Table 1. Well-Drilling Selection Guide

| Nomingl | Nominai 1
I ' Sam
Drting Matho | Ofling | Casig | UL | DG | ol | Gbsanatie | COM10 | Refersnce
Drilled . Sizes, in 2
in ft1_/ = '
== S ||
PowsrAuger | None Water,| vo | webles | <is0 5-22 8.F Yo | 62
{Holow Stem) Mud reck I
Power Auger Mud Mo | s <180 | 210 ] Y | 63
(Solid Stem) | VSO, Wastaras , s |
s — - . |
Power Bucket Auger | (below water No Weathared <160 18 48 ] Yes 6.4
tabla rock |
<70 (Above |
Hand Auger None | No Soil Euu;:’uh 2-8 s | Yes 6.5
Direct Fluid Rotary | Water,Mud = Yes | SolRock | >1000 2-38 8.R Yes 73
DirectAlr Rotary | ALY | yve, | gol Rook | >1500 2-38 S.RF Yes 74
OTtammer | AL | ve | OO, | 2000 | 4-18 R Yo 751
Wirsine | ALWSL | yes | SolRook | 1000 6 8.RF Yes 78

Reverse Flud Rotary | Waler,Mud |  Yes | SolRock = <00 | 12-% 8.R.F Yos 78
Reverss Air Rotary | "‘l-'“-r Yas Saoil, Rock T ~1000 1228 &R F Yoo 7

; i 8. R, F (F- Baiow

CaboTosl | W | Yes | SokReck | <ao00 68 o ety | Yoo 8
Casing-Advancer | AFiMEn |y | SolRock | 00 2416 S.RF Yes 9

—_ il _i,_ = S — = .

Direct-Push Tochology|  None | Yes Soil <100 15-3 | F Yes 10
Sonic (Vibratory) | NG yg, | SebROK | g0 412 SRF ves 11
Jot Percussion Water N Soil <50 2-4 | 5 Mo 12

Jatting | e Yes Soil <50 . | s No 12
|1/ Actual achwevable drilled depths will vary depending on the ambient conditions existing at the site and size of drilling

having the capability of developing working pressuras of 250 to 350 psl and 600 to 760 ofm (particularly when

« requires higher pressures) The smaller rotary-type compressors are only capable of producing & maximum working
pressure of 125 psi. and produce 500 to 1200 cfm. Likewise, the rig mast must be constructed to safely carry the anticipated working
loads expected. To aliow for contigencies, it is recommended that the rated capacity of the mast be at least twice the anticipated weight

load or normal pulling load. 2_/ Scil = § (Cuttings), Rock = R (Cuttings), Fluid = F (Some samples might require accessory sampling

used For exampie, large, high-torque ngs can drill to greater depths than their smaler counterparts under favorable site
Boreholes drilled using air/air foam can reach greater depths more efficiently using positive-displacement
devices to abtain.)




COMMON SAMPLING TOOLS FOR SOIL AND ROCK
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Table 5-5. Soll sampler descriptions, sdvantages, and limitations (modified from Acker, 1974; Rehm et al,

