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monitoring wells) including the completion and filing of "Well Conpletion
Report Forms" (see Figure 4.4-1). A copy of the DEM "Manual on Well Driller
Regi stration and Filing of Mnitoring Wll Conpletion Reports" can be found in
t he Appendi x of this Suppl enment.
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Department of Environmental Management/Division of Water Resources
WELL COMPLETION REPORT
Y/ELL LOCATION GEOGRAPHIC DESCRIPTION L'CBS
Aadress N S E W o
(o) {catw)
City/Town PTION | prees
Well owner (rosal TV of
N S E W of
Aadress {me n temns) {crTae) Tp‘nou
Board of Health permit obtaine:  yes (] no [ | iersect. w/ Troma Lw of W ot
WELL USE WELL DATA
Oomestic ] Public (J Industnai (]| Totaiwelidapth _______ _ ft
Mormtonng (] Other Depthtobedrock .. f#t W of
Water-beanng rock/unconsolidated matenal:
Maethod drilled o \ption
Data drilled Water-beanng zones: -
CASING 1) From To pai:
Type 2) From To
Length . Oia(.D.) in.] 3)From To na:
Length into bedrock ft. | Gravei pack weii: dia. I ’
Protectve well seal: dia.
Scraen:
Grout (] Other Slot# length from o
STATIC WATER LEVEL (all weils)
Static water {avel beiow land surtace ft. Date - I
WELL TEST (production wells)
Drawdown ft.  after pumping hr. min. at gpm i
How measured Recovery ft. after hr. mun. B 0 _—
LOG of FORMATIONS | COMMENTS p R
Matenals From| To § 1
H -
Drifler 3
Fm § .
- § =
Clty/Town BN §
Supervising Driller Reg.# [ 1§
Sionanse ot Suoemsng reqstered wed criller - B
Ploase prve fimiy —
DRILLER COPY B
Signature of SUDSVISING reqstered wed antier poe
Please pra firmty
BOARD OF HEALTH COPY
Signansre of SUDEMENG reaSINred wed driller
Plsase oryx trmiy
STATE COPY
‘ Figure 4.4-1
Source: MA Department of Environmental Management Well Completion Report Form.

L
;

P



SDDW Suppl enent
Page 39
January 1999

SECTION 4.5 WELL DEVELOPMENT (Revi sed)

4.5-1 Purpose

Wl | devel opnent is a necessary step in the conpletion of nost groundwater

monitoring well installations. Developnent of a monitoring well helps to
renove sedi nent and enhance the hydraulic connection between the well and the
aqui fer. Regardless of which conventional well installation nmethod is used,
all cause some alteration or rearrangenent of the fill or natural soil or rock

material in which the well screen is installed. Such alteration or
rearrangenent is mniml when Small D aneter Driven Well (SDDW techniques are
used. Since nonitoring wells are installed to collect physical and chemni cal
data indicative of in-situ aquifer conditions, the nmethods of drilling and
installing wells should mnimze the disturbance of aquifer materials which
adversely inpact the quality of the data collected. Wells not intended for
sampl i ng, such as piezonmeters and observation wells, may not require

devel opnent .

The objective of well devel opment is to enhance the hydraulic connection

between the well screen and the natural formation or fill by renoving fine
soil materials or drill cuttings and subsequently rearrangi ng the natural or
artificial sand filter pack around the well. Well devel opnment may increase

the hydraulic conductivity in the vicinity of the well screen. This should be
consi dered when in-situ hydraulic conductivity tests are planned. Appropriate
mechani cal rearrangenent of the sand or gravel pack (i.e. devel opnent) wll

all ow the groundwater to nove through the sand pack nore easily and reduce the
amount of fines that enter the well. Since groundwater in nost New Engl and
aquifers travels at velocities too lowto retain suspended material, any
turbidity associated with monitoring wells is likely to be an artifact of the

well installation process. WelIl devel opnent can reduce this turbidity and,
therefore, reduce the chance of chenical alteration of groundwater sanples
caused by suspended sedinments. In addition, it can remove fluids introduced
during drilling or installation. |In this discussion, well devel opnment

i nvol ves preparation of the well for collection of hydrol ogic and chem cal
data. |If sanmples are collected for chem cal analysis, the well nust be purged

prior to sanple collection (See Section 6.0 Sanpling of Monitoring Wlls in
St andard References for Mnitoring Wlls, January 1991).

