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Installation of Direct Push Ground Water Monitoring Wells
This standard is issued under the fixed designation D 6724; 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 epsilonej indicates an editorial change since the last revision or reapproval.
1. Scope 1.5 This guide offers an organized collection of information

1.1 This guide describes various direct push ground wate®" & sgries of_options and does not recommend a _specific course
monitoring wells and provides guidance on their selection an@f action. This document cannot replace education or experi-
installation for obtaining representative ground water sample§nce and should be used in conjunction with professional
and monitoring water table elevations. Direct push wells ar¢udgement. Not all aspects of this guide may be applicable in
used extensively for monitoring ground water quality in all circumstances. This ASTM standard is not intended to
unconsolidated formations. This guide also includes discussiofPresent or replace the standard of care by which the adequacy
of some groundwater sampling devices which can be permdf & given professional service must be judged, nor should this
nently emplaced as monitoring wells. document be applied without consideration of a project’s many

1.2 This guide does not address the single event sampling &lique aspects. The word “Standard” in the ftitle of this
ground water using direct push water samplers as presented §cument means only that the document has been approved
Guide D 6001. The methods in this guide are often used withhrough the ASTM consensus process.
other tests such as direct push soil sampling (Guide D 6282) 1.6 This standard does not purport to address all of the
and the cone penetrometer test (Guide D 6067). The presep@fety concemns, if any, associated with its use. It is the
guide does not address the installation of monitoring wells by€Sponsibility of the user of this standard to establish appro-
rotary drilling methods such as those presented in PracticBriate safety and health practices and determine the applica-
D 5092. Techniques for obtaining ground water samples fron®ility of regulatory requirements prior to use.
monitoring wells are covered in Guide D 4448.

1.3 The installation of direct push ground water monitoring
wells is limited to unconsolidated soils and sediments includ- 2-1 ASTM Standards: _ _
ing clays, silts, sands, and some gravels and cobbles. PenetraP 653 Terminology Relating to Soil, Rock, and Contained
tion may be limited, or damage may occur to equipment, in Fluids® . ) o
certain subsurface conditions; some of which are discussed in D 4448 Guide for Sampling Ground Water Monitoring

5.5. Information in this guide is limited to ground water Wells® . o

monitoring in the saturated zone. D 4750 Test Method for Determining Subsurface Liquid
1.4 This guide does not purport to comprehensively address Levelzs in a Borehole or Monitoring Well (Observation

all of the methods and issues associated with monitoring well Well) . o ) .

installation. Users should seek input from qualified profession- D 5088 Practice for Decontamination of Field Equipment

als for the selection of proper equipment and methods that _USed at Non-Radioactive Waste Stes

would be the most successful for their site conditions. Other D 5092 Practice for Design and Installation of Ground

methods may be available for monitoring well installation, and ~_ Water Monitoring Wells in Aquifer’

qualified professionals should have flexibility to exercise D 5254 Practice for Minimum Set of Data Eleméhts

judgement concerning alternatives not covered in this guide. P 9299 Guide for Decommissioning Monitoring Wells, Va-

The practice described in this guide is current at the time of ~d0S€ Zone Monitoring Devices, Boreholes, and Other

issue; however, new, alternative, and innovative methods may _DeVices for Environmental Activitiés

become available prior to revisions. Therefore, users should D 9434 Guide for Field Logging of Subsurface Explora-

consult with manufacturers or producers prior to specifying _ tions of Soil and Rock
program requirements. D 5474 Guide for Selection of Data Elements for Ground

Water Investigatiof

2. Referenced Documents

1 This guide is under the jurisdiction of ASTM Committee D18 on Soiland Rock —————————
and is the direct responsibility of Subcommittee D18.21 on Ground Water. 2 Annual Book of ASTM Standardgol 04.08.
Current edition approved Nov. 10, 2001. Published January 2002. 2 Annual Book of ASTM Standardgol 11.04.

