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Sources: ESRI World Topo Map; ESRI World Street Map 
Figure ES-4. Conceptual Plant Layout on 30800 Agoura Road 
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Table 1-1. Malibu Creek Discharge Limits for Tapia Water Reclamation Facility 
Parameter Period Average Monthly Seasonal Average 

Total Ammonia as Nitrogen Current limit 2.5 mg/L (250 lb/d) -- 

Nitrate + Nitrite as Nitrogen Current limit 8 mg/L (800 lb/d) -- 

Total Nitrogen a Summer: April 15 to November 15 -- 1 mg/L 

Total Nitrogen b Winter: November 16 to April 14 -- 4 mg/L 

Total Phosphorus a Summer: April 15 to November 15 -- 0.1 mg/L 

Total Phosphorus b Winter: November 16 to April 14 -- 0.2 mg/L 
a Effective in Year 2022, 5 years from date of Resolution No. R16-009 (May 16, 2017). 
b Effective in Year 2030, 13.5 years from date of Resolution No. R16-009 (May 16, 2017). 
-- = not applicable 
lb/d = pound(s) per day 
mg/L = milligram(s) per liter 
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Table 2-5. Full Advanced Treatment Pathogen Log Reduction Values 
Pathogen MF RO UV-AOP Total Basis of Design 

Virus  0 1.5 6 7.5 9 

Giardia  3 1.5 6 10.5 8 

Cryptosporidium  3 1.5 6 10.5 9 

 

It is likely that more log credit can be achieved for MF or RO, but the LRVs shown are provided for 
conservatism at this planning stage of the Project. Other California utilities (Orange County Water District 
and Monterey One Water) are using daily strontium or sulfate monitoring, before and after RO, to achieve 
0.5-1.0 additional log credit through RO. The analytical equipment to conduct strontium or sulfate 
analyses onsite at the AWPF is expensive and requires additional laboratory space, but given the 
potential for achieving greater LRV through RO, space in the laboratory shown in Section 11 – Discipline 
Design Guidelines, has been preserved for the laboratory equipment to perform one of these analyses. 

2.4.2 Methods to Achieve Additional Virus Pathogen Reduction Credits 

To provide a 9-log virus LRV, two approaches to achieving an additional 1.5-log credit for virus reduction 
have been considered (Table 2-6): 

1) For the first option, 1.5-log credit can be achieved by dosing preformed monochloramine at the 
Tapia WRF and then maintaining the monochloramine residual concentration through the pipeline 
from the Tapia WRF to Reservoir 2, and subsequently to the AWPF. Monterey One Water received 
DDW approval for virus log reduction credits through chloramine disinfection in the purified water 
conveyance pipeline based on inactivation study results (Trussell Technologies 2021). Applicability to 
future water augmentation sources would need to be evaluated. 

2) The second option is to provide a chlorine contact basin (CCB) to make use of the free chlorine 
residual present from chlorine-oxidant-based UV-AOP to provide virus log reduction credit in the CCB 
instead of the pipeline. 

Alternative approaches that could also be evaluated by the design-builder include conducting testing to 
demonstrate virus reduction through filtration and disinfection at Tapia WRF. LVMWD and the 
design-builder will ultimately select the approach to achieve additional virus log reduction and perform the 
necessary demonstration testing to support selection. 

Table 2-6. Considered Approaches to Meet Pathogen Log Reduction Value Targets 

Pathogen Pipelinea or CCBb MF RO UV-AOP Total 

Virus  1.5 0 1.5 6 9.0 

Giardia  0 3 1.5 6 10.5 

Cryptosporidium  0 3 1.5 6 10.5 

a Pipeline from Tapia WRF to the AWPF. 
b CCB at the AWPF. 

   

2.4.2.1 Pipeline Contactor for Virus Log Reduction Value 

The pipeline from Tapia WRF to the AWPF is approximately 50,600 linear feet (LF) in length, with 
diameters ranging from 16 to 24 inches. The pipeline includes some stretches with two parallel pipeline 
alignments. From discussion with DDW regulators on April 27, 2022, DDW would award a baffle factor of 
0.9 for a pipeline contactor. Assuming a maximum flow rate of 12 MGD from Tapia WRF to the AWPF, 
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Ammonia concentrations show some variability, with a discrete median value of 1.3 mg/L as N and values 
exceeding 3.0 mg/L occurring occasionally. The variability in ammonia has created difficulties in achieving 
consistent chloramine dosing at the desired chlorine-to-ammonia ratio at the Demonstration Facility influent. 
Effluent turbidity is monitored online, and average values were on the order of 1 NTU. Total nitrogen was 
typically less than 10 mg/L as N. Composite orthophosphate and TP concentrations were typically 2.5 mg/L 
as P, with values up to 3.3 mg/L as P. These levels of orthophosphate increase the potential for calcium 
phosphate precipitation in the RO system. The use of acid to reduce the RO feed pH, along with the use of 
an antiscalant, will be required for effective scaling control. 

TTHM concentrations show variability, with a discrete median value of 42 µg/L and values up to 117 µg/L. 
The concentrations of DBCM and DCBM were up to 18 and 40 µg/L, respectively. These two 
trihalomethanes (THM) species are regulated under the CTR. Based on the Demonstration Facility 
performance, these species values need to be less than 5 µg/L entering the AWPF. LVMWD plans to 
convert Tapia WRF to preformed monochloramine disinfection, from in situ chloramine disinfection, to 
reduce DBP formation in the AWPF source water. Once implemented, additional sampling and testing will 
be conducted at the Demonstration Facility to further evaluate the implications of the CTR limits. 

The Demonstration Facility receives Tapia WRF effluent and has been in operation since June 2020. 
Potable water supplementation to Reservoir 2, predominantly in the summer months, may impact the 
influent water quality at the facility. Appendix A provides water quality tables showing the data overall and 
for time periods with and without the potable water supplementation. 

The data in Table 2-9 represent the basis of design for the AWPF conceptual design, including RO 
projections. The water quality data were extracted from sampling conducted at the Demonstration Facility, 
and the 90th percentile value was used. Further characterization of the influent water quality for the AWPF 
is being conducted from November 2022 through April 2023 through supplemental sampling and will be 
shared as part of the procurement process. 

Table 2-9. Basis of Design Influent Water Quality 
Parameter Units Basis of Design 

Alkalinity a mg/L as calcium carbonate 150 

Aluminum mg/L 0.019 

Barium mg/L 0.023 

Boron mg/L 0.400 

Calcium mg/L 67.0 

Chloride mg/L 160 

Fluoride mg/L 0.665 

Iron mg/L 0.012 

Magnesium mg/L 32.0 

Manganese mg/L 0.033 

Nitrate as N mg/L as N 9.2 

Orthophosphate as P mg/L as P 2.98 

Potassium mg/L 18.6 

Silica mg/L 22 

Sodium mg/L 137 
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3.1.3 Residual Disposal Requirements  

The AWPF will generate waste residuals that will require disposal. The process drains’ backwash water 
generated by the strainers, MF, as well as MF and RO cleaning solutions, will be collected in an onsite 
waste equalization tank, neutralized, and pumped to the sewer. The sanitary waste flows will be 
discharged by gravity directly into an onsite maintenance hole and pumped to the sewer. The ROC will be 
directed to the ROC pump station, comprising a wet well and pumps that will convey the ROC through an 
estimated 13.2- to 14.5-mile-long pipeline to the Calleguas SMP. 

3.2 Reliability and Redundancy  

To provide reliability and redundancy, the conceptual design used N+1 for most process equipment within 
each system for the basis of design. This includes nearly all pumps and ancillary equipment. More 
redundancy was used for the MF system, with N+2 for space planning to accommodate membrane 
cleaning and mechanical maintenance. 

