776 [1.47 20.51
8:30 58 910.31 6.38 133350 7.76 |1.03 20.74
8:45 58 910.31 6.38 134210 7.76 |0.86 21.02
9:00 58 910.33 6.40 135130 7.75 [1.06 21.19
9:15 58 910.32 6.39 135940 7.76 |0.14 21.81
9:30 58 910.31 6.38 136810 775 (012 2214
9:45 58 910.32 6.39 137670 7.75 10.80 20.52
10:09 |0 n/a n/a 139050 n/a n/a n/a

@ gpm = Gallon per minute

bNTU = Nephelometric turbidity unit.
€ n/a = Not applicable.

9 NR = Not recorded.
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Well Completion Report for CrIN-1 through CrIN-5

Table 8.1-3
Field Water-Quality Parameters and Well Performance for Development of Well CrIN-3
Pumping Depth to Cumulative
Rate Water Drawdown | Purge Volume Turbidity | Temperature
Date Time (gpm?) (ft btoc®) (ft) (gal.) pH (NTU®) (Degree C)
Well Development?
Well development data for CrIN-3 were lost.
Step Test

9/8/2016 | 7:45 0 932.4 3.6 0 NRe® NR NR
7:48 52.0 930.3 15 340 6.33 11.0 18.39
7:56 55.0 930.1 1.3 570 NR NR NR
8:02 50.0 929.9 1.1 805 NR NR NR
8:08 44.0 929.7 0.9 1045 7.47 9.7 20.90
8:15 47.0 929.8 1.0 1285 7.54 25.4 21.00
8:20 46.0 929.7 0.9 1530 NR NR NR
8:25 47.0 929.7 0.9 1770 7.64 16.2 21.61
8:30 48.0 929.7 0.9 1860 NR NR NR
8:40 49.0 929.7 0.9 NR 7.67 231 21.50
8:45 48.0 929.9 1.1 NR NR NR NR
8:55 52.0 930.3 15 2915 NR NR NR
8:56 NR 930.4 1.6 3220 7.67 25.5 21.55
8:58 61.0 930.5 1.7 3530 NR NR NR
9:00 61.0 930.5 1.7 3850 NR NR NR
9:05 61.0 930.5 1.7 4145 NR NR NR
9:10 |[61.0 930.5 1.7 4450 7.65 334 20.53
9:15 62.0 930.5 1.7 4755 NR NR NR
9:20 |64.0 930.5 1.7 5055 NR NR NR
9:25 59.0 930.5 1.7 5360 7.65 7.3 20.48
9:30 61.0 930.5 1.7 NR NR NR NR
9:35 61.0 930.5 1.7 NR NR NR NR
9:40 60.0 930.5 1.7 NR 7.66 8.0 20.46
9:45 61.0 930.9 2.1 NR NR NR NR
9:50 75.0 931.4 26 NR NR NR NR
9:55 81.0 931.5 27 6125 7.64 6.9 20.00
10:00 |81.0 931.5 2.7 6530 NR NR NR
10:05 | 80.0 931.6 2.8 6930 NR NR NR
10:10 | 80.0 931.6 28 7330 7.64 5.9 20.04
10:15 | 80.0 931.5 27 7730 NR NR NR
10:20 |80.0 931.6 2.8 8130 NR NR NR
10:25 | 82.0 931.5 2.7 8540 NR NR NR
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Well Completion Report for CriN-1 through CrIN-5

Table 8.1-3 (continued)

Pumping Depth to Cumulative
Rate Water Drawdown | Purge Volume Turbidity | Temperature
Date Time (gpm?) (ft btoc®) (ft) (gal.) pH (NTU®) (Degree C)
Step Test

9/8/2016 |10:30 |80.6 931.5 2.7 8943 7.64 5.5 20.02
10:35 | 80.6 931.6 2.8 9346 NR NR NR
10:40 |80.8 931.6 2.8 9750 7.64 53 20.01

24-h Aquifer Test

9/8/2016 |15:00 |NR 932.1 3.3 9773 NR NR NR
15:15 | 81.0 931.4 2.6 10787 NR NR NR
15:23 | 80.0 931.4 2.6 11431 7.55 1.7 20.16
15:25 | 81.5 931.4 2.6 11594 NR NR NR
15:35 | 81.0 931.5 2.7 12399 7.51 3.6 20.12
15:45 |81.0 931.5 2.7 13208 NR NR NR
15:50 | 80.6 931.5 27 13611 7.50 2.8 20.09
15:55 |80.8 931.5 2.7 14015 NR NR NR
16:00 | 81.0 931.5 2.7 14420 7.51 2.8 20.10
16:15 | 81.0 931.5 2.7 15635 7.47 2.9 20.10
16:30 | 81.0 931.5 27 16850 7.48 3.3 20.05
16:40 |81.5 931.5 2.7 17665 NR NR NR
16:50 |80.5 931.5 27 18470 7.54 53 20.04
17:00 |81.0 931.5 27 19280 7.57 4.7 20.03
17:20 |81.0 931.5 27 20900 7.59 3.2 20.02
17:30 | 80.9 931.5 27 21709 7.60 3.0 20.01
17:45 |81.0 931.5 2.7 22924 7.62 2.3 20.01
18:00 |81.1 931.5 27 24140 7.62 2.7 20.00
18:15 | 81.2 931.5 27 25355 7.62 3.5 19.97
18:30 | 811 931.5 27 26573 7.63 2.8 19.94
18:45 | 81.1 931.5 2.7 27789 7.63 1.9 19.92
19:00 | 811 931.5 2.7 29006 7.64 1.9 19.91
19:30 | 81.2 931.5 27 31442 7.65 2.0 19.89
20:00 |81.3 931.5 2.7 33880 7.66 1.7 19.88
20:30 |81.2 931.5 27 36317 7.67 1.9 19.89
21:00 |81.4 931.5 2.7 38760 7.67 1.7 19.88
21:30 |81.3 931.6 2.8 41200 7.67 1.8 19.88
22:00 |81.3 931.6 2.8 43640 7.68 21 19.87
22:30 |81.5 931.6 2.8 46086 7.68 2.2 19.87

