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BT Y T A, RREICE DY T Y U I BHERES R TWD Y, E R L LI SRS T 2 —
TIERTDHE, FEP (o Rk TF Lo rrely) foOFa—713, BRE BRFELZZE LG, K
XERBH IR LT AL A L ST D ReER H D, W, MREICL DY A TV v I REND T AR
BOFEBER/NRICT D EEIRELHD W, BbE T, YUY o TR BRI 5 AIREME (1 2
X, ATV L ANLDOEROEH) bisfIiiTng,

WEKE=HFV T ORDOOY T o THEBRBEZREOIFTOHLTHNTHES FiEndH 5 (Dedicaed
Sampler), FEC, EEDHT ZEICHATHEDNLIGA, EHE (R 70F a—7) [THFOPICRELLEE
&5, =T DA, —BRIIZHTFORIZH b SN EFIZSNDH0, HTFKISHITRVIRET
BEIND, ZnbiE, HFFOPICANETFICTEZ 8k, toHFNL D a2 2 2 SRR
Hkn, Fio, Fr 7Y v ZEEEHLANT S Z LI Lo TELDEBE L LoBENG R sns 2919, 5
(2. ARIZJE B O TR DGRBS A LT a . HTOHRICHRE Lo EOLEEICME, £13E LT
WTIERE SRS (R L, BENET 2 rEL RS 0D, LaL, BET & L) EELH
HiZ, HFAOFOHTAKE, HTFKPIZE SN EEBEORBMMOMEERATHL, TODH, Gl rdiEE
WHEHA STV DEOMEIL, FNENOREIZIHMEN 2T ER 620, I AF v 7 TAL, =T A b
~—BOEEIE, & XITEWIBREOAIAEAICFIRICINZ 9 2 bOTRiITNIER bRV, £72, BRI,
DEEIND ML H D, WBET D LD 2R, KW pH, &V DO, £ < OFIEMEOFE, B K
FIEE, BB, SO CRLREBRENDITbN 5 P, Hio, FHMHTF 2 — I L BWE O LA
HIZ O W T ORBEIZ W TOHEL H 5 D9,

4. ST UTEBOEY
41 5TH4UT5—

TIGTY T T =UIRN—T—=NH D, ~—F— (GHE-2) |, MTSES FFRRE2H AR EOT oMK
PIRES L, Bl& LIF5 - L CRBE YL 7 U v /T AR Ch D, S - SRR, MEAH D | e
RHDIT, FEIZW RN ONWEF—TF o _R—F — E TSR WA A >
VAN G WYL VH LT T Ty AT Y — M L H L T T — . 4
72 818 By B ORHEIT . S A CRERCBIR BB R T & Th B, LivL, ‘\éi
HF KA T S B0, 7Y v U A ARSI, 2R RAT
BEREME S I B, T, VI DRE AT S5 . H S CRESE S 5, %

T RS R NOU T AT M T S 5 BT A TR L. B oak

DEIEDHN, W8 LT T ADIRANR - B MRS S, Fg kY —2~

— TR, REEEIT BB, REIENOM kL RAT DR K
B S5 2 EnMRGHKD, FiT, BKkay s (R—=F—O FEicER L. ToR

KRR 24500, T2 4 T) 205 L, REZERICBTBICEGNRATS o

AREMA TS, R, HUF KO S AR, RESKAFU T R 2 N TI—
ST DRI TIL. RS E < HEAE LAV iTREME R 5 19, ERKMAA VY

411 A—=ToR—5—

Z < ODERNRBRICHBNT, A—7 v _X—=F —Z W THEBLEW 2 LT 5 HFIEFRWEERZ R L TWDH0,
VOCs DEULHRIT 4 TIEARVWEWIHELH S Y, Zhid, AL LEERBEAERL-7-DThb, 771
VLD TFEBUKR O N—F —TH 7Y T INTEEHE, ~ ) —EROEINE L b, By OEKN D7

