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KR, AREAFERREAES, RO TFNR B, A8Yit. nERE -1
EFMSE, RIEAIKXARESHETEERBRME, BRIRT, BHEEEFREK, FEET=H
W, EREER, AR THRENEAOESE, BMRIFETREFEERR, XERNEK
PO SR REM IR AMER . HANER L, REENH L. BESHTHAERE,
R —SHH IR, FPHAFREMBERERNN TR, FEMEEIRROTE, WMz
HRIBUR, HETH.

MARAS Bk, B ERSBTH B K 5 00 Y 80 B RS SUERR K BE b, INRBE — WK
fit, —IRBESHEITHARTEHEE, 2EARZ L, RANRITGHHER, BEHEEK
¥ FRREONERERATR. Bk, RIOFBEMBFEHRRKMRAR, £EHRRME,
PR R AR —RIGEERMAX B ES (FIAR 5000 AT, HiEKVERE6HUT), BF
MHRBROEEHREE; —RERFOIEER (RARAE 6000 I E, HEKFEERUL), %
FEAAKHRRSIERZRE, SRMRENEXRRTEHREREEMR, TRITEER K
RS 15 REBKESOKFRE 6 HU L, MXETRINELESEL, BEAERNTEYE
7, HEMEMAZH,

—. B X

AR AN, MTBSNRELER, SAFENERMAMIRE - 2EN TR, £
HFF, BITEENE - THRELAFEBIWRAAIR, BEEEERABHELSR -, oy
A G FiFHH]: Academic Model ! General Training Model ( BI 3 ARASHIY B ENK) , X BRI A5
FXARMRAR, HEIEHNBELEESRENSE. 2ERAFRT; EELTEHMYEH
EAERHBRAEE. FHEREESAMNNEYY 1/ e, A2RONES. B, XERBERK
BEHAAR . ARREL RS Bl XEHR, SEXEREE 700~ 1200 F1£74, 4 38
~42 B, HRABEE 8f. XENFEAT IR, ENKKFTELTH R, BRALK, hks
&, K. EE. LE¥ERNEX, BOPRAEGEERNEEYE (AJBAN T BL3ER
DERFHES); BRXXESRE. T, R BESHE, —BE5NEH%, FEk, BEHN
EEFEME R WA, SRENNER X EAAESEXERETHE. ¢ XHEELRE
BEHHARXEAR, A0 EEL, RHBRE T/, BRXETHRIZHY): S—Boe
HEES (LAXERR); FoBIEBIRE (—RESHEBIBIIREL, & 5—58), 8=
A h—REUtA S (EIEREK) SRPE K E,

PIRBAETIRHEIT (5 LATHE)

A 3T 16 ~22 78 5 47; 23 ~28 B8 6435 29~ 35 fHB 74); 36~39/5fE 84, £XHE 9
4%

G3: Z&nt18~25 18 55; 26~34 18 6 4; 35~37 & 74%; 38~39[HB 84r; xifEo

5o
RS KR ZH, % WA Multiple Choice Questions (%% ). Short Answer Questions
(T8%%) . Classify (4328). Gap-filling (3%5). Matching (AZX}). True/False/Not Given (Xf. &. ' )
PRI ). Heading (B¥%478E). Sentence Completion (52RAT) %, ; v
A BB BRATT A BB L RE N REIIAR, NPREE Y, BEEREXH L}
R —

XM, Bk, MR CE 1000 FHE, RERELA 1 S 000 S AL,
IS — BT, MIBE A4 100 B A RIS, TSX A B B B f B ok
TERBEHIR, A BB 40 M, B B —MET 5 FLAE 1.5 4060 InHRR R
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fEtiEl, FEFTRE BRI AR 1 508 XWIER R4 B 32 AR B RN K8