In this discussion, well devel opment involves preparation of the well for

coll ection of hydrologic and chem cal data. 1In order to obtain hydrol ogic and
chem cal data that is representative of the aquifer, the hydrol ogic conditions
inthe vicinity of the well screen should be restored to their natural state
as much as possible. If sanples are collected for chem cal analysis, the well
must be purged prior to sanple collection (See Section 6.0 Sanpling of
Monitoring Wells in Standard References for Mnitoring Wlls, January 1991).

Use of devel opnent methods that introduce additional water into the formation
or that cause significant alteration of the natural materials in the vicinity
of the screen may be undesirable for some groundwater nmonitoring applications.
If additional water is introduced during devel opnent to flush the screen, this
vol ume of water must be renoved as part of the devel opnent process and may
require storage and di sposal as a hazardous waste.

The purposes of well devel opnent are:

o to reduce the amount of fine grained material entering the well
fromthe surrounding formation; and
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o to inprove the hydraulic connection between the well and
surroundi ng formation

The foll owi ng section on well devel opnent net hodol ogy will specifically
address the devel opnent techniques for SDDW. Aquifer conditions and
constraints, especially pernmeability and depth to water table, will dictate

the specific applicability of any of these nethods. It is expected that
vari ations and conbi nati ons of these nethods will probably be required at sone
sites. It should be noted that all equi pnent placed in a nmonitoring well for

devel oprment, purging or sanpling should be decontam nated. Decontamni nation
nmet hods are presented in Section 3.3 and Section 6.5 of Standard References
for Monitoring Wlls, January 1991.

4.5-2 Met hodol ogy

SDDW can use many of the same well devel oprment techni ques that conventiona
monitoring wells use. However, SDDW are usually designed and installed to
obtai n sanples of formati on groundwater w thout introducing fluids during
drilling or disturbing subsurface conditions. These sanpling points usually
require mnimal devel opnment. As with conventional wells, the primary reasons
to develop a SDDWare to renove fine grained sedi nents and i ncrease water
flow The well devel opment nethods usually enpl oyed for SDDW devel oprent

i ncl ude:

Over - punpi ng
Mechani cal surgi ng
Water jetting
Pur gi ng

Bailing is a technique that is not reconrended for well devel opnent because it
is slow and ineffective in adequately renovi ng suspended sedinment. Bailing is
general |y used for groundwater sanpling and often for purging wells prior to

sampl i ng.
4.5-2.1 COver-punpi ng (Revi sed)

Over-punping a well involves punping at a rate faster than the well would
normal |y be punped or purged for sanple collection. This is one of the
easi est and nost comon net hods of well devel opnent.

Over - punpi ng i ncreases the hydraulic gradient near the well by draw ng the
water | evel down. The steepened hydraulic gradient increases the velocity of
t he groundwater noving through the screen into the well. The increased
velocity entrains fines into the well and clears the screen of this materi al
Care nmust be taken not to introduce air into the formation around the screen
duri ng devel opnent.

Over-punping is best suited to aquifers conprised of sands and gravels with
shal | ow water tables. The suction line, punp or check valve is |lowered into
the well and water is renoved. |If the perneability of the formation is
sufficiently high, repositioning of the intake Iine within the screen may pul
material into the well.

Typi cal problens encountered using this nethod are the | ack of punping devices
that will fit within snmaller diameter (less than 2") monitoring wells and
produce satisfactory punping rates. Above-ground peristaltic or centrifuga
punps are effective when the water level is less than 25 feet fromthe ground
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surface. |If the groundwater contains hazardous constituents, punping |arge
vol umes of contani nated water may pose di sposal probl ens.

4.5-2.1.1 Advantages and Di sadvant ages

(a) Advant ages

o Useful in wells with shallow water-levels (less than 25 feet
deep) where a suction line can be used.

o Rel ati vely sinple procedure.

