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Abstract: Seawater desalination has being become a reliable solution to the shortage of urban and
domestic water in the coastal areas around the world. As an integral part of the desalination
process, subsurface water intake system is different from the direct seawater intake system,
which refers to the water facilities that taking salty water from beaches, coastal aquifers or
submarine mediums, playing an important role for providing adequate and consistent flow of feed
water. Unfortunately, there is little research and application on subsurface water intake system
of seawater desalination in China. In order to fill the knowledge gap and promote the related
subsurface water intaking technologies in China, the types of the subsurface water intake systems
was firstly introduced based on the review of many literatures. Secondly, taking the reverse
osmosis process as an example, the advantages and disadvantages of the subsurface water intake
system were discussed by some cases, data mining and reprocessing, environmental impact and
systematic summaries. Finally, adaptive assessment of subsurface water intake system for
different coastal geomorphology was analyzed, as well as the investment cost of subsurface water
intake system. The results show the following understandings: (D comparing with the open-ocean
intakes for seawater reverse osmosis desalination, the alternative subsurface water intake system
can offer the advantages for eliminating the impingement and entrainment, removing algae and
some organic matters, purifying and improving raw water quality, completely or partly replacing
seawater desalination pretreatment; @ due to inappropriate site selection, irregular construction
and groundwater exploitation operations, the subsurface water intake system may also cause some
issues such as changes in the original beach morphology, threats to coastal marine habitats and
induction of saltwater intrusion and intake water pollution in sensitive coastal areas;
@ subsurface water intake system is adaptive to coastal environment, which depends not only on
coastal geomorphology, but even more on the nearshore hydrologic and hydrogeological
conditions, especially the hydraulic properties of coastal aquifers; @ the investment and
operation costs for the subsurface water intake system have strong advantages over the surface
water intake systems, of which the investment cost depends on the factors such as water intake
capacity, building scales, infrastructure structures and construction materials. Due to the
limitations in research at present, it is necessary to strengthen the joint water intake facilities and
the innovative intake design, and in the meantime, it should be more focused on coastal and
marine environmental effects, especially the ecological environmental effects on the subsurface
water intakes of desalination in the future.

Key words: subsurface water intake system; gallery intakes; seawater desalination; impingement

and entrainment; pretreatment; coastal environment; adaptation
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for Seawater Desalination
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Fig. 2 Schematic Views of the Vertical Well
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TR TR UG T8 S5 AE DG T G ) B e ot 5 e DA R At
A TEH F AR S
2.1.3 BEREHEARFAT KKK

MK RS A R E BB ALY AR A LUy
J ¥ 7K A2 P U0 #% 0 5 e VD RE A v . A0 SRR
F i X b 2 T K HROK B it 2 A7 BOK S S B Uk 0B 3
T AR R T F 2E Se AT i R UOUE
o4k 2 T Hb T BOK B it K B A B Y K Ak
PR . Henthorne 5543 H1I\ iy b HUK 3% Jiti AT
W KA I TS Y 8 5 (SDD &AL 75 % ~90% , JL T
REVE DR T A B2, 2Bk 90 %0 1 40 1 L O T4 B 2 B 2B
VIRE WM Z Y,

X F R BOUK I . Missimer S5 AR $5 2 4[5 5 Al
iy DX K IR AT M UK (9 32 A7 8Os o A T i
FEFNIE 7 2 7K 2 BOK I 32 08 i 1 7K 5T 5 D vt 7K 7K 5T

(25 500022900 3 1 X A BT R 40 XA AR
MFE 1A LA - e B0 R K2 UK I 7E B
KA B e VD IR FR % B2 45 B (SDLs) B R 4F 1Y
ROR S FHrp YR VD T B3 B — AR AE 3.0 LR L AT
DA 2 — M KR A T [ 33 i K OK T B3R s R
ARG YILT 56 28 LB, 50 % DL i S Bl
W (TOC) & i P A HLER (DOC) | Ji 5 J5R L 4 57 e
I R A UL B B . 5020 ~90 %6 11 i3
HH i 1 3R A ) kL CTEP) 8 2Bk .