9/8/2016 |23:00 |81.5 931.6 2.8 48530 7.69 1.8 19.87
23:30 |81.4 931.6 28 50972 7.68 1.7 19.86
0:00 81.6 931.6 2.8 53421 7.69 1.7 19.83
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Well Completion Report for CrIN-1 through CrIN-5

Table 8.1-3 (continued)

Pumping Depth to Cumulative
Rate Water Drawdown | Purge Volume Turbidity | Temperature
Date Time (gpm?) (ft btoc®) (ft) (gal.) pH (NTU®) (Degree C)
24-h Aquifer Test
9/9/2016 |0:30 |81.4 931.6 2.8 55864 7.69 1.8 19.81
1:00 81.6 931.6 2.8 58312 7.70 1.6 19.81
1:30 81.7 931.6 2.8 60762 7.70 1.4 19.80
2:00 81.6 931.6 2.8 63211 7.70 14 19.79
2:30 81.6 931.6 2.8 65658 7.71 1.5 19.79
3:00 [815 931.6 2.8 68103 7.71 1.5 19.79
3:30 81.6 931.6 2.8 70550 7.71 1.2 19.79
4:00 81.7 931.6 2.8 73000 7.71 1.2 19.78
4:30 81.4 931.6 2.8 75443 7.71 1.2 19.77
5:00 81.7 931.6 2.8 77895 7.72 1.2 19.78
5:30 81.5 931.6 2.8 80340 7.71 1.3 19.77
6:00 81.7 931.6 2.8 82791 7.72 1.2 19.77
6:30 81.7 931.6 2.8 85241 7.72 1.2 19.77
7:00 82.0 931.6 2.8 87700 7.72 1.2 19.77
7:30 81.6 931.6 2.8 90149 7.72 1.2 19.80
8:00 81.9 931.7 2.9 92607 7.73 1.1 19.84
8:30 81.9 931.7 29 95063 7.73 1.2 19.85
9:00 81.5 931.7 29 97509 7.73 1.2 19.87
9:30 81.5 931.7 29 99955 7.73 1.1 19.87
10:00 | 81.7 931.7 29 102407 7.73 1.2 19.88
10:30 |81.4 931.7 29 104850 7.73 1.2 19.89
11:00 | 81.8 931.7 29 107305 7.73 1.2 19.91
11:30 |81.2 931.7 29 109742 7.74 14 19.95
12:00 |81.8 931.7 29 112195 7.73 1.2 19.99
12:30 | 81.3 931.6 28 114635 7.73 1.1 20.02
13:00 |81.7 931.6 2.8 117085 7.73 1.2 19.98
13:30 |81.5 931.6 2.8 119530 7.73 1.2 19.97
14:00 |81.5 931.6 2.8 121976 7.73 1.2 19.98
14:30 |81.6 931.6 2.8 124424 7.73 1.3 19.97
15:00 | 81.4 931.6 28 126867 7.73 1.3 19.97

@ gpm = Gallon per minute.

b ft btoc = Feet below top of casing.
¢ NTU = Nephelometric turbidity unit.

d This is the only data point available for well development.

¢ NR = Not recorded.
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Well Completion Report for CriN-1 through CrIN-5

Table 8.1-4
Field Water-Quality Parameters and Well Performance for Development of Well CriN-4
Cumulative
Pumping Depth to Purge
Rate Water Drawdown Volume Turbidity | Temperature
Date Time (gpm?) (ft btoc®) (ft) (gal.) pH (NTU®) (Degree C)
Well Development
6/19/2016 | 15:36 | NR? NR NR NR 8.70 10.6 20.10
15:38 | NR NR NR NR 8.61 3.2 20.16
17:11 | NR NR NR NR 12.19 4.9 21.63
17:12 | NR NR NR NR 12.10 1.3 21.20
18:37 | NR NR NR NR 12.07 4.8 20.80
6/20/2016 | 12:15 | 75.00 1090.0 0.00 0 14.14 3.5 20.71
12:33 | 75.00 1080.2 -9.83 1020 14.46 24.3 21.32
12:48 | 75.00 1090.3 0.23 2153 14.20 4.6 20.31
13:03 | 75.00 1090.3 0.30 3280 14.33 0.6 22.67
13:18 | 75.00 1090.4 0.37 4413 14.24 1.2 20.71
13:33 | 75.00 1090.5 0.42 5542 14.27 24 20.49
13:48 | 75.00 1090.5 0.48 6682 14.40 2.8 20.95
Step Test

6/21/2016 | 10:15 | 38.50 1080.7 1.2 12369 7.93 5.5 19.07

10:30 | 37.50 1080.7 1.2 12932 NR NR NR
10:45 | 37.46 1080.6 1.1 13494 7.94 8.8 19.93
11:00 | 37.40 1081.2 1.7 14055 7.92 6.8 19.68
11:15 | 60.50 1082.9 3.4 14922 7.91 NR 19.66