It is anticipated that this facility will be operated seasonally, allowing for maintenance and cleaning of 
storage tanks. Therefore, no redundancy was planned for the following tanks: 

�ƒ Flush tanks 
�ƒ Backwash tank 
�ƒ CIP tanks 
�ƒ Neutralization tanks 
�ƒ Equalization tanks 

Redundancy was provided for most of the chemical storage tanks to facilitate full-load chemical deliveries 
and ensure availability of required chemicals for the process. 

The conceptual design includes a standby generator to provide power for essential operations during an 
unscheduled power outage, namely MF backwashing and RO flushing for membrane protection and 
building systems. Full AWPF backup power is not included, as LVMWD has emergency disposal options. 

3.3 Critical Control Points  

Water quality monitoring will be integral to achieving successful operation of the AWPF. As such, CCPs 
will be used in the AWPF. CCPs are points within a treatment process that are designed to support 
proper process performance and exist to reduce, prevent, or eliminate human health hazards (WRF 
2016). At each CCP, critical control limits (CCLs) are set for physical, chemical, or biological parameters 
that are frequently measured or monitored (either continuously with online instrumentation or 
intermittently by manual sampling) to assess whether the process is operating as intended. 

Depending on the parameter, a CCL may be a minimum or maximum value that must be monitored at the 
CCP. For example, when the water quality or operating conditions at a CCP fall outside of the target, 
goals, or boundary conditions set by the CCL, an operational alarm will be activated to notify Operations 
that corrective actions need to be taken. 

Table 3-1 summarizes the CCPs and recommended parameters to consider for the AWPF by treatment 
process. 
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Figure 3 -1. Advanced Water Purification Facility Process Flow Diagram  
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Figure 3 -2 Advanced Water Purification Facility Rendering  

Note: Image shows roof and canopies removed. 
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Table 3-1. Preliminary List of Advanced Water Purification Facility Critical Control Points  

Process  CCP Parameters  Considerations  

Pipeline 
Chloramination 
(if used) 

�ƒ Source water �ƒ Total chlorine residual 

�ƒ Temperature 

�ƒ pH 

�ƒ Flow rate 

�9�L�U�X�V���/�5�9���F�U�H�G�L�W���Z�L�O�O���E�H���G�H�P�R�Q�V�W�U�D�W�H�G���W�R���E�H���•�����������E�\���P�D�L�Q�W�D�L�Q�L�Q�J���&�7���Z�L�W�K���S�U�H�I�R�U�P�H�G��
monochloramine. Required CT will be determined from laboratory study, to be performed if 
pipeline chloramination is selected for disinfection credit. 

MF �ƒ LRV 

�ƒ MF filtrate  

�ƒ Pressure decay testing  
(membrane integrity testing) 

�ƒ Turbidity 

Pursuant to the Membrane Filtration Guidance Manual (EPA 2005), both direct and indirect 
integrity measurements will be required to demonstrate performance and pathogen 
removal by the MF system. 

Direct membrane integrity testing will be performed daily on each membrane rack using 
pressure decay testing, which will be used to calculate the LRV for Giardia and 
Cryptosporidium. 

Indirect membrane integrity monitoring will be achieved with continuous monitoring (every 
15 minutes) of turbidity to reach �”�������������1�7�8���L�Q���W�K�H���0�)���I�L�O�W�U�D�W�H from each individual 
membrane rack. 

RO �ƒ RO feed 

�ƒ RO permeate 

�ƒ Conductivity 

�ƒ TOC 

�ƒ Sulfate (if used) 

�ƒ Strontium (if used) 

Pursuant to the Membrane Filtration Guidance Manual (EPA 2005), the following indirect 
integrity monitoring can be used to demonstrate performance and log removal of viruses, 
Giardia, and Cryptosporidium by the RO system: 

�ƒ Continuous monitoring (every 15 minutes) of conductivity 
�ƒ Continuous monitoring of TOC has been approved by DDW to demonstrate log removal 

of pathogens 

Daily monitoring of other inorganic surrogates, such as sulfate or strontium, can also be 
performed and potentially provide the ability to demonstrate higher log removal of 
pathogens. 

UV-AOP �ƒ UV-AOP feed 

�ƒ UV-AOP product 

�ƒ UV transmittance 

�ƒ Chlorine residual (free and total) 

�ƒ UV dose 

�ƒ Power 

�ƒ Flow rate 

UV-AOP feed transmittance will �E�H���•���������D�W���D�O�O���W�L�P�H�V�� 

The design free chlorine residual, UV dose, power, and flow rate will be maintained to 
exceed the UV-AOP system settings required to receive log reduction credit and 
1,4 dioxane destruction. 

CCB 
(if used) 

�ƒ Purified water �ƒ Free chlorine residual 

�ƒ Temperature 

�ƒ pH 

�ƒ Flow rate 

�9�L�U�X�V���/�5�9���F�U�H�G�L�W���Z�L�O�O���E�H���G�H�P�R�Q�V�W�U�D�W�H�G���W�R���E�H���•�����������E�\��a maintaining free chlorine CT of 
9 mg/min/L based on CT tables from the Australian WaterVal standards (WaterSecure 
2017) used by DDW on other recent municipal reuse projects, if a CCB is selected for 
disinfection credit. 
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3.4 Seasonal Operation Considerations  

The AWPF will operate under variable flow conditions with an annual offline season, typically occurring in 
the summer months when recycle water demand is high between April 15 and November 15. As such, the 
treatment processes will experience higher than typical offline time compared to other reuse facilities. An 
operating strategy will need to be developed to allow for sequential removal of individual process units 
from service, followed by extended periods of offline time when treatment equipment will need to be 
drained or preserved. Table 3-2 provides a list of considerations for seasonal operation that can be used 
to develop a framework for the overall AWPF operating strategy. 

Table 3-2. Seasonal Operation Considerations  

Treatment Process  Seasonal Operation Con siderations  

MF �ƒ Operate with all duty racks in service when possible. At lower-flow conditions, operate at 
lower flux with all or most duty racks in service while maintaining minimum flux 
requirements from the membrane supplier. 

�ƒ Cycle racks in and out of service to keep membrane fibers wet and mitigate stagnant 
contact with raw water. 

�ƒ Maintain maintenance cleaning frequency even at lower flows, as recommended by the 
membrane supplier. 

�ƒ Determine CIP frequency by degree of fouling as determined by temperature-corrected 
permeability decline, which may vary seasonally based on changes in flow. 

�ƒ Preserve membrane racks with chlorine during the AWPF offline season. Perform 
weekly chlorine residual checks, and refresh chlorine as needed. 

�ƒ Drain pre-strainers per manufacturer recommendations, and drain feed and MF 
permeate piping during the AWPF offline season to minimize biogrowth and MIC. 

�ƒ Perform planned MF system maintenance during the AWPF offline season. 

RO �ƒ Number of RO skids required will be determined based on flow conditions. 

�ƒ Operate with all duty racks in service when possible. At lower-flow conditions, reduce 
online time by cycling operation between racks, and perform routine flushing until flows 
drop enough so that one RO skid can be removed from service and preserved with 
sodium bisulfite. 

�ƒ Preserve RO skids sequentially as flows reduce seasonally until all skids are preserved 
and the AWPF commences the offline season. 

�ƒ During the offline season, perform weekly pH checks. If pH drops to 3 or less, replace 
the preservation solution. Best practice is to change preservations solution once per 
month. 