Copyright © ASTM International, 100 Barr Harbor Drive, PO Box C700, West Conshohocken, PA 19428-2959, United States.
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D 5521 Guide for Development of Ground Water Monitor- with regulatory requirements. The well can be developed to
ing Wells in Granular Aquifers remove mobile sediments. Water levels can be measured, and

D 5730 Guide for Site Characterization for Environmentalwater samples are taken as required in the sampling plan.
Purposes with Emphasis on Soil, Rock, the Vadose Zone,
and Ground Watér 5. Significance and Use

D 6001 Guide for Direct Push Water Sampling for Geoen- 5.1 The direct push ground method is a rapid and economi-

vironmental Investigatiorfs cal procedure for installing ground water monitoring wells to

D606.7 Guide for I_Electronlc Co_ne Penetrometer Testing forobtain representative ground water samples and location-
Environmental Site Characterizatfbn

) i . . _ specific hydrogeologic measurements. Direct push installations
D 6282 qude for D|recy PI.JSh Soil Sampling for Environ- may offer an advantage over conventional rotary drilled
mental Site Characterizatin

. ) - . monitoring wells (Practice D 5092) for ground water investi-
D 6286 Gwdg for Selchon Of. Drilling Methods for Envi- gations ir? uncorfsolidated forma'zions gbecause they reduce
ronmental_ Site Charac_terlzatl‘bn disturbance to the formation, and eliminate or minimize drill
D 6452 Guide for Purging I\_/Iethods for Wells Used for cuttings. At facilities where contaminated soils are present, this
Groundwa_ter Quallty. Investygatpﬁs can reduce hazard exposure for operators, local personnel, and
DSGzasn(:gleiwde for Field Filtration of Ground Water the environment, and can reduce investigative derived wastes.

. . . . _Additionally, smaller equipment can be used for installation,
D§63_4 Gl];llderOY thdev\?etlectslon o{_ Pu\r/%g}lg and Sampllngproviding better access to constricted locations.
evices for Loround Wwater sampling s 5.2 Direct push monitoring wells generally do not extend to
3. Terminology depths attainable by drilling. They are also typically smaller in
3.1 Terminology used within this standard is in accordancé]IIameter than qmled_ wells, th_ereby_ reqlucmg purge water
with D 653. volumes, sampling time, and investigative derived wastes.
Practice D 5092 monitoring wells are used when larger diam-
4. Summary of Guide eters and/or sample volumes are required, or at depths to which
4.1 This guide provides information to be used by experi—it is difficult to install direct push wells. Direct push monitoring
' wells should be viable for monitoring for many years.

enced ground water professionals for investigation of the . . di llati fadi h
subsurface and ambient ground water conditions. 5.3 Prior to construction and installation of a direct pus
well or any other type of ground water well the reader should

4.2 This guide outlines a variety of field methods for _ : )
installing direct push ground water monitoring wells. Installa-CONSult appropriate local and state agencies regarding regula-

tion methods include:1) soil probing using combinations of tory rquirements for well c_onstruct_ion in the state._A regula-
dynamic (percussion or vibratory) driving with, or without, tory variance may be required for installation of direct push
additions of static (constant) force2)(static force from the ~Monitoring wells in some states. . _
surface using hydraulic penetrometer or drilling equipment; 5-4 To date, published comparison studies between drilled
and @) incremental drilling combined with direct push meth- Monitoring yvells and direct push monitoring wells have shown
ods. Methods for installation of annular seals and annulafomparability(1, 2, 3, 4, 5) However, selection of direct push
grouts are also discussed as well as abandonment grouting.monitoring wells over conventional rotary drilled wells should
4.3 This guide addresses considerations for selection arf based on several criteria, such as site accessibility and
use of direct push well systems and installation techniques th&enetrability, stratigraphic structure, depth to groundwater, and
may be classified into two main categories; exposed screefuifer transmissivity.
techniques and protected screen techniques. In exposed screef.5 Typical penetration depths for installation of ground
techniques, the screened casing may serve as the drive rod,\Water monitoring wells with direct push equipment depend on
may surround a drive rod that is removed following installa-many variables. Some of the variables are the size and type of
tion. In protected screen techniques, the well may be advancdie driving system, diameter of the drive rods and monitoring
along with a protective outer casing, or may be lowered into avell, and the resistance of the earth materials being penetrated.
driven casing that is subsequently removed. Alternatively, thé&ome direct push systems are capable of installing ground
screen, riser, and a retractable shield may be driven simultavater monitoring wells to depths in excess of 100 feet, and
neously and all remain in the ground. larger direct push equipment, such as the vibratory sonic type
4.4 The interval to be tested is determined in advance bglrill (Guide D 6286) are capable of reaching much greater
prior investigation, or by soil or water sampling during direct depths, sometimes in excess of 400 ft. However, installation
push driving. A screen section, either protected or unprotectediepths of 10 to 50 feet are most common. Direct push methods
is connected to riser pipes and either driven on the outside ogannot be used to install monitoring wells in consolidated
or placed inside of direct push rods. With some monitoringbedrock (for example, granite, limestone, gneiss), but are
well designs, it may be necessary to add sand pack and sealsiféended for installation in unconsolidated materials such as
isolate the screened test zone as the rods are retracted. The @@ys, silts, sands, and some gravels. Additionally, deposits