- 342 -



WIERHESNTNAS O HECHWET RS2 nnxF Ly (TCE) OEETIDTN5%TH-7-, Mo
BlZLpE, A—T o R=F—TH TV 7 IR EOFT D VOCs OEUHET, HEERIZIETERWE L
TWA M, Fi2, 20~60m DOIEEENS Y 7Y 7 LIEBSIT, TEEATEVME L VOCs DEIERN T35 & LT
W5 (2m:942~973%. 6m: 905~922%). ZiUCL V. VOCs DKL, EENETICHONTRELI S
EHElI S NG, Flz, X=TF—=TH o7V T LERHEL, X—F =0 OB/B/IBTRRIC, AR EBEIND
LI BRARB S D FREMEN D D O, T A R/NRICIZ B HEE LT, R—TF —CHEET = — 7 2 55
L. REEARIB TR, BBROEICT 2 —T 22BN 6_R—F =2 FHNIIRS &5 Z & TERE O
fih Z3BE LT 2 BB IRE I N TN D,

74—V RRBRIZRBWTC, =70 _"—F =T o7 7 L= o VOCs DEIINERIT, o %A 7D
P T Y TR L BHEICEDLRNE LTS B, UL, 26 0REHT, BB HF» HERIR S
nNE-bvoThHs, £, TR HOKONR—F —TH T S LR E, N v e—2 R
R LIZBRC, X—=TF—&2 WY 7Y LRI O DCE (Y/urxFLy) ETCE (FhF77nm
nxF L) OBRKPVE TWLTF) THDHZ ENHRSINEYS, o7 r—1 BT, RISHEDE WY
BoW 7)o 7iE, toEEEZH W FRBRWE ST, oEE THEIL L 72BN T, X—F
—CEIL L7286 D1En7e 0 %< O&BEORS BE3 12%, KN 20%) BRI, Abd T, EEs
i EIZ BT 72 BERORELOWIEN R E OB KICHEEL 52 TWDH EHEIL TnWD, F—7 v _"—F—TH
YTV UERENCIE, ka2 B LR T =R T (T =R =T ERERE R
VIRV AN Ina—2R RS WEERUT) ko TH U v &R BHT T, VOCs D[Rl
KIHEL . IBSOENRRENVEDOHENRH L D, FLFIT, 6 0FTICBIT S 7 4 —L FRBRICL > T, "—F—
TH 7TV 7 L=l TCE & b T 0 A-1,2-DCE D[EILRD, & & R 71~ TERY (25~88%) =
LEARELTWS, £, Bkay 7 2R LA —7 0 _R—F =2k 2R BOH 7V 7T, VOCs Dla|
WRITWENR L OSNR2 -T2, T, AT 2 L ARN—TF —0 FEBUKR 264 U7z, it (200mL/
SUT) OBEBKAXX YRR 7T 7V o7 LB S T, BE LU 1RV ERmnoTz
A HPET, MR TORE SEHMBNRRD Z 2B L, B, a—LF—LTHERSREZYA R T, X
— 7 —=TH 7V T INTRAEB OO PAHS X, XU XX VT ¢ 7R T (20mL/5rTHiK) ik L T 1
HiEWMETH - 7=,

41.2 RAVFY—AR—=5—
BNICBITAHRA L B Y —2AR—F— (BE-3) ZH\/=VOCs DY 7Y o ViR TlE, F LWEEDEKT
TRONARN-129, Linl, BEL AZ L OF 7Y 7T LT, BRI L CREE OO I35
Nighot=, £/, fokav s trrvara—T7 4 0 7 ENTEMEHWERA VB Y —2AR—F —DREN 21k
UT-RER, VOCs DRI, FEUER & ik LT 90.6~9%4.9 % Th 7= 2, HiZ, ~Uhrm—2RK 7,
RYRABNVT 4w IR T TIX—=RTEHELTH, REOERIRFEILTWD, 72720, BEkay
ZAELUADEIC, RIANN—F —OHICRVIAEND &, FERMEME OBKE Z 2 FHEMENH D L HEHI L T
Wh, AR T, BHI B2 DR ROER E L CEBZERT 24X —2 =05 E 5 0ICHL TV S,

