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Dear Bobby Velasco, 

Thank you for the opportunity to submit our bid for the supply of Reverse Osmosis 
Membranes to the Orange County Water District.  

This submission contains all the documents and projections requested in the 
specifications.  

I am authorized to provide representation on behalf of Toray Membrane USA, Inc for the 
purposes of this bid. I am the correct contact for engineering, warranty, or any other 
questions regarding this submittal.  

If you have any questions, please contact me at your convenience. 

Warm regards, 

Nagham Najeeb 
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Toray Membrane USA, Inc.

TLF-400DG

$435.00
8.75%

$1000.00

$474.00 each (1060 membranes including tax and freight)
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12/29/2025 Nagham Najeeb/Regional Sales Manager

858-208-8133
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Product Datasheet

01-MB1-09-251205

TLF Series
Ultra Low-Pressure and Low-Fouling Reverse Osmosis 
Membrane Element

Toray's TLF reverse osmosis membrane features an improved 
cross-linked hydrophilic polymer layer that minimizes the 
accumulation of foulants on the membrane surface. The 
membrane coating helps RO plants reduce frequent chemical 
cleanings while converting wastewater into a reusable water 
source by producing high-quality permeate at low energy.

Product Specifications Unit TLF-400DG

Membrane Area ft² (m²) 400 (37)

Nominal Salt Rejection % 99.7

Minimum Salt Rejection % 99.5

Product Flow Rate gpd (m³/d) 11,500 (43.5)

Min. Product Flow Rate gpd (m³/d) 9,300 (35.2)

Feed spacer thickness mil 34

Test Conditions: Feed water pressure 150 psi (1.03 MPa); Feed water 
temperature 77 °F (25°C); Feed water concentration 2,000 mg/L as NaCl; 
Recovery rate 15%; Feed water pH 7

Flow direction

Figure 1: 8040 elements

Concentrated BrineFeed Water

CA

B

Permeate

Products manufactured 
at our U.S. facility (TMUS) 
are certified to NSF/ANSI 

61 for drinking water 
applications.

Applications
High fouling tendency feed water, Municipal drinking water, 
Industrial process water, Water reuse

Dimensions in. (mm)

A 7.9 (201)

B 40 (1,016)

C 1.125 (29)
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Headquarters 
Japan +81 3 3245 4540

Asia Pacific 
China (TBMC) +86 10 8048 5216 
Singapore (TAS) +65 6226 0525 
Korea (TAK) +82 2 3279 1000

Americas (TMUS) 
California +1 (858) 218 2360 ©2025 Toray Industries, Inc. 

YouTubeLinkedIn

For more info, please visit

water.toray

Product Datasheet

Europe & Sub-Saharan Africa 
(TMEU) 
Switzerland +41 61 415 8710

Middle East (TMME) 
Saudi Arabia +966 13 568 0091 
U.A.E. +971 4 392 8811

Toray accepts no responsibility for results 
obtained by the application of this information or 
the safety or suitability of Toray's products, either 
alone or in combination with other products. 
Users are advised to make their own tests to 
determine the safety and suitability of each 
product combination for their own purposes. 
All data may change without prior notice, due to 
technical modifications or production changes. 
Please be sure to inquire about the latest product 
specifications.

01-MB1-09-251205

TLF Series
Ultra Low-Pressure and Low-Fouling Reverse Osmosis 
Membrane Element

Operating Limits Unit Value

Maximum operating pressure⁶,⁷ psi (MPa) 600 (4.1)

Maximum feed water temperature °F (°C) 113 (45)

Maximum feed water SDI₁₅ 5

Feed water chlorine concentration³ ppm < 0.1

Feed water pH range
Continuous operation 2–11

Chemical cleaning 1–13

Maximum pressure drop per element psi (MPa) 15 (0.10)

Maximum pressure drop per vessel psi (MPa) 50 (0.34)

1.	 Please consult the latest Toray technical bulletin, design guidelines, computer design 
program, or call an application specialist for the recommended design range. Not strictly 
following the operating limits stated in this bulletin will void and nullify the Limited Warranty. 

2.	 All RO elements are wet tested treated with a 1 percent by weight sodium bisulfite storage 
solution. Afterward, the RO elements are vacuum packed in oxygen barrier bags or treated 
with a tested feed water solution, and then vacuum sealed in oxygen barrier bags with 
deoxidant inside. Toray recommends flushing Toray RO elements for 30 to 60 minutes once 
every two days with sufficient quality flushing water, such as pre-treated feed water. Please 
refer to the Toray RO Handling Manual for suggested flushing water quality.

3.	 The presence of free chlorine and other oxidizing agents under certain conditions, such 
as heavy metals that act as oxidation catalysts in the feed water, will cause unexpected 
oxidation of the membrane. Toray recommends flushing Toray RO elements for 30 to 60 
minutes with sufficient quality flushing water, such as pre-treated feed water, to prevent 
biological growth during system shutdown. Please refer to Toray's RO Element Three-Year 
Prorated Limited Warranty.

4.	 Permeate from the first hour of operation shall be discarded.
5.	 The customer is fully responsible for the effects of chemicals that are incompatible with the

elements. Their use will void the element Limited Warranty.
6.	 Recommended process / operation pressure is < 2.0 MPa (for details, and in special cases, 

please consult the projection design guideline or contact your membrane supplier).
a) Ultra low-pressure elements will perform best with low salinity brackish water
b) Maintain the above pressure range at low temperatures.

7.	 Maximum operating pressure will vary depending on feed temperature. Please ask for 
detailed information from Toray if needed. 

Operating Information
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Toray Membrane USA, Inc. 