of the installation is usually completed in a manner consistengontaining significant cobbles and boulders (for example, some
glacial deposits), or strongly cemented materials (for example,

caliche) are likely to hinder or prevent penetration to the
“ Annual Book of ASTM Standardgol 04.09. desired monitoring depth.
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5.6 For direct push methods to provide accurate grounglaced without determination of nearby geologic conditions
water monitoring results, precautions must be taken to ensurean be ineffective and possibly dangerous. Geologic investiga-
that cross-contamination by “smearing” or “drag-down” (thattions should look for perched aquifers and use installation
is, driving shallow contamination to deeper levels) does nomethods which will avoid any crosscontamination of the unit.
occur, and that hydrauIiC connections between otherwise iso- 6.3 Environmental site characterization approaches are de-
lated water bearing strata are not created. Similar precautiongribed in Guide D 5730. Proper site characterization for

as those applied during conventional rotary drilling operationsnonitoring well placement is reviewed in Practice D 5092 on
(Guide D 6286) should be followed. Monitoring Well Design_

5.7 There have been no conclusive comparisons of effec-
tiveness of sealing between drilled monitoring wells and direch

push monitoring wells. As with drilled monitoring wells, other direct push methods and tools can likely also be used to

sealing meth.ods muﬁt be carefully "’!pp'.'ed to be effective. effectively characterize the site. For example, the Cone Pen-
5.8 Selection of direct push monitoring wells versus con-

tional rotary drilled itori lis should be based etrometer Test (CPT) (Guide D 6067) is an effective tool for
ventional rotary drifled monitoring wetls should be base Onmapping stratigraphy and locating target layers. Other sensors,

many issues. The advantages and disadvantages of the Mal¥eh as electrical conductivity and optical detectors have been

available types of driving equipment and well systems must bElaced on CPT and other direct push systems. Direct push soil

considered with regard to the specific site conditions. Specifi ampling (Guide D 6282) and water sampling (Guide D 6001)
well systems and components, as well as direct push dnvmgan be used in advance to locate strata of concern. Direct push

equipment, are described in Section 7. o . . ; .
5.9 Advantages characterization experience at a site can guide the user in well

5.9.1 Minimally intrusive and less disturbance of the naturaldeSIgn or devpe seleptlon. ] )
formation conditions than many conventional drilling tech- 6-3-2 Sampling During Installatioa-Many direct push sys-

6.3.1 Characterization Tools-In geologic settings ame-
able to the use of direct push ground water monitoring wells,

niques. tems can take soil or water samples as part of the well
5.9.2 Rapid and economical. installation process. For example, two-tube systems described
5.9.3 Smaller equipment with easier access to many locdD direct push soil sampling Guide D 6282 can be used to

tions. collect soil samples while driving. When the target aquifer is

between multiple aquifers providing better vertical definition Sampling data taken prior to well installation can confirm the

of water quality than long well screens. target stratum has been reached.

5.9.5 Generates little or potentially no contaminated drill 6.3.3 Sampling SystemsThere is a wide variety of direct
cuttings. push ground water sampling systems which can also be used
5.9.6 Less labor intensive than most conventional drillingfor ground water monitoring. Direct push water sampling
techniques. Guide D 6001 describes exposed screen versus protected
5.10 Disadvantages screen samplers. Guide D 6282 describes the differences in

5.10.1 Cannot be used to install monitoring devices intwo-tube and single-rod direct push soil sampling systems.

consolidated bedrock and deposits containing significant 6.4 Access and ClearancesThe selection of driving equip-
cobbles and boulders. ment should consider the accessability of the installation site.
5.10.2 Small diameter risers and screens limit the selectiomhe site should be surveyed for accessibility. Utility clearances
of useable down-hole equipment for purging and sampling. may be required. Certain driving methods are incompatible
5.10.3 Difficulty installing sand pack in small annular spacewith nearby hazards (for example, flammables). Also check for
if gravity installation of sand pack is used. overhead utility lines during the site survey.

