QHny) Designation: D 5876 — 95 (Reapproved 2000)

Standard Guide for

Use of Direct Rotary Wireline Casing Advancement Drilling
Methods for Geoenvironmental Exploration and Installation
of Subsurface Water-Quality Monitoring Devices

This standard is issued under the fixed designation D 5876; the number immediately following the designation indicates the year of
original adoption or, in the case of revision, the year of last revision. A number in parentheses indicates the year of last reapproval. A
superscript epsilonejf indicates an editorial change since the last revision or reapproval.

1. Scope priate safety and health practices and determine the applica-

1.1 This guide covers how direct (straight) wireline rotary Pility of regulatory limitations prior to use. _ _

used for geoenvironmental exploration and installation ofor @ series of options and does not recommend a specific
subsurface water-quality monitoring devices. course of action. This document cannot replace education or
o N experience and should be used in conjunction with professional
th,NOTE_ 3_72? tirm t‘:}'rfd W't:‘ respecé“étm? rOtf";”Ydd”'"”g method ?fdjudgment. Not all aspects of this guide may be applicable in all
'S guide indicates that a water-based drifing fiuld or air IS INjected ;e mstances. This ASTM standard is not intended to repre-
through a drill-rod column to rotating bit(s) or coring bit. The fluid or air | h dard of b hich the ad f
cools the bit(s) and transports cuttings to the surface in the annulu§en_t or rep aceF e stan "%r or care y_W ich the a equacyp
between the drill rod column and the borehole wall. a given professional service must be judged, nor should this
Note 2—This guide does not include all of the procedures for fluid document be applied without consideration of a project’'s many
rotary systems which are addressed in a separate guide, Guide D 5783inique aspects. The word “Standard” in the title of this

1.2 The term “casing advancement” is sometimes used tgocument means only that the document has been approved
describe rotary wireline drilling because at any time, the centethfough the ASTM consensus process.
pilot bit or core barrel assemblies may be removed and th(i Referenced Documents
large inside diameter drill rods can act as a temporary casing’
for testing or installation of monitoring devices. This guide 2:1 ASTM Standards: o o
addresses casing-advancement equipment in which the drill rod D 420 Guide to Site Characterization for Engineering, De-
(casing) is advanced by rotary force applied to the bit with ~ Sign, and Construction Purpoées_ _
application of static downforce to aid in the cutting process. D 653 Terminology Relating to Soil, Rock, and Contained
1.3 This guide includes several forms of rotary wireline Fluids® i . o )
drilling configurations. General borehole advancement may be D 1452 Practice for Soil Investigation and Sampling by
performed without sampling by using a pilot roller cone ordrag ~_ Auger Borings _ _
bit until the desired depth is reached. Alternately, the material D 1586 Test Method for Penetration Test and Split-Barrel
may be continuously or incrementally sampled by replacing the _ Sampling of Soils _
pilot bit with a core-barrel assembly designed for coring either D 1587 Practice for Thin-Walled Tube Geotechnical Sam-
rock or soil. Rock coring should be performed in accordance _Pling of Soil$ _ . _
with Practice D 2113. D 2113 Practice for Diamond Core Drilling for Site Inves-
1.4 The values stated in both inch-pound and Sl units are to _tigatior? o o _
be regarded separately as the standard. The values given inD 2488 Practice for Description and Identification of Soils
parentheses are for information only. (Visual-Manual Proceduré) _ .
1.5 Direct rotary wireline drilling methods for geoenviron- D 3550 Practice for Ring-Lined Barrel Sampling of Sbils
mental exploration will often involve safety planning, admin- D 4220 Practice for Preserving and Transporting Soil
istration, and documentation. This guide does not purport to _Samples o
specifically address exploration and site safety. D 4428/D4428M Test Methods for Crosshole Seismic Test-

1.6 This standard does not purport to address all of the ing? . o
safety concerns, if any, associated with its use. It is the D #4630 Test Method for Determining Transmissivity and

responsibility of the user of this standard to establish appro- ~ Storage Coefficient of Low-Permeability Rocks by In Situ
Measurements Using the Constant Head InjectionTest
D 4631 Test Method for Determining Transmissivity and

1 This guide is under the jurisdiction of ASTM Committee D18 on Soil and
Rockand is the direct responsibility of Subcommittee D18.21 on Ground Water and
Vadose Zone Investigations. —_—
Current edition approved Dec. 10, 1995. Published February 1996. 2 Annual Book of ASTM Standardgol 04.08.

Copyright © ASTM, 100 Barr Harbor Drive, West Conshohocken, PA 19428-2959, United States.
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Storativity of Low-Permeability Rocks by In Situ Mea- bottom of the borehole) is usually recorded to the nearest 0.1 ft
surements Using the Pressure Pulse TechRique (0.03 m).

D 4700 Guide for Soil Sampling from the Vadose Zéne 3.2.4 coefficient of uniformity- C,(D), the ratio Dgy/D;,

D 4750 Test Method for Determining Subsurface Liquid whereDg is the particle diameter corresponding to 60 % finer
Levels in a Borehole or Monitoring Well (Observation on the cumulative particle-size distribution curve, ddg is

Well)? the particle diameter corresponding to 10 % finer on the
D 5079 Practices for Preserving and Transporting Rockumulative particle-size distribution curve.

Core Samples 3.2.5 drill hole—a cylindrical hole advanced into the sub-
D 5088 Practice for Decontamination of Field Equipmentsurface by mechanical means. Also known as a borehole or

Used at NonRadioactive Waste Sttes boring.

D 5092 Practice for Design and Installation of Ground 326 drill string—the complete rotary drilling assembly
Water Monitoring Wells in Aquifers _ under rotation including bit, sampler/core barrel, drill rods, and
D 5099 Practice for Development of Ground Water Moni- connector assemblies (subs). The total length of this assembly
toring Wells in Aquifers is used to determine drilling depth by referencing the position
D 5254 Practice for Minimum Set of Data Elements t0 of the top of the string to a datum near the ground surface.

Identify a Ground-Water Site 3.2.7 filter pack—also known as a gravel pack or primary

D 5434 Guide for Field Logging of Subsurface Explora- fiier pack in the practice of monitoring-well installations. The
tions of Soil and Rock o , gravel pack is usually granular material, having selected
D 5730 Guide to Site Characterization for Environmentalyqin_size characteristics, that is placed between a monitoring

Purposes with Emphasis on Soil, Rock, the Vadose Zongjeyice and the borehole wall. The basic purpose of the filter

and Ground Water _ . pack or gravel envelope is to act as: a nonclogging filter when
D 5781 Guide for Use of Dual-Wall Reverse-Circulation heq aquifer is not suited to natural development or, as a

Drilling for Geoenvironmental Exploration and Installa- ormation stabilizer when the aquifer is suitable for natural
tion of Subsurface Water-Quality Monitoring Devies development.