 
13435 Danielson St. 
Poway, CA  92064 
Voice: 858.218.2360 
Fax: 858.218.2380 

 
 
                                                                                                                                               
 

 

Toray Membrane USA, Inc. 
DRAFT 3-Year Pro-rated Warranty (Rev 2: 12/21/2025) 

 
Project: OCWD RO Element Replacements (1050 + 10 spares), model TLF-400DG 

(1) Train: 78:48:24  array/per train with -7 Vessels: 5.0 MGD per train 
 
 
This Limited Warranty, dated as of              , is provided by Toray Membrane USA, Inc. 
("TMUS"), a California corporation, with offices at 13435 Danielson Street, Poway, CA 92064, 
USA to  ____________ with offices at _______________, hereinafter referred to as CLIENT.  The following 
terms and conditions apply: 
 
1. Definitions: As used in this Limited Warranty 
 

1. "Claims" means all assertions of any legal, equitable, and/or admiralty causes of 
action (including but not limited to negligence; strict liability; other tort; express or 
implied warranty, indemnity or contract; contribution; or subrogation) related to or 
arising out of the performance or nonperformance of this Limited Warranty. 

 
2. "Limited Warranty" or "Warranty" is a Materials and Workmanship Warranty and a 

Performance Warranty.  The terms and conditions of each of these limited 
warranties are described in the sections below. 

 
3. "Elements" are defined as 

i. A total of 1050 low pressure, low fouling brackish elements model TLF-
400DG for use in OCWD element replacement project, plus 10 spares. 
Replacement project shall consist of 1 train, each train concentrate-staged 
in a 78:48:24 array, each vessel containing 7 elements.  
 

4. Design Flows: Design permeate flow shall be 3472 GPM/train operating at a 
recovery of 85%. A minimum turndown permeate flow shall be 2772 GPM/train 
operating at 85% recovery. 
 

5. Interstage DP loss has been assumed to be 1 psi in projections. Site measured 
DP shall be used in any warranty evaluation. 

 
6. "System Start-Up Date" shall refer to the date that first time feed water enters the 

elements.  System Start-Up Date: (Enter Date) 
 

7. "Warranty Start Date" shall refer to the date of commencement of the System 
Performance testing (30 day acceptance test), or a maximum of six months after 
the elements are shipped Ex Works, Poway, CA, USA, whichever comes first. 

 
8. “RO Inlet pressure” means the pressure recorded at the face of a lead element 

located in a typical row in stage 1. For example, if Stage 1 consists of 7 horizontal 
rows of elements, the typical row would be row 4 from the bottom. RO Inlet 
pressure is what is projected by the design software. 

 
9. “Feed pipework and fitting losses” means pressure difference due to flow through 

pipework and fittings and elevation differences between the Feed pressure 
measurement point (on inlet manifold to Stage 1, downstream of any feedwater 
flow/control/ isolation valves), and lead face of the lead element loaded in the 
typical row in Stage 1. It includes: 
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i. Losses through fittings (valves/ tees / bends)
ii. Hydraulic losses due to pipe friction
iii. Entry loss into stage 1 pressure vessel.
iv. Correction for any difference in elevation.

The feed pipework and fitting loss value has not been defined, and is outside of 
TMUS scope of supply. 

10. Permeate back pressure is defined as measured at the permeate port of the
representative vessel for the stage. Site measured permeate back pressure shall
be used in any warranty evaluation. The representative vessel for the stage is
located in the middle row, middle position in the row. Permeate backpressure shall
be the same on all stages and is estimated to be 17PSI.

11. “Permeate pipework and fitting losses” means pressure difference due to flow
through pipework and fittings and elevation differences between the permeate
pressure measurement point and the permeate port for a typical row (reference 9.
above). It includes:

i. Losses through fittings (valves (if any)/ tees / bends)
ii. Hydraulic losses due to pipe friction
iii. Correction for any difference in elevations of the instrument from the

position of the typical permeate port

The permeate pipework and fitting loss value has not been defined, and is outside 
of TMUS scope of supply. 

12. Permeate pressure measurement point.

i. In the case of a once through system where the same amount of permeate
back pressure is applied to stage 1, stage 2 and stage 3, permeate
pressure is typically measured at one point on the common permeate
header pipework. It is related to the Permeate pressure (Software) as
follows: Permeate Pressure (software) = permeate pressure
(measurement point) + “Permeate pipework and fitting losses”. The
assumption made for design and warranty purposes is that the “Permeate
pipework and fitting losses” shall not exceed 5 psi If a site measured value
is available it should be used.

13. Elements in the Clean Condition. For the purposes of this warranty, elements are
defined to be in the clean condition when they are free from reversible and
irreversible fouling (from any source). Toray has no control over the exposure of
the elements to foulants of any type during the operation of the plant, and does not
guarantee the effectiveness of ‘generic” or third-party proprietary cleaners to totally
remove foulants which may be present on the membrane surface.

14. Feed Source: Trains shall be operated on water from secondary municipal feed
with microfiltration pretreatment. Antiscalant and Sulfuric acid shall be added to
adjust feed value to pH 6.9. TMUS does not warrant the effectiveness of 3rd party
products to prevent scale formation of any kind.

15. The “Toray” software computer model Toray DS version 2.0.136 or later, is the
governing software for this warranty.

2. CLIENT’s Obligations: The Limited Warranty for Elements is contingent upon CLIENT, or
others on behalf of CLIENT, installing, as well as operating and maintaining (continually
throughout the duration of the Limited Warranty) the Elements as a system in accordance
with each of the following:

12
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i. Performance Warranty and Conditions set forth in Appendix A
ii. Plant Design Operating Conditions set forth in Appendix B
iii. TMUS mandatory operating conditions as set forth in Appendix C
iv. Supporting software projections set forth in Appendix D, and
v. Good engineering practices

3. Performance Warranty. TMUS warrants that Elements, when operating exclusively in a train
with similar other TMUS elements, will meet the Performance Parameters as set forth in
Appendix A.  This limited warranty is effective for three (3) years from the Warranty Start
date. CLIENT’S EXCLUSIVE REMEDY AND TMUS’s TOTAL LIABILITY TO CLIENT
(INCLUDING THOSE ENTITIES INVOLVED IN THE DISTRIBUTION AND SALE OF
ELEMENTS) UNDER THIS PERFORMANCE WARRANTY FOR ALL CLAIMS IS LIMITED,
AT TMUS’s OPTION, TO THE REPAIR OF, OR PRORATED REPLACEMENT OF,
ELEMENTS TO MAINTAIN SYSTEM PERFORMANCE AS REQUIRED IN ACCORDANCE
WITH APPENDIX B. THE PRORATED ELEMENTS WILL BE HANDLED AS FOLLOWS:

TMUS’s Obligation under this performance warranty is limited to replacement of elements,
as may be decided by TMUS in its sole discretion, as follows:

The initial element replacement price (IERP) for the duration of the warranty for model
TLF-400DG elements is $535.00. Amount quoted is Ex Works Toray Membrane USA, Inc.,
Poway, CA 92064.