?'10'4 Difﬁcqlty lin:(sjtall_ing é;rout_ in same anrcliular Space 65 well Size SelectierDriving resistance can govern the
unless appropriately designed equipment Is used. selection of an appropriate well diameter. Driving resistance
6. Pre-Installation Considerations can be evaluated by direct push testing on the site prior to well

6.1 Site Characterizatior-Successful installation of direct !nstallatlon. Larger diameter monitoring wells may be easy to

push ground water monitoring wells must be preceded by s'tall on”soft or floq?f[-:- tgr%und S|tgs.tS||r11?IIer d|a(Tt1et<atrr1n:0n|-
appropriate site characterization activities. These activitie oring wells may facilitate deeper installation on sSites that are

may include reconnaissance, research, conceptual model d&°'¢ resistant to penetration, but also present additional

velopment, exploratory field investigations, and confirmationcOnsiderations for use as discussed below.

and re-evaluation of any existing flow models. 6.5.1 The availability of appropriate well development and
6.2 For the installation to be successful, it is imperative thaf@mpling equipment for use in small-diameter monitoring
the target aquifer be located accurately. As with any welWells may be limited. Many conventional down-hole pumps
installation, the geologic conditions must be understood anéPr purging and sampling are too large for use in small-
the stratigraphy must be known. Although direct push wellsdiameter screens and risers.
can monitor thinner aquifers, with more precision, they may be 6.5.2 Small diameter monitoring wells, because they are
ineffective is incorrectly placed. In thicker aquifers, and whengenerally less rigid than larger diameter monitoring wells,
seeking dense non-aqueous phase liquids, screens may needequire special attention during backfilling to maintain vertical
be located in the bottom of the water-bearing stratum. Wellslignment. This may include the use of centralizers.
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7. Direct Push Wells Systems and Components as thin as several grain diameters to be effective. Improving

7.1 Drive Rod and Casing-In some instances the well well 'yield is not the purpose of the sand pack; yield is

itself may serve as the drive rod. Otherwise, it either surrounggontrolled by th_e formation. For monitorin_g of metals, ﬁ'te””g
the well casing or is contained within it diuring installation, ©f Samples (Guide D 6564) may be required for samples with

and is then removed. Direct push drive rod is typically &levated turbidity levels.

constructed of steel in threaded sections. Lengths of 3.3 ft or 5 7.3.1 Sand Pack Selection a_nd Size Rang@rm.ations of
ft are common. The diameter selected will depend on th&'€an sands and gravels (that is, less than 5 % fines) may not

driving resistance of the soil and well size considerations'€duire a sand pack. For soil containing appreciable fines, use

Consult experienced area contractors or qualified manufactuff @ Sand pack should be considered. The gradation require-
ers to select the appropriate diameters for the site. Drive rodQent depends on the _part|cle size d|str.|bufuon in the target
used inside of casings range from 0.5 to 1.25 in. in diamete/duifer. Refer to Practice D 5092 for criteria on sand pack

Outer drive casings of up to 4.5-in. diameter have been used QFSIgnz. ced o

relatively soft or loose soil sites allowing installation of 2-in. . 7'3('1 (;Dre-pac e hS(_:reeF:IsP_re-pafc e ds?re;{” systen;]s are .
screen/riser assemblies. The most common casing sizes are 21iENded 1o ease the installation of sand in direct push case
3 in. Large drive rods can be advanced with large vibratoryMonitoring wells by carrying it with the casing. The prepack

drills (Guide D 6286). Threaded sections can be outfitted wittp€ctions use hollow stainless steel screen casings to accommo-
o-ring seals or PFTE tape to reduce ground water infiltrationd2t€ the slotted riser. A screen opening of 0.006 in. is typical.
7.4 Seals—In addition to the sand pack, a seal above the

Drive casings are equipped with expendable steel or aluminum ; . .
drive pointsgthat arg Iepftpin the bottzm of the well. screen is needed. Current state regulations and EPA guidance