L22L, 74—V FRBRTORA Y —=ARX=F—DFHli T, W< D DFRERT VOCs DIENL AN
ERHTWD (FEIZ 10 %D VOCs 3Ed), RA > b Y —AR—=F—TO TCE DEIUE, 72 iZbo&ndH
HZENGInols B =T R—=F— LR N —ZAR—F—TH Y 7 LR T, BSEERN
BVEEIRRLIESNTND B, ZhTH e 7Y U ZEEEITO NCE > TS X BH 5 2 L AFRK &
Ez b, b8 T, BT TO VOCs OY 7' ) » ZOFE, oIEE IR THBRIBUWKEN D 5 =
EEMER LT, L, iLORGEICE D &, RA YV b —AR—=F—TH 7 7 L7z VOCs Dk,
~Y e —2 AR 77 BT AR TE L EOER (9~11 %K) 2
HWhEENTWD X, HiZ, fokay 7 205 Z &1k -> T, VOCs DEIY
RN BUHEMUL, FEEN ENDZ LR LTS, £, X—TF—0DHfE
N, TNEERT DN EBBRIICREKET D LI MERH DY, &
PET RLARL—F =M ToTh XL XNH L LERL TS 2,
Flo, RXR—=TF %L LEH T THAL Lo Ge. X—F—IfEbihd
a2 I ORRIZRDAREMN S D, TAa vkt (BT aF 7 % L) i
BIRHT B DRE 2 TBYT 5 LV I HELH B 2,

BE-3 RV bY—R
R—5—

- 343 -



4.2 |WEIFHKEE

e BP0 %EE (Suction Lift Devices) (2%, & AR 7" (Surface Centrifugal Pumps) X°, XU X Z /L7
4 v I RT (BE-4) Db f%héo_h%f/fi HIF 72> BT K E TOREED 6~8mLIND & & D
BAATHDLESN TS DD, N sORFIE, I FROREZBO EF BB, 3B ORE & A
AR B D7D FERMEOWE T L TR RV RTREEDR B D, W | ?ﬁ@zﬂ%%ﬁﬂﬂ‘f%ltﬁli
27T, VOCSHEDILF & & bio~> ) —EHIINT 5 2 LR ST 5 19,

4.21 RYRBZIWTA4vHIRYT

WS ONDIIZRT, R ZRZLT 4w IR T T T 7 USRI L T D EFEENE L <
At (BB e, RISy, FRMEARR S O, MKIZK 5 E) LTnbh Z EnlEISNT
wéo%W%ﬁfﬁ\%@WK%LI\vaxm41wm1%ﬁ9ﬁé:&ﬁﬁ%énfwéao74—»Fﬁﬁ
T, 77 H =R T LT, pH OO TRneE . 7uh VE (4 %), REEEFEY, DO (18 %) D
BENMERENT Y, WU EELZTEWEL LT, Ay (T~17%), N A, ZbharFon, (KEED
TUE=ZDL KB, BEVTT U, BLUOEBDRBTOND, BRI, fyff%mﬁé’t’iof\ﬁ
B AH R E2SRBEIC A2 5120 Th 5 Y, 010, HEMME R L. A VBRI 5\ VIR
HEBTDRETHDLELTND, F2, 74—/ B TIL, m@%/77 L%«f«yz&»74/ﬁ
R P TH Y 7 LT, VOCS IR L < IRVMEZ 7T 2 ENno = BB Y2515 ¢y
7R T A LTI L7 VOCS IR, 79 X — R AT LT A~TOWRN 2 L 2R LT 5 9,