1985; Aller et al, 1969). .
F

METHOD DESCRIFTION @ AIVANTAGES ‘LIMITATIONS
EFLIT-SPOON (BFLIT-BARREL) BAMFLERS + High gquality sampies can be * Hammering crestes » stress thal can
The Swndand Pesctration Tes! proosdore for evalusted for comsalidate sad alter he aample
driving a split-spoos asmpler 1o obtain & mrstigraphic, plrysical, sad * Sample tramaler from the splil spoon
represcniative soil samphe and 8 messare of soll chemical propertics can Tesult i dmaggregation of
penetration resistance o described by ASTM Test + Seeel bram or plastic lners ontwmicnlos woil
Meibod D1586-84. The split-spoon sampler is 18 can be meed with split-epoon * Sample handling exposes soll ko
0 30 inches long with & 1¥r-inch ID and made of samplers 80 1hat aamples can simosphere and may resuhi in loss of
sieel i i nfiached ko the end of drill roda, be scaled Lo minimize changes wolatile csemicals
lowered (rypically through & bollow.siem suger) o i sample chemical and * Cannot penetrale Fock, cobbles, snd
the botiom of the bonehole which mus! be chean, Phyncal CONMLONS prior 1o O ETEVCE
and then hammered mto the undisturbed soll by delivery to 8 laboratory « Poor recovery of some loose or
dropping & 140-ib weight » disssce of 30 inches * Relatively imexpessive Bowing cobesioniess samplcs
onlo & aovil that tranamits the impact 10 Use drill * Widely svailable {ahbough sample Telainers can be
rods. The sumber of blows required 1o drive the meed 10 minimize this problem)
mmpler each é-inch interval i counted to
delermine pepetration resistance. Conlinuow or
mrnsrntinaoes aamphe can be taken and varous
olher eplit-barrel diameter aizes are mvailable.
These samplers can also be pushed into the ground
rather Lhan hammered.
THIN-WALL (SHELBEY) OPEN-TUBE EAMPLERS | + Provides undisturbed samphes | * The sampler should be al lessl six
Owpen-tube thinemll samplers consist of a coanector i aliff, cobssive soils and times the dismeser of the bongest
bead and 2 30 or 36 inch Jong thin-wall steel, representative sampies in soft particic size 10 minimite disturtance
aluminum brasa, or stainkess sl rube which i a0 mediinm enhesive anils of the aample
sharpened at the culting edge. The wall thickness * High quality samples can be * Large gravel or cobbles can disturb
ahould be bess than 2%4% of the fube outer evalusied for mineralogical, the finer grained soil within which
diameter, which i commonly 2 or 3 inches, The siratigraphic, phrysical, and ibey are embedded and/or can
sampler s attached via it connector bead Lo the chemical damage the pampler walls
end of drill rods, lowered (rypically through a + Sample can be prescrved and | + Due o thin wall and limited
bollow-siem auger) 10 Lhe boltom of the borehole siored within Lhe sampie tube struciural strengih, ihe sampler
which musi be clean, and then pushed down inlo by sealing its ends, Lhereby cannol be emily pushed inio denee or
Lhe unaAEiurhed soll Lming e EYOIaule oF BAme ET N N ML) OO LT AR
mechanical pulldown of the drill rig. This disturbance prior 10 lab * Genenlly sot effective for

s deacribed by ASTM Method D1587- analS oobesionbess soil
E3. The Central Mining Company (CME) receatly | = Widely svailable
deveioped & 5-h loag contiuous thin-wall mmpling | » Relstively imexpensive
syuiem. The tube is kept in place by o latching
mechanism Lthat allows Lbe sample (0 be retracted
bw wireline when full aad replsced with an empty
tabe.
THIN-WALL FISTON CORE EAMFLERS * Provides undisturbed samples * As wilh open-tube sampier, large
These sampiers conail of a thin-wall lube, with an im cobesive solls, sill, and partickes may dislurb sampic or
inlernal piston, and mechaniams 1o coatrol sands shove or below the damage sampler walls and the
movemenl between the pialon snd tube. Thin-wall wnler table sampler cannod be esally pushed o
pision samplers are fypically sct up and pushed into | * Vacuum enables recovery of denee of consolideled material
the greamd s the same smanner s thin sl apen. rrdvrain leas wnils & I mard with & dawm ahell fitied suger

fube sampiers. The internal pistons penerale 8

* High quality samples can be

bead, only 1 sample can be obtained

vacuum on the sample a8 the sampler i withdrawn evaluated for mineralogical, per borehole because Lhe clam abell
from the bole. Starr and Ingicion (1992) receally stratigraphic, physical, and will not close afler being opened;
developed & drive poinl piston sampler 1o collect chemical properiies conlinoous sampling mol possible
high quality core sampées of sanda, aills, aad cleve ¢ Sample can be preserved and | ¢ Some piaoo ssmplers require wee of
withou! drilling fluids o & drilling rig 10 8 depth of siored within the sampie tube drilling fiuid for Irydrostatic control
approsimately 30 fi by sealing fts eads, Uhereby * Mot m widely svailable s split-spoon

iy s o opco-iube semphcrs

distlurbance prior 1o kb + Relatively expenaive

analysis
CORE BARREL EAMPLERS (sec ROCK Soc ROCK CORING advantages | See ROCK DORING limilations in
CORING description in Table 9-3) in Tabie 93 Table 9-3
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Figure 9-3. Schematic diagrams of a (a) split-spoon sampler, (b) thin-wall open-tube sampler, and (c) thin-vall piston sampler used to obtain
undisturbed soil samples; and of a (d) double-tube core barre| used to obtain rock core (modified from Aller et al., 1989).
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Tabic 3-8 mwmmmmhmuﬂmw
in jars containing alr versus methanol; showing apparent volatilization loss of TCE from
spoll placed In jars containing alr (from WCGR, 1991).
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Table 9-2.  Information o be considered for inclusion in & drill or test pit log (modified from
USEPA, 1987; Aller ot al, 1989).