7.2 Well Screen and Riser PipeSlotted PVC with flush- documentg18, 19, 22)equire the installation of annular seals

joint iser pipe is commonly used in the instalaion of drectcct STEEEE 901G 1 ACE B BV BT Moce
push monitoring wells. Sizes range froft in. to 2 in. 9 P y

(Schedules 40 and 80). Other riser screen and riser materia\f\éam.ar or chemllcall spills from contaminating thg monitored
uifer(s). Sealing is necessary to prevent infiltration of surface

such as stainless steel, polyethylene, or PTFE may be use

PVC is preferred due to its low cost and because it is relativel)?unoff and to maintain the hydraulic integrity of confining

inert. Selection of well material should consider possibleayers' The sealing required depends on the formation, well

material interactions with the contaminant being monitored.type’ and installation technique (Section 8). Several methods

While PVC and Stainless steel are commonly used in mosggrn]1 t)lztilEI)Srnedmtgtr?oSds:rSvi?hsggls:cti)o;/esgrisscigznfrirﬁ?ene.rgﬂu(?[St
monitoring wells without any problem, there are extreme P Y 9

environmental conditions that could lead to failure of theseplaced as the casing is withdrawn. The grout can be bentonite

materials. PVC should not be exposed to neat organic solvenfs cement similar to that specified in Guides D 6001, D 6282,
' P 9 and Practice D 5092. A typical well completion diagram is

(that is, pure products) that are PVC solvents or swellin hown on Fig. 1. A grout barrier of fine to medium sand is used
agents or to extremely high concentrations of these chemice?rs 9. 2. Ag

(approaching a saturated solutid) 6, 7, 8, 9, 1Q)Although 0 protecrtfthhe sand pr)]ack or s;lcreleneld interval;rom infiItration_of
there is very little data on the expected life of steel well casing rout, which can change the local water chemistry. Practice
: . . 5092 addresses this subject.
(11), stainless steel is reported to perform well in most
environmentg11, 12, 13) Stainless steel should be avoided in
extremely corrosive conditions, which may include water high
in chlorides, low in pH, high in dissolved solids or high in
dissolved oxygelfil4, 15, 16, 17)As screen and riser pipe may
contain chemical residue from manufacturing, the screen and
riser should be cleaned prior to installation. Threads of the riser
pipe can be sealed with O-rings or by using PTFE tape.

7.2.1 Slotted (PVC) or wire-wrapped (steel) well screen is
normally supplied with slot widths of 0.01 or 0.02 in. The
screen can be wrapped with stainless steel wire mesh of 0.006
in. opening. The selection of slot size depends on the formation
grain size distribution and if a sand pack will be needed to
reduce turbidity. Practice D 5092 provides slot size and sand
pack selection criteria.

7.2.2 A sediment trap may be specified. If the riser is lifted
and needs to be pushed back into place, pointed sediment traps
are useful.

7.3 Sand Pack-The use of sand packs assists in reducing
turbidity and the amount of well development required to
obtain low turbidity samples. Monitoring wells without sand
packs will likely yield more turbid water, which may impact
the results of some chemical analyses. However, a filter can beiG. 1 Example of a Completed Direct Push Monitoring Well (20)
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7.4.1 Mechanical techniques can also be used to create an
effective seal. For example, Fig. 2 depicts a solid metal sleeve
left in the ground, and Fig. 3 shows modular expandable foam
and bentonite sleeves used above the screened interval. Rubber
wiper seal may also be used. Whether this barrier is formed by
the addition of fine to medium sand, by collapse of the
surrounding formation, or mechanically, the materials em-
ployed must be chosen to be compatible with the local
groundwater conditions and contaminants of interest.

7.5 Modular Well SysterasThe most recent developments
have been towards the use of modular components for placing
sand pack and seals. Pre-packed screens can be used with most
drive systems. The screens are stainless steel wire mesh filled
with sand of different gradations. Fig. 3 shows the use of these
modular sand packs.

7.6 Other Variations—Numerous innovations have been
developed for ground water monitoring through direct push
well systems. For example, multiple screened sections can be
completed in one installation, and sampling of multiple zones
can be performed by using packers or sampling ports for
ground water extraction. Another recent development has been
the use of everting flexible sock system liners to seal the
borehole and isolate a water sampling inter{zl).