�ƒ Drain cartridge filter housings, remove filter elements per manufacturer 
recommendations, and drain feed lines and RO permeate line to minimize biogrowth 
and MIC. 

�ƒ At minimum flow conditions, consider operating single RO skid at reduced recovery to 
increase ROC flow in the ROC conveyance infrastructure as a strategy to mitigate 
potential scale formation. 

�ƒ Determine CIP frequency by degree of fouling and scaling as quantified by changes in 
normalized performance parameters (differential pressure, water transport coefficient, 
salt transport coefficient). 

�ƒ Perform planned RO system maintenance during the AWPF offline season. 
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Table 3-2. Seasonal Operation Considerations  

Treatment Process  Seasonal Operation Con siderations  

UV-AOP �ƒ Operate the UV-AOP system with one duty reactor train in service and one reactor train 
in standby. 

�ƒ Operate the duty reactor train to provide the design dose at all times. At lower-flow 
conditions, program the UV-AOP system to provide the design dose with lower power 
settings and reduced lamp banks in service. 

�ƒ Drain UV-AOP reactor trains at the start of the AWPF offline season. Consult 
manufacturer for instructions. 

�ƒ Perform planned UV-AOP system maintenance during the AWPF offline season. 

Chemical Systems �ƒ Program chemical feed pumps to automatically flow-pace chemical dosing. Base dose 
trimming on online analytical instrumentation (pH). 

�ƒ Perform routine calibration as AWPF flows decrease and increase. 

�ƒ Consider usage and duration of AWPF offline season when ordering bulk chemical 
deliveries, particularly for chemicals that are subject to degradation (sodium 
hypochlorite). 

�ƒ Flush chemical feed lines at the start of the AWPF offline season. Perform routine 
maintenance during the AWPF offline season. 

Tanks and Pump 
Stations 

�ƒ Use the AWPF offline season to perform routine maintenance, inspections, and cleaning 
of tanks and pump stations within the AWPF. 

ROC Pipeline �ƒ During the offline season, flush with recycled water to remove salts. 

�ƒ Conduct routine inspection and maintenance as necessary. 

MIC = microbially induced corrosion  
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The headloss and head addition at each stage of the process directly impact the stage immediately 
upstream and downstream, respectively. 

Some of the main criteria used in the hydraulic calculations are: 

�ƒ The overall finished grade elevation at the Agoura Road site is 980 feet. 

�ƒ The AWPF will be fed by gravity flow from the Indian Hills Tank. 

�ƒ The maximum water surface elevation at Las Virgenes Reservoir to the PWPS pumps is 1,048 feet. 

�ƒ A freeboard of 3 feet and minimum pump submergence of 6 feet was assumed for the influent 
equalization tank, filtrate tank, and PWPS. 

�ƒ Piping friction and minor losses were calculated using the Darcy-Weisbach equation, nominal pipe 
diameters, and the absolute roughness for cement mortar lining, as a conservative assumption. Pipe 
material will be determined during detailed design. 

4.4 Conceptual Hydraulic Profile  

A conceptual hydraulic profile presented on Figure 4-1 was prepared for the AWPF to establish the HGL 
through the AWPF based on the flow conditions in Table 4-1. 
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The MF system conceptual design was guided by the first year results of the JPA’s Pure Water 
Demonstration Project (Demo) (Carollo 2022), which evaluated three low-pressure hollow-fiber 
membrane modules, namely: 

�ƒ Dow DuPont SFD-2880XP 
�ƒ Pall UNA-620A 
�ƒ Toray HFUG 2020AN 

The main findings from the Demo are summarized as follows: 

�ƒ While typical MF systems for tertiary effluent have flux values in the range of 25 to 35 gallons per day 
per square foot (gpd/ft2), an average flux of 40 gpd/ft2 appeared to be sustainable treating Tapia WRF 
effluent for all three modules tested. 

�ƒ The target recovery of 95% was achieved by all modules. 

�ƒ One MC per week and one RC per month for the MF system cleans were deemed to be sufficient for 
all modules. 

Based on the first year Demo results, the design criteria for the MF system were established. An N+2 
design was adopted for redundancy and reliability. Two suppliers (Pall and H2O Innovation) were 
engaged to develop the representative conceptual design. An interchangeable rack design was assumed 
to allow flexibility and support competitive bidding for future module replacements. Interchangeable racks 
are designed around two or three membrane modules with similar size, performance, and operational 
requirements. 

Pall supplies a proprietary microfiltration rack that can be interchangeable with direct retrofit membrane 
modules of similar characteristics (as manufactured by Toray and others), while H2O Innovation offered 
an interchangeable rack that can fit both the Dow DuPont and Toray modules evaluated, as well as other 
similar-sized ultrafiltration modules in the marketplace. The conceptual design was developed to 
accommodate both rack designs for all three modules tested at the Demo. 

Table 5-1 summarizes the design criteria for the overall MF system. 

Table 5-1. Membrane Filtration System  Design Criteria  

Parameter  Units  Value 

No. of Trains each 6 (4 duty, 2 standby a) 

Feed Flow Capacity MGD 7.5 (maximum) 

1.0 (minimum) 

Filtrate Flow Capacity MGD 7.1 (maximum) 

0.95 (minimum) 

Minimum Recovery % 95 

Maximum Instantaneous Flux gpd/ft2 40 

(2 trains offline a) 

Temperature Range °C 16-28 

Minimum Spare Module Space % 10 

Minimum Chemical Cleaning 
Frequency 

days 30 

a N+2 design based on one rack offline for cleaning or membrane integrity testing and one rack offline for mechanical 
maintenance. 

5.2 Process Design Criteria  

This section describes the MF process design criteria. 
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5.2.1 Influent Equalization and Membrane Filtration  Feed Pump Station  

Recycled water from Tapia WRF will flow by gravity from the Indian Hills Tank to the below-grade influent 
equalization tank at the AWPF. A feed pump station will be required to convey the recycled water from 
the influent equalization tank and pressurize the feed water through the strainers and, subsequently, the 
MF system. Table 5-2 and Table 5-3 summarize the design criteria for the influent equalization tank and 
MF feed pumps, respectively. 

Table 5-2. Influent Equalization Tank  Design Criteria  

Parameter  Units  Value 

Length ft 120 

Width ft 35 

SWD (Usable) ft 16 

Depth ft 25a 

Workable Volume gallons 502,691 

HRT hr 1.6 b 

a Depth includes 16 ft of usable SWD, 3 ft of freeboard, and an additional 6-ft-deep sump for minimum pump submergence. 
b Based on maximum AWPF feed flow of 7.5 MGD. 

ft = foot (feet) 

hr = hour(s) 

 

Table 5-3. Membrane Filtration  Feed Pump  Design Criteria  

Parameter  Units  Value 

No. of Pumps each 5 (4 duty, 1 standby) 

Pump Type - Vertical turbine 

Pump Capacity, Each gpm 1,300 

MGD 1.85 

Pump Capacity, Total gpm 5,200 

MGD 7.5 

Pump TDH ft 115  

Motor Size hp 50  

Drive - VFD 

gpm = gallon(s) per minute 

TDH = total dynamic head 

VFD = variable frequency drive 

5.2.2 Strainers  

MF systems are designed to filter small suspended solids and particles. Larger-size suspended solids, 
particularly those that are sharp and abrasive, can accumulate if allowed to enter the fiber bundle, 
causing fiber damage (including breakage) and a buildup of solids. As such, the MF feed water will be 
screened by automatic backwashing strainers to remove these larger solids. 
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Feed �Z�D�W�H�U���H�Q�W�H�U�V���W�K�H�×�D�X�W�R�P�D�W�L�F���V�W�U�D�L�Q�H�Us�×through an inlet on the inside of a cylindrical screen and flows 
�U�D�G�L�D�O�O�\���R�X�W�Z�D�U�G���×��Particulates and debris larger than the screen mesh size collect on the inner surface of 
�W�K�H���V�F�U�H�H�Q�����×�7�K�H�×�D�X�W�R�P�D�W�L�F���V�W�U�D�L�Q�H�U�V���S�H�U�I�R�U�P���D���V�H�O�I-cleaning flush periodically based on either a timer or 
differential pressure so that solids are dislodged from the inner surface of the straining element and 
discharged to waste. 