XESRE, ABEF. SHEZREXWIT L. BERDERSMELL, RESRRT BARESEY
25k, BORE LT B TH RGBS . X FERE R KA AR SR M — 2
BT LB, WA EEREE, TEEM TR E &SR IR, XHUERE TR
FEMRE, WEENEMESN, WAV HRARPEDER, ENABHEERERR,

BRE, BEYE, SRRNESATABRRERY, HEXFEAYBROFETNER, FHLHT
BHBRERA AR, TR B B A b B A AR M LB BBk SRl B AR E 1A
B, TR®ERAIAE EX BR L REFH R BT, KW, B, B8, HERNESR
N A KRR AP R B RS . REER BUX —RERBE T True/False/Not Given RS, X th 2
EE A RRLKR . A BRBRS R T PRI X — R AR S REEHTIEE TR,

XBEEMNAFEREEWARE =K

L FREEMERRAERSXNEE, MENREEASHORES, —BAINEEMNIAE R
TR ZAS YR NTERSE, U, DEANSENRG+, WTREFRER BT, %
BREMAMEAEERT ARNER. HITROEARER “BR. 557 XHENALCHREES
o MR, AMIEETENE “NEAS. RIKE. —MERETILK” SEHNEEE. B0
Wi, BMER—-FIGECUWMARENE, EXBENEERLIECASBRERN, NWREE
WHERBER— LT, SRREENRZN, EESAEFEZRARAR, EXRMERT, mERE
BORAIBMRAE S, DEMIX RSN, EREHRE RS EET . MRS EE
BiEAIR, ROINPUDBIEA— 128 RERITVER, —BZEBELUHRBEEELTE
Bisa AL RE R DR 7 ~ 8 P RB R LR IEH 10; KB L L, EEIFAPEAL 6 B LK
NAE, EZTBRILEIE 6 ~7 SHRBELBE R

2. ARYWRA—HHETE, EREECLTIGESEIMPRNIN, FL L, BAMELR
WIVRICERS AR, Bt W Eha B, AR A8 0K & % T % 4 i S R —
o d—BE IR, HRESRKSBRE 1 AR EELRATHEN, TREENER
ELIEHTE—R. HSRVGHITEREREEN, RURBRINETLENARRNEENE,

3. NERERNMSREXR L, MIRESITRASN, . SHEMEIFE, BIESER
ERRRBYWBFNELE, MAREEEENEREERSTEN, BAMUNERRBERS, O
& Wi SEATRSMATHERE KR EME, RIDEARI AR M B OB TATERL, HEE
EENR, FOUKPHBNNRRUNELERN. MARNRAES T KMRE. R, BES
FOCHE, AR SESRERENATL. ERAREIMFRERMA EXERBLHFHE. N
ERBPEINFHRETR, BRBESHTRERTUEZEAREREYP; METF—H5TiE
AR CE, E. 55, FRE, WERRE DENSHEFLSHBINMA, BT ML XX ewiE
B CEX T ACHRERE, RBHXEICKA 8L, Bit, FEIGEE D RRRZEES
—R=, UBRBIELINFHBR.
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B, RME—ERHEENARIRBIIHR, RREEMNAEEIMUME, TR ARE iR
BB ERL

1. PAIEEMRIE, A1 EF2EREERFE PRI IR, XX THEEEFER,. $I0EL
TZAMBINE. AMAZ, BREAFRT —MBIFEEXESEH R A EMEEFEROIR, BE
Wi LB, Mot O BRE . XAIGR RS R AR R G EEE L, R EAR
Ho BUCERBRENRE, LAERRIEZHANRE, HEHD “B” TiAR “i&,
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T U il KB R T