FIG. 3 Direct Push Well with Modular Sealing Components
8. Installation Techniques

8.1 There are several techniques for installing direct pusi§ystems are manual (slam bar, hand held electric or pneumatic
monitoring wells. Techniques can be broadly classifieds intd!@ammers), static weight (cone penetrometers), percussion (hy-
two categories: exposed screen techniques, and protectégaulic hammers, air hammers, electric hammers), and vibra-
screen techniques. Each of the systems described hereafter i@y systems. In some cases, direct push monitoring wells may
require a unique installation procedure. Regardless of thBe€ installed in combination with rotary drilling.
choice of techniques and systems, a written operating proce- 8.3 Exposed Screen Technigue®ne method of installing
dure should be developed which allows some flexibility indirect push wells is to advance a screen and riser of constant
response to field conditions. Project sampling plans and starfiameter that remain in direct contact with the formation
dard operating procedures should be consulted prior to instafluring installation. The riser may be driven either alone or by
lation. using a mandrel rod inside the screen and riser (Fig. 4).

8.2 Direct Push Dri\/ing Equipmeﬂ{_Direct push Guides Because the well screen is exposed to soil during driving,
D 6001 and D 6282 describe typical driving systems. Somélevelopment by surging or jetting will be necessary to remove

sediment from the screen slots (see Guide D 5521 for well

0 o

FIG. 2 Example of a Steel Seal Body Above the Screen FIG. 4 Example of an Exposed-Screen Driven Well Point (11)



A D 6724 — 01
“afl

development methods). When installing exposed screen monilepth. The well is driven inside of a protective outer casing, or
toring wells the slotted screens may become clogged witthowered down into the casing once it has been driven to the
fine-grained materials if any are present in the penetratedesired depth. A variety of sand pack and sealing approaches
formation. If the zone penetrated with the slotted screens iare available, as discussed in subsequent sections. There may
contaminated the materials trapped in the screens may H®e difficulty in installing sand pack or grout in the annular
contaminated and result in cross contamination of the screenesppace that is created. However, the use of pre-packed well
interval. Additional development may be required to removescreens facilitates the quick and accurate placement of the sand
the material clogged in the screens. Failure to remove sucpack. Additionally, new grouting technology allows for effi-
material may bias sample quality. cient and accurate placement of seals and grout by the
8.3.1 Driven or Jetted Wellpoints-As is commonly prac- bottom-up tremie method recommended by EPA guiddhte
ticed in other hydrology applications (for example, construc-18, 19)and most state regulatory agencies.
tion site dewatering), well points can be jetted or driven 8.4.1 Single Rod Wells-Guide D 6001 describes rod-driven
(hammer or vibration) through sands. Fig. 4 shows this simplevater samplers which can be driven and left in place as
type of installation. At many saturated sand sites, the well pointonitoring points without backfilling. Fig. 6 shows a typical
can be quickly driven using vibrators or vibratory hammers.rod-driven water sampler. If the drive rod is smaller in diameter
Well points are generally 2 to 3 in. diameter and constructed othan the sampler body, surface infiltration can be prevented by
slotted or wire-wrapped steel or stainless steel. Slot widths ofrouting the annular space above the sampler body. Otherwise,
0.01 to 0.02 in. are typical. These monitoring wells performthe only seal will be between the formation and that portion of
well in clean, coarse to medium sand deposits, but they do naampler body above the screen. If the annulus between the
have a sand pack and will yield sediment in soils containingdrive rod and soil remains unsealed, such installations are
fines. The use of jetting will reduce effective sealing above thesatisfactory only for monitoring the uppermost portions of
screen. Installation by jetting with water or other fluids is notsurficial aquifers, and where potential contamination by infil-
recommended for environmental water quality monitoringtration from above is not a concern. Most conventional direct
wells, as injection of large volumes of fluids into the local push water samplers of this type are typically not left in the
formation will result in significant alteration of the local ground for long periods due to equipment expense. However,
ground water geochemistry. low-cost versions of these samplers are available and can be
8.3.2 Mandrel-Driven Screen and RisetFig. 5 shows a used for long-term installations.
section of poly vinyl chloride (PVC) screen and riser that is 8.4.2 Two-Tube SystemsMany protected screen direct
driven using inner steel CPT rods. A drive tip slightly over- push monitoring wells are installed by first advancing the outer
reams the hole to reduce friction on the riser pipes. Throughube to the bottom of the desired screen interval. Then the
experience, the drive tip diameter can be optimized to assurgcreen(s) and riser are assembled and lowered through the open
good sealing above the screen. With this type of installationbore of the probe rods. Following this, the outer tube is
rigorous development to remove possible cross-contaminatioretracted while the screen(s) and riser remain in place. The
must be performed. A combination of mechanical surging andjrout barrier, annular seal and grout are then installed by
continuous withdrawal of the well water is effective for this appropriate methods. With non-percussive driving systems the
purpose. See Guide D 5521 for well development guidance. screen and riser may be advanced along with the protective
8.4 Protected Screen Techniquefrotected screen tech- casing without risking damage. Monitoring wells installed
nigues do not allow the well screen to come in contact with thausing a two-tube system are similar to rotary monitoring wells
formation until the screened section is at the target installatiofPractice D 5092) in that they can contain a sand pack, seal,
and annulus sealing to the surface. The well assembly may