Warranties from the various MF module manufacturers typically require a screen mesh size of 200 to 
300 micrometers (µm). 

Table 5-4 summarizes strainer design criteria. 

Table 5-4. Strainer  Design Criteria  

Parameter  Units  Value 

No. of Strainers each 5 (4 duty, 1 standby) 

Strainer Type - Automatic backwashing 

Strainer Capacity, Each gpm 1,300 

Strainer Capacity, Total gpm 5,200 

Screen Size µm 200-300 

Pressure Drop at Rated Flow, Clean psig 2 

Suction and Discharge Flange Size inches 8 

Maximum Operating Pressure psig 145 

psig = pound(s) per square inch gauge 

5.2.3 Membrane Filtration  Racks and Modules  

The heart of the MF system is the membrane filter rack, which typically consists of a valve rack and a 
module rack. The valve rack contains the control valves and I&C for the associated module rack. The 
module rack consists of piping headers that complete the following actions: 

�ƒ Structurally support the membrane modules 
�ƒ Supply feed water 
�ƒ Collect filtrate 
�ƒ Supply filtrate and air during backwash 
�ƒ Supply and convey away chemical cleaning solutions during MC and RC 

The valve and module racks for one filter rack connect to each other in series and to a valve rack by a set 
of pipe spools. 

The conceptual design was developed to accommodate both proprietary and interchangeable module 
rack designs for the Dow DuPont, Pall, and Toray modules that were tested in the Demo. Table 5-5 
summarizes the specifications for the modules. 

Of note, the Toray module tested in the Demo was the HFUG 2020AN, which has a higher packing density 
compared to Toray’s long-standing standard ultrafiltration module, the HFU 2020AN. Otherwise, both 
modules have identical exterior physical characteristics and connections. During the Demo, some 
operational challenges were encountered with the HFUG 2020AN module, which were investigated with a 
membrane autopsy by American Water Chemicals, Inc. following the completion of the Purification System 
Performance Report (Carollo 2022). As such, the HFU 2020AN module was chosen as the basis of design 
to provide a more conservative footprint for the module racks and is also presented in Table 5-5. 



Conceptual Design Report 

PPS0111221303SAC 5-5 

Table 5-5. Membrane Module Specification  

Parameter  Units  
Pall  

UNA-620A 
Dow DuPont 
SFD-2880XP 

Toray  
HFUG 2020AN 

Toray  
HFU 2020AN 

Membrane Material - PVDF PVDF PVDF PVDF 

Membrane Casting - TIPS NIPS TIPS TIPS 

Type - Microfiltration Ultrafiltration Ultrafiltration Ultrafiltration 

Nominal Pore Size µm 0.1 0.03 0.01 0.01 

Module Length inches 93 92.9 85 85 

Module Diameter inches 6.5 8.9 8.5 8.5 

Membrane Area  
(per module) 

ft2 538 829 969 775 

NIPS = nonsolvent induced phase separation 

PVDF = polyvinylidene fluoride 

TIPS = thermally induced phase separation 

Both the HFU and HFUG modules may ultimately be acceptable pending the outcome of investigations 
underway by LVMWD. Table 5-6 summarizes the design criteria for the three module racks. For sizing 
purposes, an 89% online factor is the basis of design. An online factor is the percent of time the 
membrane is running during normal operation, considering the required offline time for routine 
backwashing and membrane cleaning. 

Table 5-6. Membrane Rack Design Criteria  

Parameter  Units  
Pall  

UNA-620A 
Dow DuPont SFD -

2880XP 
Toray  

HFU 2020AN 

No. of Racks each 6 
(4 duty, 2 standby) 

6 
(4 duty, 2 standby) 

6 
(4 duty, 2 standby) 

Total Feed Flow MGD 7.5 7.5 7.5 

Total Filtrate Flow MGD 7.1 7.1 7.1 

Recovery % 95 95 95 

Filtrate Capacity per Rack MGD 1.78 1.78 1.78 

Online Factor % 89 89 89 

Average Flux gpd/ft2 34.9  34.3  34.6  

Maximum Instantaneous Flux gpd/ft2 39.1 38.4 38.7 

Installed Modules per Rack No. 100 66 70 

Empty Spaces per Rack 
(capped) 

No. 12 10 10 

Spaces per Rack No. 112 76 80 

Spare Capacitya % 12 15.1 14.5 

Module Area ft2 538 829 775 

Membrane Area per Rack ft2 53,800 54,714 54,250 

Total Modules No. 600 396 420 

Total Membrane Area ft2 322,800 328,284 325,500 

a A minimum spare capacity of 10% was used. The actual number of spare module spaces was calculated based on 
rounding up the total module spaces to the closest multiple of 4 based on a quad rack design with 4 modules per row. 
The actual space capacity is presented in this table. 
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5.2.4 Filtrate Tank and Filtrate  Pumps  

The filtrate is conveyed from each membrane rack through a manifold to a below-grade filtrate tank that 
will serve as the RO feed tank and backwash supply tank. The filtrate pumps will pressurize the water 
through the pre-RO cartridge filters. Table 5-7 and Table 5-8 summarize the design criteria for the filtrate 
tank and filtrate pumps, respectively. 

The filtrate pumps will be VFD-driven, vertical turbine pumps located at-grade, directly on top of the filtrate 
tank. The filtrate pumps are sized for the flow to one medium-sized RO train each. When one small RO 
train (alone) is operating, filtrate pump pressure will be greater than listed in the table. 

The backwash pumps (described in Section 5.3.5) will also be vertical turbine pumps and co-located at-
grade directly above the filtrate tank. 

Table 5-7. Filtrate Tank  Design Criteria  

Parameter  Units  Value 

Length ft 46 

Width ft 30 

SWD (Usable) ft 6 

Depth ft 15 a 

Workable Volume gallons 61,939 

HRT minutes 12.6 b 

a Depth includes 6 ft of usable SWD, 3 ft of freeboard, and an additional 6 ft for minimum pump submergence. 
b Based on maximum AWPF feed flow of 7.5 MGD. 

 

Table 5-8. Filtrate  Pump  Design Criteria  

Parameter  Units  Value 

No. of Pumps each 7 (6 duty, 1 standby) 

Pump Type - Vertical turbine 

Pump Capacity, Each gpm 980  

MGD 1.4 

Pump Capacity, Total gpm 4,930  

MGD 7.1 

Pump TDH ft 65  

Motor Size hp 25  

Drive - VFD 

5.2.5 Backwash and Compressed Air System  

As filtration progresses, solids accumulate on the membrane surface, increasing the resistance to flow 
across the membrane and increasing the required transmembrane pressure (TMP) needed to maintain 
the desired filtrate flow. Based on either a preset time (typically 20 to 30 minutes) or a preset volume of 
filtrate processed, the filtration process is stopped and the membrane rack placed into a backwash 
sequence, which uses filtrate and air scour to remove the accumulated solids from the membrane 
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modules. Specifically, the backwash sequence pumps filtrate through the fiber from the lumen side to the 
feed side and supplies air to the feed side at the bottom of the module to create turbulence at the outer 
surface of the membrane fibers. In addition, at the end of the filtrate flow step, feed water (along with air 
scour) is supplied to the module to flush displaced solids. 

