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ABSTRACT

Desalination plants have been recently constructed in many parts of the world due to water scarcity caused by population
growth, industrialization and climate change. Most seawater desalination plants are designed with a submarine pipeline
for intake and discharge. Submarine pipelines are installed directly on the bottom of the water body if the bottom is sandy
and flat. Intake is located on a low-energy shoreline with minimal exposure to beach erosion, heavy storms, typhoons,
tsunamis, or strong underwater currents. Typically, HDPE (High Density Polyethylene) pipes are used in such a configuration.
Submarine pipelines cause many problems when they are not properly designed; HDPE pipelines can be floated or exposed
to strong currents and wind or tidal action. This study examines the optimal design method for the trench depth of pipeline,
analysis of on-bottom stability and dilution of the concentrate based on the desalination plant conducted at the Pacific
coast of Peru, Chilca. As a result of this study, the submarine pipeline should be trenched at least below 1.8 m. The same
direction of pipeline with the main wind is a key factor to achieve economic stability. The concentrate should be discharged
as much as high position to yield high dilution rate.

Key words: Desalination Submarine Pipeline, Coastal Erosion Study, Concentrate Dilution, Intake and Discharge Pipeline,
Submarine Pipeline On-Bottom Stability
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Fig. 1. Layout of intake and discharge pipeline.
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Table 1. Summary of surface sand sample properties

Sample Density(Ton/m®) | Diameter, D50(mm)
SM1 2.71 0.16
SM2 2.70 0.17
SM3 2.72 0.20
SM4 2.72 0.17
SM5 2.71 0.18
SM6 2.71 0.18
ST1 2.73 0.19
ST2 2.72 0.16
ST3 2.74 0.17
ST4 2.71 0.11
STs 2.70 0.16
STé6 2.71 0.2

‘Wave Period Intensity Rose
Chilea

N Data Numbers
Tirne Inceryal 3 (h)
Statter, 87655 (100.0%]
ave Calm: 0 (0.0%)
‘Missng' 0 (0.0%)

Swell NW

90.0 Point Intensity
[0+
Mot - 100
[Hsi-90
O7t-e0
Oei-m
st -0
Ha1-50
W3-40
Wai-a0
-2
W

Scale Increment 2.0s

Swell SW

40 80 120 180 200 240

Fig. 6. Peak period deep water intensity rose-Peru Chilca.
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Fig. 7. Sampling points at the intake and discharge pipe route.

Fig. 8. Wave directions.

Table 2. Synthetic storm events

Return . Significant | Peak Peak
Period Du(r}?:)l " Wave Height | Period | Direction
(Years) (m) (sec) )
100 131 5.13 14.5 216
50 131 4.33 14.5 216
25 131 4.09 14.5 216
10 131 4.02 14.5 216
5 131 3.80 14.5 216

SeE 2Ah 2 Aol AREE Olas del
Pacifico gjo|EjH|o] 2 AHZS 93 NOAA 32302 Buoy
o] HE Armet vkt & A Ao el 4
¥ #8099 RS Fig 63 Zo] 2 Al wraoln
F2 GZo|A Bzoz Fslal itk Al W oyAE
Z3t510] Table 29} 22 FH4 FRFES ATk 1004 Wl
71&0 2 §-9]u}a1(Significant Wave Height)+= 5.13 mo)|
11, Peak Period:= 14.5 sec, Peak Direction-2 216°0]t}.
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Maximum beach scouring due to storm surges.
La Chilca Beach- type profile Synthatic Starms -Full Profile Baird, 2012)
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Fig. 11. Morphodynamic change expected in the beach profile

Table 3. Maximum erosion and deposit values along the beach
profile for simulated synthetic storms.

Return Period Maximum Erosion | Maximum Deposit
(m) (m)
5 Years -1.5 2.1
10 Years -1.6 2.1
25 Years -1.6 2.1
50 Years -1.7 2.2
100 Years -1.8 2.3
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due to the action of synthetic wave storms.
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