X} M JER 38 K 13 it Dehwah 25 ) B i —
A HE R B R 0 70 Y A U A BT LAY 1 m JE D
B R 620 d I NP HEA PLY BBR IR .
ER R AERE R A LT BT S 8T
YF 59 0 AR IRA W .59 Vo i ik TEP il 322
AR TEP # 2 B s 76 0k BR R B0 A opr , B W8 &
ERCHEERE R 4% MBS Y. Bk TEP
AR TEP () 2Bk 350 5 4727 .66 %0 fI36 %6,
1M 7E SE PRI AT I 3l BOK TR A, H A8 X K %
A6 #EK e V0 IR AR B FR RO 10,0 % 2. 0538
] 0 ) A JE I M A e Vg 4 JB S 1% K ek BE A 3. 04
R % 0. 66, 5 Je g B f% 2 3. 00 LAWY .

T K IR AL T IE A B R b BOK 38 19 3 8 AR
FH BTG B I K 2 37 B A RN Y UK ) 45 R I
(6], 177 28 W 1 FAL FEIRAT . il An, B2 Sur Hb X 1) i
TRIRAITH ALAN 283k A7 Db 5 )23 3 9 4 R0 e =X U8
i T AL P S AL 45 RO B Wit . AR 2K IR
TEFAL FRIA T4 B 1 4% 2040 JE 4% (Disk Filter) 1
JE (Ultrafiltration) 18 114k 3 T /%, X FEAS (LB
s DRUETRE IR AT B & KK i KR4y T
BT,

F AT L 5 A B b 2 T 2K BBOK B, R BOK 3
Jit EL A PR B K i s oK B A R e AT T B B 5 T
L
2.2 A[EZEER M TEKIZENRS B IR
2.2.1 WTFRK} ST RIERKER LK

BIBOK =M F T 32 & K2 K RE 7 1 BR A
H R UK I B B UK B — AR T b T JER I UK R
SE UK &L T 3 S AT H N RN K OB 05 R
BehK JEHEEH T KPR KIKRA] . Anderson
A5 8 R I BT T 2K M o v R L DX 3
(Lakes Beach) ¥ 5 & /K J2 BOUK 33 B #F 47 T B0(E 15
05 A Ry T I e R BBUK AN 1X10" m? « d ',
ME DL R W KR AT (3~17) X 10" m® « d ' i B
JK s LR T SR R e S K N JEG R VA R R
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Table 1 Comparison of Water Quality Parameters Between Raw Seawater and Filtrated Water from
Beach Wells and Coastal Aquifer Wells
F 8 Sur MK Y4B R4 Jeddah | H3& ¥ Turks-Caicos FHEF Alicante MK
KIS H Hb X i
wK | BUKIE | A XK | Bk K UKt K WK
pH & 8.02 7.48 8. 30 7.92 7.66 8. 45 7.31
HEE/ (g LD 37.1 36.1 39.1 41.4 36. 6 36. 3 38.2 39. 8
LUBLE 2
M E(NTU) 0.91 0. 30 0.42 0.21 6.12 0.11 0.17
Ve Vb U B B 45 KL 16.52 0. 82 7.60 2.75 7.50 0. 39
AWK/ (mg+ LY 1.050 | 0.000 1. 005 0.537 1.677 0. 289 1.120 0. 568
AR HLER/ (mg » LD 0.890 | 0.000 | 0.517 0.293 0. 997 0.222 0. 856 0. 396
HYREY &/ ppb 133 8 76 3 215 0 142 0
HHLY S5 J65 58 i & B/ ppb 394 74 345 70 446 142 449 238
s B i/ ppb 167 38 103 23 174 52 121 70
ARG v P A HLA % i/ ppb 76 22 88 44 51 25 78 47
AR5 F BRYEAT LA & 1/ ppb 187 68 168 120 111 3 66 41
Prochlorococcus sp. % & /(cells » mL= 1) | 4 400 | <C100 203 <50 770 <100 350 <100
- Synechococcus sp. & /(cells » mL~1) [113 040 | <100 37 225 <100 24 275 <100
Cyanobacteria % f / (cells » mL™") 0 <100 | 30053 <50 0 <100 0 <100
Piconanoplankton % Ji /(cells » mL~1) 1900 | <100 268 <50 250 <100 985 <100
4 S 4 BANEE %/ Ccells « mL™1) 995 310| 3 270 112 790 5978 698 152 17 065 292 283 29 348
7 W A R A Wik TEP ¥ /(mg+ L 1) 0.036 | 0.007 0.162 0. 007 0.642 0.051 0.521 0. 147
WORL ) 2 % JBei TEP ¥/ (mg » L™ 0.000 0.130 0. 052 0.171 0. 080

e B BAES A SCHRE30]; BT 2 Sur M XA 28 R ¥ Bk . BOK &8 16 X 10 m®
1 IX NorthObhor ¥ 7K 3% 4 )7 | FH 13 AR 3% 5% ik 5 A0 ¥ 3k H Bk, BUK 3. 310 m?
Caicos T 55 M J7 i BR 4 & /K )2 6 IRHIBUK , UK H IR 50~55 m, BUK & 510" m?

