uve Geotech g

PO Box 14000
Grand Junclion, Colorado B1502. 5504
303/242-8621

October 12, 1990

Mr. Joseph E. Virgona

U.S. Department of Energy
Grand Junction Projects Office
P.0. Box 2567

Grand Junction, CO 81502

SUBJECT: Specifications for New Monitoring Wells at AMAX 151(c) Site,
Parkersburg, WV.

Dear Mr. Virgona:

The specifications tinat Geotech recommends for drilling and installation of
new monitoring wells at the AMAX 151(c) site are attached.

Geotech understands that these specifications will be submitted to EM-451
which will send them to the NRC for review and comment. Geotech further
understands that the NRC may send these specifications to AMAX as recommended
specifications for AMAX's contract with their driller. These specifications
were written with these actions in mind. 1f Amax plons to depart signifi-
cantly from these specifications, Geotech recommends the departure be reviewed
by the DOE before drilling proceeds.

Submittal of these specification, at this time, is in one sense, premature.
Submittal should oot be construed that Geotech is resdy to suggest (or concur
in) the number &nd locatiens of new wells that will be required. Data on the
groundwater gradient(s) at the site are too few. +ater-level measurements to
be vbtained in October (this month) may help corcect the probiem of
insufficient data. Geotech looks forward to receiving the October weter-level
data at the earliest possible date.

With respect to the a‘*.ched speci “ions, the followiig need to be
emphatized:

1. Installation of _‘oundwater monitoring wells is & more rigorous
undertaking than drilling water supply wells, A prerequisite for the
drilling contract should be that the driller be experienced in the
installat’on of wells tor environmental monitoring. This prerequisite
will narrow Lhe number of qualified drilling contractors. j
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2. New monitoring wells must, without exc:ption, provide representative
water samples and must be capable of diing so over a long period of
time. The attached specifications are directed to this end. These
specifications may affect the cost of well installation.

3. Hollow-stem augers and split-bs:,ei sampling are the preferrad methods
for drilling the new monitoring wel?: Rotary drilling methods should
be used only if conditions at the si.e preclude use of hollow-stem
augers. Rotary drilling usually requires water or drilling mud to
advance the borehole. ?ntroduction of water or mud complicates well
development and is to be avoided if pu.sible.

Geotech recommends ths* ' . DOE hay. “epresant-tive on site during drilling
and installation of t.  ...m monitot ing wells. The responcibility of the
representative w11 be *2 ,“serve the drilling and insta’lation of the rew
wells; to note problems if they arise; and to review prrposed solutions or
deviations from the attached specifications. Geotech also recommerds that the

DOE have a representative present when the new wells are developed and the
initial samples collect..,

Finally, the question of what to do with existing wells on the site is

unresolved. Options are to cement and abandon the old wells or keep them

open. The old wells could be kept open to allow additional water Tevel

measurements and future samp11n? if the new wells have different screened
d

intervals or locations. It would be well if this question were resolved
before new wells are installed.

If you have questions or wish to discuss any matters related to snecifications
for the new wells, ples e call me or Mr. Jack McCaslin, Geotech, at x6561,

Mr. McCaslin 1s available to discuss the attached specifications with the DUE
on the NRC. He may be contacted directly.

Sincere’,
v/ )
P & L"‘\\

Charles A, Jon

Program Manager
Long-Term Surveillance
and Maintenance Program
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PROPOSED MONITOR WELL DRILLING SPECIFICATICNS
FOR
AMRX SITE, PARKERSBURG, WEST VIRGINIA

INTRODUCTION: These proposed methods, technigues, and specifications for the
drilling and installation of additional monitor wells at thie eite are de-
eigned for maximum utility of the wells for present and long term surveillance
of the shallow ground water underlying the site.

These specifications, methode, and techniques are listed in order of prefer-
ence for obtaining optimum representative geological and hydrological data.
However, the preferred drilling methods may not be possible or cost effective
for a number of reasons. Factorse that might. intluence the selection of drill-
ing methode are: availability of suitable equipment and technical expertise
within a reascnable distance of the site, funding available for well installa-

tion, and subsurface conditions not compatible with the selected drilling
methode.