The backwash system comprises two backwash pumps (one duty and one standby) and associated 
valves and controls (located on the valve rack). The backwash pumps will be located at-grade directly 
above the MF filtrate tank (Section 5.3.4) that supplies the backwash water. Table 5-9 summarizes the 
design criteria for the backwash pumps. Notably, there was a considerable difference in the backwash 
pumping capacity required by Pall (930 gpm at 40 pounds per square inch [psi]) and H2O Innovation 
(1,640 gpm at 40 psi), and the higher of the two capacities was assumed. 

Table 5-9. Design Criteria for Backwash Pumps  

Parameter  Units  
H2O Innovation  

(Basis of Design)  
Pall  

No. of Pumps No. 2 (1 duty, 1 standby) 2 (1 duty, 1 standby) 

Pump Type - Vertical turbine Vertical turbine 

Pump Capacity gpm 1,640  930 

Pump TDH ft 92  92 

Motor Size hp 60  40 

Drive - VFD VFD 

The compressed air scour system comprises two air compressors and one air receiver. The system 
provides a source of pressurized air to the modules during air scour and: 

�ƒ Operates pneumatic valve actuators, including those on the valve rack 
�ƒ Pressurizes the feed or filtrate side of the membrane modules during membrane integrity testing 

While Pall’s design assumed air compressors and a receiver sized to perform these two functions as well 
as air scour, H2O Innovation’s design required blowers to provide scour air during backwash. For a 
conservative footprint, the design assumes that both the air compressor and receiver system and blowers 
will be provided. Table 5-10 and Table 5-11 summarize the design criteria for the air compressor and 
receiver system and the blowers. 

Table 5-10. Air Compressor and Receiver  Design Criteria  

Parameter  Units  Value 

No. of Compressors No. 2 (2 duty, 0 standby) 

Compressor Type - Duplex 

Capacity scfm 72 

Pressure  psig 125 

Compressor Power hp 5 

No. of Receivers No. 1 

Receiver Capacity gallons 120 

Receiver Design Pressure psig 80 

scfm = standard cubic foot (feet) per minute 
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Table 5-11. Blower  Design Criteria a 

Parameter  Units  Value 

No. of Blowers No. 2 (1 duty, 1 standby) 

Blower Type - Positive displacement or centrifugal 

Capacity scfm 400 

Pressure  psig 13 

Motor Size hp 33 

a For H2O Innovation only 

5.2.6 Cleaning System  

This section provides details about the cleaning system conceptual design. The make-up water for these 
systems should be either RO permeate or softened water, given the elevated levels of calcium and 
alkalinity in the MF filtrate. 

5.2.6.1 Maintenance Clean  

Backwash and air scour is not completely effective at removing accumulated foulants, particularly for 
precipitable metals, bacteria, and colloidal organics that cause nonbackwash reversible fouling. To more 
effectively remove these constituents, an MC is required. MC is also referred to as enhanced flux 
maintenance by Pall or chemically enhanced backwash by other suppliers. 

During an MC, bases and oxidants are used to control biofouling and organic fouling, while acids are 
used to control inorganic fouling from dissolved metals and scaling. During the Demo, MCs were 
performed primarily with sodium hypochlorite at a frequency of once or twice a week. While the 
Purification System Performance Report recommended weekly MCs due to the generally low fouling rate 
of the membranes (Carollo 2022), the conceptual design was developed based on a conservative 
approach as follows: 

�ƒ Twice a week MC using sodium hypochlorite 
�ƒ Once a week MC using citric and sulfuric acid; citric is dosed for its chelating effect, while sulfuric acid 

may also be dosed to achieve the target pH of 2.0 or less if needed due to changes in the feed water 
quality 

MCs will be conducted automatically by the MF system programmable logic controller (PLC) and 
sequentially on each rack. The chemical solution will be heated typically to 35°C prior to recirculation 
between the CIP tank and membrane rack for better cleaning effectiveness. 

Table 5-12 lists the target MC frequency and chemical concentrations. 

Table 5-12. Maintenance Clean Regime  

Parameter  Units  Value 

Hypochlorite MC Interval days 3.5 

Hypochlorite Target Concentration mg/L 500 

Citric Acid MC Interval days 7 

Target pH (with Sulfuric Acid) - 2.0 

Citric Acid Target Concentration mg/L 2,000 
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5.2.6.2 Clean-in-Place  

MCs do not fully remove foulants that are not displaced during backwashing and air scouring. When TMP 
increases to a ‘terminal’ value (determined by the membrane module supplier), an RC is necessary. An 
RC is very similar to an MC but with higher chemical concentrations and possibly lower (or higher) pH 
values and with longer contact time to achieve a more robust clean. RCs are semiautomatic: they are 
initiated by the plant Operator; but once initiated, all steps are performed automatically by the MF PLC. 

RC of a membrane rack is normally a two-step operation. First, a heated alkaline RC is performed using a 
sodium hypochlorite and caustic solution to remove organic and biological foulants. A heated acid RC is 
performed using a combination of citric and sulfuric acid to remove acid-soluble inorganic foulants. The 
membrane rack is drained and flushed with filtrate, and backwashing may also be performed after each 
CIP step, depending on the membrane module selected. When the post-acid RC flush is completed, the 
rack can be returned to service. 

The CIP system will be used to conduct both MCs and RCs and comprises the chemical batch tanks and 
recirculation pumps (one for acid and one for hypochlorite or hypochlorite and caustic). Table 5-13 lists 
the target RC frequency, solution pH, and chemical concentrations, while Table 5-14 summarizes design 
criteria for the CIP system. There was a considerable difference in the pumping capacity required by Pall 
(400 gpm at 40 psi) and H2O Innovation (1,100 gpm at 40 psi), and the higher of the two capacities was 
assumed. 

Chemical transfer pumps will be located adjacent to their respective bulk storage tanks, in the centralized 
chemical storage and feed facility (described in Section 10). 

Table 5-13. Recovery Clean Regime  

Parameter  Units  Value 

RC Interval days 30 

Hypochlorite or Caustic Target pH s.u. 11.0 

Hypochlorite Target Concentration ppm 2,000 

Acid Target pH s.u. 2.0 

Citric Acid Target Concentration ppm 5,000 

ppm = part(s) per million 
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Table 5-14. Clean-In-Place System  Design Criteria  

Parameter  Units  
H2O Innovation  

(Basis of Design)  
Pall  

CIP Tanks  

No. of Tanks No. 2 
(1 for hypochlorite and caustic, 1 

for acid) 

2 
(1 for hypochlorite and caustic, 1 

for acid) 

Tank Material - FRP and HDPE FRP and HDPE 

Tank Capacity gallons 2,500 1,500 

Tank Height ft 8 4.5 

Tank Diameter ft 8 8 

CIP Pumps  

No. of Pumps No. 2 (1 duty, 1 standby) for 
hypochlorite and caustic 

2 (1 duty, 1 standby) for acid 

2 (1 duty, 1 standby) for 
hypochlorite and caustic 

2 (1 duty, 1 standby) for acid  

Pump Type - Horizontal centrifugal Horizontal centrifugal 

Pump Capacity gpm 1,100  400 

Pump TDH ft  92  92 

Motor Size hp 40  15 

Drive - VFD VFD 

CIP Heaters  

No. of Heaters per Tank No. 1 

Heater Type - Immersion 

Heater Power Consumption kW 80 

Heating Cycle Time hr 4 

FRP = fiber-reinforced plastic 

HDPE = high-density polyethylene 

kW = kilowatt(s) 

5.2.6.3 Neutralization System  

All spent MC and RC waste solution will be transferred to the neutralization tank for pH neutralization 
using caustic, sodium bisulfite, and sulfuric acid. Mixing of the waste solution and the chemicals can be 
achieved using a recirculation pump or tank mixer. The solution will then flow by gravity to the waste 
equalization tank for disposal to the sewer. Table 5-15 summarizes the design criteria for the 
neutralization system. 