11:30 | 59.60 1083.0 3.5 15816 NR NR NR

11:45 | 59.80 1083.0 3.5 16713 NR NR NR

12:00 | 59.26 1085.0 5.5 17602 NR NR NR

12:15 | 74.00 1085.7 6.2 18718 NR NR NR
12:30 | 74.73 1085.8 6.3 19839 7.90 25 19.75
12:45 | 74.80 1085.8 6.3 20961 7.89 3.1 19.55
13:00 | 74.93 1083.7 4.2 22085 7.89 2.7 19.08

24-h Aquifer Test

6/21/2016 | 15:15 | 62.50 1083.1 3.6 22870 6.93 4.2 21.62
15:30 | 62.00 1083.2 3.7 23800 7.22 5.0 21.58
15:45 | 62.00 1083.2 3.7 24731 7.23 0.9 21.20
16:00 | 62.00 1083.2 3.7 25661 7.21 3.1 21.04
16:15 | 62.20 1083.2 3.7 26594 7.20 1.4 20.81
16:30 | 61.86 1083.2 3.7 27522 7.25 2.8 20.77
16:45 | 61.86 1083.3 3.8 28450 7.26 16.6 20.76
17:00 | 62.00 1083.3 3.8 29380 7.28 0.0 20.99
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Well Completion Report for CrIN-1 through CrIN-5

Table 8.1-4 (continued)

Cumulative
Pumping Depth to Purge
Rate Water Drawdown Volume Turbidity | Temperature
Date Time (gpma) (ft btoch) (ft) (gal.) pH (NTU¢) (Degree C)
24-h Aquifer Test
6/21/2016 | 17:15 | 61.60 1083.3 3.8 30304 7.27 2.0 20.81
17:30 | 61.80 1083.3 3.8 31232 7.30 0.0 20.78
17:45 | 61.86 1083.3 3.8 32160 7.30 3.9 20.69
18:00 | 61.53 1083.3 3.8 33083 7.29 2.7 20.69
18:15 | 61.86 1083.3 3.8 34011 7.28 9.1 20.55
18:30 | 61.73 1083.3 3.8 34937 7.30 0.6 20.55
18:45 | 61.73 1083.3 3.8 35863 7.32 6.7 20.53
19:00 | 61.86 1083.3 3.8 36791 7.35 1.9 20.55
19:15 | 61.80 1083.3 3.8 37718 7.20 41 20.57
19:30 | 61.73 1083.4 3.9 38644 7.26 0.5 20.55
19:45 | 61.93 1083.4 3.9 39573 7.35 1.8 20.59
20:00 | 61.73 1083.4 3.9 40499 7.39 6.1 20.48
20:15 | 61.82 1083.4 3.9 41427 7.38 2.4 20.39
20:30 | 62.20 1083.4 3.9 42360 7.41 3.0 20.43
20:45 | 62.26 1083.4 3.9 43294 7.39 0.5 20.44
21:00 | 61.93 1083.5 4.0 44223 7.36 202.9 20.41
21:15 | 68.93 1083.4 3.9 45257 7.35 0.0 20.41
21:30 | 55.60 1083.5 4.0 46091 7.42 0.4 20.37
21:45 | 62.13 1083.5 4.0 47023 7.38 0.6 20.33
22:00 | 62.33 1083.5 4.0 47958 7.40 16.5 20.32
22:15 | 61.73 1083.5 4.0 48884 7.39 0.1 20.28
22:30 | 61.93 1083.5 4.0 49813 7.42 0.6 20.29
22:45 | 62.46 1083.5 4.0 50750 7.41 0.0 20.32
23:00 | 61.40 1083.4 3.9 51671 7.39 3.0 20.25
23:15 | 61.73 1083.5 4.0 52597 7.10 0.0 20.28
23:30 | 61.66 1083.4 3.9 53522 7.18 0.0 20.26
23:45 | 67.86 1083.5 4.0 54540 7.19 0.0 20.22
6/22/2016 | 0:00 55.73 1083.5 4.0 55376 7.23 0.0 20.19
0:15 61.73 1083.4 3.9 56302 7.34 0.0 20.17
0:30 61.33 1083.4 3.9 57222 7.43 21 20.18
0:45 68.73 1083.4 3.9 58253 7.46 0.0 20.19
1:00 55.06 1083.4 3.9 59079 7.41 154.2 20.15
1:15 61.80 1083.4 3.9 60006 7.47 18.5 20.15
1:30 61.80 1083.4 3.9 60933 7.52 24.9 20.11
1:45 61.80 1083.4 3.9 61860 7.52 51.5 20.12
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Well Completion Report for CriN-1 through CrIN-5

Table 8.1-4 (continued)