< ATV KB T Well £ 1W 5 Y REBT 4247 Jeddah
o d VLK B AT o Well # 45 1 35 W Turks-
o d VKA N Well # A P HE A Alicante

i DX T 30 BRI RE S BOK L BOK R 13X 104 m® « d7 1 K BB Well £ 31,

T L 0 Be A% 2 TR KR AT B BOK R R L R
K 5 A R YD M 7K A TR B 30 VE R R AR A
Tl B S

Voutchkov A\ F, Xt F#8 1t 4 X10' m® « d "4
FRAE 7 1M KR AL T R Uk Bl R BROK 15 i P Ao
U8 555 T L R AR 0 1) 72 7K {6l P 5 i L BOK K
W AFTE TS 2 AN Pk - 23 3 I AR A ) By A= 7
JEARE AR S 3 — U A I A R R K AR b R BOK %
it FR) R . AT b e K T BOK B T BT
& Sur Hiy X, UK R 8 16. 00X 10" m® « d ', m)
8.02X10" m* « d™ " AbFERE S IR AKIRAL T HEAK s B
TR v DA JBR T BCK 18 i S T H AR A K] il X, BOK
10.30X10* m® « d ', 5.00X10" m* « d ' A-FHFE
JIRHEARIRAL ) HEK T s al L H R BOK HE A
Hb T AR 3 UK FR G BOK AR A TE T B 5 1B
K B 7 - T 7E T 7 X fE 5 1R B2 A UK
TCLA R Z It RGN S BUKRETT
2.2.2 FRERTRKFaILE

T B 5 HAOE X0 b UK IR AR B, H R K

G A2 it 1 7 s AR AT S 5 — G 2 mT RLIBOT
WA K JZ B9 JE # R /K (Submarine Groundwa-
ter) JERREFIR AT GE B Aok, H2. i TR #
KRN B e U UK RO T AL i
AR 8RB UK 5K .

LK€ [ T TR A B AR )
HEE 8 6~10 m, i B IR A
TER B FEE 5 18 KPR 1 ) 16 18
FEURBEIR S 3~4 m B A], A DA A K PR E |l ok /0 it
LKV M A T DR R e 5 A T K R T . KT S Tl
F 5 U8 T AR I KT A O K R R A
(89 5~10 A% 1] HL 3 7K R T8 )l 9 ek 7 T <1350/
Xt F I U I bR KR — RS e R

G 5 1A= o2 e = £ 2 A1 N o T
JU B KRN B Aok SRR 7K i — 2
M B 15 A% ZARHOF IR IR AE — & A SO A ]
Ta] R HLHE K IRAC T BEIK AT BR B BEARACH . Bl
56 N A AR JE M B T 1 A R R AR 2 0 FE ARG R
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A 27 RAE, KR &L 91X10" m? « 47107,
BB 5 — 0 A2 W D3 A i AR L A S A 2
(R 25 35 £ BB S BLAE T I A 0 o 1 JBOK S DALORIIE A S
VK R BE P AR e T

TR, BETAT 2 E 5 R D, i %
i bbb b R AR K R TR R A B R A O A
[F) B 9 2 R S5 A T HL 7 K i R T e R R R
I KOV W A Y HOR G TR T AR
KR,
2.3 HTEUKIEHE B RRENEMm
2.3.1 i AWRT S F A G AL Fh

F b BOK B A R R b ] A
K X ORI HOK JER 38 DL K i HE 7K 48738 ) it 1
o7 A )R R A 2 A7 g i BT 200 R ) Vg
PEAILIET | T L2308 5 20 7K 5 3 TR T A ) R 1 R L
SN TG S 7 B — R R Y R i TE T
P P v R T e N JR T o 2 0 A T N Y A8 T
Az T A ol O R v YA R R T B K KA Y TR
K I TR0 6 6 1t 2 T Tt 2 36 = TR 2 iR
Wi —E R . R, T K B 7E AT AT M
5 B B e 22 (6] 20 T J i 5 PR BT 52 PE AN 7R LR
it 58 J i SR U i A B A L R 4 A
AL b PG 2 S5 1 it o DA I AIOR T 2 R B 0 52

