monitoring/

However, we have recently found
that when working in anconsolidated
fine- to medinm-grained strata, direct-
push instailed monitoring wells can be
good cost-effective alternatives to drilled
welis for characterizing ground water
chemical distribution,

What Are the Pros and Cons
of Direct-Push Weljs?

For refatively shallow screens (50 feel
or less), divect-push wells can be installed

at rates up to 10 times as fast as conven-

tional drilled wells. At one of our sites, 42
direct-push wells were instailed to depths
of approximately 25 feet in two days.
Here arc several advantages and Jim-
itations of direct-push monitoring wefls;

Advantages

# Minimal cutting wastes

®  Fewer development wastes
® Rapid instailation

IREC‘I' PUSH MONITOR].N G W'ELLS ARE TYPICALLY
considered “temiporary” monitoring points, because detailed
comiparisons with conventional drilled hollow stem auger
monitoring wells have not previously been conducted.

® Less worker exposure to contami-
nants

& Representative chemistry

& Very discreet serecn depth ranges
possible

e [nexpensive to 1cplace if plagged

*  Well instailation step-can be inte-
grafed into a comprehensive dynamic
characterization plan using chemical
and Jithologic sensors within a sin-
gle deployment.

timitations

#  Not applicable when cobbles or con-
solidated materials are present

@ Not accepied for long-term monitor-
ing in most states

@ Debate remains regarding hych‘ngen
ologic characterization capabilities

* Boring log not generated during instal-
lation {bat can ase soil classification
sensors and even collect samples if
50 desired)

The Ultimate in Direct Push Technology

With the PowerProle 3630 You'll get
More than Just a lot of Power,

Auto-Drop
Hammer

Yﬂll"l ﬂ’Sﬂ yet.,

MORES

Mounting Options
Equipment Options

For MBRE Information
See Qur Videos

Online at:
www.ams-samplers.com

—  Tooling Options

AMS inc.,
1-800-635-7330
www.ams-samplers.com

Circle card ne. 3

&  Seal above screen is sometimes dif-
ficuit to achieve (howeves, several
exceptional sealing options exist)

®  Many practitioners still use screens
without filter packs, which could
increase turbidity and compromise
results.

‘The raain repulatory concerns regard-
ing the use of direct-push wells for long-
term ground water monitoring incinde;

1. Filter pack matcrials (for preventing
sediment entry) are either not used
or are generafly not based on grain-
size distibution of the formation in
contact with the well screen section,

2. Minimurm annolar sealing and annu-

Figure 1. %-inch pre-pack direct-push well
screen design. The mesh and sand pack
caver the screened zone. The flange keeps
grout materials from entering the sereened

lar size requirements are based on zone.

dilled well specifications and emplace-

menl logistics (e.g., tremmiec versus

pravity feed). ~ pack thiclmess of coly two or three grain
3, Annularsealing may not be complete diameters is required to refain and con-

fior pre-packaged (o “pre-packed”} well trol the formation materials (Driscall

1986}. Because it is impractical to trem-
mie a filter pack in a drilled well aniu-
lus only a fraction of an inch thick and
expect the material to completely sur-
round the well screen, a 4-inch annular

Mo

screen devices and tremmied filter

pack applications under some geo-

logic conditions,

Because the design theory of sand
pack gradation is based on mechanical
retention of the formation particles, a

am lm
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MOREOTNG from page 16

requirement (beyond the ontside diame-
ter of the rser pipe) has been ased ag a min-
imum criteria for many states (e. g State
of California 1981). BN

ihe. 4—1nch reqmremﬂut apphed to drilled:

pmpack sreened wells placcd

thein the outside diarneter of the well cas:
fng (OWRD 2001).

How Were the Birect-Push Wells
Praven Effective? '

A comprehensive evaluation of sey-
eral meniloring well designs was conducted
to determine the potential effectiveness of
direct-push weils for long-term ground
water monitoring i aliuvial sediments,
The investigators compased the per-
formance of several types of direct-push
installed monitoring welis to conven-
tional hoflow siem auger drilled wells.
The purpose of this effort was to deter-
mine whether representative chemical
and watcr tzble data conld be generated
using properdy designed direct-push mon-
itoring wells. Feld efforts inchaded piczo-
cone measurements, collection of core
and water samples from selected depths,
installation of customized monitosing
well lest cells, and sampling of the wells
using a low flow sampling procedure
developed by EPA Region 1 through sev-
eral rounds (Kram ef al. 2001).
Laboratory efforts included chemical
analysis of water samples {for organic

Features...