Table 5-15. Neutralization System  Design Criteria  

Parameter  Units  Value 

No. of Tanks No. 1  

Tank Material - FRP and HDPE 

Tank Volume gallons 9,000  

Tank Height ft 11  

Tank Diameter ft 12  
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5.3 Conceptual Layout  

This section describes the MF conceptual layout. 

5.3.1 Influent Equalization, Membrane Filtration  Feed Pump Station , and Strainers 

The MF feed pumps will be located directly above the below-grade influent equalization tank. The pumps 
will pressurize the raw water and convey it through the adjacent strainers and the buried header that 
crosses the roadway to the MF system located inside the AWPF process building. Both the pumps and 
strainers are located near the roadway, under a canopy, and can be easily accessed for maintenance or 
replacement. 

5.3.2 Membrane Filtration  Facility Layout  

The membrane racks are located at the northern side of the building and can be easily viewed by visitors 
from the exterior of the building, if desired. Figure 5-3 shows the MF plan view, and Figure 5-2 provides a 
cross-section view of the membrane area. 

The layout of the membrane racks was developed based on information provided by Pall and 
H2O Innovation. Pall supplies a proprietary rack for housing the Pall UNA-620A MF modules, but it can 
be interchangeable with membrane modules of similar characteristics from Toray and others; while 
H2O Innovation offers an interchangeable rack that can fit both the Dow DuPont SFD-2880XP and Toray 
HFU 2020AN (or Toray HFUG 2020AN) ultrafiltration modules, as well as other ultrafiltration membranes 
in the marketplace. 

Pall offers both the quad rack and the newer transverse rack design, whereby the quad can accommodate 
four modules per row (approximately 4 feet wide), while the transverse can accommodate six modules per 
row (approximately 6 feet wide). The transverse rack design results in a smaller overall footprint, lower 
capital cost, and higher hydraulic capacity but also takes up more space laterally despite being shorter in 
length. On the other hand, H2O Innovation only offers the quad rack design (approximately 5 feet wide), 
which is longer than the Pall rack. The layout of the membrane racks was developed based on the length of 
the H2O Innovation rack while accommodating the width of the Pall transverse rack and providing at least 
4 feet of clearance between each rack for module loading and unloading and maintenance. 

The area immediately to the south of the membrane racks is allocated for MF feed and discharge header 
piping, which was assumed to be above grade. The CIP system is located close to the membrane racks 
to minimize the piping length between the cleaning system and the racks. 

The southwestern corner of the MF process area will include a room to house the compressed air system 
and blowers (if blowers are required) to reduce noise in the main process area. The open area next to the 
CIP system will serve as a staging area for maintenance activities and can be used during membrane 
replacement or when fiber pinning is required. 

The filtrate tank will be located outdoors with the backwash pumps and filtrate pump station located directly 
on top. The waste equalization tank and pump station will be located adjacent to the filtrate tank, as further 
described in Section 11. The aboveground neutralization tanks and ancillary equipment (including pumps) 
used to receive and neutralize MF and RO cleaning solutions are co-located outdoors adjacent to the waste 
equalization tank. Neutralized solutions from these tanks will gravity flow to the waste equalization tank. The 
filtrate tank, waste equalization, and neutralization system will be housed under a canopy. 
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Figure 5-2. Membrane Filtration Conceptual Layout  

 















































































































































































































Version: 6.051.01 release date: Jan 19, 2022

Name: RO Chemical Pretreatment

Projection By: Michael Hwang

Client name: LVT

Project Id: 23928

Project: PWP_LVT_AWPF_90th%tile

Reference:  

Location: United States / California / Calabasas

1 / 6 American Water Chemicals Inc does not assume any obligation or liability for results obtained or damages incurred 
from the application of this information.

Unit  

Source: Wastewater (MF/UF Pretreatment)

Feed Temperature: °C 25.000

Raw Water Flow/Train: gal/min 1302.083

Permeate Flow/Train: gal/min 1106.771

Average Flux Rate: gfd 11.860

Recycling Flow: gal/min 0.000

Salt Passage Increase: % 0.000

Unit  

Feed Pressure: psi 72.644

Total Pressure: psi 37.835

Brine Pressure: psi 61.460

Permeate Pressure: psi 0.000

System Recovery: % 85.000

Internal Recovery: % 85.000

Element Age: Years 0

Specific Power: kWh/kgal 0.768
 

Cations Balanced Feed (mg/L) pH Adjusted Feed (mg/L) Reject (mg/L) Permeate (mg/L)

Ca2+ 67.00 67.00 440.09 1.16

Mg2+ 32.00 32.00 210.91 0.43

Ba2+ 0.02 0.02 0.13 0.00

Sr2+ 0.51 0.51 3.36 0.01

Na+ 137.00 137.00 864.52 8.61

K+ 17.70 17.70 111.70 1.11

Fe2+ 0.00 0.00 0.00 0.00

Fe3+ 0.01 0.01 0.06 0.00

Al3+ 0.02 0.02 0.12 0.00

Mn2+ 0.03 0.03 0.20 0.00

NH3/NH4 - N 0.00 0.00 0.00 0.00
 

Anions Balanced Feed (mg/L) pH Adjusted Feed (mg/L) Reject (mg/L) Permeate (mg/L)

HCO3-(CaCO3) 149.06 74.20 439.61 6.74

CO32-(CaCO3) 0.94 0.04 1.84 0.00

CO2 12.58 78.81 94.42 78.54

TIC (C) 39.32 39.32 131.50 23.05

Ortho-PO43- 9.20 9.20 59.89 0.25

SO42- 180.00 255.59 1680.85 4.07

F- 0.67 0.67 4.29 0.03

Cl- 169.81 169.81 1093.71 6.77

Br- 0.00 0.00 0.00 0.00

SiO2 22.00 22.00 144.52 0.38

NO3--N 9.20 9.20 54.37 1.23

NO2--N 0.00 0.00 0.00 0.00

Sulfides (S2-) 0.00 0.00 0.00 0.00

B 0.40 0.40 0.52 0.38

As(III) 0.00 0.00 0.00 0.00

As(V) 0.00 0.00 0.00 0.00

TOC (ppm C) 0.00 0.00 0.00 0.00

H.ORG (mEq/L) 0.00 0.00 0.00 0.00
 

TDS: 856.420 841.700 5383.840 36.750

Cond (µs/cm): 0.000 1147.248 6357.425 50.188

pH: 7.300 6.200 6.790 5.220

Flow: gal/day 0.000 0.000 1593750.000
 

Summary Product: Dosage:

pH adjusted using: H2SO4 77.176 mg/L

Selected product: AWC A-110 1.471 mg/L
 



Version: 6.051.01 release date: Jan 19, 2022

Name: RO Chemical Pretreatment

Projection By: Michael Hwang

Client name: LVT

Project Id: 23928

Project: PWP_LVT_AWPF_90th%tile

Reference:  

Location: United States / California / Calabasas

2 / 6 American Water Chemicals Inc does not assume any obligation or liability for results obtained or damages incurred 
from the application of this information.

