
UAE
Read with caution
Last week, the international press reported desalination 
production investments of up to $40 billion were planned in 
the United Arab Emirates over the next ten years. More than 
one article quoted a leading international expert who said 
that the plants would “produce a river of water” that would 
double Abu Dhabi’s current daily production at a cost of $20 
billion, while Dubai would add between $10 and $20 billion 
of new capacity.  

WDR compared those numbers to all of the known projects 
planned and currently under construction in the UAE. 
According to DesalData.com, if all 32 of the UAE projects 
currently identified were to move forward and be completed 
within the next ten years, they would represent a total 
capacity of approximately 5.3 million m3/d (1,400 MGD). 

Assuming that the capital cost of the plant is $2,000 per 
m3/d ($7.57 per MGD) of capacity, the total desalination 
expenditure would be closer to$10.6 billion rather than the 
$40 billion stated in the newspaper article.

In the UAE, like most of the other Gulf Countries, a seawater 
desalination plant is usually constructed in conjunction with 
an electric power plant, and often under the same contract. 
It is therefore assumed that the expert was referring to the 
combined capital cost of the power and desal facility in his 
original estimate, even though the amount was reported as 
the investment in desalination.

Philippines
Capital city to get dual membrane WTP
While preparing a 2005 water supply and sewerage master 
plan for Metro Manila, a Sinclair Knight Merz (SKM) project 
manager noted that the “future development in Manila has 
been constrained by the need to develop a major new water 
source.” A big part of the problem has been that only 10 
percent of Manila’s 19 million people are served by a sewer 
system, while the rest rely on septic tanks. This has resulted 
in the gross pollution of the rivers and streams, including 
Laguna de Bay, the country’s largest freshwater body.

One report called the 910 km2 (350 mi2), 2.8m (9 ft) deep lake 
a “virtual cistern for domestic, agricultural and industrial 
effluents.” But thanks to a new, dual membrane treatment 
system, the lake will now provide feedwater for a 100,000 
m3/d (26.4 MGD) MF/RO drinking water plant.

Maynilad Water Services Inc, one of Manila’s two private 
concessionaires, has awarded a $14.7 million contract to 
Pall Corporation to supply the MF/RO system.

According to Francis McKeever, vice president of Pall Water 

Processing Asia/Pacific, the system will employ an existing 
open channel concrete intake that was previously used to 
extract lake water for agricultural irrigation purposes. Two 
existing flocculation/sedimentation tanks will be upgraded 
to dissolved air flotation (DAF) systems that will serve as 
pretreatment for Pall’s Aria MF system.

Following the MF system, a Pall RO equipped with Toray’s 
brackish water elements will desalinate feedwater with a 
TDS that ranges up to 2,800 mg/L. The RO concentrate will 
be discharged back into the lake at a salt concentration lower 
than the salinity of natural seawater ingress, while the MF 
backwash water will be fed to the head of the treatment plant 
for reprocessing.

The entire treatment plant will have a 0.8ha (2 acres) foot-
print, an important issue for the densely populated city.

McKeever told WDR, “The project demonstrates that Pall’s 
membrane technology solutions offer cost effective water 
treatment for developing Asian cities, improving water 
quality, availability, safety and production efficiency relative 
to other treatment options.”

Technology
Pretreat and Desalt in the same vessel 
Dual membrane systems combining low pressure MF/
UF pretreatment systems with higher pressure NF or RO 
systems have become fairly commonplace. In fact, these 
arrangements are considered to be the ‘standard’ for water 
reuse applications and are now being applied on large-scale 
seawater RO systems. However, even when the systems are 
configured so that the UF filtrate is fed directly to the RO 
system without a break tank or cartridge filters, they are 
operated separately and at different pressures.

A new arrangement developed by Scotland’s H2Oil & 
Gas has taken this integration a step further by combining 
UF elements in the same pressure vessel as the NF or RO 
elements, with both sets of membrane elements operating at 
the same feed pressure. The configuration — called REDft 
for reduced footprint — can reduce plant area by up to 35 
percent, something of particular importance for the offshore 
oil and gas platforms that require sulfate removal systems.

H2Oil & Gas’ Arno Theron told WDR that feedwater first 
undergoes coarse, 200 μm screening, before being pressurized 
to the full system operating pressure. The high pressure feed 
is then directed to the UF (or MF) membrane and the filtrate 
is fed directly to the downstream spiral–wound NF (or RO) 
elements within the same vessel. As the level of fouling 
increases on the UF element, the transmembrane pressure 
(TMP) increases, resulting in an automatic on-line backwash.
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Colorado
Ceramic MF helps water plant lower DOC
Discussions regarding the viability of ceramic membranes 
usually include an acknowledgement that although they may 
be virtually indestructible, ceramic membranes may never be 
economically feasible for anything other than a few specific 
industrial applications. That situation may be changing as 
Veolia Water’s Kruger announced that it has been awarded 
a municipal water treatment project for a system employing 
Metawater (formerly NGK) ceramic membranes.

Parker Water and Sanitation District (PWSD) and its 
consultant, Integra Engineering, have selected Kruger to 
furnish the treatment system for a new 10 MGD (37,850 
m3/d) water plant to treat surface water from the expanded, 
1,170 acre (474ha) Rueter-Hess Reservoir. The reservoir, 
located southeast of Denver, will help reduce dependence 
on the Denver Basin aquifers by storing water flows from 
Cherry Creek. 

Nathen Myers, Kruger’s membrane technical accounts 
manager, told WDR that the average dissolved organic 
carbon (DOC) levels in the reservoir are expected to be 6 
mg/L, and summer algae growth could increase the levels to 
12 mg/L. The elevated DOC may result in an unacceptably 
high disinfection-byproducts (DBP) formation potential 
following chlorination.

To ensure that the new plant would meet PWSD’s water 
quality requirements, four treatment schemes were piloted 
with the goal of reducing dissolved organic carbon (DOC) to 
less than 4 mg/L and turbidity levels to less than 0.05 NTU. 

Parallel vessels in a vertical bank are connected to each 
other at the center, forming a filtrate manifold. As vessels 
are individually backwashed, the flux of the UF elements 
still in service increases to compensate, meeting both the 
backwash demand and the normal feed requirements for the 
downstream NF elements to maintain the system production 
capacity.

The UF membrane’s TMP is the system’s key controlling 
parameter, and both the feed–filtrate and the filtrate–backwash 
TMPs are closely monitored and controlled to ensure smooth 
transition and element integrity. With these two parameters 
closely monitored, the concept can be applied with most NF 
and RO membranes.

Theron said, “The control system and valve sequencing are 
the most critical aspects of a REDft system’s operation. It is 
important that the valves are carefully opened and closed to 
control the differential pressure when the UF is backwashed 
to prevent damage to the UF and RO membranes. As long as 
the forward and backwash TMP is controlled, it is possible to 
operate at pressures to 70 bar (1015 psi).”

He presented a paper at last month’s Water Institute of South 
Africa (WISA) conference that described the results of a 
recent 5m3/hr (22 GPM) REDft pilot study. The test was 
conducted on the South African coast using a hollow fiber, 
inside-out UF membrane and the same spiral wound NF 
membrane used in the company’s seawater sulfate removal 
systems. Both membranes operated at a 15 bar (218 psi) 
feedwater pressure for the test.

According to Theron, the tests verified the REDft concept 
and showed that it is possible to bridge the pressure boundary 
between UF and NF membranes placed in series in a system. 

A full–scale installation — with 8m (26 ft) long pressure 
vessels, each containing two UF elements and four RO 
elements — could be in operation next year.
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