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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: (O 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; 2 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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Table 1 Comparison of Water Quality Parameters Between Raw Seawater and Filtrated Water from
Beach Wells and Coastal Aquifer Wells
Sur Jeddah Turks-Caicos Alicante
A
pH 8.02 7.48 8. 30 7.92 7.66 8. 45 7.31
/(g L7H 37.1 36.1 39.1 41.4 36. 6 36. 3 38.2 39. 8
(NTU) 0.91 0. 30 0.42 0.21 6.12 0.11 0.17
16.52 0. 82 7.60 2.75 7.50 0. 39
/(mg L 1) 1.050 | 0.000 1. 005 0. 537 1.677 0. 289 1.120 0. 568
/(mg e+ L") 0. 890 0. 000 0.517 0.293 0. 997 0.222 0. 856 0. 396
/ppb 133 8 76 3 215 0 142 0
/ppb 394 74 345 70 446 142 449 238
/ppb 167 38 103 23 174 52 121 70
/ppb 76 22 88 44 51 25 78 47
/ppb 187 68 168 120 111 3 66 41
Prochlorococcus sp. /(cells » mL~1)| 4400 | <100 203 <50 770 <100 350 <100
Synechococcus sp. /(cells s mL~1) [113 040| <C100 37 225 <100 24 275 <100
Cyanobacteria /(cells » mLL™1) 0 <100 30 053 <50 0 <100 0 <100
Piconanoplankton /(cells » mL™1) 1900 | <100 268 <50 250 <100 985 <100
/(cells » mL™1) 995 310| 3 270 112 790 5978 698 152 17 065 292 283 29 348
TEP /(mg+ L1 0.036 | 0.007 0.162 0.007 0.642 0.051 0.521 0. 147
TEP /(mg+ L1 0. 000 0.130 0.052 0.171 0. 080
[30]; Sur 28 16 X10* m® «d™ !, Well # 1W; Jeddah
NorthObhor 13 3.3X10*m® «d™ 1, Well # 4 ; Turks-
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2
Table 2  Suitability of Subsurface Water Intake Facilities in Different Coastal Landforms
(AD | /(b Q < (b) J (b) NAVAC) NAVAC))
o (A2) NANEEY) Q < (b) J (a) X NANA)
) (A3) JJ (@ Q J (b Jb | vy | vy
(BD NAVASY) Q NAVAQ)) NAVACO) VA (© VD
(B2) X X X X X J (©
s (B3) X X X Q X X
(B)
s (BD X X X X X X
(B5) NANEEY) Q < (b) J (a) J (© NA)
- )
X X X X X X
(CD
. J~ (b) Q NA®) NASH)) NAC) NI
© (C2)
[427;0 BV .Q X sa.b.c.d , <20 000,
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b b o
o b b
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’ b b Y
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3
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b o
o b
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N N 20 , ) s
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