7EEEHR A IR e En, KA EmTF#s), —B—1F. YARXERBFEEE P A KA
BB (ERERAREAKSR A4 REK), HEHER—HK,

3. BRiABiE, A8 AR R— A RE - RiRE, XA UEER, MErfES
HEGXE—-MEE. 8MARRELT, HBEOFEIERAT. Xht, XEHEATFREHE—ITE
B (Sense Units) MM, FATAI LA — T FEX4A]F: 1 gripped the wheel as hard as I could with
both hands and began to wm it. FATZEATT LIRS HiX B — BB 1 gripped the wheel/as hard as I
could/with both hands/and began to tum it. IR ZZESE MRIBEECET B FE, —KIME—
NEEE, MARR—RIE. XHARBEZHR SR EREE,

4. BERRR, E£FHNEIP, BEANIREREFELERE, TARBELTSOFNRE
Mo ATAZ, et B84 RSRNARMETRER, URTFHE TREERME, Y THREN
A, RATLARE A CHES A FEAEEHM T, BEENRESBROMEENER L, R#
RBFARIEE, WREMBIX—A, REEANHRIEHFAERANSENER, SRAEMERES
R E, RME 5 A RERIE AR . :

=. FRilgXHR

BT, RIOVESHIIRRIKERER AR B AR AR RN, RIT—FRA, BESAL
ARSI VA, PRIAE SRR B A RFRER T, LURE A CHLRKEMEEN N E
JHBHERS, XX TRIEEMATEH WL ELREE,

HENEERE L, BMBRENERENZERIKHERLRSINIHY, FEEFSM—
RSB A BER T B C R RPN SR AKRALH . NFZRXENERPRAITTIUES,
X FRRESE RS B AOTEAREL EME AR E . MRS A ¥ SHUIB RIS A RERE
SEIF. REYE, ATUEARTEIREE, THRA I MAEGRESMEI. YR AF 5K
W E A AR

HREmMESIHE, MEXFRVHITEE, EAXHLRD, NENTHREBNTRACKH
KFAF, AL —FMEREREORLIEE, BF 8O KBEREM AN, REHEH
CAEREHNM. ELENMNR, ETURHACHESRHY, AT#TE T I RS,
—HORVE, X TEMEFHHEIRE, MEN TRV FEATRE B CHRERES,

1. 8i7, FEDIEE HYIZERBESCE Y KL 7000 2647, AKX EH K7L 10000 £ 4 .
T RARB/NIMIRE, REFSAE - EAERERAARE, YRFARRUARIAELE FRYE
RIBEA BRI S, FLE, RE 400044 (BIKFEHFNGKE) OIS0 88 LYK%,
H A5 5000 ~ 6000 724 (BPRHFHIEAGKT) HaISmEREFEER, HRERESFHRSE, &
HREA ST RRIAR, FHEEWEAN - LEASRMNERALE, QERXEX. TF, &
X, R XER R%

REAHBNARTENATSR ., RONHFAHETEEFETRANE¥N., BT HLEEE
AXRBRHECHHERE, REXTULE /M, SHRCSEBENRIE, REEF-BENERFEFLH
BiF, ANEXMFHIREEAKICZ, HEREBARN, AREBERNEER, RIEAOHET
AMBF R, WICIZ5RESE . SERERR . SRS RG%. 52, RR%iF
BRENBEEHNS—F . BEMKHEE, NESHARET RALE, A8 CEMEITF— R
YFEIER Lo
2. A1F o HESE B BT A SR — MR R A — e T [ R AT At AR B e B . R BR A W

XERE, ARQUEEE L0M T, BRS3HAAERILLE, TRIE SR A% Fo Bk -
MIZECCE, MR, WOMNEY . BRGSO IRASHEE —EBE LR THE, 3

URBUA ZBORE HESOKF, 55b, PEAREMEXXESEEMHEHL, £ES. B o
B RE SRS EARAEN . XURIAH LR A 00 2 M B S Bt & A R
5, ARG HEM. BT AAKNARS, OFEWNEAEEERY - MEEENER, EHit, B
AFERBEAFEN, F2ANMATFETHNE, FEEEHANRERBTFOET. FiB%
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¥, WTRESHEEEMERENEXCEE, RIMBUEEED—LEEPEE, —BEa4H, L
HEWNELEH . L&A, OISR TSN TR, ArMREdBPERNGE St E %R
BFEES, EEAR. HEMESEAFHREL, HE4HFLETX, EfEELEREN
ER, R ERE OB - M RAF (BRALE—MF, BERBNE) BEER—HEXER A
F, MEKAFARELSERNES, REEABRARAESHES.