Unit Stage 1 Stage 2 Stage 3

Total Elements: 168 112 56

Total Vessels: 24 16 8

Elements / Vessels: 7 7 7

Flow Factor: 1.000 1.000 1.000

Feed Pressure: psi 72.64 70.27 72.31

Permeate Throttle/
Backpressure: psi 0.00 0.00 0.00

Interstage Boost Pressure: psi 0.00 14.22 12.43

Piping Losses: psi 0.00 0.00 0.00

Concentrate Pressure: psi 56.06 59.88 61.46

Feed Flow: gal/min 54.25 42.64 40.84

Concentrate Flow: gal/min 28.42 20.42 24.41
 

Hydraulics Details

Membrane Model:
 
 

Permeate 
Flow:

 
gal/min

Average 
Flux:

 
gfd

System 
Recovery:

 
%

 
 

Feed Flow 
/ PV:

 
gal/min

Concentrate 
Flow / PV:

 
gal/min

Pressure:
 

psi

Osmotic 
Pressure:

 
psi

Net Driving 
Pressure:

 
psi

Stage1  619.92 13.28 47.61 1.13 54.25 28.42 16.59 11.61 53.90

1 BW30XFRLE-400/34i 4.38 15.76 8.07 1.14 54.25 49.88 3.56 6.90 63.96

2 BW30XFRLE-400/34i 4.11 14.80 8.25 1.14 49.88 45.76 3.08 7.47 60.07

3 BW30XFRLE-400/34i 3.87 13.94 8.46 1.13 45.76 41.89 2.66 8.10 56.57

4 BW30XFRLE-400/34i 3.65 13.16 8.72 1.13 41.89 38.24 2.28 8.81 53.38

5 BW30XFRLE-400/34i 3.45 12.44 9.03 1.13 38.24 34.78 1.95 9.62 50.46

6 BW30XFRLE-400/34i 3.27 11.76 9.39 1.12 34.78 31.51 1.65 10.54 47.73

7 BW30XFRLE-400/34i 3.09 11.13 9.81 1.12 31.51 28.42 1.39 11.61 45.15

Stage2  355.42 11.42 52.10 1.12 42.64 20.42 10.40 23.50 46.36

1 BW30XFRLE-400/34i 3.84 13.82 9.00 1.13 42.64 38.80 2.35 13.03 56.07

2 BW30XFRLE-400/34i 3.61 12.98 9.29 1.13 38.80 35.19 1.99 14.25 52.68

3 BW30XFRLE-400/34i 3.38 12.19 9.62 1.13 35.19 31.81 1.68 15.65 49.44

4 BW30XFRLE-400/34i 3.17 11.41 9.97 1.12 31.81 28.64 1.41 17.24 46.30

5 BW30XFRLE-400/34i 2.96 10.64 10.32 1.12 28.64 25.68 1.18 19.06 43.19

6 BW30XFRLE-400/34i 2.74 9.87 10.67 1.11 25.68 22.94 0.98 21.14 40.03

7 BW30XFRLE-400/34i 2.52 9.06 10.98 1.11 22.94 20.42 0.80 23.50 36.78

Stage3  131.43 8.45 40.23 1.09 40.84 24.41 10.85 37.88 34.29

1 BW30XFRLE-400/34i 3.10 11.15 7.58 1.11 40.84 37.75 2.21 25.96 45.25

2 BW30XFRLE-400/34i 2.83 10.18 7.50 1.10 37.75 34.92 1.93 27.81 41.33

3 BW30XFRLE-400/34i 2.57 9.26 7.37 1.09 34.92 32.34 1.70 29.74 37.58

4 BW30XFRLE-400/34i 2.33 8.37 7.19 1.09 32.34 30.02 1.49 31.75 33.98

5 BW30XFRLE-400/34i 2.09 7.52 6.96 1.08 30.02 27.93 1.32 33.79 30.53

6 BW30XFRLE-400/34i 1.86 6.71 6.68 1.07 27.93 26.06 1.17 35.85 27.23

7 BW30XFRLE-400/34i 1.65 5.94 6.33 1.06 26.06 24.41 1.04 37.88 24.10
 



Version: 6.051.01 release date: Jan 19, 2022

Name: RO Chemical Pretreatment

Projection By: Michael Hwang

Client name: LVT

Project Id: 23928

Project: PWP_LVT_AWPF_90th%tile

Reference:  

Location: United States / California / Calabasas

3 / 6 American Water Chemicals Inc does not assume any obligation or liability for results obtained or damages incurred 
from the application of this information.

Summary Scale - Precipitation Potentials (mg/L)

CaCO3 Ca3(PO4)2 CaSO4 SrSO4 BaSO4 CaF2 SiO2 FeCO3 FeS MnCO3 FePO4 Fe(OH)3 Al(OH)3 Mg(OH)2

49.693 17.213 0 0 0.085 2.426 63.881 0 0 0 0.183 0 0 0

Summary Scale - X Saturation

CaCO3 Ca3(PO4)2 CaSO4 SrSO4 BaSO4 CaF2 SiO2 FeCO3 FeS MnCO3 FePO4 Fe(OH)3 Al(OH)3 Mg(OH)2

1.664 256.178 0.484 0.097 6.759 2.347 1.714 0 0 0.223 15532882.2940 0.192 0
 





Version: 6.051.01 release date: Jan 19, 2022

Name: RO Chemical Pretreatment

Projection By: Michael Hwang

Client name: LVT

Project Id: 23928

Project: PWP_LVT_AWPF_90th%tile

Reference:  

Location: United States / California / Calabasas

5 / 6 American Water Chemicals Inc does not assume any obligation or liability for results obtained or damages incurred 
from the application of this information.

 

Critical Indices





Version: 6.058.08 release date: Mar 7, 2022

Name: RO Chemical Pretreatment

Projection By: Michael Hwang

Client name: LVT

Project Id: 23928

Project: PWP_LVT_AWPF_90th%tile

Reference:  

Location: United States / California / Calabasas

1 / 6 American Water Chemicals Inc does not assume any obligation or liability for results obtained or damages incurred 
from the application of this information.

Unit  

Source: Wastewater (MF/UF Pretreatment)

Feed Temperature: °C 15.000

Raw Water Flow/Train: gal/min 1302.083

Permeate Flow/Train: gal/min 1106.771

Average Flux Rate: gfd 11.860

Recycling Flow: gal/min 0.000

Salt Passage Increase: % 0.000

Unit  

Feed Pressure: psi 96.167

Total Pressure: psi 41.209

Brine Pressure: psi 75.293

Permeate Pressure: psi 0.000

System Recovery: % 85.000

Internal Recovery: % 85.000

Element Age: Years 0

Specific Power: kWh/kgal 0.984
 

Cations Balanced Feed (mg/L) pH Adjusted Feed (mg/L) Reject (mg/L) Permeate (mg/L)

Ca2+ 67.00 67.00 442.99 0.65

Mg2+ 32.00 32.00 211.95 0.24

Ba2+ 0.02 0.02 0.13 0.00

Sr2+ 0.51 0.51 3.38 0.00

Na+ 137.00 137.00 885.61 4.89

K+ 17.70 17.70 114.42 0.63

Fe2+ 0.00 0.00 0.00 0.00

Fe3+ 0.01 0.01 0.06 0.00

Al3+ 0.02 0.02 0.13 0.00

Mn2+ 0.03 0.03 0.20 0.00

NH3/NH4 - N 0.00 0.00 0.00 0.00
 

Anions Balanced Feed (mg/L) pH Adjusted Feed (mg/L) Reject (mg/L) Permeate (mg/L)

