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@ Section 3.0 Technical Proposal

3.0 RAW WATER QUALITY

Raw water quality data were provided in the Request for Proposals, Appendix 2 — Attachment 2 and is summarized in Table 3-1. These values
were used to design the base project. In addition, the water quality estimates that were used to complete Proposal Form 17 are also shown in
Table 3-1.

Table 3-1: Raw Water Quality, Provided in RFP

Design Value MWH. Design Value
Expectation
(mg/L seawater) (m/L (mg/L seawater)
Parameter Units Provided by CAW & Calculated by MWH*
seawater)
Average Design Design waQ 1 wQ 2 waQ 3 wQ 4 waQ s
Maximum Maximum
Applicable for the Pretreatment System
Color COI.Or - 9 - - - - - -
units
Turbidity NTU - 10 2 - - - - -
Total Organic
Carbon me/L i 4 i i i i i i
Iron, total mg/L - 2 0.1 - - - - -
Manganese, | o/ - 0.2 0.01 - - ; - ;
total
Applicable for the Reverse Osmosis System
35.0
Salinity PSS 33.57 37 (Design 24 28 32.2 34.6 38
Point)
Specific 1.025 1.028 - 1.018 1.021 1.024 1.026 1.028
Gravity
Total Dissolved
Solids (TDS)3 mg/L 34,406 38,019 - 24,421 28,577 32,968 35,489 39,075
11to 15
Temperature °C 12 8to 20 (Maximum - - - - -
Range)

Chloride mg/L 19,030 21,000 - 13,507 15,806 18,235 19,629 21,613
Sodium mg/L 10,604 11,700 - 7,527 8,808 10,161 10,938 12,043
Sulfate mg/L 2,667 2,900 - 1,893 2,215 2,556 2,751 3,029
Magnesium mg/L 1,262 1,400 - 896 1,048 1,209 1,302 1,433
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Table 7-9: RO Second Pass Pumps Design Criteria

Description Proposed Units
Pump Type Horizontal Centrifugal
Efficiency at Design Point 2% | percent
Material of Construction 316 SSL

Variable Frequency Drive (VFD) Yes

Installed Units (6.4 mgd Design) 3(3+0) units
Flow per Unit 14 mgd
Max Pressure 250 psi

7.11 Energy Recovery Device

Energy recovery devices (ERDs) are used to capture the residual pressure available in the concentrate
stream to pressurizing a portion of the feed flow, reducing the flow through the high pressure pumps,
and therefore the overall horsepower of the high pressure pumps. See Figure 7-1 for a schematic.

Figure 7-1: Positive Displacement Device (courtesy of Energy Recovery, Inc.)

The feed flow is split into two streams, Stream C is sent through the high pressure feed pumps and
Stream B travels to the ERD. Low pressure feed water and high pressure concentrate enter the device
and pressure energy is transferred from the concentrate to the feed water. Feed water leaves the device at
high pressure and concentrate leaves at low pressure. Because the energy is transferred hydraulically, the
efficiency is very high, up to 98%. To make up for friction losses through the RO membrane feed-
concentrate channels and through piping, small booster (also called circulation) pumps are installed on
Stream D. Some mixing between the First Pass Concentrate and Feed Water will occur, projected to be
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approximately 2.8%, based on the ERI model. Conductivity meters on the Feed Water entering and
leaving the ERD will provide continuous monitoring of mixing.

A reference list for ERI is provided in Appendix D.

The design criteria for the ERD are shown in Table 7-10.

Table 7-10: ERD Design Criteria

Description Proposed Units
Type of ERD Positive Displacement
Number of ERD Units per Train 10 units
Expected Lifetime 25 years
Minimum Efficiency 95% percent
Mixing 2.8% percent
Feed Flow (Stream B) per Train 3.9 mgd
Pressure Provided (at max pressure conditions) 980 psi

In order to accommodate pressure losses from the RO membranes and pressure lost in the ERD units,
small booster pumps are provided for ERD unit. Due to varying pressure requirements in Pass 1 RO,
the ERD Booster Pumps will need to utilize a VFD. The design criteria for the ERD Booster Pumps are

shown in Table 7-11.