3.V AREEE, BERAEE AN KFSAREXELXME, BWRES, WNEFH. WRMIAEFE
B RS ERE, FidbSRABRR XERBMEmFEEEE . HGEM A LE A CEFREAR
A, RORE M RIS MAEN LR CENRER, GLRREF X CELFRBATHAEMIIGE
T, SEXR. RS, B, FERENTH5%, XEXEREEEILREEFEE EE M
ZR, EXRIMNENEREEEAET S HREERN, BRI R RER M R4 R IR SR T,
i TIME ((BHMRETFI)). READER’S DIGEST ({iE#& X)) %, RHFEHPHEM RN 4,
B R EMUR FEEFR, AUald@ N FlRiErE L, REREINEXFHERNA, ALK
ZRMXER TENRBHFASNBE XE, ¥LNEMOEADEC., He3Eg, RHEE. #
FHUE . FRBHHE . EAR HEEBURZFH RS, Kb k#oxE% B AT,
AEFRMBERM LMK, RERSBUF . ALHWHFRME, 0. NEW SCIENTIST ({HFl ¥
Z)). FINANCIAL TIMES ({&®tif#)). THE BCONOMIST ({(& ¥ %% )). POPULAR SCIENCE
({KMA&BI¥E)) . NATIONAL GEOGRAPHIC ({EFHiH)), SCIENTIFIC AMERICAN ({(B}¥EEA))
%, YAXKPYERAKREAGER, FEXLENE—MEE B CHMY;, 88O cEfits
REE, B REX N EXE, TEMERRBRENNON. & AR FEH,

BREVREAEPNZER, X—MBHEITERNRACEBHRBRILG, AT —MEHE
EEE . IRAERENERIEIIT T - NMFERL, HEXMEN G IEHEAEE, BESAH
B, EULRIEECHRARA - T HERBNRS, SHEENERBEHBNRE, Wi En
SEAZEERE, HEFREAFROBEL THEASREHT, 23X —BRitEK®RILE, B
HAESMBEBRERTY, RSEIEE, BLBRRESRRE TS A RRITR, AR AES
B R BE Lo

M, §SFELES

B TFRBOIEMSESKEWRG LBK, F43 A CRERBM AN HHELIER, WXt
BRI BE AT ) SR LB LR 2 J 25 A — AR RE M O P B . X F MBI E, #FEA
A B AETE BB AT S % A LBV BRI S, WA S THS8, XRELTLUEBY, R4
EHA B . TR LRGSR, URTFRECEMBREN, BESAEHASHE
RAER, WRAHEITHENISG, RNERBIEMMTIE, FFNET R Ius R R % RS BN
B, XWRI AN R EES IS FEREVIRER,

MARZA EUF, eSS BRI AR A R AR IR T R i 3 F 45 28 305 SUEE O AR 0 ) B IO S A
1o ABXPFRES A REHE VI FTREMRIR K . X ERBFF LYW S X HED, sldy%
REBMAR AR FIEEENSENERE, M52, NRAEEIEBIERKOTE, B#858
CRBRMIRERKER, B, #Er, #B%EHX, RELEMERE, NTIREACK®
B XBERATMGR L R D, A BSR4 1 % A SRR IR e 5 4%
T3,