Cumulative
Pumping Depth to Purge
Rate Water Drawdown Volume Turbidity | Temperature
Date Time (gpma) (ft btoch) (ft) (gal.) pH (NTU¢) (Degree C)
24-h Aquifer Test
6/22/2016 | 2:00 61.60 1083.4 3.9 62784 7.46 20.5 20.13
2:15 61.60 1083.4 3.9 63708 7.21 131 20.14
2:30 61.80 1083.4 3.9 64635 7.43 19.9 20.12
2:45 61.80 1083.4 3.9 65562 7.48 20.1 20.09
3:00 61.60 1083.4 3.9 66486 7.47 417.5 20.10
3:15 61.66 1083.4 3.9 67411 7.30 6.8 20.07
3:30 61.73 1083.4 3.9 68337 7.37 9.3 20.02
3:45 61.80 1083.4 3.9 69264 7.34 2.8 20.06
4:00 61.73 1083.4 3.9 70190 7.28 5.0 20.03
4:15 61.73 1083.4 3.9 71116 7.36 7.9 20.03
4:30 61.80 1083.4 3.9 72043 7.50 1217.6 20.04
4:45 61.66 1083.4 3.9 72968 7.53 14.0 20.03
5:00 61.60 1083.4 3.9 73892 7.53 1.0 20.03
5:15 61.66 1083.4 3.9 74817 7.53 1094.8 20.02
5:30 61.73 1083.4 3.9 75743 7.54 1220.0 19.97
5:45 61.86 1083.4 3.9 76671 7.56 0.6 19.96
6:00 61.66 1083.4 3.9 77596 7.59 2.7 19.90
6:15 61.60 1083.4 3.9 78520 7.52 4.8 19.96
6:30 61.60 1083.4 3.9 79444 7.28 1.3 20.02
6:45 61.80 1083.4 3.9 80371 7.48 17.7 20.04
7:00 61.60 1083.4 3.9 81295 7.54 3.2 20.06
7:15 65.66 1083.4 3.9 82271 7.34 4.4 20.03
7:30 64.93 1083.4 3.9 83245 7.39 21 20.05
7:45 62.20 1083.4 3.9 84178 7.40 0.0 20.10
8:00 54.93 1083.4 3.9 85002 7.46 1.8 20.14
8:15 61.66 1083.4 3.9 85927 7.52 29 20.18
8:30 61.60 1083.4 3.9 86851 7.57 20 20.25
8:45 61.86 1083.4 3.9 87779 7.45 1.4 20.28
9:00 61.80 1083.4 3.9 88706 7.51 3.1 20.35
9:15 61.80 1083.4 3.9 89633 7.64 1.3 20.44
9:30 61.93 1083.4 3.9 90562 7.66 1.7 20.55
9:45 61.73 1083.4 3.9 91538 7.59 11.3 20.43
10:00 | 61.60 1083.4 3.9 92512 7.64 0.0 20.60
10:15 | 62.33 1083.4 3.9 93338 7.61 1.8 20.90
10:30 | 61.86 1083.4 3.9 94266 7.61 2.8 21.08

53




Well Completion Report for CrIN-1 through CrIN-5

Table 8.1-4 (continued)

Cumulative
Pumping Depth to Purge
Rate Water Drawdown Volume Turbidity | Temperature
Date Time (gpma) (ft btoch) (ft) (gal.) pH (NTU¢) (Degree C)
24-h Aquifer Test
6/22/2016 | 10:45 | 61.73 1083.4 3.9 95192 7.58 1.2 21.04
11:00 | 61.80 1083.4 3.9 96119 7.62 4.3 20.96
11:15 | 61.73 1083.4 3.9 97045 7.51 0.8 21.46
11:30 | 62.00 1083.4 3.9 97975 7.54 1.9 21.28
11:45 | 62.06 1083.4 3.9 98906 7.56 3.1 21.23
12:00 | 62.13 1083.4 3.9 99838 7.46 0.2 21.24
12:15 | 61.46 1083.4 3.9 100760 7.58 25 21.31
12:30 | 62.06 1083.4 3.9 101691 7.60 1.6 21.39
12:45 | 61.66 1083.3 3.8 102616 7.62 2.8 21.30
13:00 | 61.66 1083.3 3.8 103541 7.57 3.1 20.92
13:15 | 62.13 1083.3 3.8 104473 7.67 3.1 20.92
13:30 | 62.00 1083.3 3.8 105403 7.69 0.9 20.71
13:45 | 62.13 1083.3 3.8 106335 7.69 25 20.70

@ gpm = Gallon per minute.

b ft btoc = Feet below top of casing.

¢ NTU = Nephelometric turbidity unit.

9 NR = Not recorded.
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Well Completion Report for CriN-1 through CrIN-5

Table 8.1-5
Field Water-Quality Parameters and Well Performance for Development of Well CrIN-5
Pumping Depth to Cumulative
Rate Water Drawdown | Purge Volume Turbidity | Temperature
Date Time (gpm?) (ft btoc®) (ft) (gal.) pH (NTU®) (Degree C)
Well Development
8/2/2016 | 18:14 | NR¢ NR NR NR 6.37 17.1 20.56
18:22 | NR NR NR NR 6.93 8.0 20.42
18:37 | NR NR NR NR 714 3.6 19.64
18:52 | NR NR NR NR 7.22 1.7 19.57
18:58 | NR NR NR NR 7.26 2.6 19.54
19:00 | NR NR NR NR 7.27 0.5 19.55
19:04 | NR NR NR NR 7.30 0.5 19.61
19:07 | NR NR NR NR 7.25 0.2 19.66
19:15 | NR NR NR NR 7.37 0.1 19.69
Step Test
8/3/2016 | 11:00 | NR 1157.9 0.9 0 NR NR NR
11:04 | NR 1159.1 0.3 373 NR NR NR
11:12 | 32.00 1159.2 0.4 713 NR NR NR
11:15 | 32.00 1159.2 0.4 843 NR NR NR
11:30 | 32.00 1159.2 0.4 1313 NR NR NR
11:45 | 32.00 1159.3 0.4 1782 NR NR NR
12:00 | 32.00 1159.3 0.4 2268 NR NR NR
12:09 | 50.00 1162.9 4.1 2693 NR NR NR
12:15 | 50.00 1163.1 4.2 2093 NR NR NR
12:30 | 50.00 1163.1 43 3791 NR NR NR
12:45 | 50.00 1163.2 4.4 4515 NR NR NR
13:00 | 50.00 1162.6 3.8 5284 NR NR NR
13:08 | 68.00 1153.7 5.2 5793 NR NR NR
13:15 | 68.00 1156.0 2.8 6402 NR NR NR
13:30 | 68.00 1156.1 2.8 7344 NR NR NR
13:45 | 69.00 1156.0 2.8 8318 NR NR NR
14:00 | 68.00 1156.0 2.8 9343 NR NR NR
24-h Aquifer Test
8/3/2016 | 16:00 | NR 1161.4 26 9343 NR NR NR
16:03 | NR 1161.5 26 9371 NR NR NR
16:06 | 60.00 1161.4 2.6 9573 NR NR NR
16:15 | 61.00 1161.5 26 10059 7.19 12.5 20.84
16:30 | 61.00 1161.5 26 10964 7.21 0.0 21.00
16:45 | 61.00 1161.5 2.7 11876 7.27 0.0 20.88
17:00 | 61.00 1161.5 27 12793 7.32 0.0 20.74
17:15 | 61.00 1161.5 27 13709 7.33 0.0 20.62
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Well Completion Report for CrIN-1 through CrIN-5