T BOK I B T SRR — o i R B XA
Ao S 181K 5 e 9 4 4L B8 T LSR8 v 3
ST U T 7K B Vi T =k 5 e VA A R IR K I 38 48k
2.5.2 xR A KRR E K HAA Y

I e e S R e JR S EBOK B 2 PR R
W iz syl R e e V0 R0 AT L) Y 3 5E L BRI K B
BRE T 3 K ZE B FE UK s . AR
FEOK B T 5 B SR B K PR it it KL & F
JS Ry S 1) MR K R 8 e S R T K R

M TE IR K A B B 3 00 R R X BROK B
TS B BOK W 51 A 2 i i R K 1 K2 IR
K sl 0 2 b 1K R 9 K AR 5 R 225 A AR el B A
KB 1B AN 0 S 1R K ) & % i KA
121, Baalousha 3t F I /K A {2 #5581 (SWI2) Hl #b
7K MODFLOW % #5251, #5480 1 R 35 K Hh X 16
P HBOK AR B0 » & B M T R K ) R AT A 20 RH I %
i XA K AR

R OO v AR AT 2 7K 7K BT Y 5 e 3 R
PEAE AN T3 T - — 7 T8 7RI 5 K 2 B T
K TR 5 |3 4 Bl 3R K AAR VB 23 3 B ROK R B 1
BEAIG » 3 75 ZE X g K IR AL AL B T 20— 25 4k, A Bk

PR IEH BT 00— R T K S BIRA
DAL 2t T K I T T R 1) U A R 4 R B 1 (i Fet
Fe'™ \Mn”") , i 0 BUK K it ifE A7 4 3, DL 5] i
iy e Missimer S5-I A, Q1 L 7 5 3 il X
— i J5 WE (Back-beach) 4] # B /K JBR 18 , 2315 5 B
DX b 7K 9 AT HE I P RE 23l R #EIR (Fe® (Fe'
AN H A 4 8 3T i B B B S
2.4 HMTEKRSEXNBRINEEME

H i A i 7K IR A TR 2 28R F M 3R i K
BOUK R GE . 8 AR N 3 UK Rge. Z T P2 X
TR RE ML T BOK R GE 3k £ o] A2 AL Y T BOK
RGE AR T DX 7 5 1 o b 5 R AE L i Bk T
2 b, 4 9 7K SRR R AT K S B AR A

G BT I Rt 2 RN 1 5 B I 25 (Shoreline
and Coastal Terrain Mapping) , X #i '~ BUK ¥ i 0%
T NPT PEARL o B IS 0 4 L 0 6 R R AR S
FOAR G A 3 Ak R0 AR ) T R R I S O R R AT A
) — Py B T R 45 28 (Coastal Clas-
sification) , H A # A7 02 F T % o BOK Bt 1)
WAL . Dehwah S5 V0 45 B] 43 1] 21 76 05 R DX S0 AT
U 0 22 A0 URR A R Sy M R BAE 17 Fhifg
J b A B A S T v U D o v M L R S T R T -
AR DU A B 2 2R AR T 1Y) 6 250 R P A8 L s
B e R BOK B . o 1 i S S IR E
Tt 248 1Y 1) b BOK B 5 BT R AR F IR R D
2 WA B e ¥ DA ST I AR TC AR ) 0 A 1R o i
T E A g M OK BB 5 A ) v R U BT R A
AN TE A3 A T HOK B s T BROK X TR A
K IR AR S5 35 Tt 2 AT AT Y T A e A A T
UK 22 Ge K AN B T V6 JIC R T UK 5 b R ORI Y
HUK BE 7 — M A% T B K JER 18 2 L B BOK RE 7 )
B T AR Y R UK (R 2),