Cwring Instadlation AlMar Installation n 7 i
- 1 9 -
1,78 CPT Pusdh R i
. ﬁﬂ] =t
__ Annular seal
—1 % provided by
] body of sampler
e —al ! KEJ Bl Intake interval
i =
vV
1) Drive well 2) Pull back
point to desired  DP rod to
depthin closed  open intake for
position. sampling.
Source: Corty, 1995

FIG. 5 Mandrel-Pushed Screen and Riser FIG. 6 Typical Rod Driven Water Sampler (23)
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include a pre-fabricated sand pack or other modular compc CPT 'WELL INSTALLATICH REPORT
nents as illustrated in Fig. 7. By using the protective casing, thi__= = e ILILILITILIL
well can be installed through multiple aquifers. The well may| cagss ot
be lowered down into the casing following driving and prior to | [
casing withdrawal, or the bottom end may be attached to a| === Localirc
expendable push point, which remains in the ground upo B b
retraction of the drive rods and acts as an anchor. The casif| *=**——— i P o
provides a positive temporary seal and allows for control of * ™ ———— e LTI
sand pack and permanent seal placement as it is retractd N Fawd -
e 7 o P

Two-tube systems also allow for soil or ground water sampling
along the way. However, they must be checked for standin e T

water in the outer tube which, if not drained, may impact i
sample quality. Typical well diameters are from one-half to two == =
inches.

8.4.3 Filter Packs and SealsIn a surficial aquifer it may Hl:
be appropriate to allow the formation to collapse back in e o P
against the screen and riser without adding a sand pack. In th TR

case the surface completion method must provide adequd
protection against infiltration by surface runoff. Otherwise, H ¥
sand pack and seals, if not provided by pre-packed or moduld 1 T
construction (7.3.2 and 7.5, respectively), can be placed b [
tremic or pouring methods, or by pumping.

9. Installation Procedure

9.1 Decontamination of Materials-Well components and skt A S —
installation equipment may require decontamination beforg
and/or after well installation. Consult Practice D 5088 for - — -
decontamination procedures. If the well is to be used for watel e i =1 ol BT
chemistry testing, at least one rinseate sample of the well FIG. 8 Example of a Direct Push Well Completion Report

material will be required following decontamination and prior ) ] ) )
to installation. table, it may be necessary to fill the casing with clean water to

9.2 Installation—Drive the direct push monitoring well in Prevent sand heaving. With cased systems, it may be necessary
accordance with the standard operating procedures develop&jcheck for ground water infiltration using a water level meter
for the push system and/or monitoring well (8.1). Record allPrior to 'd.etachlng the e>.<pendable tip. This check is imperative
assembly lengths and rod or casing lengths, and any unusu#l conditions of contaminated perched water.
driving conditions as the push progresses on the well comple- 9-3 Centralizers—For small diameter casings (less than half
tion log (Fig. 8). Record water levels if required (see Testthe size of the borehole created), the use of centralizers

Method D 4750). For cased systems in sand below the watdr€Vvents deflections of the riser during backfiling of the
annular space. Riser deflection can later interfere with the free

passage of bailers and other equipment through the casing.

= T Centralizers may also assist in sealing procedures by keeping
[ the riser in a consistent position within the borehole.