D 5782 Guide for Use of Direct Air-Rotary Drilling for
Geoenvironmental Exploration and Installation of Subsur
face Water-Quality Monitoring Devicés

D 5783 Guide for Use of Direct Rotary Drilling with
Water-Based Drilling Fluid for Geoenvironmental Explo-
ration and Installation of Subsurface Water-Quality Moni-
toring Device$

D 5784 Guide for Use of Hollow-Stem Augers for Geoen-
vironmental Exploration and Installation of Subsurface
Water-Quality Monitoring Devices

D 5876 Guide for the Use of Direct Rotary Wireline Casing
Advancement Drilling Methods for Geoenvironmental
Exploration and the Installation of Subsurface Water-
Quality Monitoring Device3

3.2.7.1 Discussior—Under most circumstances, a clean,
‘quartz sand or gravel should be used. In some cases, a
prepacked screen may be used.

3.2.8 head space-on a double- or triple-tube wireline core
barrel it is the spacing adjustment made between the pilot-shoe
leading edge and the inner kerf of the outer-tube cutting bit.
Spacing should be abotfis in. or roughly, the thickness of a
matchbook. (The head-space adjustment is made by removing
the inner-barrel assembly, loosening the lock nut on the
hanger-bearing shaft and either tightening or loosening the
threaded shaft until the inner barrel is moved the necessary
distance, up or down, to obtain the correct setting. Reassemble
the inner- and outer-barrel assemblies, attach the barrel to the
drill rod or a wireline and suspend vertically allowing the
3. Terminology inner-barrel assembly to hang freely inside the outer barrel on
the inner hanger-bearing assembly. Check the head space. It is
imperative that the adjustment is correct to ensure that the inner
barrel is free to rotate without contacting the outer barrel. If
incorrectly adjusted, the inner barrel wilhang up” and rotate
with the outer barrel as the core is being cut. This will cause the
core to break and block entry of core into the inner barrel.)

3.1 Definitions—Terminology used within this guide is in
accordance with Terminology D 653 with the addition of the
following:

3.2 Definitions of Terms Specific to This Standard:

3.2.1 bentonite—the common name for drilling fluid addi-
tives and well-construction products consisting mostly of . ., . o
naturally occurring montmorillonite. Some bentonite products 3.2.9 grout shoe-a drillable ""plug” containing a check

have chemical additives that may affect water-quality analyseé’.al\{e that is positiongq yvithin the lowermost section of a
3.2.2 bentonite pellets-roughly spherical- or disk-shaped casing column. Grout is injected through the check valve to fill

units of compressed bentonite powder (some pellet manufadhe annular space between the casing and the borehole wall or

turers coat the bentonite with chemicals that may affect th@nother cas_ing. . . .

water-quality analysis). 3.2.9.1 Discussior—The composition of the drillable
3.2.3 cleanout depth-the depth to which the end of the drill ~'PIug” should be known and documented.

string (bit or core barrel cutting end) has reached after an 3.2.10 grout packer—an inflatable or expandable annular

interval of cutting. The cleanout depth (or drilled depth as it isPlUg that is attached to a tremie pipe, usually positioned

referred to after cleaning out of any sloughed material in thdmmediately above the discharge end of the pipe.
3.2.11 intermittent sampling devicesusually barrel-type

samplers that are driven or pushed below the bottom of a
3 Annual Book of ASTM Standardgol 04.09. borehole with drill rods or with a wireline system to lower,
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drive, and retrieve the sampler following completion of anthe combination rotary and static down forces to the bit.
increment of drilling. The user is referred to the following General drill-hole advancement may be performed without
standards relating to suggested sampling methods and procgampling by using either a pilot roller cone or drag bit until the
dures: Practice D 1452, Test Method D 1586, Practice D 355Qjesired depth is reached. Alternately, the material may be
and Practice D 1587. continuously or incrementally sampled by replacing the pilot
3.2.12in-situ testing devices-sensors or probes, used for bit with a core-barrel assembly designed for coring either rock
obtaining mechanical- or chemical-test data, that are typicallyr soil.
pushed, rotated, or driven below the bottom of a borehole 4.2 The pilot bit or core barrel can be inserted or removed at
following completion of an increment of drilling. However, any time during the drilling process and the large inside
some in-situ testing devices (such as electronic pressumiameter rods can act as a temporary casing for testing or
transducers, gas-lift samplers, tensiometers, and so forth) maystallation of monitoring devices.
Lequwe lowering and setting of t.he quICG(S) in preeX|st|r.195. Significance and Use
oreholes by means of a suspension line or a string of lowering . ) .
rods or pipes. Centralizers may be required to correctly 9.1 Wireline casing advancement may be used in support of
position the device(s) in the borehole. geoenwro_nm_ental e?(ploratmn and for msf[allatlon of subsur_—
3.2.13 lead distance-the mechanically adjusted length or face monitoring devices in both unconsolidated and consoli-
distance that the inner-barrel cutting shoe is set to extenflated materials. Use of direct-rotary wireline casing-
beyond the outer core-barrel cutting bit in order to minimize@dvancement drilling methods with fluids are applicable to a
possible core-erosion damage that can be caused by tiéde variety of consolidated or unconsolidated materials as
circulating drilling-fluid media. Lead distance is checked by!ong as fluid circulation can be maintained. Wireline casing-
vertically suspending the entire core-barrel assembly from &dvancement drilling offers the advantages of high drilling-
wireline or from a section of drill rod so that the inner-barrel Penetration rates in a wide variety of materials with the added
can hang freely from the upper inner-barrel swivel assemblypenefit of the large-diameter drilling rod serving as protective
The cutting shoe extension below the outer core-barrel cuttin§asing. Wireline coring does not require tripping in and out of
b|t can then be Checked_ Thstiffer" or more Competent the the h0|e eaCh t|me a core iS Obtained. The dl’l|| I’OdS need Only
formation to be cored, the less the extension of the inner-barrdle removed when the coring bit is worn or damaged or if the
3.2.14 overshot—a latching mechanism located at the end 5.1.1 Wireline casing advancers may be adapted for use
of the hoisting line. It is specially designed to latch onto orWwith circulating air under pressure for sampling water-sensitive
release pilot bit or core-barrel assemblies. materials where fluid exposure may alter the core or in
3.2.15 pilot bit assembly-design to lock into the end Cavernous materials or Ios_t circulation _occ(lls 2).4 Several
section of drill rod for drilling without sampling. The pilot bit advantages of using the air-rotary drilling method over other
can be either drag, roller cone, or diamond plug types. The bifnethods may include the ability to drill rather rapidly through
can be set to protrude from the rod coring bit depending orfonsolidated materials and, in many instances, not require the
formation conditions. introduction of drilling fluids to the borehole. Air-rotary
3.2.16 sub—a substitute or adaptor used to connect fromdrilling techniques are usually employed to advance the
one size or type of threaded drill rod or tool connection toborehole when water-sensitive materials (that is, friable sand-
another. stones or collapsible soils) may preclude use of water-based
3.2.17 subsurface water-quality monitoring deviee an  fotary-drilling methods. Some disadvantages to air-rotary drill-
instrument placed below ground surface to obtain a sample fdfg may include poor borehole integrity in unconsolidated
analyses of the chemical, biological, or radiological characterMaterials when casing is not used and the possible volatiliza-

istics of subsurface pore water or to make in-situ measurelion of contaminants and air-borne dust. Air drilling may not be
ments. satisfactory in unconsolidated or cohesionless soils, or both,