— T e e S R s R
Geomsrnk:
* Project same/sumber * Weather conditions + Geologial's same
* Hole name/sumber s Rig type, bit size/anger size * Drilier's name
* Date started sod fimished * Classification sysicm weod * Eheet pumber
* Hole location; map sad clevation (g, Unified Soil Classification)
Imbommatien Colmsianr
* Depth * Percent mmple recovery = Well comstruction dctails
* Sampile location/number & Narrative description * Other remarks
* Low counts and advance rale ¢ Depth 1o saturstion
Murrative Goslagls Doocrigtin:
* Bollirock type * Bedding mature snd spacing + Particle roundoess or angulerity
* Sollfrock lexture asd structure ¢ Soll pradation or plasticity = Estimate of dessity of grasular soil
* Color (Munsell) aad stain * Discontinultios descriptions or comsistency of cobesive soll (wsually
= Petrology sad miseralogy * Water-bearing sones basod on siandard penctration tesl)
* Frisbility + Formation strike sad dip * Shickenaides
* Moisture copical (dry, mols, wet) * Fomils * Roots, rootholes
¢ Degree of westhering * Depositional sireciures * Residual or relict struciure
= Proscosc of sacbossls = Oyganic contest & Pusried hrorisnme
* Fraciures, joints (oricoistion, sixe, & Solulion cavitics * Dhstorbed earih, wasic materiak
and spacing) # Rock core total breaksge and breakaft = Rock Quality Designation (ROD)
Gemmpling |ufrmstbo:
* Types of sampler(s) used = Split-epocn mmpling * Rock coring
+ Diameier and lengih of sampler(s) + size and weight of drive hammer + core barrel drill bit design
+ Number of esch sample + mumber of blows requined o + peneciration rale
= Sian and fnish depth of sech semph P ench é-inch intcrval + Buld gain or loss
* Percent sample rocovery + free (all distance med 10 drive sampler
* Thin-salled sampling
+ emse or difficulty pushing sampler
+ pui required 1o push sampler
Drilling Olservations:
* Lom of circalation * Chaages in drilling method/equipment  »  Caving/bhole siability
* Advance mies & Drilling difficullies * AmMOUNT Of Mr WAEC, MI Pressun:
+ Rig chatier * Amcunt of waier vickdlom during . aar
* Waler-devel drilling o1 different deptha * Amounts and types of drilling Buids
Well Cormtrmction Dedalls:
* Well Denign: = Materiak: * DevelopmenL:
+ casing leneth. schedule. and diameter  + casing and soreen + lime sad date
+ joint type + [lter pack (Le., grain aize snalysis) + waler level clevation before
+ screen length, schodule, and diameter <+ seal and pirysical form afer developmenl
+ acreen shot sine + alurry or groul mix + developmesnt method
+ percest open ares ia acreen + lime speni developing well
+ filler pack depth interval * lmslallation: + wolume of fluid removed
+ clevations of lop of casing, bottom + drilling method + volume of fluid added
and Lop of protective caaing, ground  + drilling fluids + clarity of water and sodiment before
surface, boticss of borchole, bottom  + sowrss of =eler and sfisr dealopmant
aad top of well pcreen, annular seal -+ Liming + amouni of sediment a1 well botiom
and grow istervals, eoc. + method of sealant/grout emplscessent  + pH, specific conductance, and
+ well location coordinates and map + wolumes of all materials seed temperature resdings
+ other backfill malerisls and intervak
Oiber Resnaria:
* Chemical odors * Sampie shipping reference *  Alr-mositoniag dats
= Sampic (ucresconc: = Equipoecsl failurcs = Hydrophobic dyc tost resulls
* NAPL sheems of presence * Deviations from drilling protocols * Equipmen! decotlaminalion

* HNU or OVA readings * Photograph cross-reference proondunts