The adjusted warranty element replacement price (AWERP) for membrane element(s) being
replaced shall be adjusted from the Initial Element warranty Replacement price (IWERP)
using the CPI-U (Consumer Price Index for All Urban Consumers, hereinafter referred to as
the CPI-U, as published by the US Bureau of Laber Statistics, United States Department of
Labor.)

The base point for the CPI-U adjustment calculation shall be the published CPI-U annual
average of the index from the purchase year of the elements.  Purchase year of the elements
is defined as the date of PO placement with Toray Membrane USA, Inc. The comparison
point for the CPI-U adjustment shall be the published CPI-U annual average of the index
from the replacement purchase year of the elements.

Amount paid by the client (Warranty Element Replacement Price) during the prorated
warranty period call be calculated using:

WERP = (TOS/yy) * (AWERP)
Where:
WERP = Warranty Element Replacement Price (USD)
TOS = Time of service (months), calculated from the Warranty Start Date
AWERP = Adjusted Warranty Element Replacement Price (USD)
yy= Prorated Warranty Period (months)

The Maximum liability for TMUS for this Performance Warranty over the 3-year life of the
warranty is limited to 1050 model TLF-400DG elements per train.

4. Miscellaneous Provisions:

1. Record Keeping: The “owner” will record system performance data and perform
the system normalization based on field data starting after approximately 2 hours
of run time and thereafter a minimum of one set of data daily. The latest version of
the Toray Membrane normalization program, TorayTrak, can be provided by
TMUS and is an option for use. Use of the OCWD standard normalization
procedure is also acceptable to Toray. Assistance in setting up TorayTrak is
available from Toray Technical Service Department if required. The normalized

13
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data will be electronically transmitted to TMUS at regular intervals, not exceeding 
1 month, for the duration of the warranty unless instructed otherwise. 

2. Informing TMUS of intention to clean: TMUS would like to be involved in the
cleaning decision making process. It is in the interest of all parties that the
membranes are cleaned at the correct time.

5. DISCLAIMER OF OTHER WARRANTIES:  NO WARRANTIES, EXPRESSED OR IMPLIED,
ARE GIVEN EXCEPT AS EXPRESSLY PROVIDED ABOVE.  THE IMPLIED WARRANTIES
OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE ARE NOT
PROVIDED AND ARE EXPRESSLY DISCLAIMED AND EXCLUDED.  IN NO EVENT
SHALL TMUS (INCLUDING THOSE ENTITIES INVOLVED IN THE DISTRIBUTION AND
SALE OF ELEMENTS) BE LIABLE, IN ANY MANNER, FOR (1) ANY CLAIMS EXCEPT AS
EXPRESSLY PROVIDED HEREIN, OR (2) INCIDENTAL, CONSEQUENTIAL, SPECIAL
EXEMPLARY, PUNITIVE OR INDIRECT DAMAGES, INCLUDING BUT NOT LIMITED TO,
LOSS OF PROFITS, PLANT DOWNTIME, OR SUITS BY A THIRD PARTY.  ALL
LIMITATIONS ON LIABILITY SHALL SURVIVE THE EXPIRATION, TERMINATION OR
CANCELLATION OF THIS LIMITED WARRANTY.

6. Warranty Notice: Failure or refusal to fully disclose to TMUS the use and operating
parameters of Elements shall render all warranties null and void.

7. Governing Law: This Limited Warranty shall be governed by and constructed in accordance
with the laws of the State of California, including the Uniform Commercial Code as in effect
in California.

8. Assignment: The rights and duties of this Limited Warranty can be assigned by CLIENT to
the Plant Owner upon written notification.

IN WITNESS WHEREOF, the parties executed this Limited Warranty Agreement on the date below: 

Toray Membrane USA, Inc. 

By: By: 

Name: Name: 

Title: Title 

Date: Date: 

14
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APPENDIX A: Performance Warranty and Conditions 

Within the time period and the design temperature indicated below, and subject to all design 
operating and warranty conditions being met (see also below and Appendix B and C), the product 
flow will not decline below the design value, and the product total dissolved solids ("Product 
Quality") will meet the following limits: 

TIME PERIOD 3 YEARS 

Design Temperature 80.6 °F 
Design Recovery:  85 % 
Design Product flow/train at design recovery 3472 GPM 
Minimum Product flow/train at design recovery 2772 GPM 

Elements supplied to site 
Individual elements supplied to meet this contract shall have the following factory wet test results: 
TLF-400DG 
Permeate Flow:  9,775 – 13,225 gpd 
Chloride ion rejection :  ≥  99.2% 

Average for total shipment (all elements) shall meet or exceed: 
Average Wet test Permeate flow: ≥ 10,925 gpd 
Average Wet test chloride ion rejection ≥ 99.5% 

Element Loading – stage Conductivities at start up 
The conductivity as measured at the permeate port on each vessel in an individual stage in any 
train shall be within +/- 40% of the average conductivity for all vessels in that stage. If any individual 
vessel conductivity is not with the +/- 40 % range, the situation shall be corrected by element 
redistribution as appropriate within the train. Multiple attempts at redistribution shall be allowed. 

Individual Train Warranties: 
Start-up Performance – 30 Day acceptance test 
Permeate quality 
After an initial stabilization period of 1 week, with train operating at design conditions, grab samples 
of feed and permeate shall be taken at weekly intervals through the 30-day test period. The 
composite samples shall be analyzed for sodium and chloride ion. Any variation from the design 
conditions shall be normalized according to ASTM Method D4156-00 (2010). 