Dehwah 2838 D) 35 [H i 2 5L 35 M =y ] %
W — R (IR R o Vi A 2 T I L G A 1 VR
i 22 DX e BT e AT D R 43 ) AT R BOK
B AT AT EREA . SRR m o AR R T
T EL A T A R 2 A ) B OK S A EOK JRR 3B G R
100 3 v A5 BT A o T B R RUBOK JERGE s A K
o BRI R O A T O R R S AR K i &
T 1 oty 22 DX IR A 1K BB ¥ B (Restricted Low
Energy Beach) if ‘B # i 1 B H il R BRE . B2,
T R 2 T 00 22 o) 1 B ) A A] A7 P S Tk B B
Ty 5 T DX A5 AT AR T BOK 2R 58 D SR FH TR
AU BY T IOK B 2 AE H A TR .
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Table 2 Suitability of Subsurface Water Intake Facilities in Different Coastal Landforms
T 5 M 5 e LES RTE IR R TR | I R R
i /b o 2 A A R D B D B R AR (AD | (D) Q J (b J (b VD | D
1]//\ Il‘\ 3 ‘A
(*A>‘ Wil 2B T (A2) J (@ Q J (b J (@ X JJ©
B B R D U AR A RIS Ak (A3) NAVAEY Q J (b < (b JA (D NAVAC)H)
TR R 2R MR L I 30T 5 D L e RN A A (B JA (b Q NANACIRN ERNAVACO) JN© | S D
TR R I R R R DT AR A (B2) X X X X X J (©
LA R R o e
B WA R TR ROK . T i (B3) X X X Q X X
FEE IR AR S BE R IR B O R (B4 X X X X X X
FEEG R LR I R AR DT AR ) RS 5 2 R (BS) NAVAEY Q (b V (@ J (© NACS!
VAR | R R B A TURUR (BRI A RERAD L T X < . < N N
LAY TR A 0 R 2L B Rl T i (C D
#E@r‘—* yal k| 347 F VA HL ZB A re HLLy ﬁfrﬁ‘ J*
2 : - AR R A %(’%rfx ﬁ»‘&ﬁ/&fﬂ%)\%f‘i& NS Q J©o (b 6 76
© R R B A S (C2)

TE RS A CHR42]:/ R T TR AT Q FRAFEE . X TR AT AT sa b e d AR HLF HOK B HYIBOK 8 1 - 7330 % B <20 000,

20 000~50 000,50 000~100 000 m* « d~ ' FIAN R4 4 2%,

SRIG S BEIEAT A0 Y I T 2K SC I 7 A K SC 3t
B AT R A BT . bR b — A B AR R X
7 I T A A M T IBOK Bt A e A 1 ] el 2 R
N IBOK B » AR TR AR A ik R T
T K SR i 5 7K SCHL BT 2% 0 2 1 & K 2
F BT KPR TR A AT . 3R SR Bt — 8 7R 1+ R
AT P 555 U 2R 96 R BT AR P S A 51 45 A [ 25
KCEE T R X UURR Y B B A A 7K R
IKAE A BEDRUEA 2 9% 9 BOUK K IR AN 45 . AR BUK &
BT 22 i ST R TR A0 A T VR K ST R Al K S
BT AR L WA T . XS A RN A A
15 OEFFE K SRRV M . 3 2 50 i i X
T 3z SRR 0 A 9 7 D8 1D iz Bl DL T E IR
PP s ol e 5 X SO/ it 0 BT s A SR 40 A 8 3k A
SO 5 QB REOCH TaA T R T R BT B R
S MR PR T B A ARk 9 i A 2 R TR I L BT 2R
S M B R T 2 5 O IO BBt 3k SR Wi 5 D) 7K ST
mﬁﬁ%ﬂﬂ?*ﬁﬁﬁﬁ:ﬂ%ﬁ%ﬁmDWﬁ

K SO BT A% 1 5 AR 7 0T e Al e L K 2
%mﬁ%,ﬁ%mmTﬂm#ﬁ%&meT%
SR 3t S W Y L I 40 A iR KK SR B0 2 A AT A
PEK K K

T3 A T BOK 28 G800 i 7 B 85 5 1 23 ik
it 2 T R T 7 TR 1) 0 BR8P ANY AR A A

TRERATYE R BF A AT P S R PEA . R 3
T HOK FR G I AE SR T 28 55 b AR Bl ), H

BT BOK H I A 93T T X K2 1S KRR
KB A] &L 58 4R DU i A B0 A R R AR R s A

it T 552 B ) R RLHE K IRAL T BRI F AR . 2R
JE o i E 2L A A T BOK AR G X T
PREE BRI » U R SR M A A 0 B AT
SR T AR KR AL TR DO AE S N 2547 TR V3R
8 ALEE=9)|PAg T