The fellowing drilling methods and epecifications are based on several assump
tione. These assumptions are: (&) adeg:ate funding is available for standa-
state-of-the-art monitor well installation techniques, (b) technical expertise
and the reguired eguipment is available within a ieasonable mobilization
distance of the site, and (¢) no unusual subsurface conditions exist, e.g.
excessive buried debris or abnormal formation pressures,

ERILLING METHODS
1. HOLLOW-STEM AUGER/SPLIT-BARREL SAMPLING METHODS:

The preferred method of drilling and installing these monitor wells is the use
of hollow-stem augerse and eplit-barrel drive sampling or continuous eplit-tube
sampling. These methods provide a means of obtaining relatively undisturbed
samplee of the subsurface materiale a2e the berehole is advanced and for in-
stalling well completion materials (e.g. casing, well ccreene, seals, grout,
etc,) et precise, selected intervale through the hollow-sgter augers. The u:ie
of fluids during the drilling phaga ie not usually necessary except in care!
where abnormal geclogical conditions are present, e.g. hesving sande where a

positive hydrosta ic head must be maintained within the hollow-stem auger
column to overcome the formatien pregsure,

Suggested Drillirg and Well Inetallation Procedure(s):

A drilling contractor should be selected who is experienced in hazzrdoue waste
i~vestigation, as well as ccmpetent in the use cf hollow-stem auger methods
and technirues commonly uweed for installation of monitor welle. The drilling
contraccor shall use & hollow=sten auger rig rated by the manufacturer to &t
least 150 feet depth ueing 7 §/8~inch 0.D, hollow-gtem augere and equipped to
place grout, under pressure, at that depth. Actual drilling will be accom-
plished by using 7 5/8~inch ©.D. X 4 1/4=inch 1.D. (larger sizes are Accept~
able) hollow-gtem augere and # retrievable center bit or & flexible center
plug.
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All eamples shall be taken ueing a 3 inch O.D. X 24 inch iong, stainless steel
eplit-barrel drive sampler. 1In all cases, dri‘e sampling will be accomplished
ueing standard scil sampling procedures and meth>ds, such as: the split-barrel
eampler shall be driven into undisturbed ground bensath the lead hollow-gtem
aduger to ite usable lengtl or until a blow count of 50 blows per six inchee or
iesps of penetration is reached. Fifty blows per six inches or leses will be
cons!dered as refusal and no further attempt will be made to sample at that
interval. The esplit-barrel eampler will be driven by a free-falling drop
hammer, weighing 140 lbe. and falling 30 inchee. A hydreulic driver may be
ueed, and in fact, is encouraged, in lieu of the 140 1b. drop hammer. ALl
blow countse per six inches of penetration will be observed and recorded on the

-

Daily Drilling Report,

ontinuous sampling system (e.g. CME or Mobile) may be used with the hollow-

¢
tem augers in lieu of the split-barrel drive sampling system, providing the
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sampling system recovery rate is sufficient for lithology identifi-
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veed; air rotary, mud rotary, and reverse circulaiion rotary. E&ch type has

distinct advantages and disadvantages an compared to the hollow-stem auger
methods.

The major disadvantage of rotary drilling for installing monit>r welle ‘. that
a circulation medium must be used, which may alter the prevailing groundwater
characteristice. The normal circulation mediums are air, water, and d-il'ing
mud. Each type of circulation medium has inherent undegirable qualities.
However, if used correc ly and for the proper application, these mediuvms will
have minimal effects on sample quality.

1f air is used to drill monitor welle where organics or heavy metals are
suspected, all uir muet be filtered to remove poseible oil emissione produced
by the compressors. 1In addition, all pipe lubricants must be of a composition
that will not compromise sample analytical guality.

The use of water as the circulation medium may dilute target contaminants
below detection levels, and thus a longer well stabilization periocd may be re-
quired. Also, the quality of water vsed for drilling must be known prisr to
usage, as the introduction of water of unknown quality may greatly biae
groundwater analyses, and thus compromise the entire sampling effort.

Thne use of drilling mud in the drilling of monitor wells has many of the
inherent undesirable traits as with the use of cleis water. haditionally, it
ie more difficult to remove excess drilling mud and resulting wall mud-cake
from the screen intervals and the formation being monitored, thue well devel-
cprent efforts may be extensive and less effective than wells installed with
hellow-stem augers, However, certain geclogical conditions may exist that
mandate the use of mud rotary drilling methods to ensure euccessful completion

of the well(e). Such conditions may include heaving sande, unstable ssturated
2ones, and extremely large gravele.

Suggested Drilling and Well Inetallation Procedure(s):

Assuming that two-inch 1.D. diameter fcieen and caeing are of sufficiert size
ard 8 maximum depth of 150 foot or less is anticipated, a smell rotary rig or
conkination auger/rotary rig is adeguate for completion of the well(s).

If air ie to be uvilized as the circulation medium, filters must be installed
in the air lines, after the compressor receiver tank, to remove all tracees of
©il v ch may be generated by the compressor. In addition, all drill rods,
drillpive, bit subs, bite and other downhole tools must be thoroughly
purges/cleaned of all residue prior to drilling. & filtering eystem must be
integrated into the borehcle air discharge so as tc prevent any release of
potentisl contaminants to the atmoephere.

