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ite Investigation
Without Wells

The HydroPunch' system enables drill rig operators
to locate, measum and sample ground water and floating

layers of gasoline and other hydadns-rapidly
and economically, without installing wells.

| |

HydroPunch Collects Samples of
Ground Water & Roating Layer
004UTY SAWLES Hi AM NOUR OR LESS-JI' nWCN LallPER 008T

Hydronmch todmology is a hn4 in she kwestigation. Samplios
is so sapid, you can have n&We dahe irr hows, not the weeks er mant}s
required by tralf' ,n&lir.whtg well surveys. Unliks orpou
sas tufmiques, Hydn, Punch deDvas actual sample smund =Imr ?. ,

and hydrocarbces-not indirect and sometimes misleading rundings.
IfydroPurs:h ammples m omniseent w.'th monhoring ryhsts for .3

all polideds. HydroPunch 11 hydromrban samples accurately 'P;;,
'

and shcw relative thickness of floating Ieyes. V-
,

Best yet, HydroPunch eastpling coste 5490% les than dribs, casms,
and devel - com'entional monienns wells. MA.P.mch sampling s ,.

not to replace vnr11s for1 krm m A'-- it helps @ -

location andminimhethe numbe)rweDs needed f'or effective
u_.:_:. - sey ., ai. , *e -,ne.

,
''

EIMasses5 HELLY aAPE WITH NO PWERANENT BIBBLLan0N
MA ^.mdi o mates whh minimal disturbance k sT&w _. 11y ..

sensteve areas. T =='s no need to dispose of web dewlopment water. .

or of drm cuttisqp when pushed directly from the surface. The .;d.

unobtt:alw J w won't interfere with normal site .. . /4 ..
|

mm- ' ' " ^
HydenPundi boreholes can be esDy abandoned (for exanple, by ']<. . ;--

rriemuru srcuting fmm the bottom ). Thisleaves ne permanent we : '

.-

to beIr A.d unnecessarily. and proted asuinst possibue short- ' .r -

circuMng of emnaminatkm between verthm! mansa. :J
,
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HOWfTWOMS
The HydmPunch is drivm m the demed depth in unconsci-

! idaiad saifa. W unch rys6em cza be usedin twautions
: metable for a 2" split barrel (spoon) soil umpler-rxh as
|

e$a,,ts, sands, and Ene snmis.
sa'

;Aary boriries, an initial site tot sample, or other informationn

hal s adrnW semph depth. An auger or spEt baml samphr may pm- NYOHOP9tIGH
P

vide a "p! lot hole" to the ama just above the sampling mne. (In soeutecm- ON VIMO
,

ditions, the smal enn be drhen dkatly from the surface for faseur sanptmg.)
i

%MhM
1 amass em sAMPWNS %docytonsMhoutHints

; Check valvess stainlas snel screen, and O<ings an inseried in the m s mukups h e hm W Hphopse
assummeammemarudhangtool body, then the aplassebk point is attached. The toolis driven to Igemusen mapaseremtimmenenog

<

| the proper depth-at least 5 feet below the statie water level, to allow g,8,8,",,",stadbedhe
sufficient hydrostatic pressure for the sample de.:r.ber b fill-and

: puSed back appnximately 18". Nier fdhns (time wriss asana to
he,emesg ,es, ,,seses g es.gie.g

, , ,,g

sekmiksha as mom enssah-

submersmee and formation yield), the too! is mthdrawn to disc $arge "''''en sustemid
) up to 1250 ml of umple, having the steel point in the smund. M*"*'"'" " *" "ad sun,"

j gg HytoPunch N UsersGude
! Ahor Inserting the ruptseable rdgd.ene or FYC screen and attach. $Ym,m"",nuemame,==*,M' M"ing the poire. the tool is drtvan to the reper Itis then withamm danseWHees.about 48", and a Y OD. hydrocarbon hader is through the ''* 8 "* 8*' '''' h*'8" ''" *'

hollow casing to provide the floating layer thickness asthnate and sample."'"$"b,g"'** "q'""" "h,

!
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RAPID CONTAMINATION ASSESSMENT l

OF SAPROIJTE AQUIFERS WrrHOUT WEU.8

Thomas A. Mann, A. Michel PeDetier, and Thetnas L Lanunons !
l

AB5 TRACT:

A phased ground water assessment is bem* g conducted at a mandmeturing fanuity in
the FfaMant pinoingraphic province of upstate South Carolina. The initial phase of work
revealed gamd water w=w.na by various chloricated hydrocarbon -W To
date, fieM actMtics have been directed toward defining the extent of the ground water
contandnation.

A HydroPuneh sampling tool was tr4d as a screening devios during thism
sassessnant. The tool prorMed rapid, costoffective colleccion of ground water samples frorn
the undismtbed saturated zone, without the instalinden of morJtaring wells. UtDiradon of
theHydroPunchrufaciUutad assessment 4f aaalat by quantitatively delWag contam!nant
plutne bcundarias, both horhonta!Iy anc vertically, opthnizing monitoring well locadons,
redudng the number of monitoring wcHS and aB for gmund water ==he la*

; locations inaccessible str mell Installations. A number of Punchusamples were also
conected from soll borings which were later converted to pere ===at monitoring wells.