T AZEN UT-H T K & IO 72 SR NRRBR T, YRR 2 H~ T 63~94 %S MM E ORI 2 Hesld L 7= 2,
—EEZ, MRS ) I HOBEEICHERAT T 2 — Tk, K VEE X0 ARIEEARME 2 ME A
éhéﬁ\&vz&w74/7f/7®%é\T/7®Tﬁﬂui%#wfﬁ®?n—7(MZi\/)3/
o2 L0 PVC) 2T 5, 2 DOMFRRICE T, E#HFTH-TH, XV REALT 4 v IR
HHENDF 2 — 7 OMEIL, HEWEOWEEICH L TELWEEL L2 52 Lotz 2 vOCs D
FENR Y 3 NZEoTEHEILKWET LI EEZRLTWD, LML, ZOMEX., R 7 oaEia R4
TV TINIA v E, FOBWPTFE (RUT Fo7daxF L) WMOF 2 —F 18T 52 Lick- T
iRk s Z LN RENT-, TCE & 12-7unxFLrDPd 7Y o ZIcB T, $XTOFa2—T%>
U3 AZLIGEIE, FEROHR Y a2 ORI X T PTFE 24l L723581T T, £ 8~14 %K
ZENGhoT, ADDNRTA—L (FKTA OME - vV ark PTFE 20, #i/k&E : 20 & 40 mL/47,
B 009, 24, 48m. AW OIENE : 2~18 ppb & 11~91 ppb) Z Ll L THEIIONT 21T o712 & 2 A, £k
FGAUBRYRENT 4 v VR A > TR BEERERTHDH Z L 2HER L 2, Hiz, [KREIc L5y
YTV TREWEIEE AT, 48m XD IEWEETCOMMAIIELS Z EEHER L D, e, AT —
EHAS 107 am - m¥mL L 0 R E VR E ORIICIX, HKE, BYRE, BRI TR E8L2 5252k
%ﬁnLﬁw48m#%@%mi FRMALAIT3 LT 15~20 DK o 7=, BIOENGFERTIX, HEHT
BiF5 VOCs OEIENEW L2 RLTWD (F7r T a—T %
ﬁﬁ) 2) G, KRR (20 mL4Y) TRY RZ LT 4w 7R EFAWT
‘Z&Zfﬂffﬁiﬁ*ﬂrckb\ R=F = HW=bDDEN, PAH IRENREWNI &
LS TV D, b T, X—=F—TOH 7Y 7T~ T, 7=
FU R L UMR26RE, RV (@ LA TR0 fEIREE N EINT S, HIT, _—
—ZHART, RY RZ T 4 v 7R IRRE T, HKEICAT b
ABDF 2 — 7 ZfEH) . BEMED @IEREWE I3 LTI L Y IERIZER}
BYL T LI H L ERTHETH D LRE LTS, BHEA RNJARGNTAvY

Ry7

4.3 4= )T RRUT
A F =% 7 hART (Inertid-Lift Pump) 13, 1B FIH L7-gRkE
BT, Ty V7 (BESB) PWREJITHD, ZOLEEICKT HHEITIE
TN, 74—V KRR T, W AZEF v — L7=/K%E T VOCs Dla]|
WG EAT ST EDR DD Py ZHUICED L A F—vx Y T MRV T LT §$§
FH =R AIER T L 9 REINEREZ R L TWD, FIZ, XU AT v TR 2
FLHARD LIEFICRWVEERZ R L TWS, SRNRRTIL, 794 —Ro 7L
T VOCs DEIEDY 13~19 %l Ml FEER & T HIEF ISR WME BEE-S5 Fxvi/nLT

- 344 -



ZRLTWS, [A CHE T, BES DO IZOWTOREAZR, B, kT DR L Fo—T k%
ETFT20ERHY, T KOREIZRT 25O OEEIL, HHE LIZKDORA L, BE L ~VLCEEDRINE
BT oRMx TRBRINLE > b0 EHERT 5, hoREEZRDE, £ F—T ¥ LR 71285 VOCs @
[ AE 1 3ER D#E T 65.95~99.85 %l WM& = L7= 3, LavL, FORKRIMEN L7=R ) =F L il o
— T Sz & LT A,

5 HhYIC

HOLEMFTTIE, 1FEALTRTOEEIX, BiRE., W Lay, EREESILEY ., EREAH
{LEHOHEREZMR L, ERRMENELZ 2R H D, TOD, #inZ L ICEEEZ TS VR TToY
VU U TRRICIEERTARE T ARAWVWE S 2D, BliE. L OB WT, XY RAX LT 4 v TR
K DI MECRBRLIE DAY D LWVREN R 5T, L UERITOWIZEIC L 2 &, [KifETOY 7 v
EATo1256, XU RZNLT 4 v VR TNE, GROHAKMEAERYOY 7 ) IR TE D AREEN H 5
LR TWE, HIZ, RURFLT 4w IR T TN T~y B (kBHIOTF = — T ORE%
Bige) 9752 L2k, VOCs D ENY R 89.32~98.05 %73 Hi 5 S 41 Tu % 3,

7T TH T T =D, KAV N —AR=T—Fkay 7 L LB L84, VOCs D X 9 7%
DB NE DY 7Y 7 THEWEEENEIRF RS, £72, ST 7 X —AR 71, VOCs 7 K2
T HOESOEIUCENT, RAMIC—BRVERTHD ERASNTVE I, L, TDTFF—KRY
TTCEx, HFPAZEICHEHTHEHASIN T 2WES, IROOBEERH D ELT0D, LI, @MUNIIEROBRE
MTbhadiuE, ar InRET IR LIRS Tn 5,