3f drilling fluid (water or drisling wud) ie used as the circulation medius,
all fluid must be obtained fros spproved source and the quality of the
f'uids ascertained prior to venge. All fluide should be contained in Eteel,
fioergless, or other s'miiar inpoundment: during the drilling operations. The

uee of earthen pite ie not ecceptable fix the dril” "ng and installation of
monitoring wel.s.
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ry drilling of two monitor wells at this site, it appears that
high-vig.2sity, medium~-weight drilling mud was used to prevent wall caving
excessive fluid filtration to the formation. As the top thirty feet
eeemed to be the most unstable, a 49 to 50 second viscosity mud should be used
to drill this interval. A © 7/B=inch diameter hole is suggested to approxi-
mately 20 feet. Tempora.y 7-inch I.D. (or larger) casing (steel or PVC)
should be set and seated. Fluid properties should then be reduced to the

minimum viscosity and weight neceesary to prevent caving for drilling of the
remainder of the hole.
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The temporary casing will be removed after
the well screen, riser casing, filter packe, and seals are installed.
the borehcle hae reached the desired depth, all excess cu
circulated from the borehcle. This may require changing or dilution of the

drilling fluid as any addition of dispersant agents may bias *
sample guality.
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Joint seal. Screen elot-size should be determined by a
or by reliable existing data. The bottom of the well

with & "flov-through® valve to aid in placement of the
the desire’. desth in the event of borehcle wall caving
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SURFACE COMPLETION OF MONITOR WELLS

Each monitor well will be completed at the surface by installing a steel
protective well-cover over the PVC riser caeing. Thie cover shall have a
wealherproof, hinged, locking cap egquipped with a brass padlock having a
marine shackle. The well cover shall extend at least two feet below the Bur-
face. All padlocke should be keyed alike to facilitate sarpling efforte. A
concrete pad, with a minimum thicknese of 4&-inches and extending a minimum of
two feet from the well cover in all directions, will be poured. The concrete
pad will be eloped away from the well cover to facilitate drainage. The
annular area between the riser cesing and the inside of the well cover shall
be filled to the corresponding height of the outeide concrete pad with a non-
binding material so as to allow movement during frost-heaving conditione.
Steel guard poste (3-inch 0.D. x €0 inches long) will be placed egual dietance
around the well cover and cemented at lcast two feet into the ground. The
poste may be cemented into the surrounding pad as it ie poured. The well
covers and riser casing cape will have data plates attached, lieting pertinent
well da‘s, e.g. well number, ovner, elevatior, survey coordinaces, and etc.
Final s -face completion of the monitor well should consist of priming and
paintir  _.he guard poets and well cover with a high-vieibility, rust inhibitor
paint., .are must be exercised to insure that paint residue ie not introducod
into the monitor well during priming and painting operations.

WELL DEVELOPMENT;

Each ponitor well must be developed to remove silt, fine-grained sand, mud
cake, and other particulate matter to insure optimum well productivity and
water sample gquality. Esch well nurt be left undisturbed a sufficient amount
of time after completior for the bentornite seel(s) to hydrate and the grout to

set. The amount of tiia required will vary, depending upon the type of mate=
riale installed.

Tae use of surge-block surgire, bailing, and pumping are the preferred methods
for well deveiopment. Additional technigues, such us gas (nitrogen) lift and

"backwashing™ may be applied if the primary methods do no+ Jeveliop the well t»
sstisfactory standards.

RECONTAMINATION:

All drilling eguipment should be thoroughly cleaned and/o'. washed prior to
comme;r cing any work on this project. The egquipment showuld then be inspected
for compliance with any EPA, State, or local etetutes applicable to this site.

No plece of eguipment ehould be removed from the project wite unlepe it is
decontaminates and inspected.

Due to the unknown nature of the subsu. face mateuriele, all 4riilipipe, drill-
rod, Jugers, bits, samplers, and other doenhele tools may have some level of
contanination after their respec.ive use. Therefore, the Lriller should be
prepared to decontaminate any downhole tool(e) after unage.
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It ie euggested that all downhole n cthe following
manners

The contaminated
steam cleaner or
tion is removed,

toole shall be cleaned, uveing a high-p._.sure
hot water washer, until all visible contamina~

All tools will rinsed with clean potabie water.

will rinsed with laboratory grade methanol.
All tools will rinced with distilled water.
All tools will be air dried.

All toole will inepected before being returned to service,

afet lan, and other applicable documents muet be assembled
3
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