3.2.18 wireline drilling—a rotary drilling process which When drilling below the ground-water table. In some instances,
uses special enlarged inside diameter drilling rods with specigvater or foam additives, or both, may be injected into the air

latching pilot bits or core barrels which are raised or loweredstream to improve cuttings-lifting capacity and cuttings return.
inside the rods with a wireline and overshot latching mechalJse of water or other additives, or both, should be documented.

nism. The use of air under high pressures may cause fracturing of the
_ formation materials or extreme erosion of the borehole if
4. Summary of Practice drilling pressures and techniques are not carefully maintained

4.1 Wireline drilling is a rotary drilling process that uses and monitored. If borehole damage becomes apparent, other
special enlarged inside diameter drilling rods with specialdrilling method(s) should be considered.
latching pilot bits or core barrels which are raised or lowered 5.1.2 When air is used as the circulating fluid, the user
inside the rods with a wireline and overshot latching mechashould consult Ref§l, 2) and Guide D 5782.
nism. The bottom section of rod has either a diamond or 5.2 The application of wireline casing advancement to
carbide coring bit at the end and is specially machined t@eoenvironmental exploration may involve sampling of ground
accommodate latching of either pilot bits or core barrels. The
overshot mechanism is deSigned to latch and unlatch bit or “The boldface numbers given in parentheses refer to a list of references at the
barrel assemblies. Bit cutting is accomplished by application oénd of the text.
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water, soil, or rock; or in-situ or pore-fluid testing; or installa- systems and procedures used for geoenvironmental exploration
tion of other casings for subsequent drilling activities inand subsurface water-quality monitoring device installations
unconsolidated or consolidated materials. include direct air or mud-rotary drilling using wireline drill
5.3 The wireline drill rod can act as a temporary casing andods. The wireline drill rod has a large inside diameter and is
may be used to facilitate the installation of a monitoringequipped with either a wireline-retrievable center pilot bit for
device. The monitoring device may be installed as the drill rodyeneral hole advancement, or a rock- or soil-core barrel for

is removed from the drill hole. sampling the borehole as it is advanced. Figattroughd)
Note 3—The user may install a monitoring device within the same drill Shows basic schematics of the components of a wireline-
hole wherein sampling or in-situ testing was performed. drilling assembly using a rock core-barrel assembly to sample

5.4 Wireline casing-advancement rotary-drilling methodsformations as drilling progresses.

use fluid or air circulation to lubricate cutting bits and for 6.2 The basic mechanical components of wireline casing-
removal of drill cuttings. In many cases, additives are added t@dvancement drilling systems include the drill rig with either
improve circulation, cuttings return, borehole wall stabiliza- hollow spindle or top-head drive, drill rods, coring or casing
tion, and sealing of the borehole wall from fluid loss. The usepjts, overshot assembly, pilot bit, or core barrel. Water-based
of fluid or air under high pressures may allow for damage tOyiq circulation systems require drill fluid, mud pit, suction
formation materials by fracturing or excessive erosion ifpqge grill fluid circulation pump, pressure hose, and swivel.
drilling conditions are not carefully maintained and monitored.Air circulation systems require an air compressor, dust collec-
If undesirable formation damage is occurring or evident, othe[or, air cleaning device, pressure hose, and swiv’el.

drilling method(s) should be considered. ) - ) )
6.2.1 Drill Rig—Most top-head drive or hollow-spindle
6. Apparatus drills are suitable for performing rotary wireline drilling.
6.1 General—Direct rotary wireline casing advancement Rock-coring drills with smooth hydraulic operation and high
| Wireline
—— Overshot
Assembly
o
] prill Pipe —
 — Latch Assembly
[+)
1™ Inner Barrel | - Spindle Bearing
] Ai and Adjustment
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’ i
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2 - Outer Barrel 4 2
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LOWERED INTO POSI- BARREL ROTATING, INNER AND CORE OUT OF HOLE CORING BIT REMAIN
TION BARREL STATIONARY IN HOLE

FIG. 1 Schematics of Wire-Line Drilling Assembly
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RPM capability are desirable for rock-coring operations. Ro-conditions occur (lost circulation, zones of contamination, and
tary table and kelly drills generally are not acceptable forso forth) requiring these problem zones in the borehole to be
wireline-drilling use due to difficulty or inability to raise and cased off.

lower wireline assemblies. The drill unit should have the Note 5—0Dirill rods usually require lubricants on the threads to allow

ab_lllty to rotate a dr|II_-r0d_ column qnd apply a an_tro"able easy threading and unthreading of the drill-rod tool joints. Some lubricants
axial force on the drill bit appropriate to the drilling and have organic or metallic constituents, or both, that could be interpreted as
sampling requirements and the geologic conditions. contaminants if detected in a sample. Various lubricants are available that

6.2.2 Drill Rods, transfer force and rotation from the drill have components of known chemistry. The effect of drill-rod lubricants on
rig to the bit or core barrel. When rotary drilling is stopped, theCh?mi‘a‘?" analyses ‘(’jf ﬁlé_‘mp'ii should be Cor_‘jider?d a”dddgcume”ted when

. - S - : sing direct-rotary drilling. The same consideration and documentation

!arge inside d.lameter. wireline drill rod acts can as casmg, thaghould be given to lubricants used with water swivels, hoisting swivels, or
is, by preventing against hole collapse—to allow for testing o

installati f itori devi for hol tocti Dril Tother devices used near the drilling axis.
installation of monitoring devices for hole protection. Dri . . . . . .
rods conduct drilling fluid to the bit or core barrel. Individual 6.2.3 The casing bit or core bit provides the material cutting

) ) d . . - capability. In coring operations, the bit is referred to as a core
drill rods (that is, drill stem, drill string, drill pipe) should be it. Rock coring should be performed in accordance with

straight so they do not contribute to excessive vibrations o : ) . )
g . : ractice D 2113. Soil sampling or coring methods, some of
whipping” of the drill-rod column. All threaded connections _ : . .

which are listed in 2.2, can also be used to obtain samples.