(b) Di sadvant ages

o If the pernmeability is quite high or quite variable, only a
section of the screened zone may actually be devel oped. This
is especially true of wells with | ong screens.

o Over - punpi ng may conpact fine sedinments in the formation
around the well screen, restricting groundwater flow into
t he screen.

o Over - punpi ng may produce a | arge volune of contam nated
wat er that nust be di sposed of as a hazardous waste.

(4.5-2.2: See Standard References for Mnitoring Wells, January 1991)

4.5-2.3 Mechanical Surging

Anot her mnet hod whi ch can be used to develop SDDW is surging. This technique
enpl oys a tool called a surge block. This device forces water in the well
through the well screen and out into the formation, and then pulls the water
back through the screen into the well along with fine soil or rock particles.
A typical surge block construction detail and application can be found in
Figures 4.5-1 and 4.5-2 in Standard References for Mnitoring Wlls, January
1991.

The surge block is typically attached to a drill rod, drill stem or line that
has sufficient weight to allow the surge block to rapidly drop through the
wat er colum. The surging action should start at a sl ow pace, near the water
level within the well and progress to a faster pace near the well screen
Surgi ng action can be carried out within the well screen if adequate neasures
are taken to clean out accumul ated silt or material prior to surging.

O herwi se, the fines may be forced out through the well screen into the
surrounding formation. Accunul ated nmaterial may also bind or |ock the surge
bl ock in place if precleaning is not performed. Periodic bailing or punping
of the soil or rock particles is necessary regardl ess of the |location of the
surging within the well.

A typical surge block has a small clearance between the flexible |eather or
rubber discs and the inside of the well casing. Violent or too rapid surging
inawll situated in a |low perneability formati on nay danage the well.
Variations in surge block construction involve the addition of flap valves to
all ow sone water and silts to pass through the bl ock rather than between the
bl ock and wall of the well. Additionally, check valves can be added to the
surge block to all ow renmoval of devel opment water and associated silts. After
surging, additional devel opnment can be performed, if desired, using the
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rawhi di ng or backfl ushing techni que described in Section 4.5-2.2 in Standard
Ref erences for Mnitoring Wll , 1991

4.5-2.3.1 Advantages and Di sadvant ages

(a) Advant ages
o Gentl e surging conbined with gentle punping through the
center of the surge bl ock has been very successful for
devel opnent in formati on containing a considerabl e amount of
fine materi al
o | nexpensive and rel atively sinple tool

o Effective in wells installed in highly perneabl e honbgenous
formati ons.

o Does not require the addition or w thdrawal of substanti al
vol umes of di scharge water except for flushing.

(b) Di sadvant ages

o Vi gorous surgi ng nmay danmage non-netallic well screens.

o May cause the formati on around the screen to become cl ogged
by pushing fines back into the formation, reducing flowinto
the wel .

o If the surge block fits the well too tightly it can damage

the well screen
o May renove sufficient formati on material outside and above
the well screen causing the seal to collapse, resulting in
infiltration of overlying aquifer material
(4.5-2.4: See Standard References for Mnitoring Wells, January 1991)

4.5-2.5 Water Jetting

H gh velocity water jetting is a rarely used but effective technique for
devel opnent of conventional nonitoring wells and, in even rarer instances,
Smal| Dianmeter Driven Wlls. Jetting consists of the discharge around the
wel |l screen of horizontal jets of water under high pressure. The water jets
act to dislodge soil particles near the well screen and break up any dense
soil resulting frominstallation. Unless renoved, this layer can alter the
natural perneability of the aquifer. |In order to be effective in devel oping
the well, water jetting nust be acconpani ed by punping to renmove the fines.
Thi s devel oprent met hod shoul d be used with caution to avoid damagi ng the
screen or devel oping voids in the filter pack surrounding the screen

4.5-2.5.1 Advantages and Di sadvant ages

(a) Advant ages
o Effective in highly stratified, unconsolidated formations.

o Entire section of screened zone can be devel oped.
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(b) Di sadvant ages

° I ntroduces water into the formation
o Requi res equi pnment which may not fit SDDVs.
o More time consum ng than ot her methods.