WHOTH TV T INTREONEICRE R 52 2HER L LT, EEOBEOBE, ME, Ra~0B L
B2 OHE, i, BICEOEENEHTHEHAHINTWD ), HEEAFEHTOIANZ EOBAERZHITHND,
BHLUZERERTCH, FILEEZAWTCEREZIToERE TS 2, TOFHMIIZIES & nNd 5, TORK L
LT, HMESCEERCHERINSZWE., AL AOBAZERHIT NS, Wi, R UEBICK LT
OPOWEIKT HENEHR LSS L H D D, Zho0oMERBEICTIEE. ERIMThh - EOREE
ZIEFEICHYRET D & L bic, B OMRBIEEEITY 2 LRI 5,

6. ZEH

1) Ritchey, Joe(2002) : Low-Flow Purging The Sampling Ground Water, Evolution of Technology and Standards:
ASTM Standardization News. pp.18~23.

2) Paker, L.V.(1994) : The Effects of Ground Water Sampling Devices on Water Quality: A Literature Review.
Ground Water Monitoring & Remediation, 14: pp.130~141.

3) Wedey McCdl(2005) : Evauation of a Smal Mechanical and Pneumatic Bladder Pump for Water Qudlity
Sampling: Ground Water Monitoring & Remediation, 25: pp.142~153.

4) Houghton, R.L., and M.E.Berger(1984) : Effects of Well-Casing Composition and Sampling Method on Apparent
Quality of Ground Water. In Fourth National Symposium on Aquifer Restoration and Ground Water Monitoring:
pp.203~213.

5) Barcelona, M.J., JA. Helfrich, and E.E. Garske(1985) : Sampling Tubing Effects on Ground Water Samples.
Analytical Chemistry 57: pp.460~464.

6) Stolzenburg, T.R., and D.G Nicholg(1985) : Preliminary Results on Chemical Charges in Groundwater Samples
due to sampling devices. Palo Alto, Cdlifornia: Electric Power Research Institute. Report EA-4118.

7) Puls, RW., D.A. Clark, B. Bledsoe, PM. Powell, C.J. Paul(1992) : Metals in Ground Water: Sampling Artifacts
and Reproducibility. Hazardous Wastes and Hazardous Materials 9, No.2: pp.149~162.

8) McCarthy, JF, and JM. Zachara(1989) : Subsurface Transport of Contaminants. Environmental Science and
Technology 23, No.5: pp.496~502.

9) Kearl, PM., N.E. Korte, and T.A. Cronk(1992) : Suggested Madifications to Ground Water Sampling Procedures
Based on Observations from the Colloidal Borescope. Ground Water Monitoring Review 12, No.2: pp.155~161.

10) Puls, RW., and R.M. Powell(1992) : Acquisition of Representative Ground Water Quality Samples for Metals.
Ground Water Monitoring Review 12, No.3: pp.167~176.

11) Holm, T.R., GK. George, and M.J. Barcelona(1988) : Oxygen Transfer Through Flexible Tubing and Its Effects on
Ground Water Sampling Results. Ground Water Monitoring Review 8, No.3: pp.83~89.

- 345 -



12) Aller, L., TW. Bennett, G Hackett, R.J. Petty, JH. Lehr, H. Sedoris, D.M. Nielsen, and J.E. Denne(1989) :
Handbook of Suggested Practices for the Design and Ingtallation of Ground Water Monitoring Wells. Dublin,
Ohio: NWWA.

13) Driscoll, FG(1986) : Ground Water and Wells. &t. Paul, Minnesota: Johnson Division.

14) Junk, GA., H.J. Svec, R.D. Vick, and M.J. Avery(1974) : Contamination of Water by Synthetic Polymer Tubes.
Environmental Science and Technology 8. N0.13: pp.1100-1106.

15) Herzog. B., J. Penninok, and G. Nielsen(1991) : Ground-Water Sampling. In Practical Handbook of Ground-Water
Monitoring, ed. D.M. Nielsen: pp.449~499.