should be in good repair and not leak significantly at th o ; X . ;
internal fluid pressure required for drilling. Drill rods should be i?heonusgghrrrl%lliﬂg iﬁ:"g%’?sd\r’;gffergigtgogi:;wg l:?i tp"Ot bit,
made up securely by wrench tightening at the threaded joint(s‘?’ 6231 Numerbus coring or casing bits can be éelected

at all times to prevent rod damage. depending on the properties of the formation to be drilled or

. 6221 W"?"”e dr_|II rod dimensions are not fully §tandard— cored. Since it is undesirable to remove the outer bit, design of
ized. The available sizes depend on the manufacturing SOUrC@Sis pit is extremely important. When coring, particularly in

§3|)|' Gentehral S_ole dlzzmce:ter a\éa!:f?\}le frofm {nost m:nUfaCttL.”erﬁnconsolidated materials, it is important that the bit cuts the
ofiows the Diamond tore Drill Manutacturers ASSoCialion . qiaria1 and not merely tears it and pushes it aside. Some bit

(DCDMA, size conventions of A (48-mm), B (59.9—mr_n), N types successfully used include either carbide inserts coring
(75.7-mm), H (96.3-mm), and P (122.6-mm) sidé} Inside s o giamond core bits. In rock-coring operations the kerf
diameter varies depending on the manufacturer. design inner gage of bit, matrix cutting capacity, and location
Note 4—Sizes of casings, casing bits, drill rods, and core barrels ar®f drilling-fluid circulation ports are important. The inner gage
standardized by the DCDMA and the American Petroleum Institute (API).0f the bit can be selected so that the core is slightly undercut,
Refer to Ref(4) for available sizes and capacities of common use drilling thereby allowing it to move freely up the inner tube and not
equipments for soil and rock exploration. cause core blockage. If the core is over cut and air is present in
6.2.2.2 The wireline lead rod contains shoulders for latchinghe barrel, consideration should be given to possible alteration
of pilot bits or core barrels. All wireline lead-rod sections areof the core that may occur during subsequent sealing and
equipped with coring or casing bits. There are many configustorage of the core obtained. It is beyond the scope of this
rations of wireline drilling equipment possible depending onguide to recommend bit styles. Bit selection can be aided by
the manufacturer. With rock-coring systems, the wireline leadeview of literature (1, 2, 3, 5, 6)and consultation with
rod is equipped with a reaming shell to ensure circulation andnanufacturers.
act as a stabilizer. Some multipurpose systems allow for 6.2.3.2 The dimensions of the coring or casing bits often
latching of pilot bit, rock-core barrel, or soil-core barrel to the control the maximum diameter of testing or sampling device
lead wireline rod section. In most coring operations the leadhat can be inserted through the wireline drill rods. As
wireline rod is considered to be the outer barrel in a double- omentioned previously, the bit size is usually selected to provide

triple-tube core barrel design (see Practice D 2113). The bit ig drill hole of sufficient diameter for required borehole sam-
referred to as a core bit. pling or testing to be accomplished or for insertion of instru-

6.2.2.3 The wireline rod size is usually selected to provide 4nentation device components such as the screened intake, riser

drill hole of sufficient diameter for the required sampling, PiPe, filter'pagk, qnd well-completion installation devices such
testing, or insertion of instrumentation-device componentsaS & tremie pipe in the borehole.

such as, the screened intake and filter pack and installation 6-2.4 Wireline Retrievable Pilot-Bit Assemblysed when no
devices such as a tremie pipe. The inside diameter of thBorehole coring/sampling is desired. The assembly is equipped
wireline rod should permit easy insertion and retraction of awith a receiver for pickup by the overshot latching assembly.
sampler or a pipe with a sufficiently large inside diameter toSevergI pl|0t'-blt styles are avalla_ble mcludmg roller cone and
accommodate the placement of completion materials adjaceffag bit configurations. Bit selection can be aided by review of
to the screened intake and riser of an instrumentation devicditerature(l, 2, 3, 5, 6)and consultation with manufacturers.
Coring bits are selected to provide adequate required hole or Nore 6—Bottom-discharge bits are those having drill-fluid circulation
core diameter, or both. Selection of protective casings, bits, andlscharge ports in direct contact with the base of the hole. If these bits are
core barrels is made by considering size requirements listegsed to drill loose cohesionless materials, jetting or excessive erosion of
above combined with: annulus circulation capabilities of drill the test intervals could occur.

rod used, and the need for tapering from larger to smaller 6.2.5 Overshota latching retrieval assembly that is lowered
diameters casings (“nesting” of casing) if difficult drilling into the hole with a wireline hoist cable to either retrieve or
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lower core-barrel inner assemblies or bits equipped with amefore recirculation. The mud pit is usually a shallow, open
upper retrieval spear and downhole latching assemblies. metal tank with baffles; however, for some circumstances, an
excavated pit with some type of liner, designed to prevent loss
core barrel assembly into a dry hole, a retrievable dry-hole lowering too’Ef drilling ﬂu,'d and to C_O”ta'” potential contaminants th_at may
should be employed to prevent damaging the outer bit kerf, matrix, o€ Present in the cuttings, may be used. The mud pit can be
latching assemblies, or combination thereof. Inner tools should not b&lsed as a mixing reservoir for the initial quantity of drilling
allowed to free-fall down the drill rod in a dry hole. fluid and, in some circumstances, for adding water and
additives to the drilling fluid as drilling progresses.

Note 7—When lowering a latching bit assembly or retrievable inner-

6.2.6 Wireline Core Barrelsavailable for obtaining continu-
ous samples of soil or rock. The barrels for use in coring rock Nore 8—Some drilling-fluid components must be added to the com-
vary in design and manufacture from those barrels used favosite mixture before other components; consequently, an auxiliary
coring unconsolidated materials. The best core recovery ifnixing reservoir may be required to premix these components with water
ock usualy requreo a double- o leube, svivelypeCeor 264ns e At s o i o
deS|gn. The inner tube of the rock core barrel consists of ghouﬁd be documented. P 9
core-lifter case and core lifter that threads onto the lower en
of the inner tube. On the upper end of the inner tube is a 6.3.2 Suction Hosesometimes equipped with a foot valve
removable threaded inner-tube head swivel-bearing assemb@f strainer, or both, conducts the drilling fluid from the mud pit
with an inner-tube latching device and release mechanism. THe the drilling-fluid circulation pump.
inner-tube latching device locks into a complementary recess 6.3.3 Drilling-Fluid Circulation Pump having the capabil-
in the wall of the lead outer drill rod such that the drill rod may ity to lift the drilling fluid from the mud pit and move it through
be rotated while the inner tube remains stationary. The use dhe system against variable pumping heads at a flow rate to
split inner tubes or split inner-tube liners inside a solidprovide an annular velocity that is adequate to transport drill
inner-tube barrel facilitates easier handling, inspection, anguttings out of the drill hole.
removal of the core from the core barrel. 6.3.3.1 Fluid pressures at the bit should be as low as