The results for sodium and chloride, normalized to design conditions, shall be compared to startup 
projections run at design operating conditions. 

The site measured sodium and chloride values shall not exceed projected values by more than 
50%. 

Feed pressure 
Due to the nature of the feed water, rapid flux decline is a possibility immediately after startup, and 
some of that flux decline may be irreversible. Feed Pressure is to be measured as soon as possible 
after initial startup, but in no event later than 2 hours after first admission of water into the unit. All 
instrumentation on the train must have been pre-calibrated. 

Train shall operate as closely as possible to design conditions. Projection shall be based on the 
then current feedwater analysis and train operating conditions 

As noted in the Definitions section of this warranty Section 1, the projection software does not 
account for pressure losses between : 

15
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1) Feed pressure measurement point and the lead face of a typical element in stage 1
(reference Section 1, subsections 7,8,9)

2) Permeate side losses between the permeate port for a typical vessel in the system and the
permeate pressure measurement point. (reference Section 1, subsections 10,11,12)

Adequate and reasonable values shall be added for these losses not included in the projection, 
prior to comparison of site pressures to projected values. 

With adequate provision for the additional losses as detailed above, the site measured feed 
pressure shall not exceed the projected value by more than 20%. 

If the above condition is not met, membranes may be cleaned to show fouling is reversible. 
Provisions under this warranty regarding irreversible fouling shall also apply. 

Permeate Quality (individual trains) – 3 year warranty period 
Initial rejection for sodium and Chloride passage shall be established as an average of samples 
taken during the System Acceptance test, with the train operating at design conditions. Any 
variation from the design conditions shall be normalized according to ASTM Method D4156-00 
(2010). 

Initial normalized rejection shall be defined as 100%. During the three-year warranty period, the 
Maximum Normalized salt passage increase (for sodium or chloride ion) shall be no more than 
200%. 

Further to the TMUS Mandatory Operating Conditions for Performance Warranty of Appendix C, 
and the agreed Plant Design Operating Conditions for this Warranty of Appendix B the following 
section sets out the additional project specific warranty conditions of this 3-year Limited Membrane 
Warranty: 

1. Turbidity shall be
less than 0.2 NTU 95% of the time
less than 0.5 NTU 100% of the time

2. Oxidizing agents will not be detectable in the RO feed water, with the exception of
monochloramine

a. The chloramine generation process on the pretreatment shall be operated at all
times to ensure that the chloramine generated for the RO feed contains
the  maximum possible percentage of monochloramine (NH2CL).

b. Warranties as given is based on an expected feed
average monochloramine (NH2Cl) dose (50th percentile) over the duration of the
warranty period of ≤ 3.0 mg/L (as Cl2), with a 90th percentile dose of 5 mg/L for
biocontrol if necessary. Monochloramine is an oxidant, and will over time cause
membrane salt passage increase. It is clearly understood by all parties that the
goal is to dose the MINIMUM amount of monochloramine to maintain bio-control
on the plant. It is strongly recommended that the
concentrate monochloramine value be regularly monitored and used to assist
regulation monochloramine feed levels.

c. Free Chlorine shall be measured to be less than 0.1 ppm 98% of the time. Every
effort shall be made not to exceed 0.1 ppm, however the possibility exists for short
duration excursions of free chlorine values above 0.1 ppm. The cumulative
exposure to free chlorine of the elements during such excursions above 0.1 ppm
free chorine level shall not exceed 20 ppm-hr per year. Over the 3-year warranty
period, the cumulative free chlorine exposure during such excursions shall not
exceed a total of 60 ppm-hr.
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d. Client shall maintain a continuous record of total chlorine, free chlorine
and monochloramine levels in the feed stream, together with Oxidation/Reduction
Potential (ORP) values and feed pH.

3. Non-oxidant biocide(s) may be added if required for additional bio-control purposes. Refer
to Appendix “C” for conditions of use.

4. Antiscalant is required. Antiscalant selection shall be per Appendix C subsection “p”. Any
statement of compatibility with the element shall be provided by the antiscalant vendor.

5. The TorayTrak normalization software will be provided by Toray at no cost and used by
the plant operators to log operating data and produce normalized graphs of flow, rejection
and differential pressure.  These graphs will serve as one of the primary tools for judging
the need for cleaning, flushing and/or membrane maintenance.

6. In case of a system performance decline (loss of product flow, increase in salt passage,
and/or increase in feed/concentrate differential pressure), as measured against the
baseline operating conditions, then appropriate counter-measures must be performed by
the end user within a reasonable time. The baseline will be established following
satisfactory plant commissioning, and at steady state operation during the “Proof of
Performance Period”.

7. Cleaning and/or corrective treatment for an RO train shall be performed according to
current operating practices observed by OCWD.

8. The performance of the RO trains shall be reviewed by Toray on a periodic basis to confirm
that cleanings are effective in maintaining warranted performance.

9. The buyer shall ensure that all RO train operating data, including any troubleshooting and
maintenance performed, is routinely logged, reviewed, filed and documented in a
systematic format from initial plant start-up. The data will be forwarded to TORAY on a
monthly basis and will be made available to TORAY on a more frequent basis, if requested
for specific purposes.

10. TORAY may, at its discretion, and with a minimum of 7 days’ notice to the client, dispatch
in-house and/or outside expert(s) for on-site examination. All records relevant to the RO
operation shall be made available to such parties upon request.

11. At TMUS sole discretion, warranty claims may not be considered without submission of
detailed calibration information and records for all relevant flowmeters, pressure
transmitters and gauges.
• Pressure gauges and pressure transmitters shall be tested directly using a dead

weight tester or comparison to NIST certified test gauges.
• Flow meters shall be tested by “bucket and stopwatch” techniques if possible, or by

direct comparison to portable flow meters of known accuracy, capable of measuring
flows at the design flow values to +/- 2% of measured value or better.