16) Unwin, J., and V. Maltby(1988) : Investigations of Techniques for Purging Ground-Water Monitoring Wells and
Sampling Ground Water for Volatile Organic Compounds. In Ground-Water Contamination: Field Methods,
ASTM STP 963, ed. A.G Coallinsand A.l. Johnson: pp.240~252.

17) Gossett, R.E., and R.O. Hegg(1987) : A Comparison of Three Sampling Devices for Measuring Volatile Organics
in Ground-Water. Transactions of the American Society of Agricultural Engineers 30, No.2: pp.387~390.

18) Imbrigiotta, T.E., J. Gibs, T.V. Fusillo, GR. Kish, and J.J. Hochreiter(1988) : Field Evalutation of Seven Sampling
Devices for Purgeable Organic Compounds in Ground Water. In Ground-Water Contamination: Field Methods,
ASTM STP 963, ed. A.G Coallinsand A.l. Johnson: pp.258~273.

19) Pearsdl, K.A., and D.A.V. Eckhardt(1987) : Effects of Selected Sampling Equipment and Procedures on the
Concentrations of Trichloroethylene and Related Compounds in Ground Water Samples. Ground Water
Monitoring Review 7, No.2: pp.64~73.

20) Yeskis, D., K. Chiu, S. Meyers, J. Weiss, and T. Bloom(1988) : A Field Study of Various Sampling Devices and
Their Effects on Volatile Organic Contaminants. In Proceedings of the National Outdoor Action Conference:
pp.471~479.

21) Backhus. D.A., JN. Ryan, D.M. Groher, JK. MacFarlane, and PM. Gschwend(1993) : Sampling Colloids and
Colloid-Associated Contaminants in Ground Water. Ground Water 31, No.3: pp.466~479.

22) Ta, D.Y., K.S. Turner, and L.A. Garcia(1991) : The Use of a Standpipe to Evaluate Ground Water Samplers.
Ground Water Monitoring Review 11, No.4: pp.125~132.

23) Muska, C.F,, W.P. Colven, V.D. Jones, J.T. Scogin, B.B. Looney, and V. Price J.(1986) : Field Evaluation of
Ground Water Sampling Devices for Volatile Organic Compounds. In Proceedings of the Sixth Nationa
Symposium and Exposition of Aquifer Restoration and Ground Water Monitoring: pp.235~246.

24) Gibs, J,, T.E. Imbriogiotta, JH. Ficken, JF. Pankow, and M.E. Rosen(1994) : Effect of Sample Isolation and
Handling on the Recovery of Purgeable Organic Compounds. Ground Water Monitoring and Remediation 9, No.2.

25) Canova, JL., and M.G Muthig(1991) : The Effect of Latex Gloves and Nylon Cord on Ground Water Sample
Quality. Ground Water Monitoring Review 11, No.3: pp.98~103.

26) Scaf. M.R., J.F. McNabb, W.J. Dunlap, R.L. Coshy, and J. Fryberger(1981) : Manual of Ground Water Sampling
Procedures. Worthington, Ohio: NWWA.

27) Nidlsen, D.M., and GL. Yeateg(1985) : A Comparison of Sampling Mechanisms Available for Small-Diameter
Monitoring Wells. Ground Water Monitoring Review 5, No.2: pp.83~99.

28) Devlin, J.F(1987) : Recommendations Concerning Materials and Pumping Systems Used in the Sampling of
Groundwater Contaminated with Volatile Organics. Water Pollution Research Journal of Canada 22, No.l:
pp.65~72.

29) Ho, J.S.-Y(1983) : Effect of Sampling Variables on Recovery of Volatile Organics in Water. Journa of the
American Water Works Association 75, No.11: pp.583~586.

30) Barker, JF,, and R. Dickout(1988) : An Evauation of Some Systems for Sampling Gas-Charged Ground Water for
Volatile Organic Analysis. Ground Water Monitoring Review 8, No.3: pp.112~120.

31) Bagrg, D.F, R.C. Starr, JA. Cherry, and D.JA. Smyth(1992) : Performance Testing of Conventional Downhole
Samplers and Pumps for VOCsin a Laboratory Monitoring Well. In National Groundwater Sampling Symposium
Proceedings: pp.72~75.

- 346 -