Table 7-11: ERD Booster Pumps Design Criteria

Description Proposed Units
Material of Construction Duplex Stainless Steel

Pump Type Horizontal Multistage Centrifugal
Seal type Mechanical

Lubrication Pumped fluid

Efficiency at Design Point 67% percent
Variable Frequency Drive (VFD) Yes

Installed Units 4 (3+1) units
Flow per Unit 3.9 mgd
Max Boost Pressure 65 psi

7.12 RO System Piping and Valves

The RO system will generally be comprised of two types of piping, low pressure and high pressure.
Information of the locations, designations, type of pipe and type of valves can be found in Table 7-12.
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Table 7-12: RO System Piping and Valves

Locations Designation Valves 6” and
Smaller
Low Pressure Ahead of first pass 18 FRP ASTM D2996, Plastic lined, flanged
pump, All permeate, Filament-wound, socket
First pass concentrate and spigot ends, adhesive
after ERD, CIP lines bonded
High Pressure After first pass pump, 38 Duplex stainless steel Duplex stainless steel

First pass feed after ERD,
First pass concentrate
ahead of ERD, After
second pass pump,
Second pass
concentrate,

Interconnecting piping manifolds for the RO trains shall include connections to:

Feed line
Permeate line
Concentrate line
CIP feed line
CIP return line
Flush feed line
Flush return line
Waste lines

Backflow prevention will be provided for CIP waste, CIP recirculation and flush waste lines, per CDPH
requirements.

Sample ports shall be provided as follows:

Permeate sample ports on each vessel, such that a probe tube may be passed through for
profiling and sampling within the vessel.

Sample port panel for each train
o Feed for each train
o Concentrate for each train
o Interstage for each train

For ease of maintenance, side ported vessels shall be used. Feed, concentrate and permeate manifolds
shall be vertical. Piping shall be run at the ends or alongside the trains in easily accessible pipe trenches.
All horizontal runs shall be located beneath trench grating. The system shall be designed such that
permeate backpressure cannot exceed the concentrate pressure by more than 5 psi.

7.13 Flush System

Combined permeate (lead permeate from Pass 1 and permeate from Pass 2 will be sent to the Flush
Tank. In order to provide proper sanitization of the Flush Tank, a biocide hookup will be provided on
the inlet to the Flush Tank.
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Two flush pumps will be capable of providing permeate to each First Pass and Second Pass skid and to
the Clean-in-Place (CIP) system. The flush system is sized to flush the entire RO system, including the
ERDs. The flush system will be plumbed to allow flushing of each train independently, allowing for
individual train shutdown and separate flushing for the first and second passes. The first pass can be
flushed either through the ERD or through the first pass pumps. Each train shall be provided with flush
feed connections, automated flush supply and waste valves. Flush feed connections shall be placed in
close proximity to the train itself, without excess piping.

Permeate flushes will occur automatically through the RO PLC whenever the system is shut-down or can
be performed manually by the operators. There will be two shutdown flush modes, one when normal
power is available, and one when only emergency power is available. During normal shutdown flush,
where power is available to the ERD Booster Pump, flush water will be pumped to the low pressure inlet
to the ERD. The ERD Booster Pump will continue to operate, pumping flush water from the ERD
through the high pressure feed piping, the SWRO membranes, the high pressure concentrate piping, and
then out through the spinning ERD units. Seawater will also be displaced from the RO First Pass HP
pump during this process as flush water passes through the pump and to drain. The normal flush will
provide a very effective flush of the entire RO system with no water hammer or pressure pulsations.

In the case where only emergency power is available, a pressure dump valve on the high pressure
concentrate line to the low pressure concentrate discharge line will be opened. The start of the flush
pump is delayed until the pressure in the concentrate line drops below the recommended dead head
pressure of the flush pumps. At that point, the flush pumps will turn on and permeate will flow through
the RO First Pass HP pumps, through the SWRO membranes and out the dump valve. Flush water will
also be directed to the low pressure inlet to the ERD, where it will flow through the ERD and to the low
pressure concentrate outfall. When pumped at a flowrate near the design concentrate flow rate, this will
cause the PX to spin and displace the seawater. This will displace the seawater from the PX units. The
HP piping between the SWRO skid and the ERD system, and ERD recirculation pump will not be
flushed during the emergency flush.

The design criteria for the Flush Pumps are shown in Table 7-13 and the design criteria for the Flush
tank are shown in Table 7-14.

Table 7-13: Flush Pump Design Criteria

Description Proposed Units
Pump Type Horizontal End Suction
Variable Frequency Drive (VFD) No

Installed Units 2 (1+1) units
Flow per Unit 1,400 gpm
Target Head 115 ft

Table 7-14: Flush Tank Design Criteria

Description Proposed Units
Type Glass Lined

Number of Tanks 1 each
Volume 120,000 gallons
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