• Temperature readings shall be verified by direct comparison to NIST certified test
thermometers
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APPENDIX B: Plant Design Operating Conditions 

Feed Source Municipal Waste Water/ MF pretreatment 
Design Temperature  (oF) 80.6 °F 
Design Permeate Flow/ train (GPM) 3472 
Turndown Permeate Flow/ train (GPM) 2772 
Design Recovery 85% 
Trains 1 

Feed Water TDS See Table 2 

Feed Water Turbidity (NTU) ≤ 0.2 for 95% of time, ≤0.5 for 100% of 
time 

Sulfuric Acid (H2SO4) feed pH adjustment 6.9 
Maximum  Element feed pressure psi  See Spec Sheet of Element 

Table 1: Train Details 

Primary Train (Array) 1st 
stage/bank 

2nd 
stage/bank 

3rd Stage/bank 

No. of Pressure Vessels (PV)  No. of 
Elements/PV 

78 
7 

48 
7 

24 
7 

Membrane Type TLF-400DG TLF-400DG TLF-400DG 
Inter stage Boost Pressure (psi) 0 0 0 

Design Permeate Back Pressure (psi) 17 17 17 

Table 2: DESIGN FEED WATER QUALITY 

Component Ions 
(as the ion unless stated otherwise) 

Design Feed 
(mg/L) 

Temperature (oF) 80.6 
pH 7.5 
TDS (note 2) 1451 
Ca 73 
Mg 20.3 
Na 350 
K 22.4 
Sr 0.340 
NH4+ (note 1) 8.76 
Fe (note 7) 0.460 
HCO3 (mg/L as CaCO3) 257.5 
Cl (note 6) 436.7 
SO4 (note 8) 173 
NO3 27.9 
NO2 0.56 
Total Nitrogen as N (note 5) 18.3 
F 0.8 
PO4 0.67 
Silica (as reactive SiO2) 20.8 
TOC (MW >300 Da) (note 4) 10.7 
Residual Chloramine (average) <3.0 
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Note 1 
RO projection software assumes any ammonia present is in the charged NH4+ form. Dissolved 
ammonia gas may be present, depending on the solution pH. At pH 6.9, approximately 0.4% of 
the total ammonia is present as the dissolved gas. Dissolved ammonia gas is uncharged and not 
rejected by RO membrane.  
 
Note 2 
TDS shall by measured for any warranty purposes by evaporation to dryness at 180°C.  
 
Note 3 
Reverse Osmosis membranes remove a percentage of feed constituents. No warranty is given or 
implied for expected permeate concentration of any compound for which the feed concentration 
has not been defined.  
 
Note 4 
TOC is a “catch all” value for total organic compounds present in the feed. It provides no 
information as to the actual organic compounds present. Rejection of organic compounds is 
highly influenced by any charge present on the molecule, and molecular size (of which molecular 
weight is an indicator). Low molecular weight uncharged organic species may be poorly rejected 
on a system basis. If the mix of organic molecules changes in the feed stream, it is possible for 
the TOC passage to vary with no change in the membrane performance. 
 
Note 5 
The Total Nitrogen value (as N) is made up of the following constituents: 

• Ammoniacal Nitrogen (as N) : dissolved ammonia gas + dissolved NH4+ ion (see note 1) 
• Nitrate ion + Nitrite ion (as N) 
• Organic Nitrogen as N  

 
Note 6 
Addition of Cl was used to charge balance the reported design feed water. 
 
Note 7 
The majority of Iron present in the feed water is likely in the oxidized form (Fe3+). Ferric Oxide is 
assumed to be removed during pretreatment. 
 
Note 8 
Feed sulfate value prior to addition of Sulfuric Acid for pH adjustment. A varying, nontrivial 
amount of sulfate can be added depending on pH adjustment requirements. 
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APPENDIX C:  Mandatory Operating Conditions for Performance Warranty 

Toray Membrane USA, Inc. (TMUS) guarantees the performance of its Reverse Osmosis (RO) 
membrane elements in accordance with the conditions presented below. Please note that this 
bulletin is NOT a warranty. It presents only the system operating conditions on which the warranty 
will be based.  The Performance Warranty for Toray RO elements within a system shall be null 
and void if any of the following conditions are not met. 

Conditions of Warranty 
a. The system array, recovery, instrumentation, design parameters and components in which the element(s)
are employed shall be consistent with sound engineering practice. TMUS reserves the right to review all
system designs.
b. Feed water temperature shall be less than 45°C.
c. Feed water turbidity shall be less than 0.2 NTU 95% of the time, less than 0.5 NTU 100% of the time
d. The element(s) shall not be exposed to pressures greater than 600 psi (25.2 bar) for low pressure
brackish water elements
e. Permeate static backpressure shall not exceed static reject pressure at any time.
f. During continuous operation, the pH shall never be less than 2.0 and greater than 11.0. pH adjustment, if
required, will be adjusted using H2SO4 or NaOH or approved equivalent.
g. Recovery ratio shall be consistent with concentration of sparingly soluble salts. There shall be no
irreversible membrane scaling of any type through operation under supersaturated concentration conditions
including but not limited to Ca, Mg, Sr, Ba, salts and silica.
h. There shall be no irreversible membrane fouling by colloidal or precipitated solids. The feed water shall
contain no colloidal sulfur.
i. There shall be no membrane damage or irreversible fouling caused by chemical compounds of inorganic
or organic nature (e.g., surfactants, solvents, soluble oils, free oils, lipids and high molecular weight natural
polymers).
j. Feed water shall contain no ozone, permanganate, or other strong oxidizing agents.
k. Adequate provisions against microbiological contamination shall be incorporated into the system design,
as well as into all operating and maintenance procedures. There shall be no irreversible fouling caused by
such organisms of any type (including but not limited to algae, bacteria, molds and yeasts, either viable or
deceased)
l. Elements must be in use for at least six hours before formaldehyde is used as a biocide. If the elements
are exposed to formaldehyde before this period, severe irreversible loss in flux may result.
m. Cleaning shall be initiated when the normalized product flow declines by 10% to 15%.
n. The element(s) shall not be exposed to a pH less than 1 or greater than 11 during cleaning or in shutdown
periods. More specifically, maximum pH 11 when the cleaning temperature is less than or equal to 35°C,
and maximum pH 10 when the temperature is greater than 35°C but less than or equal to 45°C.
o. Foulants are site specific. The optimal cleaning regime usually can only be determined at the site through
running cleaning trials. Toray recommends the buyer to consult with an expert membrane cleaning chemical
supplier to determine the best cleaning regime. It is the responsibility of the buyer to maintain the elements
in a clean condition.
p. It is the responsibility of the client to satisfy themselves that all third party chemicals which may contact
the membrane element (including, but not limited to antiscalants, pretreatment additives, non-oxidizing
biocides and cleaners), are compatible with Toray membrane elements and effective for their purpose. Such
information shall be supplied by the chemical vendors.
q. Buyer shall be responsible for providing the user with adequate system operating and maintenance
manuals, operator and supervisor training and ensuring user’s ability to perform cleaning and other
performance restoration and diagnostic procedures.
r. Buyer shall ensure that frequent, adequate system and subsystem performance data are routinely logged,
reviewed and filed in a systematic format. Such information is to be made available to TMUS on a
reasonable basis in the event a claim is made against TMUS. Performance data shall include as a minimum:
operating time, pH, pressure and pressure drop; feed water, permeate and brine flows and TDS; feed water
temperature and antiscalant dosage.
s. TMUS will have the final decision on element replacement, repair or supply of additional elements
necessary to maintain output quality and quantity.