Table 8.1-5 (continued)

Pumping Depth to Cumulative
Rate Water Drawdown | Purge Volume Turbidity | Temperature
Date Time (gpma) (ft btoch) (ft) (gal.) pH (NTU¢) (Degree C)
24-h Aquifer Test
8/3/2016 | 17:30 | 61.00 1161.5 27 14624 7.36 | 0.0 20.57
17:45 | 61.00 1161.5 27 15540 7.38 |00 20.58
18:00 | 61.00 1161.5 27 16455 739 |00 20.56
18:15 | 61.00 1161.6 2.7 17372 739 | 0.0 20.56
18:30 | 61.00 1161.6 2.8 18289 7.40 0.0 20.43
18:45 | 61.00 1161.6 2.8 19205 7.40 0.0 20.46
19:00 | 61.00 1161.6 2.7 20122 738 | 0.0 20.27
19:15 | 61.00 1161.6 2.7 21039 7.40 0.0 19.65
19:30 | 61.00 1161.6 27 21954 743 |17 19.88
19:45 | 61.00 1161.6 27 20874 746 |08 19.90
20:00 | 61.00 1161.6 27 23793 747 |04 20.00
20:15 | 61.00 1161.6 27 24712 746 | 0.0 20.01
20:30 | 61.00 1161.6 2.8 25623 746 | 0.0 20.05
20:45 | 61.00 1161.6 27 26540 746 | 0.0 19.98
21:00 | 61.00 1161.6 2.8 27456 744 | 0.0 19.83
21:15 | 61.00 1161.6 27 28365 745 0.0 19.93
21:30 | 61.00 1161.6 2.7 29278 7.45 0.0 20.02
21:45 | 61.00 1161.6 2.7 30194 7.46 0.0 20.11
22:00 | 61.00 1161.6 2.7 31106 7.46 0.0 20.19
22:15 | 61.00 1161.6 2.7 32022 7.46 0.0 20.22
22:30 | 61.00 1161.6 2.8 32933 746 | 0.0 20.23
22:45 | 61.00 1161.6 2.8 33846 746 | 0.0 20.19
23:00 | 61.00 1161.6 27 34758 747 |00 20.23
23:15 | 61.00 1161.6 27 35671 747 | 0.0 20.19
23:30 | 61.00 1161.6 2.8 36583 746 | 0.0 20.17
23:45 | 61.00 1161.6 27 37494 746 | 0.0 20.18
8/4/2016 | 0:00 | 61.00 1161.6 2.7 38407 747 | 0.0 20.15
0:15 61.00 1161.6 27 39323 7.46 0.0 20.06
0:30 | 61.00 1161.5 2.7 40242 747 | 0.0 20.05
0:45 61.00 1161.6 2.7 41159 7.47 0.0 20.04
1:00 | 61.00 1161.6 2.8 42071 746 | 0.0 20.01
1:15 61.00 1161.6 2.7 42990 7.47 0.0 20.02
1:30 | 61.00 1161.6 2.8 43905 747 |00 20.04
1:45 | 61.00 1161.6 2.8 44816 747 |00 20.05
2:00 | 61.00 1161.6 2.8 45728 748 | 0.0 20.10
2:15 | 61.00 1161.6 2.8 46642 747 | 0.0 20.07
2:30 | 61.00 1161.6 27 47557 747 0.0 20.08
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Well Completion Report for CriN-1 through CrIN-5

Table 8.1-5 (continued)