3 MTEKRFHNRASIEITRE

1 TREUK R St R KEUK R GER B AT
T KR AL 1 AR 3 A A ) B AR RIS AT AR
A, — M E MR BOK R S8 AR i 3R K
BUKRGMAR L . A SCRAE B (803 R
UK R 40 5 b 3 K IBOK R G317 A

X F /NI K R AL TR, Abdel-Jawad % JF &
— YR 7K IR A T I FH TR 3R G0 R 38 98 /K BOK 2R
G 6F E A RS AR e BT . SCHRES i I B 5
@m&%r%%ﬂ%ﬁﬂﬁﬁﬁﬁ SR
BT IH I L AT AT . 45 R R FE R R
ATy T S N UK RGEANTE E A KR JnE T
BE LA S TR B 2 L AN T DT Y 5 9% RLHE K
Wit 9% AR L b R K BUK RGE. T48 T 4250 M
GERAS s FEIB AT LA T T BUK R G 7E HL R
27 245 i o7 P R 30 4 55 7 T L B 3 96 K IBOK &R 4
AT 316X MBIT A . R L R UK R
SE 0 B L AR G b 0 K UK R SE AR G
30%.

XFF 5 W 1) U K IR fE T RE, Shahabi % LA
3.5X10" m® « d "AbHEAE ) W B B KIRIL) R
), A A= 4w B W 3F 45 (Life Cycle Assessment,

3.1
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LCA)T7 ikt 320 M 1 T e Xt 3 g /K UK &R G2 AN
T e IBOK 2R G2 1 B 07 7K 4 AR 4303 D 1. 89 3 TT
1. 653 Ju. Horh il & 1Y Ak 2= 25 %) F iz F 9 i
B ORI FE UK CL K LS Ab AR T2 R
FRAT ) BEAE AN A RL I #E J7 T ¥ ME S IBOK RGBT
e KUK RGEA BR AT . B, 78 S5 K
FEJT I IRAL 1 m® B K T 2 b R 9 K 0K R
G BBOK 2,27 m* 1 e BOK K 2,02 m? s
TEAEH, J7 T JT il 2 2 9 7K IROK B0 6
0.05 kW ehem *, HFiEHME.N0.16 kW « h «
m s R AL BT T T e R T K UK R G
#4705 3€ (Disk Filter) . # 3& (Ultrafiltration) F1#F
K1 (Cartridge Filter) % 3 8 LF. 2N
0.28 kW « b« m™*, 777 ¥ OK 5 e A0 A i
U8 FEHL IR AL 0. 02 kW« h o m™° 5 T i Ut 3R 16
IKIBOK 2 G2 0 it e S JROK 2 58 1 08 3 46 L i —
BEL BN 2,85 kW « he m s ZEAL A 24 5 fi Oy e
I il b 35 v K IROK 2R G filE T 0 S B AR AR £
T e IBOK R 8 T AT 2D 5 78 e R 7K R IR P2 R JE 1 4
5T s i % T K IBOK R 48 B T IR Ak K 1 vk R
K Y 127 m? R R R 2011 g .
m TP BROK 2R 8 R 5 IR Al K Bk R K
N0l m’ R RMEIE By 2. 11 gem ° . H
WG] DL TR I HROK R G LU T il b 3R 98 7K UK R
48 BAT BRI A FIRERE AL # .

KT IE ZKIR A TR 25 PR b BROK 33 e 179 42 3 T
FE TG 4% 9% AR o AH R 3 JF AN 2 R 1 /KR 1B 5
PRA I B B A 1 32 2 &, Missimer 85 L — 4
10X 10" m® « d~ "&b FRAE Ty i ¥ K IR AL ) Ay i) ik A7
PG A FIBAT AW . KRR AL
3t 1 I i b RV K UK R 58 - 5F SR 2. 15 42
I, AP BUK RGBT 1000 70, G BB W
4.6% , Hl AL B ¥E 2 500 J7 3G, R B
11,6 26 5 1 X = — 4 [R)AE RS (4 K IR Ak ) o 45 R
R BUK RS, — AT E T 2 i Wi B H
ik R K B 4% A R U8 4 (Cartridge Fil-
ters) BE it 45 — £ ¥ o 1 18 & 48 (Polishing Filter
System) . {if # T 40 3 2% ] 45 30 T e 2%, Jo 5 4k B
TR 1000 J7 26 705 HAR M T HRUK & 48 1Y 4% 5%
JEAR L 3l ¥ K UK 2R e 2w (HAE 10 4E 3 30
RS B AN T AR AR T 0 AR A G2 T AR BT o D
5%~30%",
3.2 AEZEEMTEKRG A ARITLE