6.2.6.1 Several types of soil core barrels are also availablélecessary to maintain circulation in order to minimize hydrau-
Most barrels have a cutting shoe that is either flush with thdic fracturing or excessive erosion of the surrounding materials.
outer tube cutting bit or, it is made to extend past the outer tubgluid pressures should be monitored during drilling. Normally,
core bit. Sample barrels may be of either the solid- or split-tubénjection fluid pressures are readily monitored. Changes in
configuration. Some barrels may also be equipped with eithefuid return and circulation pressures may indicate occurrence
a split tube or solid tube inner liner to minimize exposure of theof excessive erosion, formation fluid loss, or formation frac-
core to fluids or other materials. Important considerations foturing. Any abrupt changes or anomalies in the fluid pressures
optimum sampling results and maximum core recovery are: usghould be duly noted and documented including the depth(s) of
of the “correct” lead distance of the inner barrel cutting shoeoccurrence(s).
using the “optimum” clearance ratio or head space of the 6.3.4 Drilling Fluid, usually consisting of a water-based
cutting shoe, and prevention of inner-barrel rotation. (Forcirculation media and one or more additives that increase
optimum core recovery and minimum core damage the user igiscosity or provide other desirable physical or chemical
referred to 3.2.7 and 3.2.13 for making proper lead-distance geroperties. Principal functions of drilling fluid include: sealing
head-space adjustments of the inner-barrel cutting shoe.) Ttige drill hole wall to minimize loss of drilling fluid, providing
lead distance of the cutting shoe ahead of the cutting bi@ hydraulic pressure against the drill-hole wall to support the
depends on the stiffness of the formations to be sampled. Stiff@pen drill hole, removing cuttings generated at the bit, and
materials require less lead distance. lubricating and cooling of the bit. Drilling-fluid management

6.2.6.2 The clearance ratio or head space of the cutting shdgquires considerable experience for successful use. Drilling-
with respect to inner barrel should be selected to result in corBuid program design can be aided by review of literat{ire3,
that fills the barrel without excessive compression of the coré, 5, 6)and consultation with manufacturers. If changes to the
due to friction. If the clearance ratio is too great and the coréirculating medium are made, the depth(s) or interval(s) of
is over cut, core-erosion damage may occur. If core is over cuhese changes should be documented. Samples of cuttings can
and air is present in the barrel, alteration of the soil may occube collected for analysis of materials being penetrated. If
during subsequent packaging, sealing, and storage of tH@mples are taken, the depth(s) and interval(s) should be
core(s). Use of single-tube split barrels below the water tablélocumented.

may expose soil cores to fIUId§ present .'r? the q”” rod. Note 9—Particular attention should be given to the drilling-fluid
6.2.7 Pressure Hoseconducting the drilling fluid from the  makeup-water source and the means used to transport the makeup water

circulation pump to the swivel. to the drilling site as potential sources of contamination in the drilling
6.2.8 Swive| directing the drilling fluid to the rotating kelly fluid. If the chemical makeup of the water is determined the test results
or drill-rod column. should be documented.
6.3 Rotary Wireline Drilling with water-based drilling flu- 6.3.4.1 Some commonly used additives for water-based
ids. drilling fluids are listed in 6.3.4.2-6.3.4.10.

6.3.1 Mud Pit, a reservoir for the drilling fluid and, if 6.3.4.2 Beneficiated bentonite, a primary viscosifier and
properly designed and utilized, provides sufficient flow veloc-borehole sealer, consists of montmorillonite with other natu-
ity reduction to allow separation of drill cuttings from the fluid rally occurring minerals and various additives such as sodium
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carbonate or polyacrylates, or both. hole wall and large-diameter drill rods, special reaming shells
6.3.4.3 Unbeneficiated bentonite, a primary viscosifier anamay be required2). For some geologic conditions, air-blast
drill hole sealer, consists of montmorillonite with other natu-erosion may increase the borehole diameter in easily eroded
rally occurring minerals but without additives such as sodiummaterials such that 1000 m/min may not be appropriate for
carbonate or polyacrylates. cuttings transport. Should air-blast erosion occur, the depth(s)
6.3.4.4 Sodium carbonate powder (soda ash) is used ftof the occurrence(s) should be noted and documented so that
precipitate calcium carbonate hardness from the drilling fluidsubsequent monitoring equipment installation quality may be
water-base before adding other components. An increase in pél/aluated accordingly.
will occur with the addition of sodium carbonate. Sodium Note 12—The quality of compressed air entering the borehole and the

hydr_OXiqe (caustic soda) generally should not be used in thiﬁuallity of air discharged from the borehole and the cyclone separator must
application. _ be considered. If not adequately filtered, the air produced by most
6.3.4.5 Carboxylmethylcellulose powder (CMC) is some-oil-lubricated air compressors inherently introduces a significant quantity

times used in a water-based fluid as a viscosifier and as ari oil into the circulation system. High-efficiency, in-line, air filters are
inhibitor to clay hydration. usually required to prevent significant contamination of the borehole.

Note 10—Some additives to water-based drilling-fluid systems retard 6.4.2 Pressure Hoseconducting the air from the air com-

clay hydration, thus inhibiting swelling of clays on the drill-hole wall and Pr€SSor to Fhe SV‘{ivel-. _ .
inhibiting “balling” or “smearing” of the bit. 6.4.3 Swive| directing the air to the rotating kelly or

. . . . drill-rod column.
6.3.4.6 Potassium chloride (muriated potash) or diammo- 6.4.4 Dust Collector conducting air and cuttings from the

nium phosphate can be used as an inhibitor to clay hydration, o . )
6.3.4.7 Polyacrylamide, a primary viscosifier and CIay%g\r,?ggl&i?g#éuze%ﬁ;gg drill-rod column to an air cleaning

hydration inhibitor, is a polymer that is mixed with water to 6.4.5 Air-Cleaning Device (cyclone separator) separates

create a drilling fluid. ttings from the air returning from the borehole by means of
6.3.4.8 Barium sulfate increases the density of Water—baset o dngJSt collector 9 y

drilling fluids. It is a naturally occurring high specific gravity
mineral processed to a powder for rotary drilling-fluid appli- Note 13—A properly sized cyclone separator can remove practically
cations. all of the cuttings from the return air. A small quantity of fine particles,

6.3.4.9 Lost-circulation materials are used to seal the bordlowever, are usually discharged to the atmosphere with the “cleaned” air.

hole wall when fluids are being lost through large pores,Some air-cleaning devices consist of a cyclone separator alone; whereas,