Pumping Depth to Cumulative
Rate Water Drawdown | Purge Volume Turbidity | Temperature
Date Time (gpm2) (ft btoc®) (ft) (gal.) pH (NTUe) (Degree C)
24-h Aquifer Test
8/4/2016 | 2:45 | 61.00 1161.6 27 48472 7.48 0.0 20.14
3:.00 | 61.00 1161.6 2.7 49387 7.48 0.0 20.09
3:15 | 61.00 1161.6 2.8 50297 7.48 0.0 20.08
3:30 | 61.00 1161.6 2.8 51209 7.48 0.0 20.09
3:45 61.00 1161.6 2.7 52127 7.48 0.0 20.03
4:00 | 61.50 1161.6 2.7 53053 7.48 0.0 20.01
415 | 61.00 1161.5 2.7 53976 7.48 0.0 20.03
4:30 61.00 1161.5 2.7 54894 7.48 0.0 20.02
4:45 | 61.00 1161.6 2.7 55816 7.48 0.0 19.95
5:00 | 61.50 1161.6 2.7 56739 7.48 0.0 19.97
5:15 | 61.00 1161.6 2.7 57663 7.48 0.0 19.92
5:30 | 61.00 1161.6 2.8 58580 7.49 0.0 19.85
5:45 | 61.00 1161.6 2.8 59501 7.48 0.0 19.86
6:00 61.00 1161.6 2.8 60421 7.49 0.0 19.94
6:15 | 61.50 1161.6 2.8 61345 7.49 0.0 19.92
6:30 61.00 1161.6 2.8 62267 7.49 0.0 19.95
6:45 | 61.00 1161.6 2.8 63188 7.49 0.0 19.93
7:00 | 61.50 1161.6 2.8 64115 7.49 0.0 20.00
7:15 | 61.50 1161.7 2.8 65036 7.49 0.0 20.07
7:30 | 61.50 1161.7 2.8 65954 7.49 0.0 20.13
7:45 | 61.00 1161.6 2.8 66878 7.49 0.0 20.16
8:00 | 61.00 1161.7 2.8 67801 7.49 0.0 20.22
8:15 | 61.00 1161.7 2.9 68724 7.49 0.0 20.34
8:30 | 61.50 1161.7 2.9 69654 7.51 0.0 20.46
8:45 61.50 1161.7 29 70581 7.50 0.0 20.59
9:00 | 61.50 1161.7 2.8 71504 7.48 0.0 20.65
9:15 | 61.50 1161.6 2.8 72437 7.46 0.0 20.77
9:30 | 61.50 1161.6 2.8 73366 7.42 0.0 20.89
9:45 | 62.00 1161.7 2.8 74294 7.38 0.0 20.83
10:00 | 62.00 1161.6 2.8 75216 7.35 0.0 20.80
10:15 | 61.50 1161.7 2.8 76141 7.32 0.0 20.80
10:30 | 62.00 1161.7 2.8 77064 7.31 0.0 20.80
10:45 | 62.00 1161.7 29 77985 7.31 0.0 20.88
11:00 | 61.00 1161.7 2.8 78910 7.32 0.0 20.86
11:15 | 61.00 1161.7 2.8 79844 7.35 0.0 20.91
11:30 | 61.00 1161.7 2.8 80759 7.37 0.0 20.90
11:45 | 61.00 1161.7 2.9 81686 7.38 0.0 20.91
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Well Completion Report for CrIN-1 through CrIN-5

Table 8.1-5 (continued)

Pumping Depth to Cumulative
Rate Water Drawdown | Purge Volume Turbidity | Temperature
Date Time (gpma) (ft btoch) (ft) (gal) pH (NTU¢) (Degree C)
24-h Aquifer Test

8/4/2016 | 12:00 | 61.00 1161.7 29 82617 7.38 0.0 21.07
12:15 | 61.00 1161.7 29 83545 7.34 0.0 21.35
12:30 | 62.00 1161.7 2.8 84471 7.32 0.0 21.30
12:45 | 62.00 1161.7 29 85404 7.30 0.0 21.62
13:00 | 62.00 1161.7 2.8 86335 7.27 0.0 21.64
13:15 | 62.00 1161.6 2.8 87266 7.23 0.0 21.70
13:30 | 62.00 1161.7 2.8 88196 7.19 0.0 21.42
13:45 | 61.50 1161.7 2.8 89124 7.16 0.0 21.62
14:00 | 61.50 1161.6 2.8 90056 7.16 0.0 21.82
14:15 | 62.00 1161.7 2.8 90987 712 0.0 21.84
14:30 | 61.00 1161.6 2.8 91921 7.08 0.0 2213
14:45 | 62.00 1161.6 2.8 92849 7.06 0.0 22.16
15:00 | 62.00 1161.6 2.8 93781 7.00 0.0 21.79
15:15 | 61.50 1154.8 4.0 94706 6.96 0.0 21.34
15:30 | 62.00 1156.0 2.8 95636 6.92 0.0 21.34
15:45 | 62.00 1156.0 2.8 96562 6.89 0.0 21.36
16:00 | 62.00 1156.0 2.8 96989 6.87 0.0 21.33
16:04 | NR 1156.0 2.8 97737 NR NR NR

@ gpm = Gallon per minute.

b ft btoc = Feet below top of casing.

¢ NTU = Nephelometric turbidity unit.

9NR = Not reported.
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Well Completion Report for CriN-1 through CrIN-5

Table 8.2-1
CriN Aquifer Testing Summary

Well Step Tests Date Rates (gpm*) Constant Rate Date Rate (gpm)
CrIN-2 5/31/16 30, 50, 70 6/1/16 58
CrIN-4 6/21/16 38, 60, 75 6/21/16 62
CrIN-1 7/18/16 30,5070 7/19/16 70
CrIN-5 8/3/16 32, 50, 68 8/3/16 61
CrIN-3 9/8/16 50, 60, 80 9/8/16 81

* gpm = Gallon per minute.
Table 8.5-1
CriN Wells Survey Coordinates
Identification Northing Easting Elevation

CrIN-1 ground surface near vault 1768282.466 1640104.877 6704.634
CrIN-1 brass cap embedded in vault 1768296.963 1640089.494 6705.362
CrIN-1 top of well casing 1768293.719 1640089.572 6702.379
CrIN-2 ground surface near vault 1767800.123 1639781.404 6731.978
CrIN-2 brass cap embedded in vault 1767800.805 1639791.482 6732.415
CrIN-2 top of well casing 1767797.468 1639791.835 6729.616
CrIN-3 ground surface near vault 1767144.868 1639884.564 6721.625
CrIN-3 brass cap embedded in vault 1767139.006 1639887.412 6722.301
CrIN-3 top of well casing 1767135.850 1639888.440 6719.201
CrIN-4 ground surface near vault 1767025.389 1638874.060 6895.295
CrIN-4 brass cap embedded in vault 1767032.919 1638863.128 6895.950
CrIN-4 top of well casing 1767029.532 1638871.688 6892.871
CrIN-5 ground surface near vault 1767028.501 1638688.837 6902.375
CrIN-5 brass cap embedded in vault 1767025.241 1638678.338 6902.980
CrIN-5 top of well casing 1767023.434 1638680.808 6900.291