HCO3-(CaCO3) 149.31 78.16 479.83 4.21

CO32-(CaCO3) 0.69 0.04 1.90 0.00

CO2 14.85 77.72 94.21 77.37

TIC (C) 39.97 39.97 141.10 22.13

Ortho-PO43- 9.20 9.20 60.55 0.14

SO42- 180.00 251.71 1665.29 2.26

F- 0.67 0.67 4.37 0.02

Cl- 169.81 169.81 1110.70 3.77

Br- 0.00 0.00 0.00 0.00

SiO2 22.00 22.00 145.48 0.21

NO3--N 9.20 9.20 57.40 0.70

NO2--N 0.00 0.00 0.00 0.00

Sulfides (S2-) 0.00 0.00 0.00 0.00

B 0.40 0.40 1.02 0.29

As(III) 0.00 0.00 0.00 0.00

As(V) 0.00 0.00 0.00 0.00

TOC (ppm C) 0.00 0.00 0.00 0.00

H.ORG (mEq/L) 0.00 0.00 0.00 0.00
 

TDS: 856.570 842.560 5476.880 21.250

Cond (µs/cm): 0.000 1154.634 6535.196 28.953

pH: 7.300 6.300 6.900 5.090

Flow: gal/day 0.000 0.000 1593750.000
 

Summary Product: Dosage:

pH adjusted using: H2SO4 73.216 mg/L

Selected product: AWC A-110 1.552 mg/L
 



Version: 6.058.08 release date: Mar 7, 2022

Name: RO Chemical Pretreatment

Projection By: Michael Hwang

Client name: LVT

Project Id: 23928

Project: PWP_LVT_AWPF_90th%tile

Reference:  

Location: United States / California / Calabasas

2 / 6 American Water Chemicals Inc does not assume any obligation or liability for results obtained or damages incurred 
from the application of this information.

Unit Stage 1 Stage 2 Stage 3

Total Elements: 168 112 56

Total Vessels: 24 16 8

Elements / Vessels: 7 7 7

Flow Factor: 1.000 1.000 1.000

Feed Pressure: psi 96.17 90.31 87.14

Permeate Throttle/
Backpressure: psi 0.00 0.00 0.00

Interstage Boost Pressure: psi 0.00 12.17 8.17

Piping Losses: psi 0.00 0.00 0.00

Concentrate Pressure: psi 78.14 78.97 75.29

Feed Flow: gal/min 54.25 42.64 40.84

Concentrate Flow: gal/min 28.42 20.42 24.41
 

Hydraulics Details

Membrane Model:
 
 

Permeate 
Flow:

 
gal/min

Average 
Flux:

 
gfd

System 
Recovery:

 
%

 
 

Feed Flow 
/ PV:

 
gal/min

Concentrate 
Flow / PV:

 
gal/min

Pressure:
 

psi

Osmotic 
Pressure:

 
psi

Net Driving 
Pressure:

 
psi

Stage1  619.92 13.28 47.61 1.16 54.25 28.42 18.03 11.69 76.61

1 BW30XFRLE-400/34i 4.21 15.15 7.76 1.17 54.25 50.04 3.85 6.86 87.38

2 BW30XFRLE-400/34i 4.01 14.43 8.01 1.16 50.04 46.04 3.35 7.42 83.23

3 BW30XFRLE-400/34i 3.83 13.78 8.32 1.16 46.04 42.21 2.90 8.04 79.47

4 BW30XFRLE-400/34i 3.66 13.19 8.68 1.16 42.21 38.54 2.49 8.76 76.06

5 BW30XFRLE-400/34i 3.51 12.64 9.11 1.16 38.54 35.03 2.13 9.59 72.92

6 BW30XFRLE-400/34i 3.37 12.14 9.62 1.15 35.03 31.66 1.80 10.55 69.99

7 BW30XFRLE-400/34i 3.24 11.65 10.22 1.15 31.66 28.42 1.51 11.69 67.20

Stage2  355.42 11.42 52.10 1.15 42.64 20.42 11.34 23.72 65.88

1 BW30XFRLE-400/34i 3.67 13.19 8.60 1.16 42.64 38.97 2.54 12.95 76.09

2 BW30XFRLE-400/34i 3.49 12.58 8.97 1.15 38.97 35.48 2.17 14.14 72.54

3 BW30XFRLE-400/34i 3.33 11.99 9.39 1.15 35.48 32.14 1.84 15.51 69.17

4 BW30XFRLE-400/34i 3.17 11.42 9.87 1.15 32.14 28.97 1.55 17.11 65.88

5 BW30XFRLE-400/34i 3.01 10.85 10.41 1.15 28.97 25.96 1.29 18.96 62.59

6 BW30XFRLE-400/34i 2.85 10.27 10.99 1.14 25.96 23.10 1.07 21.15 59.23

7 BW30XFRLE-400/34i 2.68 9.66 11.61 1.14 23.10 20.42 0.87 23.72 55.68

Stage3  131.43 8.45 40.23 1.11 40.84 24.41 11.84 38.15 48.73

1 BW30XFRLE-400/34i 2.90 10.44 7.10 1.12 40.84 37.94 2.39 25.72 60.22

2 BW30XFRLE-400/34i 2.71 9.74 7.13 1.12 37.94 35.24 2.11 27.49 56.20

3 BW30XFRLE-400/34i 2.52 9.07 7.15 1.11 35.24 32.72 1.86 29.39 52.32

4 BW30XFRLE-400/34i 2.34 8.42 7.15 1.11 32.72 30.38 1.64 31.42 48.54

5 BW30XFRLE-400/34i 2.16 7.78 7.11 1.10 30.38 28.22 1.44 33.56 44.86

6 BW30XFRLE-400/34i 1.99 7.15 7.04 1.09 28.22 26.23 1.28 35.81 41.25

7 BW30XFRLE-400/34i 1.82 6.54 6.92 1.09 26.23 24.41 1.13 38.15 37.70
 



Version: 6.058.08 release date: Mar 7, 2022

Name: RO Chemical Pretreatment

Projection By: Michael Hwang

Client name: LVT

Project Id: 23928

Project: PWP_LVT_AWPF_90th%tile

Reference:  

Location: United States / California / Calabasas

3 / 6 American Water Chemicals Inc does not assume any obligation or liability for results obtained or damages incurred 
from the application of this information.

Summary Scale - Precipitation Potentials (mg/L)

CaCO3 Ca3(PO4)2 CaSO4 SrSO4 BaSO4 CaF2 SiO2 FeCO3 FeS MnCO3 FePO4 Fe(OH)3 Al(OH)3 Mg(OH)2

63.003 19.081 0 0 0.091 3.688 84.777 0 0 0 0.194 0 0 0

Summary Scale - X Saturation

CaCO3 Ca3(PO4)2 CaSO4 SrSO4 BaSO4 CaF2 SiO2 FeCO3 FeS MnCO3 FePO4 Fe(OH)3 Al(OH)3 Mg(OH)2

1.83 325.199 0.567 0.09 11.443 3.909 2.162 0 0 0.256 17648384.6910 0.232 0
 





Version: 6.058.08 release date: Mar 7, 2022

Name: RO Chemical Pretreatment

Projection By: Michael Hwang

Client name: LVT

Project Id: 23928

Project: PWP_LVT_AWPF_90th%tile

Reference:  

Location: United States / California / Calabasas

5 / 6 American Water Chemicals Inc does not assume any obligation or liability for results obtained or damages incurred 
from the application of this information.

 

Critical Indices
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