Reminders 
1. Permeate obtained from first hour of operation should be discharged to drain.
2. If elements need to be returned to TMUS for warranty evaluation, please obtain an RMA (Return Material
Authorization) number from TMUS before shipping.
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SYSTEM OVERVIEW REPORT(FULL)

Project Name : OCWD TLF-400DG 78_48_24-7M + Qp2772gpm + R85% + 17PSI PBP + Y0 + SPI10% + FF1

Component Info : Software  //  RO Calculation  //  NF Calculation  //  RO Membrane Database  //  NF Membrane Database

1.4.39.1  //  2.1  //  1.1.1  //  2.1  //  1.4

1. PROJECTION SUMMARY

1.1. Flow Diagram 

Minimum Temperature : 67.10  deg. F
Maximum Temperature : 80.60  deg. F

 

1.2. Inlet/Outlet Summary 

Total RO/NF System

Temperature
deg. F

Flow Rate
USG/min

TDS
mg/l

Boron
mg/l

Cl
mg/l

Others※
mg/l

Feed 67.10 3261.18 1450.62 0.00 436.71 1013.91

  Total feed - 3261.18 1450.62 0.00 436.71 1013.91

Product 67.10 2772.00 49.24 0.00 13.58 35.66

  Total Product - 2772.00 49.24 0.00 13.58 35.66

Discharge 67.10 489.18 9333.69 0.00 2834.43 6499.27

  Total Discharge - 489.18 9333.69 0.00 2834.43 6499.27

Total System Recovery 85.00%

※Details for others available at 1.4 Stream Details 

1.3. RO/NF Summary 

RO/NF
Name

Stg. Rec.
Avg.
Flux

Feed
Press.

Total
DP

Membrane
Age

SPI FA
Element Type

(EL/PV)
Total
PV

Stream
Flow
Rate

TDS

%
USG/

ft²/day
lbf/in²
(psi)

lbf/in²
(psi)

year %/year - pcs USG/min mg/l

Pass1 RO 3 85.00 9.47 118.2 17.58 0.00 10.00 1.000 TLF-400DG(7) 150  Feed 3261 1441

 Brine 489.2 9334

 Perm.(Front)

 Perm.(Rear) 2772 49.24

Disclaimer : 
The program is intended to be used by persons having technical skill, at their own discretion and risk. The projections, obtained with the program, are the expected
system performance, based on the average, nominal element-performance and are not automatically guaranteed.Toray shall not be liable for any error or miscalculation
in the program.The obtained results cannot be used to raise any claim for liability or warranty. It is the users responsibility to make provisions against fouling,
scaling and chemical attacks, to account for piping and valve pressure losses, feed pump suction pressure and permeate backpressure. For questions please contact us
through our website at www.water.toray 

Computed date:12/22/2025 07:21  1/8
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1.4. Stream Details 

Stream Name Raw Feed Pump IN Pass1 Feed Pass1 Perm. Pass1 Brine

Connected unit Dosing IN Pump IN RO IN Product IN DischargeIN

Flow Rate USG/min 3261.18 3261.18 3261.18 2772.00 489.18

Pressure lbf/in² (psi) 0.00 0.00 118.17 17.00 97.58

Ca2+ mg/l 73.00 73.00 73.00 1.54 477.94

Mg2+ mg/l 20.30 20.30 20.30 0.19 134.24

Na+ mg/l 350.00 350.00 350.00 12.34 2263.39

K+ mg/l 22.40 22.40 22.40 1.13 142.94

Ba2+ mg/l 0.00 0.00 0.00 0.00 0.00

Sr2+ mg/l 0.34 0.34 0.34 <0.01 2.23

NH4+ mg/l 8.76 8.76 8.76 0.71 54.37

Fe2+ mg/l 0.46 0.46 0.46 0.00 3.07

HCO3- mg/l 314.00 264.56 264.56 11.08 1703.50

Cl- mg/l 436.71 436.71 436.71 13.58 2834.43

SO42- mg/l 173.00 212.92 212.92 1.59 1410.44

NO3- mg/l 28.64 28.64 28.64 6.40 154.68

F- mg/l 0.80 0.80 0.80 0.06 4.98

Br- mg/l 0.00 0.00 0.00 0.00 0.00

PO43- mg/l 0.67 0.67 0.67 <0.01 4.46

CO32- mg/l 0.74 0.16 0.16 <0.01 7.88

Boron mg/l 0.00 0.00 0.00 0.00 0.00

SiO2 mg/l 20.80 20.80 20.80 0.62 135.17

CO2 mg/l 15.35 51.44 51.44 141.72 49.56

TDS mg/l 1450.62 1440.50 1440.50 49.24 9333.69

pH - 7.50 6.90 6.90 5.13 7.66

Hardness mg/l CaCO₃ 267.12 267.12 267.12 4.65 1754.46

EC(25℃) μS/cm 2363.65 2383.27 2383.27 90.57 12708.62

Computed date:12/22/2025 07:21  2/8
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1.5. Saturation 