1 RWRNRIEE . X TR REEE, FR. UM B R AR 302 U K i £t R
YIT N BT KB, MWD (Skipping) . AP i% (Scanning) . IMERE (Sense U-
nits) . MERH. FHER. HERMATES, IEFERETZEROE T E, WRITFENR
BELBFARBAAE . REIOWEABN %, HER, BEXETEHAL, 2544
R, FME. BRI RE, SO P B B A A
o At A HBUXRRNERL, EERIMALMES,

ATRERF “EE” Z¥, ROFERMBERREERNIBE— 08, BES M HTP
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B FEPLL IR A5 B ST, 4R 55 (R B R AR

ROTAGH B R RWR T H—Hah . RigE, FEME., FREREFHME. B
RER. HBER,

RINEREEREMERENEH. XERMNU AXBRKRELF, KEQF=RTFULHX
=, GEXEQERESHMAE, HEXILHSRENERECPHUERAEEN, WRRANRS
— AT IR AT B RBISCRRCRINE, TiH S8 MR W R B ERTE R NE
i 48— o B E IR A R B RSP IRFHESI M . AR S, BB RENX T
FRRAE IR MR, EAE A KRE DR B ERITENE.

FRRAED, FEEEABAEXPREBIRER, AEEXF - KKERTILACHE
Bkigm, tagsh. XAMEETALR EREEREMMAEXE, TUREEATREEREY “FB

B

RAVRE, HAREEERESETIXE. HRINT AN T EFBRFRERKREBRX T W
BE”, X iRl —REUGEE SRENE X ERE, REHFRENKRE, BT HTHREXE,
—EFEE, —EENFEE. ERI11EX, ERAT LHEIANKERITHER, MiAEERSE
. ZES RSB BEABAERELNEXE, SRRR—-BXEZDEEZR, XA
BEER?

M EERS T RAE S, KL EERILBNES, B8R, RRERXRNEABEERIT
R EHAL, NRFEAETREXENIFIRERAELEPWMNE L, BEREEHXBETR
BREERECENRR R B ERIENE,

HERNMAKZHE RS, WREXMKE—E 200~ 300 FHEX, IERBEERE, RITEEEN
SRR, BAEE—RBERITTEXHWABTENREMBRE, EERAHEEIRCRPR T B H 3
Wi, BMEREREELEY, FREFNMNBELRAS . XL TRIT—EENRER, —FERMHEX
BN LE KR 0 B 5R  1R B B B (ORE .

TFRBIHEED TXHE—FER, RO OB, FLF#" R, RATE X
WEMNRTR, REEMmITZ, MEEREXENRE—RXE, MRERENKRLE, B4
ERINF

HARER W 23 (Skimming), LW BRREHN — T XEHMEMFL2, X—HEEEART
By B A XS SCER KRBT A B T 3RATXT m) BLAE HE

RIGHEHARE, MAREENE, RE\EACHICIZMEBENRXENESEE (E—K
EREEST LA AT RERE WK E, IR BRE, MRE-BHASKEK, HRd
AT LR — B,

BT EAREE, BERENYETEH, BBh—8X s, RaIUBRIRISCHRENES
KMEH, WRBESEFEX, Kol ERBMR B REEXFHOMNAE, BFEREHERE
TR b X T E 0 A RERR € i Rl B F B 7R M AR IE, HAnFd 1st, 2nd REHE—. — AR
B%,

RIGFIHE _RFE, F 050, AeB rEREREN, HELER FERT,

XAHEBRBIKATETF, BT EERECENRECN I RE R, AR #8878k
BRMETE], MTMEE TEEMEEHERE, TiH—2HE, FEZLAET, T BB RIEE
MA, BEEEE MBERRE, REVFELEMSE., BRERREYE THE, SEE TIHiE
AT iTEL

2.IMEMARE., RITESE, RELEERENWEMAE T CENESER, BRERNETF
BTHEIATEREZHET, BARERTEREX, MEREHILHFAR—FRENE, HHT
Z e ] B BR A A BIEAZ T RRR,, — BRI E AT REIE N AU ICIZ S B, I EES
BARIERIENXE, AGHERRER. MZERFREMEMETEY, ERARUSEIR
FETERH I, FEMAEER RTS8 . MR EAE RN, BmER T FHEEN
HMEFE