« Prodyces 0-50 gailen per minute af foresful
pressures g o 505 PSI

+ Massive 80 gallon stalnless steel mixing tank with
slainiess staal paddie mixer and smooth laper
cene bottem for aasy clean up
and lbor savings

= Dependabie 5° bore 8 stroke

plston pump

Builet pracf chrome-ined cylinders with

hammer union construction pump

+ Powerful 20 HP elechie start Honda engine
(dleset englne avallable)

= Easy-lo-read hour meter and lachomater

» High capecity wator @il purp and high
pressure wash down line

- Efficiznl 10 gallon hydrautic off reservoir
with sighl glass and thermometer

+ Durable powder coal painl framework
- Versatile fork fift pockels on both sides of grouter
+ Approx. weight 1,700 pounds

= Quality 53" %197 grip tread fool platlorm

+ Opflanal hose reel
{holds up fo 500" of 1" or 356 of 1 14" hose}

+ Optional self-priming water pump

+ Technologically advanced grout pump covered by
United States patenl D4350-454

> Curent designs for pre—pack dmx:t- . ¥
push well sceeens (Figure. 1) allow for: © -
. the isé of "thm" fi ilter packs. 'E'herefcre,ﬁ -'

"Fable 1
Cost Comparison Between Direct-Push and Drilled Monitoring Wells
Direct Push Drilled Savings
- “Total Depth 72 e 2
0, 56799 $9254 $12146 | 440% - | 8% O
S0 | 99664 - | S13.575 $23.418 S87% | 420% .
T _$128‘?6 C$1B,543 1 $36,393 64.6% . | 490% .

A!llI'mrs :nssnmcd 10 wellseach with 5

it scneens' per scenaio.

borehokés a minirmim of one inch greatc; o

* Thermostaticaliy contraliad oil covler with 12 volt fan

- Larga stainless stesd bag platform for aperators ease of loading

and vanuusmorgamc mater:a[s am[pamm :

eters); détérmination of permeability for

© selected core samples (via ASTM D2434), _' o
and determination of grain-size distribu-
tiom (for wetl design as required by ASTM. -

D5092). The 82-well investigation was
conducted within four solute contaminant
plumes ocated in California, Delaware,
Florida, and New Hampshire through sup-
port from the Department of Defense
Environmental Sccurity Testing and Cer-
tification Program (ESTCP) and the Naval
Bacilities Engineering Command South-
west Division {NAVFACSWDIV).

An extensive statistical effort was
conducted to compare the performance of
the different well designs for each hydro-
geologic regime. Analysis of variance
was selected as the best technique for
evaivating data consisting of categorical
factor predictors and a continuously vary-
ing response variable. No significant sta-
tistical differences were observed between
the direct-push and duilled wells over the
more than two-yeaz duration of (he study.
Results to date suggest that divect-push welly
can be used for long-term ground water
contaminant monitoring.

What's Next?

Current efforts are nnder way to cal-
lect additional data for long-term evalua-

‘Fill, Mix, And Pump...

Geo Loop Ultlmate Grouter Modei 50-500

" tior and 1o partner with regulatous, tech-

nology dévelopers, and users in the gen-
eration of standards and guidelines, Recently,
the: American Saclety for Testing and Mate-
rials released ASTM D6724: Guide for-
Installation of Direct-Push Ground Water
Monitoring Wells and ASTM 6725: Prac-
tice for inect-Push Installation of Prepacked
Sereen Monitoring Wells in Tnconsoli-
dated Aquifers. Our group is also working
with the Interstate Technology Regula-
tory Council to geaerate a TECHREG
guidance document on this subject. We
are hopeful that direct-push monitoring
wells, when properly designed and installed,
wili prove 1o be cost-effective tools for
long-term applications. W/
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A Batch Of Grout In Less Than 2 Mmutes'

Geo- Loop Grout Pro Model 30-500

The Ultimate In Job-Site Mobility...
Geo-Loop Sand Auger Trailer Package

grouters

\ Geothermal and Water Well Grouting Experts

Features...
- Groally reduces the manual labor of thermal enhanced groul
» Specially designed, custom-buill lraller-787x22"
+ Sturdy 14,860 pound rating wit meet your needs
+ Two standad - 7,000 pound axdes with brakes
{8,000 and 10,008 pound axles available)
= Heavy duly adjustable hitch (2 5/16" ball or pintle hitch availabie)
= Generous Geo-Loop Ez Lead 2580 hopper holds 2,500 pounds of sand with an auger raie of
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= Hopper can be loaded with ease with a skid loader using bulk sand or super sacks
+ Durzble 525 galion stainless steel waler tank and paliet table combination with lwo 4” B porls and a
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= Innovative Geo-foop
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For the latest quola on any Gea-Loap product contact Jeff Bowen at (80)-580-5965. /)
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Aurelia, 1A 51005
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Contact us On-Line at www.geo-loop.com
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