4.5-2.6 Purging (New Section)

In addition to well devel opnent, which is typically conducted at the time of
installation, SDDW are purged i mediately prior to obtaining groundwater
samples. Purging is the process of renoving water fromw thin the SDDW and
fromthe aquifer around the SDDW Well purging is typically conducted using
sampl e col l ection tools such as check val ves and peristaltic or centrifuga
punps. Purging assures that the water to be sanpled is a true representation
of current conditions of the |local groundwater. This is inportant since
groundwat er at the sampling site may not be representative of the overal
groundwat er due to variable environnental conditions, such as

oxi dati on/reduction near the well, which may differ fromconditions in the
surroundi ng wat er-bearing formation

As with conventional nonitoring wells, the Iength of time required to
adequately purge the SDDWis dependent on many factors including the
characteristics of the SDDW hydrogeol ogi c nature of the aquifer, type of
sampl i ng equi prent used, and paraneters being sanpled. It is recomended that
the SDDW be purged until the groundwater has cleared of nost fine sedinment or
at least 3 well volunmes have been renoved.

4.5-2.6.1 Advant ages and Di sadvant ages

Advant ages

o Ensures sanples are representative of groundwater at the sanpling
site.

Di sadvant ages

o Requires additional tinme during sanpling

o Creates purge water which may require handling as a hazardous
wast e.
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SECTION 4.6 DECOWM SSI ONI NG OF MONI TORI NG VELLS (Revi sed)

4.6-1 Purpose

Any monitoring well that is no longer in use or that is unfit for its intended
pur poses shoul d be decomm ssioned. Plugging the well and surface restoration
are the central features of the decomm ssioning process. For conventional
monitoring wells, plugging consists of constructing a | ow perneability
cylinder or plug within that portion of the subsurface occupied by the well
and its annulus, including both the uncased portion of bedrock well and the
cased portion. For Small Dianmeter Driven Wlls (SDDW), bentonite grout punped
into the drive rods will provide an adequate plug. Surface restoration

consi sts of the renoval of the upper three to four feet of the well and
backfilling the area with an effective seal. An abandoned nonitoring well is
defined in Standard References for Monitoring Wells, January 1991 (SR) as "a
wel | whose use has been pernanently discontinued;"” as used in this Suppl enent
it includes any Small Diameter Driven Wll that is no | onger suitable or
needed for its original intended purpose such as for water-|evel measurenents,
water quality sanmpling, soil sanpling or soil gas sanpling.

Proper plugging of such wells wll:

o El i m nat e physical hazards

o Prevent groundwat er contam nation

o Conserve the yield and hydrostatic head of confined aquifers

o Prevent the interm ngling of potable and non-potabl e groundwat er,
and,

® Prevent the migration of contam nation through a confining |ayer

separating aquifers.

It should be noted that the objective in Massachusetts differs markedly from
the goal established by the American Water Wirks Association and the statutes,
regul ati ons, or guidelines of nost other states. Many docunents contain the
foll ow ng | anguage: "The basic concept of proper sealing of abandoned wells is
restoration, as far as feasible, of the controlling hydrogeol ogical conditions
that existed before the well was drilled and constructed. If this restoration
can be acconplished, all the objectives of plugging wells will be adequately
fulfilled.” To acconplish this goal sonme states have suggested the placenent
of sand and gravel opposite the nore perneabl e subsurface zones and cl ay
opposite the | ess permeable zones. Wile that goal is an adnmirable one, it is
al so one which, in DEP s opinion, may be unattainable in practice. In order
to nmeet the objectives of proper deconm ssioning, DEP has tried to develop a
simpl e, workabl e approach that will solve the existing and potential problens
from unsaf e abandoned wel | s.