FHBRAIFE L7 8, RFEHRINABEEREXFHOMEME, REBRHBER. RITA
N, THMBHXLEEEARBLENE:

ESEX@BARGERHER, BRI, BRRBHEESS2F L RRASEESXESP
BRSO AL A . BRI . XIS IR LR E REXF N BRI, RIERRERH
HEP, KNP -ERERHEERNEIROERREX RS, RBXBIAERENSE
T, REFRTEATRIZER. WRREXRIAVEFENGFEEREER, THE LA RS
—A), EF LRERHEER. FEEENE, BB #8173 5 30 P X RN R [ S
A R, BERRSGARKR,

RIBZMIAMEBMEER, FXHN, EMER, THRHA, SERAT, BELERFEE
W%, BERAERKET —EASRIERER, BILE FHES R LA B R AT 5 HERR — Se
R, WAIRIERNFIENERETESR, W FAEEMNNERAF. HE, BEES, W
RS EESLIGEM. LR ANEERR T RFEEE—, HiAEX. REBEX. BAEAY
HBRIEAE.

EN—-LEXERREAHAT . BERZRELOFE - LEMURNREXSFAEEENHS, mE
. RiER (Glossary) . HFHER , BHEREE, ANEEAINCLERTRESERKHARN
R, Hlbt— ERBAFTAC TG FRE XA, HEEFERBAE T, SRR
HE, WG TEIXERERIFHYECHEERONE. Kin, REREHSARERENR
BREBAFE, MRATERABEXRTHELBIOIEE P IR, BT WA, 7 Matching.
Heading BRI A& BN 16 B A] LIS BhBATHERR — DA T RE AR A T, B, ST TFXx s,
R B L7 AR X

AP B LR EFITEREE B ORI MR B P B H R — B 8a LERMMER
o BRULLSH, EEMAEA AN EREMBEEHTHN LEREEREN T, ETHEik
FEAL, BEEHCELBRPEIGHIN
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Exercises

—. Matching

A TEMf Macching B HE, REEN—SRERIIERA, €3 —FXEG, BoRENKE 2
3, BEE PR OCEEERE PR MR, R ZARENATRERNY; RE, BRENLKS
FHRER 5B S RTHIT R, SEFEEE/ N S5EXERMERSHIENET, URE
IEBRER. WRIFTR, @R SGRISGE YRS bR iR SO 7 78 JR S0 b 340 0] B X R /) 2 7 X i 3 R R
HXE, EAGERREENENE, FEENRTESRBINN G, B EE. EEEE T
HIERRE MBI 55 FROBEEME, MMTAKBABIEE, BREERE, MREEENEEEHILRER
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Sample Exercise

Geophysics For Utility Location :
When It Works — When It Won’t

Utility companies, construction projects, and highway contractors are often faced with the need to excavate or
pipe-jack in the vicinity of known or suspected buried utility lines, drains, or other subsurface structures. In
many cases, particularly where they are adjacent to highways, the lateral position of the lines may be docu-
mented with reasonable accuracy, but the vertical position, or burial depth, may be uncertain due to changes in
grade caused by construction or maintenance performed after the pipes were buried.

One way to verify the location of such buried objects is to cautiously dig a trial pit to expose the object in ques-
tion. However, digging such a pit in or close to a highway is costly because of the need for traffic control, and
subsequent reinstatement of the surface to meet the original specification. There is also a substantial risk of acci-
dent and personal injury, partly due to the disruption caused to the highway traffic, and partly due to the nature
of the work. Where mechanical digging equipment is used, an undocumented or misaligned utility line can easi-
ly be damaged if the excavation workers do not observe it. Gas and electricity lines present very obvious safety
threats in this situation.