~ VB, B Ao F . . . P
=" Psae Figs 9.4 Sealing—Procedures for sealing direct push monitoring

wells are similar to those in Practice D 5092. Direct push
sealing considerations and procedures are also addressed in
sampling Guides D 6001 and D 6282. Groundwater that has
entered the cased system may cause difficulty in placing seal
A, g i BB, A materials by the gravity-pouring method. New grouting equip-
- ment allows for efficient and effective installation of well seals
and grout (20 to 30 % solids bentonite) by bottom-up tremie
methods with tremie tubes as small as 0.25-in. inside diameter.
S " . B Depth to the top of seal materials can be periodically checked
using rods or weighted tape lowered into the annular space.
9.5 Surface Completion-Well capping details vary from
_ P Bomom Plug simple to detailed, similar to rotary drilled monitoring wells.
After the final height of the riser is established, record the
elevation of the top of the riser pipe.
FIG. 7 Example of Prepacked Screens Installed After the Drive 9.6 Well Development-Direct push monitoring wells are
Casing is in Position (20) developed using procedures similar to those in Guide D 5521.

A Expasndabis Poing. S8-n. OO
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Typically, the well can be developed 48 hours after installatioracceptable, the casing may be removed by rotary over-drilling
to allow surface concrete to set. using a hollow stem auger.

9.7 Purging—Purging may be required prior to sampling. . .
Bailers, bladder pumps, peristaltic pumps, vacuum pumps, an%o' Field Report and Prolect. Controll . )
inertial pumps utilizing check valves are often used for purging 10-1 Record and report information as required in the
and sampling. Guidance on their selection and use is provide3@Mpling plan and as noted in Section 8 on the well installa-
in Guides D 5521, D 6492, and D 6634. The low-flow sam-tion. An example of a well completion report form is shown on
pling procedure is recommended when sampling for volatildig- 8. ) o
organic compoundg4). 10.2 Report any subsurface investigation data that are re-

9.8 Sampling—Direct push monitoring wells are sampled quired in the sampling plan and consult Guide D 5434 on

using methods similar to those for rotary drilled wells. Sam-Iogglng of subsurface investigations.

. . : 4 10.3 If the well data are to be used in a Geographic
pling should be in accordance with Guide D 4448. Smaller . . o
diameter risers may limit the choice of applicable Samp”nglnformatlon System, consult Guide D 5254 on minimum data

elements for documenting a ground water sampling site.

methods. Typical samplers for small diameter wells include .
i ; . . . 10.4 Well development events may require a separate report
bailers, peristaltic pumps, and inertial pumps. However, new.

bladder pumps are available in sizes dowrvien. diameter of monitored ground water conditions during development.
pump ' ' 10.5 A field notebook should be kept to document all

9.9 Maintenance-Monitoring wells that will be used for gcyvities relevant to the work plan. Activities include sampling
sufficiently long that biofouling or silt accumulation will be @ gyents and conditions that occur during installation, develop-
concern may require periodic maintenance. Maintenance Pragaent, and sampling as part of a quality assurance program.
tices might include disinfection, acid treatment, and redevel- 10 6 |f samples are obtained during the installation, as with
opment and purging. However, using acid on stainless steglyo.tupe soil sampling Guide D 6282, record and report the
systems is not recommended because of problems with corrgzmpje intervals and the data that are required.
sion, and both disinfection and acid treatment are discouraged 10.7 |f water samples are acquired during the push (Guide
for environmental water quality monitoring wells as thesep g001), record the purge watcr volumes and any monitored
practices may significantly alter the local chemistry. water quality indicators.

9.10 Abandonment/Decommissioniadirect push sam- 10.8 Record and report the depth of the push, and details
pling wells may require removal or closure either at the end ouch as effective screen length, effective seal lengths, backfill-
their service life or if an installation attempt is unsuccessfuling and sealing methods. As the well is completed, ensure that
(for example, equipment breakage or failure to reach targedll necessary installation information is recorded.
depth). The closure and plugging of such wells should be done
in accordance with Practice D 5299. relative to techniques fotl. Keywords
direct push wells. It may be sufficient to fill the screen and riser 11.1 direct push; ground water; monitoring well; site
with an impermeable grout, or if plugging the well is not investigation
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