Sone exanpl es of the types of unsafe wells that may cause probl ens incl ude:
o Buried uncapped wells: contamnants may enter the well through
the buried top of the casing, travel down the well casing, and

enter the aquifer through the well screen and wall of the annul us;

o VWlls with cracked or corroded casing: surface water may enter
the wel | ;
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o I mproperly constructed wells: an unsealed or inproperly seal ed
annul ar space around the outside of a well casing or between an
i nner and outer casing may serve as a channel for surface water to
mgrate into an aquifer and/or groundwater may be transferred from
one aquifer to another;

o Open hole wells in bedrock: may serve to interconnect aquifers in
different formations;

o Unpl ugged abandoned flowing artesian wells: this can result in
| oss of water, reduction of regional artesian head and |ocalized
surface flooding; and

o Uncovered and unpl ugged abandoned wells with | arge inside
di ameter: these may represent a physical hazard to human bei ngs
and animals, as well as a disposal receptacle for contam nants,
wast e and debris.
(4.6-2: See Standard References for Mnitoring Wlls, January 1991)

4.6-3 Plugging the Wl l

(4.6-3.1 through 4.6-3.3: See Standard References for Mnitoring Wlls,
January 1991)

4.6-3.4 Deconmissioning Small Dianeter Driven Wells (New Section)

Smal| Diameter Driven Wlls can be deconmm ssioned by extracting the casing
material or, if feasible, by in-place abandonnent. |If the SDDW needs to be
extracted, extra care should be taken to ensure that the remaining hole is
conpletely filled and sealed with grout. Plastic tubing may be used to punp
grout into the hole as the SDDWis renoved.

If the SDDWis to be abandoned in-place, grout should be punped into the drive
rod or casing material to plug it. As with conventional well deconm ssi oning,
if the SDDWis renoved, care nust be taken to reduce the possibility of
borehol e col | apse, voids, and contami nant mgration through a preferential

pat hway.

Abandonment of SDDW shoul d be conducted using general protocols outlined for
conventional nmonitoring wells presented in Sections 4.6-2.1 through 4.6-3.3 in
St andard References for Monitoring Wlls, January 1991
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SECTION 6.2 SAMPLI NG TECHNI QUES (Revi sed)

(6.2-1 through 6.2-3.4: See Standard References for Mnitoring Wlls, January
1991)

6.2-3.5 Sanpling Techni ques for SDDW (New Secti on)

6.2-3.5.1 G oundwat er Sanpling Methods and Equi pnent

G oundwat er sanpl es can be collected at any desired depth in the aquifer

t hrough the screened interval of the SDDWas it is being advanced or

wi thdrawn. SDDW shoul d be purged prior to sanpling to reduce turbidity and
obtain nore representative sanples of groundwater. SDDW advanced to obtain
sampl es at increasingly greater depths should be purged between sanpling
intervals to renove stagnant water in the well

There are generally two approaches used to obtain groundwater sanples while
advanci ng the SDDW (Fi gure 3.2-15). G oundwater sanples can be obtai ned
through slotted screen at the |lead end of the SDDWor through a screened
groundwat er sanpler with a retractabl e sleeve. Regardless of whether slotted
screen or a screened retractable sl eeve SDDW are used, groundwater sanpling
can be acconplished using either a small dianeter bailer, peristaltic punp, or
an inertial punp system Sanpling with bailers and peristaltic punps is

di scussed in Sections 6.2-3.1 and 6.2-3.3 of Standard References for
Monitoring Wells, January 1991

Inertial punp techniques use a check val ve assenbly attached to the bottom of
a tubing section that is |lowered through the water colum (Figure 6.2-3.1 in
St andard References for Monitoring Wlls, January 1991). \When the tubing is
pushed in a downward notion, water is allowd to enter into the check val ve,

pushing the ball up and away fromthe bottom of the check val ve. Wen the

tubing is noved in an upward notion, the ball is forced to the bottom of the
check valve where it fornms a water tight seal. In higher yielding formations,
an oscillating up and down notion can be used to punp groundwater and sustain
flow at the surface. In subsurface soil with |ow pernmeability, the inertial

sampl er can al so be used as a bailer and retrieved to the surface to obtain
t he sanpl e. Some advantages and di sadvantages of the inertial tubing system
are |listed bel ow

Advant ages

o Tubi ng and check val ve assenblies are conmmercially available in
various material types for any size SDDW

o Inertial sanpler is easily assenbled and used in the field.