KEY WORDS: Rapid asseumcat, 5rour.d water cor*=l-tMn, umdag device,
saprolite, site study, Piedmont.

;

HYDROPUNCH DESCRIP' HON AND OPERATIONm

De HydroPunchmsampling tool is constructed ahnost entirely of stamless stoel and
teflon, un'q viton 0-rings and a polypropylcae screen. It is easily cleaned in the fleid and

consists or adrive point,aone foot-will collect a 500 ml water sample. The HydroPancha
long perfbrated section for sample intake, a sample chamber, and an adapter to attach the
unit to either penetrometer push rods or standard son ,ah: drill rods. Figure 1 is a
schematic detail of the toolin both the drMag and sampling modes.

As the unit is pushed (by rig hydraulis) or driven (by standard 14Ib bammer) into
the =Adm! saturated soll, the sample intake pipe Is shielded try a watertight 31ceve that
prevents contaminated sou or ground water frota entering the unit. The tubular shape of
the sampler and hs smooth asserfor surfsse prevents the downward transport of the
surrounding soil or h'qm*d as the tool is advanced. Whan the desired s-pling depth is
r-**d. the perfbratec intake pipe is suposed to the water-bearing zone, pernaitting ground
water m flow thraush the scrosa and into the sample charaber. During hetallatloc, no

4o3
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foreign snaamials (Ls, pavel peck, drilling enid, or caulass) are introduced into the sons
being sampled, thereby anniandag the wJ for saa pis quaHty being inBuenced by
attraneous contandaants. 'Ihc sample is couected under > situ hydrostade preamre with
adminaal aginaden. Ones the sample shannber la fed, the IMI "- la then pulled
tower 6 the surface. This increases the hydrostade pressars in the Mhich doses the
check valves and retains the suinple within the sample chamber (after cordry,1986).

|

|

'

/ Water Levsf in Acuffer_
_

o
f;Dris node( qV H ~

:

f (/ I, Y,?' "^M ^ ''
-

| f h ? /

/ a Borehole Wall
'

/ 9/ ;
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-
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,,,,
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Fisen 1 - Sebamatic diagram sbowing operationaliaannas of the HydroFundm samp!sr. i
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After using the "$P in a namber of geologic :D--- - t inclading the-

'

South Carouna Pfa*nant, me observadons have been made:

the tool gim wellin 'q' +i soil such as sDty, daycy sandt and
1

fina ymsel, where there is some de pee of aahaalaa:'g
* In clean, wn!). sorted sands, the tool is :arder e open in the udsarface

f * bodders, cobbles, and very c+r W(the esib;
bosses afled af cohesion g

pavels canseverely damagt the
~

r
tool, because of the massive tres required to advance is k these.

matarlair,
generapy, the tool can be driven er pushed in the same fashion as a !

,

$ standard 2inahsplitipoon . However.toprevenstooldamasa.
E the density of abs samptfag should not amused 50 blowassets

f per foot, or the hNranus psesses widle puking k should not anosed ,

[' 7001000 psi in holes over 3.25 faches in diameter. Inskis 3.25 fach ID
or amaner holkw stem angers, presswas up to 10,000 pal have been..

used safsir,
.

. the sangpic screen must be placed at least 5 feet below the water table to
fill the sample chamkr.

allowance should be made for additions! time to fill the sample chamber -
.

in flagrained sous oflow sz M*;a and
. the tool aunt be completely a==asa-Mart and daa=ir==ratad a8sr each

samp1s is allected. nh psosedas tododes reph&g all thhtoon o-

) rimp a wsU as the polypropylene screen,

f Spens of the advantages derived fhun HydroPanchm se during fialdiovestigations iu
V Inchide:
T.

a greater number of locadens can be samplad for detaBed phune boundary-

surtad non e n w id me w -- by insanias and
sampling moeborkgweDs;

= st each location, sangles saa be collected figun discrete depes to.

charnenarina the vertisat distremtion of contaminants, and opshnine
wellscreen pinemannt;

ones tbs Hydrepunak , eseples have been analysed, y.-4 A well3

locations esa be ad>mted or othainstad !,

samples enn be sonested iknen elsehe whers pennansat-

macehorlag wellih may not be *
,

me 4tyerarmosa g Dortay saa be 1stt open to anser watesa n
! levels to be messered;and

the bassholas are h=M leaving no permansat senpling point or.

ameplinglish0hy.

4es

i

'
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CASE STUDY
'

"'

A light fndustrial facility, located in its Edmoot physiographic provinos of South
CarcHns, is underlain by' a relatively homossooons saprcHto restarint which estabits a relict
fabric crmsistant with the fa altu weasharing of a mies Nhist and a granitic Encies. The
saprolite is ===4 of mosdy dt and Ene sand with a large fraction of non plastic clay ;

and mica. At present, nasemment of the ground water 'ty and trA@gy have been ,

limited to the saprolite aquifer because there is no ' tion that tbs contamination baa _

reached the bedrock, A wsw tabis map of the saprolhe aguEar is praeanted in Figurs 2 -

and depkss ground water flow radiating in all dirsations freen the west.

