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How M;nVVVeIIs

Are There?

There are a total of 151 environmental groundwater
wells at LANL

e 20 are screened in shallow alluvial deposits

e 41 are screened in the discontinuous intermediate-
perched zones

* 90 are screened in the regional aquifer
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S What Are The_Components
of a Well?
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Advancing the Boring
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Drilling in Action
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Dual Casing

How do we keep pieces of the
rock walls from falling into the
boring?

Dual casing rotary advance

As the boring is advanced, a
steel casing is lowered into the
boring a few feet above the
drill bit

Telescoping casings are used
to prevent excess friction from
getting the casing stuck
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Retracting Wing Rotary Dirill

Bit

* How do we lower a bit inside a
steel casing to cut a boring
with a diameter bigger than
the casing?

* Retracting wing rotary drill bit

* When the bit is lowered, the
wings are retracted, so it fits
inside the casing

 When the bit is in place, the
high pressure water is turned
on, causing the wings to
expand
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Drill Pad Layout
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Vertical Distance and
Small Diameter
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Section 106 of the National Historic
Preservation Act requires Federal
agencies to take into account the effects
of their undertakings on historic
properties

* There are approximately 2,000 cultural
sites on Laboratory property. Some
archaeological sites are as old as 7,000
years while others are associated with the
Manhattan Project

* Many sites might appear unremarkable to
the untrained eye, but they hold great
value to today’s Pueblo communities
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TOTAL LENGTH
OF CASING AND SCREEN (FT) 1245.8

DEPTH TO WATER

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 (NYFROM 911.3 TO 1292.0 (FT)

SURFACE SEAL 8.0 T0 60.6

BENTONITE SEAL

18-IN CSG AND SHOE 579.3 TO 591.0

FINE SAND COLLAR 1059.8 TO 1061.8 (FT)
FILTER PACK 1061.8 TO 12264 (FT)

SCREENED INTERVAL 1162.0 TO 1222.0 (FT)

BOTTOM OF CASING 12433 (FT)
BENTONITE 12264 70 1283.0 (FT)
SLOUGH 1283.0 TO 1292.0 (FT)

BOTTOM OF BORING 1292.0 (FT)

D

60.6T0 1059.8 (FT)

ANGLEDWELL DRILLED
25° FROM VERTICAL

FEET = LINEAR FEET

ELEVATIONS (FT AMSL)
WELL CASING IBD
PROTECTIVE CASING TBD
GROUND SURFACE  TBD
BRASS CAP (MARKER) TBD.

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

TYPE OF CASING

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

JOINTTYPE WELDED

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 (N) 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*

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

HYDRATED BENTONITE BACKFILL
MATERIAL %&-IN BENTONITE CHIPS
AND 10/20 SAND

QUANTITY USED 43.5 FT* CALC 62.5

14-IN CSG AND SHOE
1280.0 TO 1291.8 (FT)

ET

STAINLESS-STEEL CENTRALIZERS
USED 4 ea. EVERY 60 FT ONBLANK CASING
USED 4 ea.at5 FT

ABOVE AND BELOW WELL SCREEN

WELL COMPLETION BEGAN
DATE 07/03/16 TIME 0730h
WELL COMPLETION FINISHED
DATE 07/24/16 TIME 0600h

Prepared by: PTM
Date: August 8,2016
File Name: CrIN-5_AsBuiltDiagram

Well CrIN-5 As-Built Well Construction Diagram Fact
Technical Area 05 (TA-05)
Los Alamos National Laboratory Sheet

\_FactSheet Los Alamos, New Mexico NOT TO SCALE
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LANL has developed a
Biological Resources
Management Plan under
the authority of the US
Fish and Wildlife Service

In this case it restricts
activities during the owl
breeding season (March 1
to August 31) along the
portion of the access road
shown in red

Drilling will commence as
soon as the restrictions
are lifted
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Challenges to Drilling

What Can Go Wrong During Drilling? Pretty Much Everything

* Unstable/incompetent rock layers can spall or collapse. In a worst case
scenario, the boring can be lost

* The oblique jointing of columnar basalt can push or pull the bit off of
its intended track, leading to a deviated boring

* Drilling fluid circulation can be lost if voids are encountered

e Separation or other damage to the drill string can occur. Remember,
the drive head on the rig and the drill bit can be separated by 1,000
feet or more

* Mechanical breakdown of the rig or circulation equipment.

 Complications during installation of the well and annular space
materials

—~ Human error
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Drilling Safety (1 of 2)

Drilling Is Inherently Dangerous

* Loads weighing many tons are repeatedly hoisted high into
the air

* Fluid hoses are under very high pressure and may rupture

 There are many opportunities for pinching or getting trapped
by equipment or materials

* Heavy vehicles and loads are driven to and around the site

* Long hours and working at night (drilling wells to these depths
is typically 24/7)

e Noise
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Drilling Safety (2 of 2)

For these reasons, the strictest health and safety protocols are
followed:

* Only essential personnel are allowed within the drill pad area

 Mandatory safety training (both general and site specific)
before field work begins

* All personnel wear required Personal Protective Equipment
* Daily health and safety discussions

* Constant awareness of the situation and surroundings

e OQOversight by health and safety professionals




Designing the Well
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Well Installation
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Filter Pack and
Bentonite Pellets
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Installing the

Annular Materials

GROUNDWATER WELL GROUTING

Grout

Top Soil

Nen-Caving
Water In Borehole Being Formation
Displaced By Grout

Borehole Filled
With Grout

Well Casing Filled

with Water Or
Fluid

Tremie Pipe

Fractured Bedrock

Drillable Plug
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Well Dev—e—opment -
Surge and Bail

SAFETY < EFFICIENCY ¢ TRANSPARENCY




Well Development —
Pumping
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