Notes: All coordinates are expressed as New Mexico State Plane Coordinate System Central Zone (NAD 83); elevation is
expressed in ft amsl using the National Geodetic Vertical Datum of 1929. Provisional survey conducted. Wells will be
resurveyed when vault is installed.
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Well Completion Report for CrIN-1 through CrIN-5

Table 8.6-1
Chromium Injection Well CrIN-1 Sample Information
Sample
Event ID Sample ID Date Collected Description Matrix
10718 WSTMO-16-121713 05/31/2016 Drilling fluids (top) Fluid
10718 WSTMO-16-121717 05/31/2016 Drilling fluids (top) field Fluid
duplicate
10718 WSTMO-16-121720 05/31/2016 Drilling fluids (top) trip blank Fluid
10718 WSTMO-16-121714 06/20/2016 Drilling fluids (middle) Fluid
10718 WSTMO-16-121716 06/20/2016 Drilling fluids (middle) field Fluid
duplicate
10718 WSTMO-16-121721 06/20/2016 Drilling fluids (middle) trip blank | Fluid
10718 WSTMO-16-121715 06/20/2016 Drilling fluids (bottom) Fluid
10718 WSTMO-16-121718 06/20/2016 Drilling fluids (bottom) field Fluid
duplicate
10718 WSTMO-16-121719 06/20/2016 Drilling fluids (bottom) trip blank | Fluid
10890 WSTMO-16-124932 08/22/2016 Drill fluids composite Fluid
10716 WSTMO-16-124933 08/22/2016 Drill fluids composite Fluid
10716 WSTMO-16-124934 08/25/2016 Drill fluids composite field Fluid
duplicate
10716 WSTMO-16-121722 05/31/2016 Drill cuttings (top) Soil
10716 WSTMO-16-121725 05/31/2016 Drill cuttings (top) trip blank Soil
10716 WSTMO-14-86601 06/20/2016 Drill cuttings (middle) Soil
10716 WSMTO-14-86603 06/20/2016 Drill cuttings (middle) trip blank | Soil
10716 WSTMO-16-121724 06/20/2016 Drill cuttings (middle) Soil
10716 WSTMO-16-121727 06/20/2016 Drill cuttings (middle) trip blank | Sail
10889 WSTMO-16-124931 08/22/2016 Drill cuttings (composite) Soil
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Well Completion Report for CriN-1 through CrIN-5

Table 8.6-2
Chromium Injection Well CrIN-2 Sample Information
Sample
Event ID Sample ID Date Collected Description Matrix

10670 WSTMO-16-116116 04/19/2016 Drilling fluids (top) Fluid
10670 WSTMO-16-116115 04/19/2016 Drilling fluids field duplicate Fluid
10670 WSTMO-16-116114 04/19/2016 Drilling fluids trip blank Fluid
10671 WSTMO-16-116118 05/02/2016 Drilling fluids (middle) Fluid
10671 WSTMO-16-116120 05/02/2016 Drilling fluids (middle) field Fluid

duplicate
10671 WSTMO-16-116121 05/02/2016 Drilling fluids (middle) trip blank | Fluid
10671 WSTMO-16-116117 05/10/2016 Drilling fluids (bottom) Fluid
10671 WSTMO-06-116119 05/10/2016 Drilling fluids (bottom) field Fluid

duplicate
10671 WSTMO-16-116122 05/10/2016 Drilling fluids (bottom) trip blank | Fluid
10719 WSTMO-16-121729 07/20/2016 Drill fluids composite Fluid
10719 WSTMO-16-121730 07/20/2016 Drill fluids composite Fluid
10719 WSTMO-16-121731 07/20/2016 Drill fluids composite field Fluid

duplicate
10669 WSTMO-16-111608 04/19/2016 Drill cuttings (top) Soil
10669 WSTMO-16-116111 04/19/2016 Drill cuttings (top) trip blank Soil
10669 WSTMO-16-116109 05/02/2016 Drill cuttings (middle) Soil
10669 WSTMO-16-116112 05/02/2016 Drill cuttings (middle) trip blank | Soil
10669 WSTMO-16-116110 05/10/2016 Drill cuttings (bottom) Soil
10669 WSTMO-16-116113 05/10/2016 Drill cuttings (bottom) trip blank | Soil
10720 WSTMO-16-121732 07/20/2016 Drill cuttings (composite) Soil
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Well Completion Report for CrIN-1 through CrIN-5