These factors have caused utility engineers and contractors to search for alternative methods to locate subsurface
structures, often with mixed success. There are several geophysical techniques with proven capabilities in non- J
intrusive subsurface investigation, but there are less publicized limitations to these methods that potential speci- |
fies and users should be aware of if they are to avoid inconclusive or misleading survey reports




Practical Near-Surface Techniques

The real driving force behind the development of geophysical survey methods was the search for oil and other
valuable mineral deposits. The earlier methods were therefore primarily focused on the detection and identifica-
tion of relatively large geological formations at depths that were typically measured in several hundreds of feet.
Such methods do not have the resolution to detect small objects, such as pipelines and cables, buried only a few
feet deep.

A few methods, however, were either developed specifically for near-surface work, or were readily adaptable
to the task of locating relatively small objects at shallow burial depths. The most commonly used methods in
current utility location practice are:

® Ground Penetrating Radar
® Magnetometer/Gradiometer
® Non-contact Conductivity
® Specialized Utility Locators

These methods have been proven to be very effective in the right conditions, but all have limitations that can
render them inconclusive, or worse still, misleading, if used or interpreted by an inexperienced operator .

Where soil conditions are appropriate, GPR can provide the most complete and accurate information about
buried structures and utility lines, but requires a carefully laid out survey grid or pattern if the maximum accura-
cy is to be obtained from the survey profiles. GPR will detect non-magnetic or non-conductive lines such as
plastic gas pipes.

GPR is not suitable for use in locating objects deeper than about 3 feet or so in moist clay or silty clay soils, but
since it is measuring soil dielectric properties, it can give useful information about the lateral extent of disturbed
soils or backfill areas, even where a utility line is not identified due to signal attenuation.

For reconnaissance-level surveys, where it is required to sweep large areas of open land for buried structures,
EM conductivity surveys will be much more economical than GPR, but will provide little or no useful depth in-
formation. EM will not directly detect non-conductive material such as plastic gas pipe, but will usually identify
the conductivity anomaly caused by the backfill around the pipe.

Magnetometer, Gradiometer, and electro-magnetic or RF utility locators are generally best employed for tracing
the route of a utility line when a physical connection to the line can be made at one end, or in a manhole or tri-
al pit. The methods will not work with plain plastic pipe such as older gas transmission lines. If the plastic pipe
has been installed with marker magnets at the couplers, wire markers, or conductive tape laid in the excavation,
then these tools might be considered.

In the author’s experience, the most efficient survey program for a location where no accurate utility information
is available is to use EM for an initial search, then use GPR to refine the data in areas where EM indicated con-

ductivity anomalies.

A magnetic plastic gas pipe has been developed under the auspices of the Gas Research Institute, and is current-
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ly being evaluated under field conditions. If the durability of the material lives up to expectations, and the cost
becomes competitive with current gas line products, location of the new lines will be greatly simplified, and
current utility location tools will become much more useful.

Choose one phrase (A - M) from the List of phrases to complete each Key point below.

The information in the completed sentences should be an accurate summary of the points made by the
writer.

NB. There are more phrases (A - M) than sentences, so you will not need to use them all. You may use
each phrase once only.

Key Point

1. Utility companies. . .

Trial pits. . .

Mechanical digging equipment. . .
Geophysical survey methods. . .
GPR. ..

EM conductivity survey. . .

~N O W AW N

The development of a magnetic plastic gas pipe. . .
List of Phrases

dig holes to bury utility lines

are dug to expose subsurface structures

damages easily undocumented utility lines

often need to dig holes near some subsurface structures
are developed to search valuable mineral deposits

are dug to confirm the location of a subsurface structure

provides little useful depth information

T o m®mUo 0w

always provides the most complete and accurate information

Py

can detect very small objects

i

can detect plastic gas pipes
will be evaluated

uses gas and electricity
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. is likely to make it easier to locate the lines