Pass1 RO Pass1 RO

Unit Feed Brine

LSI - -0.46 1.65

SDSI - -0.51 1.38

CaCO3 % - -

CaSO4 % 3.15 40.38

CaF2 % - -

PO4 % 0.54 10000.00

BaSO4 % 0.00 0.00

Mg(OH)2 % - -

SrSO4 % 1.00 9.40

SrCO3 % - -

SiO2 % 22.47 118.57

1.6. Energy Consumption 

Unit Feed Pump Pass1 RO Total

PX Model - - - - -

Quantity - - - - -

Power Used kW 0.00 209.54 0.00 209.54

Pump Efficiency - 0.80 0.80 0.80 -

Motor Efficiency - 1.00 1.00 1.00 -

ERD Efficiency - - - - -
Lubrication Flow
Fraction

% - - - -

ERD Mixing Fraction % - - - -

ERD Internal Press.
Drop

lbf/in²
(psi)

- - - -

ERD Power Saved kW - - - -

ERD Discharge Press.
lbf/in²
(psi)

- - - -

Power Consumption kWh/m3 - - - 0.33

1.7. Chemicals 

Sulfuric
Dosing

Total

Sulphuric Acid mg/L 23.47 23.47

kg/d 724.45 724.45

Hydrochloric Acid mg/L -

kg/d -

Sodium Carbonate mg/L -

kg/d -

Lime (Calcium Hydroxide) mg/L -

kg/d -

Sodium Hydroxide mg/L -

kg/d -

Sodium Chloride mg/L -

kg/d -

Disclaimer : 
Chemical consumption is based on 100% solution or solid chemicals. This information is for reference only and is not guaranteed. 

Computed date:12/22/2025 07:21  3/8
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1.8. Warnings 

Warning

Caution Pass1 RO, Stage 1, Module 7 Brine flow rate is below recommended lower limit. Reference value=15.77[USG/min], Actual=14
.18[USG/min] (C0123)
Pass1 RO, Stage 2, Module 4 Brine flow rate is below recommended lower limit. Reference value=15.77[USG/min], Actual=14
.78[USG/min] (C0123)
Pass1 RO, Stage 2, Module 5 Brine flow rate is below recommended lower limit. Reference value=15.77[USG/min], Actual=13
.51[USG/min] (C0123)
Pass1 RO, Stage 2, Module 6 Brine flow rate is below recommended lower limit. Reference value=15.77[USG/min], Actual=12
.50[USG/min] (C0123)
Pass1 RO, Stage 2, Module 7 Brine flow rate is below recommended lower limit. Reference value=15.77[USG/min], Actual=11
.71[USG/min] (C0123)
Pass1 RO, Stage 1 Lead element flux exceeds recommended upper limit. Reference value=14.73[USG/ft²/day], Actual=17.14
[USG/ft²/day] (C0125)

Notice Pass1 RO, Stage 1, Module 3 Brine to permeate ratio is below lower limit. Reference value=7 Actual=6.54291 (C0136)
Pass1 RO, Stage 1, Module 4 Brine to permeate ratio is below lower limit. Reference value=7 Actual=5.99133 (C0136)
Pass1 RO, Stage 1, Module 5 Brine to permeate ratio is below lower limit. Reference value=7 Actual=5.50492 (C0136)
Pass1 RO, Stage 1, Module 6 Brine to permeate ratio is below lower limit. Reference value=7 Actual=5.11759 (C0136)
Pass1 RO, Stage 1, Module 7 Brine to permeate ratio is below lower limit. Reference value=7 Actual=4.87702 (C0136)
Pass1 RO The Langelier Saturation Index (LSI) is greater than 0. Scale inhibitor required.(C0137)
Pass1 RO Concentration of silica exceeds saturation.See https://rpicalc.ropur.com for details.(C0142)
Pass1 RO Concentration of phosphate exceeds saturation.See https://rpicalc.ropur.com for details.(C0447)