K ioints. Th dditi I ist of . 'some utilize a cyclone separator combined with a power blower and
cracks, or joints. ese addiives usually consist o Val"Ougample-collection filters. It is virtually impossible to direct the return

coarse-textured materials such as shredded paper or plastigs” air past the drill rods without some leakage of air and return
bentonite chips, wood fibers, or mica. cuttings. Samples of drill cuttings can be collected for analysis of
6.3.4.10 Attapulgite, a primary viscosifier for rotary drilling materials penetrated. If samples are obtained, the depth(s) and interval(s)

in high-salinity environments, is a clay mineral drilling-fluid should be documented. _
additive. Note 14—Zones of low air return also zones of no air return should be

documented. Likewise, the depth(s) of sampled interval(s) and quality of
Note 11—The listing and discussion of the above drilling-fluid addi- samples obtained should be documented.
tives does not imply general acceptance for geoenvironmental exploration. Note 15—Compressed air alone can often transport cuttings from the
Some of the additives listed above may impact water-quality analysesiorehole and cool the bit. For some geologic conditions, injection of water
Some readily available, but not as common, drilling-fluid additives, notinto the air stream will help control dust or break down “mud rings” that
listed above, could cause significant contamination in a borehole otend to form on the drill rods. If water is injected the depth(s) of water
hydrologic unit. Each additive should be evaluated for each specifiégnjection should be documented. Under other circumstances, for example,
application. The types, amounts, and chemical compositions of alif the borehole starts to produce water, the injection of a foaming agent
additives used should be documented. In addition, a hole log shouldhay be required. The depth when a foaming agent is added should also be
document the depths where any new additives were introduced. Methodscorded. When foaming agents are used, a cyclone-type cuttings separa-
to break revertible fluids should be documented. tor is not used and foam discharge accumulates near the top of the
If drilling-fluid additives, such as any of those previously mentioned, borehole. When contaminants are encountered during drilling and return-
cannot be tolerated it is recommended that other drilling method(s) bé&g from the borehole at geoenvironmental-exploration sites, special
considered by the user. measures should be taken to contain the foam and protect personnel and
. - . . . . the environment. Therefore, added water and some available foaming
6.4 Rotary Wireline Drilling using air as the circulation gents could affect water-quality analyses. The need for chemical analysis
medium: of added water or foaming agents should be considered and documented.
6.4.1 Air Compressorproviding an adequate volume of air, o
without significant contamination, for removal of cuttings. Air 7- Drilling Procedures
requirements will depend upon the drill rod and bit configura- 7.1 As a prelude to and throughout the drilling process,
tion, the character of the material penetrated, the depth dftabilize the drill rig and raise the drill-rig mast. Surface
drilling below ground water level, and the total depth of casings can be installed using a variety of drilling methods. The
drilling. The airflow rate requirements are usually based on asurface casing is normally backfilled, pressed, or sealed in
annulus upflow air velocity of about 1000 to 1300 m/min place with bentonite or cement, or both. Establish and docu-
(about 3000 to 4000 ft/min) even though air-upflow rates ofment a datum for measuring hole depth. This datum normally
less than 1000 m/min are often adequate for cuttings transpoitonsists of a stake driven into the stable ground surface, the top
In order to maintain air circulation between the annulus of theof the surface casing, or the drilling deck. If there is a
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possibility for movement of the surface casing it should not be Note 21—The time required to remove the cuttings from the drill hole
used as a datum. If the hole is to be later surveyed for elevationill depend mainly upon the pumping rate, the cross-sectional area of the
record and report the height of the datum to the ground surfac&orehole _annulus, the t_)orehole depth, the viscosity of the drilling fluid,
7.1.1 For water-based fluid drilling operation, position a2"d (e size of the cuttings.
mud pit to collect and filter fluid return flow. Mix an initial 7.2.5 Stop rotation, lift the bit slightly off the bottom of the
quantity of drilling fluid, usually using the mud pit as the hole to facilitate drill-cuttings removal, and continue circula-
primary mixing reservoir. tion for a short time until the drill cuttings are removed from
Note 16—The need for chemical analysis of samples of each driIIing—the borehole ar_mUIus' If sampling is to be done, _StOp circulation
fluid component and the final mixture should be documented. and rest the bit on the hole bottom to determine hole depth.

7.1.2 For air-based circulation systems, position the dusgocument the hole depth and amount of any caving that

collector or cyclone separator and “seal” to the ground surface.ccurred' . . -
If air-monitoring operations are performed, consider the preva- 7.2.6 Increase drilling depth by _attachlng an add!tlonal
lent wind direction relative to the exhaust from the drill rig. drill-rod section to the top of the previously advanced drill-rod

Also, consider the location of the cyclone relative to the rigcolumn and resuming drilling operations according to 7.2.2-

exhaust since air-quality monitoring will be performed at the’-2:4-

cyclone separator discharge point. Note 22—Dirilling rates depend on many factors such as the density or
Note 17—Deeper casing(s) or nested casing(s) may be required tgtifness of unconsolidated material and the existence of cobbles or

facilitate adequate downhole fluid circulation and hole control. Records opPoulders, the hardness or durability of the rock, or both, the swelling

casing(s) lengths and depth intervals installed should be maintained afftivity of clays or shales encountered in the borehole, and the erosiveness

documented if required. All casing used should be decontaminate@f the wall. Drilling rates can vary from a few mm/min (less than an
according to Practice D 5088 prior to use. in./min) to about a m/min (3 ft/min), depending on subsurface conditions.

Note 18—Check above the drilling rig for overhead obstructions or Other factors influencing drilling rates include the weight of the drill
hazards, such as power lines prior to raising the mast. In most cases, it §ng, collar(s) weight and size of drill pipe, and the rig pulldown or
required to perform a survey of underground and all other utilities prior toholdback pressure. These data as well as any other drilling-rate informa-
drilling to evaluate possible hazards. tion should be recorded.