The analytical resuls to date show two distinct parent voladle orsanic v=*
to be presentin the smund water: Triddoroethene (TG), and 1,1,1-Trickoroethans (5,1,1-

'

TCA). Breakdown prodoses of TCXinclude 1,1 Dichloroetheme (1,1 DCE) and kru.1,2

__

k
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i & .

' '
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1
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e * .
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Diddorossens F.1ADCE). N N W of 1,1,1 TCA is 1,1-hh===
0,1.DCA). Charseterizadon of the dte, based onthe infbematkm coHected to date, has .;

1

been very dM5 cult. The fsetars contributlag to this dif5cdty m:

= the apparem nmitiple, scattered sonross of chamiel constit wam that ars ;

advenoty affecting the stes: ,

e the inserndzing of separate phones, both W Hv and vertically; ;

. the location W the ground wata dMdo on tbs site which cause tbs phunes
to saw In varians directions. tids sie= dant as garavated by the
possibnity that the diride may migrate over time, musing the phune -

m di= s - to .hia.

With these nudar !=fhmanns taken jn10 Conslderadge, an a was made to

W delins the a abown in Figurm 3 and 4. hfultiple and 1,1,1 TCA
pomm al.t a th. . m= phans appee in both he eheuow and deep parts of the
aprofits aquifer, and their constituents vary in concentration and estant.
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The HydroPunchu was used during two anessment phaus at the she. Eleven
HydroFunehm l~*hs, in addition to br piosometers and fourteen monitoring weEs,
have been used to assess the ground water conditions on she. Laboratory services provided
rapid turn around for volatile orgaalc 72M (VOC) ansk enabling deatalons to bc
anade the following der as to the optimal location for monitoring walls. Because of the
==h+*4 datributkm of conta==nt pkunes, both norunctaDy ana verticauy, munerous ,

seEgaling poirits wars required. The HydroPtincline provided a method im-@ W_tes |

@ @ in a cost e5mitive mannar.

To evaluate the quality of 6e umphs collected udng the Hy dherste
ce wars enDocted frcra turo permanent Incedtoring wens (MW-1M and 109).'nc

results bom tbs grocad water samples collected in the axudtoring walls were
compared to the ;',eeninebru samples ww at the same levels as the screened
insarvals of each respective well (hble 1).
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Messe 4. - Location of 1,1,1-TCA phunsa in the ground weser beneath ibe site.
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As aborn in Figures 5 and 6, and in Table 1. the v=-m4k,as of TCE and 1,1,1-.

TCA and abstr breakdown products were beks adnfmum detection levok in both the.
,

sainples from MW 108 and in the Hydz#s.d.,w samples (HP 108). 'Ibe sample hun
manhodag well MW-109 was compared with HP 1094, the HydroPunchns sample taken
from within the =reen inte.rvel. mee anniydcol rmles asr**d quite immubty A
comparison was also mads betwoes samplas from MW 111 and the shaBow HP-109 samples
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Figure 5. ~ Vertical distributice of TCFerolsted compottads along secdon A.N-
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Table L - Comparison of monitoring well =mples whh HydroPunchu samples.

,

Compound Cmeentration fug/L) '

MW-106 HP-1084 M W 109 HP 1094 MW-111 HP-1091 fiPG2
_ ,

12 BMDL' BMDL 119.0 1Crl.0 211 8.4 109
1,1-DCE BMDL BMDL 1240.0 1340.0 312 33.9 R34

-

T-1,2-DCE BMDL BMDL 10.7 < S.0 581 625.0 1240
1,1,1.TCA BMDL BMDL 317.0 337.0 148 53 366
1,1-DCA BMDL BMDL $6.7 74.0 38.1 53.1 ELO<

,

* BMDL = Below hhlmnm Detecdon Level

:

[ approximately 10 feet sway. bogh the HydroPunch.mamp1m were not collected within
the borehole of MW 111, their close proximity to waII MW 109 warranted this Eeneral

'

;

oog+sh hastwoHydroPunshmsampics wsrelocated at the aproximate middle and I

bottom of the MW-111 screen. Analytical results of MW 111 fallmtsin the general range
of analytical results from these HydroPunchs samples.

,

.

1

- CONCLUSION

Based on these compadsans, the analytloal results from the ground ws:cr samples
colleced from the monitadng wc!!s validated the anahtical results obtained from the
HydroPuncbry sampic6. His veri 5cadan indicatas that the HydroPuncha may be used as I
a quantitative screening tool to further assess the satent of the plumes at this site and other
sites in simuar geologic environments. De analyses from HydroPunehm samples can be
directly compared with sartples from monitodag wells, rather than relying on qualitative |

; compad6ans Ec==y with other screening methods. '

( |
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