AN TR ZE T M R IOK 28 58 50 9% 10 L 4 A I 4 2% T

WA . B4 2 1] A5G UK Bt H 3 2 2 9%
i 06 7 T 9 L IBOK M A ol g 5 B RN A A e B A
(i) 2 % A 468 1 b AR 5% sl B 9% L TR 2 AR
PALERINES &N

R N KR AR T A O (R
O B A B AR 3 38 A1 T 7K 2 1 3 K OF
Tia] R S B K T B e A TR L R B R
3026 ~50 %%, 1 Vg kB T8 0 VAR DA R S ) 35 7 3 3
O B B 5 — R BOK 7 2

R AL AIRAGT T F BT UK LK 1
W T 2 22 A R A R R L SR, BRI S
BEiE T AREIE 5 S A K I R ER G UK it . Mis-
simer SEARPEHL G Tia Maria Hb X I 7K 3R fb % i 4b
L 6X10" m® « d 'K 1Y 5K R G 0 A TR
FEUF K BOUK B 12 AR T ¥ H UK it 3 HIR 4 5 46
K I IOK Bl AT 3 26 Vi W JBR T B T IR 38 it 1) B AR
A, HAr00h 1 300 J5 370,240 J7FEI6.750 T 5
JGAN 200 JrSETCH . a B A A A R UK &
FEVR B R % R Nikolay 25 i % k), 2 i e
B S A SR R BOK & I Z 8 &R (A
10, WK 10 ATLLVE . 3 B O d ik 2 B A UK
S R T 0 45 o i g [ e S A BROK i S R
A LT S TR, LA A [R] 2R R UK R
Gen B T T TR W SR U T
KA B FH B L L AHLH R i TG B T A A X L B R ]
(137 T

4 ZRERE

4.1 & &

T K IR AL TR 0 R BOK R 58— A 45 1
RS AEK I LR RUKOT 2 1) A8 R H UK R
35 L R it R T v DR JBR T8 A5 R JER G UK RS .

(1) N BOK F G0 A0 X T FF i X H 35 96 7K oK
ARG A B KM, N BOK & G0 F i A
b B K 2 A R IOK AN AN R 8 0 2D S B T AR
Wy JE o R ety A A RO A 0 2 A K A R
Yy, HRE G A R L R BEDE A DL Al R AR K A
EUD R PRRE KR AR B A R L B e
R AR R AR AR TR A T Ak B A T RL IF A A
PR H R T KR AR TR A 3 Ok e 22 1

(2) N HUK R G0 @& 3 il R A b B — &
(RS2 o R BRI it 8 2 7 Vg I TV DA IG5
SR R RAK XI5 K 2 s AN AN 23 B 0K T 46 Vg
b 5T 285 RV e Y- ) T L 3 2 6T 3 R 9 AT S M
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] 1 R A0 SRR L 44 B0y BBl 222 i
10 EEHFBERRERKEFARHXEA
Fig. 10 Relationships Among Vertical Well Construction
Cost, Water Intake and Well Depth

B 7 e — 2 SR 5 E IR 7K S B B T B R X B
HOK 25 3 B K AR B P i R KA T HEE
T JCBOK ER B K Y AR A A AT RE Y 75 Y XK IR
) HE IR K 377 A — 5 S

(3) AN R 26 78 1) b B BOK Bt 25 A . — &
M5 T HOK 3 48 09 BOK &% T 3 iR 3 BOoK
ARG HTE F 2GS T /N ALK S8 i e L
K Ja TR B KR AT kK. I H O
Jiti TR B HROK 5 {8 {H B 0K B 3/ 5 KPS ]
FERBHE I BRI UK 9 K T 2 5 78 8 b
P R B K I B AT DA R R BRI K IR AR T i HOK
oK

()7 [R) AU 1 5 b 300 T 25 38 DA A ) 28
T 3l O Bt o B e DX P A e ] o 2
YR JOK Bt » A R T 165 2 ML SUE 28  18 Gk
VRV K S R e 7K S Ml T 2% A 5 i R ¥ R K
SRR E KR . R BEER G R AT I 2 K SC b T
] A5 R R PR 85 0 DA 40

(5) H N UK R G AH L 3R i K BOUK R H A
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