7.2 Drilling usually progresses as follows: 7.2.7 In some cases it may be necessary to remove the pilot
7.2.1 Attach an initial assembly of lead drill rod and a bit or bit or core barrel during the drilling process. Remove core
core barrel below the top-head drive unit with the bit or drill barrels when full or there is evidence of core blockage and loss
head placed within the top of the surface casing. Record holef circulation. Remove pilot bits for sampling events, when
depth by knowing the length of the rod-bit assemblies andvorn, or when there is evidence of circulation blockage. When
comparing its position relative to the established surfaceeplacing the pilot bit or core barrel note the condition of the
datum. base of the boring and any difficulty latching the assembly. If

L - : heave is present it may be necessary to lift the drill rod to
Note 19—The drill rig, drilling, hoisting and sampling tools, the rotary he locki hani h il . i
gear or chain case, the spindle and all components of the rotary driveNg@ge the locking mechanism. When drilling in unconsoli-

above the drilling axis should be cleaned and decontaminated according #ated materi?ﬂs itis r_ecommended t(? usea \_/enteq hoisting P'Ug
Practice D 5088 prior to commencing drilling and sampling operations. when removing the inner bit or continued circulation to avoid

7.2.2 Activate the drilling-fluid circulation pump, causing "€&Ving.” “piping,” or “sanding in” problems.
drilling fluid to circulate through the system including the mud 7.2.8 In some cases it may be necessary to remove the

pit. drill-rod string to change the lead-rod bit. If the string is
7.2.3 Initiate rotation of the bit and apply axial force to the removed and replaced, check the depth to the base of the
bit. boring where the end of the string rests and compare to the

7.2.4 Initiate drilling fluid or air circulation and apply cleanout depth to evaluate hole quality. If excessive hole cave

rotation and axial force to the bit until drilling progresses to aOr erosion is suspected, casing may be required to protect the
depth where sampling or in-situ testing will be performed, theborehole wall. As the drilling progresses, note and document
length of the drill-rod column limits further penetration, or drilling procedures such as circulation rates or losses, intervals
(when core drilling) the core specimen has fully entered thavhere equipment is changed, intervals where casing is in-
core barrel or blockage is apparent. Monitor downfeed presstalled, or drilling method is changed.
sures, fluid/gas pressure, and circulations return during drilling. 7.2.9 Continuous Sampling with Rock- or Soil-Core
Observe the ease of drilling during drilling, and drill cuttings asBarrels—Continuous coring can be performed by using core
they relate to the geologic strata being penetrated. Documebfarrels designed for rock or soil coring. Rock coring is
occurrences of any significant abrupt changes and anomaligerformed in accordance with Practice D 2113. Soil coring
that occur during drilling. follows similar procedures. When replacing the core barrel,
7.2.4.1 During air drilling operations air-quality monitoring note the elevation of the base of the boring. Record the
may be required. If air-quality monitoring is performed, sampling length and measure core recovery. If blockage of core
document the sampled intervals and air-quality data. and circulation loss is noted during the sampling process, the

) N . . . sample should be recovered.
Note 20—If circulation is lost and input fluid pressure is allowed to ) . .
increase, the possibility of fracturing materials and excessive drill hole 7.2.10 Sampling or in-situ testing can be performed at any
erosion exists. depth by interrupting the advance of the bit, stopping the fluid
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circulation (after cleaning the annulus of cuttings) and removseals, and grouts as the drill rods are removed. During
ing pilot bit from the drill-rod column. If there are apparent placement of filter packs and seals the drill rods may be lifted
cuttings or evidence of caving, these should be noted as part af increments to be backfilled. Place tremie rods between riser
the sample taken. Drill-rod removal is not necessary when and drill-rod wall to extend past the end of the drill rods for
sample can be obtained or an in-situ test can be performegalacement increments. The retraction increments depend on the
through the hollow axis of the drill rods and bit. anticipated borehole wall stability. Alternately, if borehole
7.2.10.1 Some sampling method may be performed througbonditions are stable the complete drill-rod column may be
the drill-rod column (see Test Method D 1586, Practiceremoved prior to placement of the monitoring device.
D 1587, Practice D 2113, and Practice D 3550). Compare
Samplln_g depth to t_he Cleanout depth. Verify the dEpth'and compare the results to actual volumes of cuttings return based on hole
comparison data by first resting the sampler on the bottom Ofjameter for evaluation of hole quality.
the hole and comparing that measurement with the cleanout- . o . .
depth measurement. This should be done before every sam-8-2 As;emble water-qugllty momto_rlng dgwces, with at-
pling or in-situ testing is performed in the hole. If bottom-hole ta_ched fluid conduc_:tors (rls_e_rs), and Insert into the boreho!e
sloughing is apparent from a depth measurement made prior f§ith the least possible addition of contaminants. The user is
sampling (determined by comparing the hole-cleanout deptﬁeferred to Practlcg D 5092 for monitoring-well mstallatlo.n
with the sampling depth) it may be necessary to reclean thg]et_hOdS and PraCt'Ce D.5088 for suggested methods of field
hole by rotary recirculation. Record the depth of in-situ testingEduiPment decontamination.
or sampling as well as the depth below the sampler/bit for Nore 24—If the integrity of the borehole wall will not be compromised
evaluation of data quality. Decontaminate sampling and testingy removing the filter cake from the borehole in the vicinity of the
devices according to Practice D 5088 prior to testing. screened-intake device the drilling mud should be removed using a
7.2.10.2 Perform in-situ testing at the base of the drill holeVe!l-development procedure as suggested in Practice D 5099 prior to
or at shallower depths if the hole is uncased. If in-situ testin nserrt:nlg a monitoring well or a water-quality monitoring device in the
is performed at the base of the borehole similar depth, performOre oe
checks to accurately document the location of the test. 8.2.1 Some materials, such as screens and risers, require
7.2.10.3 Water testing is frequently performed in consoli-Cleaning or decontamination, or both, at the job site (see
dated deposits by pulling back on the drill rods and passind’ractice D 5088).
inflatable packer(s) with pressure fittings for water injection 8.2.2 Prior to installation, store all monitoring-device mate-
through the drill rod to test the open borehole wall (see Testials undercover and place upwind and well away from the drill
Methods D 4630 and D 4631). Record the depths or interval§g and any other sources of contamination such as electrical
of water tests performed. generators, air compressors, or industrial machinery.
7.2.10.4 Air drilling may not be satisfactory in unconsoli- 8.2.3 Clean and decontaminate hoisting tools, particularly
dated or cohesionless soils, or both, under the ground wat#¥ire rope and hoisting swivels, according to Practice D 5088
table. One problem is “heaving” or “sanding in” of sands before using.
during pilot-bit removal. Another problem with wet clays is bit 8.3 Select and install filter materials, bentonite pellets,
plugging and formation of mud rings which may cause loss ofranules and chips and grouts according to specific subsurface-
circulation. If the purpose of the drilling is to perform in-situ monitoring requirements. Document this information.