Table 8.6-3
Chromium Injection Well CrIN-3 Sample Information
Sample
Event ID Sample ID Date Collected Description Matrix
10867 WSTMO-16-124656 08/01/2016 Drilling fluids (top) Fluid
10867 WSTMO-16-124659 08/01/2016 Drilling fluids (top) field duplicate Fluid
10867 WSTMO-16-124662 08/01/2016 Drilling fluids (top) trip blank Fluid
10867 WSTMO-16-124658 08/10/2016 Drilling fluids (middle) Fluid
10867 WSTMO-16-124660 08/10/2016 Drilling fluids (middle) field duplicate Fluid
10867 WSTMO-16-124663 08/10/2016 Drilling fluids (middle) trip blank Fluid
10867 WSTMO-16124657 08/16/2016 Drilling fluids (bottom) Fluid
10867 WSTMO-16-124661 08/16/2016 Drilling fluids (bottom) field duplicate Fluid
10867 WSTMO-16-124664 08/16/2016 Drilling fluids (bottom) trip blank Fluid
10949 WSTMO-16-126034 09/15/2016 Drilling fluids (composite) Fluid
10949 WSTMO-16-126035 09/15/2016 Drilling fluids (composite) Fluid
10949 WSTMO-16-126036 09/15/2016 Drilling fluids (composite) field Fluid
duplicate
10866 WSTMO-16-124650 08/01/2016 Drill cuttings (top) Soil
10866 WSTMO-16-124653 08/01/2016 Drill cuttings (top) trip blank Soil
10866 WSTMO-16-124651 08/10/2016 Drill cuttings (top) Soil
10866 WSTMO-16-124654 08/10/2016 Drill cuttings (top) trip blank Soil
10866 WSTMO-16-124652 08/16/2016 Drill cuttings (top) Soil
10866 WSTMO-16-124655 08/16/2016 Drill cuttings (top) trip blank Soil
10950 WSTMO-16-126037 09/15/2016 Drill cuttings (composite) Soil
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Well Completion Report for CriN-1 through CrIN-5

Table 8.6-4
Chromium Injection Well CrIN-4 Sample Information
Sample
Event ID Sample ID Date Collected Description Matrix
10646 WSTMO-16-115216 04/01/2016 Drilling fluids (top) Fluid
10646 WSTMO-16-115219 04/01/2016 Drilling fluids (top) field duplicate Fluid
10646 WSTMO-16-115220 04/01/2016 Drilling fluids (top) trip blank Fluid
10646 WSTMO-16-115215 04/15/2016 Drilling fluids (middle) Fluid
10646 WSTMO-16-115218 04/15/2016 Drilling fluids (middle) field duplicate Fluid
10646 WSTMO-16-115221 04/15/2016 Drilling fluids (middle) trip blank Fluid
10646 WSTMO-16-115214 05/11/2016 Drilling fluids (bottom) Fluid
10646 WSTMO-16-115217 05/11/2016 Drilling fluids (bottom) field duplicate Fluid
10646 WSTMO-16-115222 05/11/2016 Drilling fluids (bottom) trip blank Fluid
10849 WSTMO-16-124363 07/25/2016 Drilling fluids (composite) Fluid
10849 WSTMO-16-124364 07/25/2016 Drilling fluids (composite) Fluid
10849 WSTMO-16-124365 07/25/2016 Drilling fluids (composite) field duplicate | Soil
10647 WSTMO-16-115223 04/01/2016 Drill cuttings (top) Soil
10647 WSTMO-16-115228 04/01/2016 Drill cuttings (top) trip blank Soil
10647 WSTMO-16-115224 04/15/2016 Drill cuttings (middle) Soil
10647 WSTMO-16-115226 04/15/2016 Drill cuttings (middle) trip blank Soil
10647 WSTMO-16-115225 05/11/2016 Drill cuttings (bottom) Soil
10647 WSTMO-16-115227 05/11/2016 Drill cuttings (bottom) trip blank Soil
10848 WSTMO-16-124362 07/25/2016 Drill cuttings (composite) Soil

63



Well Completion Report for CrIN-1 through CrIN-5

Table 8.6-5
Chromium Injection Well CrIN-5 Sample Information
Sample
Event ID Sample ID Date Collected Description Matrix
10749 WSTMO-16-122902 | 06/13/2016 Drilling fluids (top) Fluid
10749 WSTMO-16-122905 | 06/13/2016 Drilling fluids (top) field duplicate Fluid
10749 WSTMO-16-122908 | 06/13/2016 Drilling fluids (top) trip blank Fluid
10749 WSTMO-16-122903 | 06/21/2016 Drilling fluids (middle) Fluid
10749 WSTMO-16-122906 | 06/21/2016 Drilling fluids (middle) field duplicate | Fluid
10749 WSTMO-16-122909 | 06/21/2016 Drilling fluids (middle) trip blank Fluid
10749 WSTMO-16-122904 | 07/01/2016 Drilling fluids (bottom) Fluid
10749 WSTMO-16-122907 | 07/01/2016 Drilling fluids (bottom) field duplicate | Fluid
10749 WSTMO-16-122910 | 07/01/2016 Drilling fluids (bottom) trip blank Fluid
10558 WSTMO-16-124558 | 08/01/2016 Drilling fluids (composite) Fluid
10558 WSTMO-16-124559 | 08/01/2016 Drilling fluids (composite) Fluid
10558 WSTMO-16-124560 08/01/2016 Drilling fluids (composite) field Fluid
duplicate
10748 WSTMO-16-122893 | 06/13/2016 Drill cuttings (top) Soll
10748 WSTMO-16-122896 06/13/2016 Drill cuttings(top) field duplicate Soil
10748 WSTMO-16-122894 | 06/21/2106 Drill cuttings (middle) Soil
10748 WSTMO-16-122748 | 06/21/2016 Drill cuttings (middle) field duplicate Soil
10748 WSTMO-16-122895 07/01/2016 Drill cuttings (bottom) Soil
10748 WSTMO-16-122898 | 07/01/2106 Drill cuttings (bottom) field duplicate Soil
10859 WSTMO-16-124562 08/01/2016 Drill cuttings composite Soil
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