o Inertial sanpler may be dedi cated and stored inside a permanent

SDDW f or subsequent reuse elimnating the need for
decont anmi nati on.

o New or dedi cated sanpling equi pment mnimzes potential for cross-
cont am nati on

Di sadvant ages
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o Fi ne- grai ned sedi ment can clog the check val ve assenbly causi ng
the ball to stick and reducing or elimnating flow.

o Not economically feasible to reuse tubing.

o In low yielding formations air can enter the tubing which may

purge VOCs from groundwat er

6.2-3.5.2 Soil Sanpling Methods and Equi pnent

For soil sanpling applications, either an open tube or closed piston sanpler
is used at the | ead end of the SDDW equi pnent. The open tube sanpler is used
in stable, conpact or cohesive soils and the piston sanpler is used in | oose
soil conditions.

To obtain an open tube soil sanple, a SDDWdrive point or preprobe is driven

to desired sanpling depth and subsequently withdrawn. The drive point is
renoved and the open tube sanpling device is attached to the drive rods. The
drive rods are then reinserted into the existing hole to obtain a soil sanple.
Open tube sanmpling devices are typically used in conpact soil which can be
retained within the tube. Excessive penetration of the sanpler under the

wei ght of the rods may occur in very soft or |oose materials and prevent

accurate measurenment of penetration depth. Excessive penetration may al so

di sturb underlying material. Sanple | oss is possible upon retraction of the

sampl e tube

Advant ages

o Sinple to use.

o Conmonl y avai | abl e.

o Easy to decontam nate sanpl er

o Short amount of time required for sanpling.

Di sadvant ages

() Di sturbed and interm xed soil materials fromthe bottom and sides
of the borehole may enter the tube as it is lowered into position

o Total or partial sanple recovery is difficult wi thout a
suppl emrental retention system Catchers are avail able for some
sampl ers

o Hydrostatic pressure may disturb the sanple during penetration and

interfere with collection of a conplete sanple.

A cl osed piston sanpler is typically used in areas where the subsurface soils
are unstable and may col |l apse as the probe is withdrawn. The cl osed piston
sampler is designed so that the piston tip of the sanpler fits into the drive
shoe of the SDDW equi pnent. The drive point or preprobe is driven to depth

i medi ately above the desired sanpling interval and then w thdrawn. An open
hol e remains after withdrawal and the cl osed piston sanpler is reinserted.
Extension rods are inserted down the drive rods or casing to unlock the piston
tipand lift it to the upper portion of the piston sanpler. The sanple barre
is then driven deeper into the soil while the piston point remains stationary.
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The tight seal on the piston creates a vacuumwhich aids in sanple retention
(see Figure 3.2-17).
Advant ages
o Sanpl e device is sealed during installation preventing
contam nated soil and water fromentering and corrupting

anal ytical results.

o Reduced potential for sanple disturbance in comparison to open
t ube sanpling.

o | mproved sanpl e recovery in unstable soils.

o Application commonly avail abl e.

Di sadvant ages

o More nechani cal ly conpl ex than open tube sanpling.

o Pi ston requires maintenance of o-rings or |eaks may result.
o Requires nore time to sanple than open tube sanpling.

o More parts to decontam nate.

6.2-3.5.3 Soil Gas Sanpling Methods and Equi prent

SDDW can be used for obtaining soil gas sanples by advancing the SDDWi nt o
t he vadose zone bel ow the ground surface. Soil gas sanples are obtained by
creating an air-tight surface seal around the SDDW and applying a negative
pressure or vacuumto pronmote novenment of soil gas to the ground surface for
sampl e collection. Four of the nore common soil gas sanpling nethodol ogi es
are illustrated in Figure 3.2-18. These soil gas sanpling tools include: an
exposed screen sanpler, an expendable tip sanpler, a retractable tip sanpler
and a packer or cased system

When taking soil gas sanples, the use of probe tips with a | arger dianeter
than the SDDWrods is discouraged. Larger tips may increase the |ikelihood of
"short circuiting,"” the mxing of surface air with the contam nated

at nosphere, which could dilute soil gas contam nant concentrations.