tests or undisturbed Samp!lng, and soil 'n_Stab'I_'ty_'S evident Note 25—Filter packs for monitoring devices are usually installed in
from unbalanced hydrostatic pressure or pilot-bit disturbanceyjreline casing-advancement drill holes using a tremie pipe inserted in the
give consideration to using fluids or other casing-advancemeninnulus formed between the drill rod or borehole wall (when drill rods are
methods where disturbance may be more readily controlled.removed) and the monitoring device. The minimum annulus between riser
7.3 When drilling must progress through material suspectedipe and drill rod or borehole wall should be about 1-in. (25.4 mm)
of being contaminated, installation of single or multiple Com?:]eéer'ézﬁoé’izg trt‘]zr'sﬁgvpe'pg Eze;'jsse‘g ‘;‘gﬂg&iiﬁ'ﬂgggére gzletﬁdem
(nested) casings may be rqulred to isolate zones of suspect arances (see 6.2.2)3.’ P
contamination. Isolation casings are usually installed in a
predrilled borehole or by using a casing-advancement method. 8.3.1 Monitoring devices installed in a saturated zone typi-
A grout seal is then installed, usually by applying the grout atcally have sand-sized filter packs selected on the basis of the
the bottom of the annulus with the aid of a grout shoe or a grougrain—size characteristics of the hydrologic unit adjacent to the
packer and a tremie pipe. Allow the grout to set before drillingscreened intake. Filter-pack materials are usually selected with
activities are continued. Document complete casing and grou coefficient of uniformity of less than 2.5. Filter packs for

ing records, including location(s) of nested casings for the holevadose-zone monitoring devices may be predominantly slit
sized (however, soil-gas monitoring devices should not use

8. Installation of Monitoring Devices silt-sized filter packs but typically use coarse sand or gravel
8.1 Subsurface water-quality monitoring devices are geneffilter packs). These filter materials are often mixed with water
ally installed in boreholes drilled by wireline casing- of known quality and then inserted through a tremie pipe and
advancement methods using a three-step procedure. The thrienped into place around the device. The type(s) and volumes
steps are:X) drilling, with or without sampling, Z) removal of  of filter materials used and the quality and quantities of mixing
the pilot bit or core barrel and placement of the monitoringwater should be documented. In most cases, a centralizer
device, and3) addition of other materials such as filter packs,should be used to position the monitoring device in the

Note 23—Document the volumes of emplaced filter packs and seals
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borehole. The intake device and riser(s) should be suspendg@ologic unit adjacent to the monitoring-device intake. The
above the bottom of the borehole during installation of the filtermethod(s) selected and time expended to develop the installa-
pack(s), seal(s), and backfill to keep the riser(s) as straight @®n and the changes in water quality discharged at the surface
possible. Care should be taken when adding backfill or filteshould be carefully observed and documented. For suggested
material(s), or both, so that the materials do not bridgewell-development methods and techniques the user is referred
However, if bridging does occur during the installation proce-to Practice D 5099.

dure, tamping rods or other tamping devices may be used to Note 30—Under most circumstances, development should be initiated

d|slodge the “b”d,ge"' . L . . as soon as possible following completion, however, time should be
8.4 Place sealing materials, consisting of either bentonitgjiowed for setting of grout.

pellets, chips, or granules, directly above the filter pack.

. , 10. Field Report and Project Control

Note 26—It may be effective, when granular filter packs are used, to
install a thin, fine sand, secondary filter either below the annular seal or 10.1 The field report should include all information identi-
both above and below the seal. These secondary filters protect both tiiied as necessary and pertinent to the needs of the exploration
monitoring-device filter and the seal from intrusion of grout installed program. Information normally required for the project include
above the seal. exploration type and execution, drilling equipment and meth-

8.5 The backfill that is placed above the annular seal i®ds used, and subsurface conditions encountered including:
usually a bentonite or cement-base grout. groundwater conditions, sampling events, and installations.

Note 27—Grouts should be designed and installed in consideration of 10.2 Additional information should be considered as fol-
the ambient hydrogeologic conditions. The constituents should be selectd@Ws!
according to specific performance requirements and these data docu-10.2.1 Drilling Methods
mented. Typical grout mixtures are given in Practice D 5092 and Test 10.2.1.1 Description of the wireline casing-advancer system
Method D 4428/D 4428M. including type, sizes, pilot bits, core barrels, fluid pump, fluid

8.5.1 In most cases, the grout should be pumped into theirculation, and discharge systems. Note and document inter-
annulus formed between the borehole wall and the monitoringals of equipment change or drilling method changes and
device(s) riser(s) using a tremie pipe. reasons for change.

NoTe 28—Grouting equipment should be cleaned and decontaminated 10'2'1'2. Type, quantities, and Iocatllons in the borehole of
prior to use according to Practice D 5088. Also, the equipment used foHse of "’,‘dd't'ves, such as water or foaming agent(s) added to the
grouting should be constructed from materials that do not “leach’Circulation media.
significant amounts of contaminants to the grout. 10.2.1.3 Descriptions of circulation rates and cuttings re-

8.5.2 The initial position of the tremie pipe and grouting turn, including quantities, over intervals used. Locations and

pressures should be controlled to prevent materials from beingfoPable cause of loss of circulation in the borehole.
jetted into underlying seal(s) and filter(s) (use of a tremie pipe 10.2.1.4 Descnppons of drilling conditions relateq_to drill-
having a plugged bottom and side-discharge ports should J89 Pressures, rotation rates, and general ease of drilling related
considered to minimize bottom-jetting problems). to subsurface materials encountered.

8.5.3 In most cases, the grout should be discharged at a 10-2.2 Sampling—Document conditions of the bottom of
depth of approximately 1.t3 m (5 to 10 ft)below the grout the borehole _at the base prior to sampling, and report any
surface within the annulus (after the placement of the initial 1.5/0ugh or cuttings present in the recovered sample.
to 3 m (5 to 10 ft) ofgrout above the underlying filter or seal). 10.2.2.1 Samples of fluid circulation cuttings can be col-
Additional grout should be discharged at a depth of approxilected for analysis of mat_enals being penetrated. If samples are
mately 1.50 3 m (5 to 10 ftbelow the grout surface within the taken, the depth(s) and interval(s) should be documented.
annulus. The tremie pipe should be periodically raised as grout 10.2.3 In-Situ Testing

is discharged to maintain the appropriate depth below the grout 10.2.3.1 For devices inserted below the bottom of the
surface. borehole, document the depths below the bottom of the hole

_ _ and any unusual conditions during testing.
Note 29—The need for chemical analysis of samples of each grout 10.2.3.2 For devices testing or seating at the borehole wall

component and chemical analysis of the final mixture should be docu- | diti f the borehol I h
mented. Also, it should be noted that if cements are used for grouting, thef£POrt any unusual conditions of the borehole wall such as

generate hydroxides and thereby, can cause a localized increase in ttability to seat borehole packers.
alkalinity and pH of the surrounding ground water. 10.2.4 Installations—A description of well-completion ma-
8.5.4 Install the grout from the bottom of the borehole to thet€rials and placement methods, approximate volumes placed,

top of the borehole so as to displace fluids in the borehole. depth-intervals of placement, methods of confirming place-
ment, and areas of difficulty of material placement or unusual

9. Development occurrences.
9.1 Most monitoring-device installations should be devel-
oped to remove suspended solids from drilling fluids andll- Keywords
disturbance of geologic materials during installation and to 11.1 drilling; geoenvironmental exploration; ground water;
improve the hydraulic characteristics of the filter pack and thezadose zone; wireline drilling method
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