6.2-3.5.3.1 Exposed Screen Sanpl ers

The exposed screen sanpler is the sinplest formof soil gas sanpling

equi pnent. It consists of a drive point, a slotted intake assenbly and drive
rods. The drive point is attached to the |lead end of the slotted intake
assenbly which is in turn connected to a series of drive rods. The device is
driven to the desired sanpling depth and a soil gas sample is collected
through the slotted intake ports using negative pressure. The slotted intake
ports allow the passage of soil gas into the drive rods for sanple collection
at the ground surface.
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Advant ages
o Allows rapid sanpling of nmultiple intervals.
o M ni mal equi prent requi red.

Di sadvant ages

o Screen is exposed to contam nants as SDDWis advanced into the
subsurf ace.

o Screen may become sneared or clogged with fine grain soil during
advancenent .

o Decontam nation is required after each use

o Soil gas may be collected fromintervals other than the targeted

zone if the rod joints are not air-tight.

o Extraction of rods using a retrieval jack can be difficult and
time consum ng.

6.2-3.5.3.2 Expendable Tip Sanplers

Expendabl e tip sanplers use a steel or alumnumtip that is held in place by a
tip holder as the soil gas assenbly is advanced. Flexible tubing for sanple
collection runs the entire length of the drive rods and is attached to the
tip. Slotted intake ports are found at the base of the tip. The assenbly is
driven into the ground until the desired sanpling depth is reached. The drive
rods are then retracted and the tip is separated fromthe tip hol der, exposing
the soil interval for sanpling. Soil gas is drawn in through slotted intake
ports at the base of the drive point and up through the flexible tubing. The
tubing is typically 3/16-inch O D. and is nade of pol yethylene, silicon or
Tef | on.

If long-termnonitoring is required, the well should be conpleted using
conventional techniques. Specifically, a permeable packing material such as
silica sand or glass beads is recommended to be set in the annul ar space
around the intake ports of the expendable tip. A bentonite seal is set above
the packing material to elimnate the potential for drawing air fromintervals
other than the targeted zone. The remaining annul ar space around the flexible
t ubi ng shoul d be backfilled and conpacted with native soil. A surface seal is
al so necessary for |ong-term nonitoring.

Advant ages

o Screened i ntake ports are protected while probe assenbly is
advanced, elimnating the potential for soil clogging.

o VWhen properly conpleted the Iikelihood of drawing air from areas
other than the targeted interval is mninal

o Pur gi ng volunme and sanpling tinme are reduced.

Di sadvant ages
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o Mor e equi prent required.
o Mor e expensi ve.
o More time consuni ng.

6.2-3.5.3.3 Retractable Tip Sanmplers

Retractable tip sanplers are simlar to expendable tip sanplers except that
the tip is attached to a screen which is held in the tip holder during
advancenent. As with the expendable tip sanpler, the retractable sanpler is
advanced to the desired depth and the drive rod is retracted to expose the
screen. Unlike the expendable tip assenbly, soil gas sanples are coll ected
directly though the drive rods when a vacuumis applied. Wen sanpl e
collection is conpleted, the tipis retrieved along with the drive rods.

Advant ages

o Retract abl e screen sanpler is not exposed to soil during
advancenent, elimnating potential for soil clogging.

o Easy sanpling of sequential intervals.

Di sadvant ages

o Does not all ow grouting of borehole during retraction

6.2-3.5.3.4 Cased Sanpl ers

Cased sanpling devices for SDDW are sel domused in Massachusetts. Cased

sampl ers use an infl atabl e packing device to establish an air-tight sea
within the well casing. The SDDWis driven to depth and the packing device is
lowered into the casing for soil gas sanpling. Flexible tubing runs down the
casing, next to the inflatable packer, and protrudes past the end of the
packi ng device. Soil gas sanples are collected through the flexible tubing
usi ng a vacuum

Advant ages
o Results in | ess conpaction of the soils
o Enabl es nmultiple |l evel sanpling

Di sadvant ages

o Sl ower than exposed rod SDDW soil gas sanpl ers.
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