Computed date:12/22/2025 07:21  4/8
25



2. RO/NF Details
2.1. Pass1 RO Details
  2.1.1. Pass1 RO Unit Level Data
  Pass1 RO System Data 

Feed Water Type Tertiary Waste MF/UF

Temperature deg. F 67.10

Feed Pressure lbf/in² (psi) 118.17

Total DP lbf/in² (psi) 17.58

Brine Pressure lbf/in² (psi) 97.58

Recovery % 85.00

Average Flux USG/ft²/day 9.47

Feed Flow Rate USG/min 3261.18

Brine Flow Rate USG/min 489.18

Perm. Flow Rate (Total) USG/min 2772.00

Perm. Flow Rate (Front) USG/min -

Perm. Flow Rate (Rear) USG/min 2772.00

Feed TDS mg/l 1440.50

Brine TDS mg/l 9333.69

Perm. TDS (Total) mg/l 49.24

Perm. TDS (Front) mg/l -

Perm. TDS (Rear) mg/l 49.24

Total Vessels pcs 150

Total Elements pcs 1050

 
  Pass1 RO Stage data 

Stage1 Stage2 Stage3

Vessels/Stage pcs 78 48 24

Elements/Vessel pcs 7 7 7

Elements/Stage pcs 546 336 168

Recovery % 66.08 49.19 12.97

Average Flux USG/ft²/day 14.16 5.81 1.56

Feed Flow Rate USG/min 3261.18 1106.31 562.11

Brine Flow Rate USG/min 1106.31 562.11 489.18

Perm. Flow Rate USG/min 2154.86 544.21 72.93

Boost Pressure lbf/in² (psi) 0.00 0.00 0.00

Feed Pipe Pressure Loss lbf/in² (psi) 1.00 1.00 1.00

RO/NF Inlet Pressure lbf/in² (psi) 117.17 108.55 103.41

DP/Vessel lbf/in² (psi) 7.62 4.14 5.82

Brine Pressure lbf/in² (psi) 109.55 104.41 97.58

Permeate Back Pressure lbf/in² (psi) 17.00 17.00 17.00

Lead Element TLF-400DG TLF-400DG TLF-400DG

   Feed Flow Rate USG/min 41.81 23.05 23.42

   Product Flow Rate USG/min 4.78 2.57 0.66

   Flux USG/ft²/day 17.14 9.22 2.37

Last Element TLF-400DG TLF-400DG TLF-400DG

   Permeate Flow Rate USG/min 2.91 0.79 0.27

   Brine Flow Rate USG/min 14.18 11.71 20.38

   Brine/Permeate Ratio - 4.88 14.75 74.55

   Net Driving Pressure lbf/in² (psi) 66.66 30.53 21.64

 
  Pass1 RO Inlet/Outlet Water analysis 

Unit
Stage1
Inlet

Stage1
Brine

Stage1
Permeate

Stage2
Inlet

Stage2
Brine

Stage2
Permeate

Stage3
Inlet

Stage3
Brine

Stage3
Permeate

Ca2+ mg/l 73.00 214.28 0.47 214.28 418.30 3.55 418.30 477.94 18.29

Mg2+ mg/l 20.30 59.73 0.06 59.73 117.13 0.44 117.13 134.24 2.30

Na+ mg/l 350.00 1024.39 3.77 1024.39 1988.65 28.43 1988.65 2263.39 145.79

K+ mg/l 22.40 65.36 0.34 65.36 126.12 2.60 126.12 142.94 13.28

Ba2+ mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Sr2+ mg/l 0.34 1.00 <0.01 1.00 1.95 0.02 1.95 2.23 0.09

NH4+ mg/l 8.76 25.39 0.22 25.39 48.39 1.63 48.39 54.37 8.24

Fe2+ mg/l 0.46 1.36 0.00 1.36 2.67 0.00 2.67 3.07 0.00

HCO3- mg/l 264.56 775.03 3.75 775.03 1498.25 24.57 1498.25 1703.50 126.74

Cl- mg/l 436.71 1279.34 4.10 1279.34 2487.69 31.24 2487.69 2834.43 161.97

SO42- mg/l 212.92 626.70 0.48 626.70 1229.92 3.65 1229.92 1410.44 19.08

NO3- mg/l 28.64 80.40 2.07 80.40 143.88 14.83 143.88 154.68 71.48

F- mg/l 0.80 2.32 0.02 2.32 4.43 0.14 4.43 4.98 0.74

Br- mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

PO43- mg/l 0.67 1.97 <0.01 1.97 3.88 <0.01 3.88 4.46 0.02

CO32- mg/l 0.16 1.38 <0.01 1.38 5.78 <0.01 5.78 7.88 0.03

Boron mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

SiO2 mg/l 20.80 60.84 0.24 60.84 118.46 1.33 118.46 135.17 6.38

CO2 mg/l 51.44 50.60 50.99 50.60 50.96 50.43 50.96 49.56 50.50

TDS mg/l 1440.50 4219.49 15.51 4219.49 8195.49 112.43 8195.49 9333.69 574.42

pH - 6.90 7.34 5.11 7.34 7.59 5.92 7.59 7.66 6.61

Hardness mg/l CaCO₃ 267.12 784.67 1.41 784.67 1534.00 10.69 1534.00 1754.46 55.25

EC(25℃) μS/cm 2383.27 6235.34 30.32 6235.34 11313.47 199.88 11313.47 12708.62 947.31

Computed date:12/22/2025 07:21  5/8
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  2.1.2. Pass1 RO Element Level Data

  2.1.2.1. Pass1 RO Stage1 Elements

  Elements Flow & Pressure 

Element1 Element2 Element3 Element4 Element5 Element6 Element7

Element Type TLF-400DG TLF-400DG TLF-400DG TLF-400DG TLF-400DG TLF-400DG TLF-400DG

Area ft²(m²) 400 (37) 400 (37) 400 (37) 400 (37) 400 (37) 400 (37) 400 (37)

Membrane Age Year 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Flow Allowance - 1.00 1.00 1.00 1.00 1.00 1.00 1.00

SPI %/yr 10.00 10.00 10.00 10.00 10.00 10.00 10.00

Recovery % 11.43 12.29 13.26 14.30 15.37 16.35 17.02

Flux USG/ft²/day 17.14 16.33 15.44 14.45 13.31 11.98 10.43

Feed Flow Rate USG/min 41.81 37.03 32.48 28.17 24.14 20.43 17.09

Brine Flow Rate USG/min 37.03 32.48 28.17 24.14 20.43 17.09 14.18

Perm. Flow Rate USG/min 4.78 4.55 4.31 4.03 3.71 3.34 2.91

Beta - 1.22 1.23 1.23 1.24 1.24 1.24 1.23

Feed Pressure lbf/in² (psi) 117.17 115.42 113.94 112.70 111.66 110.81 110.11

DP lbf/in² (psi) 1.74 1.48 1.25 1.04 0.85 0.70 0.56

Brine Pressure lbf/in² (psi) 115.42 113.94 112.70 111.66 110.81 110.11 109.55

  Elements Feed Water Analysis 

Total Element1 Element2 Element3 Element4 Element5 Element6 Element7

Ca2+ mg/l 73.00 73.00 82.39 93.91 108.22 126.21 149.04 178.01

Mg2+ mg/l 20.30 20.30 22.92 26.12 30.11 35.13 41.50 49.59

Na+ mg/l 350.00 350.00 394.96 450.04 518.45 604.45 713.45 851.65

K+ mg/l 22.40 22.40 25.27 28.79 33.15 38.64 45.58 54.38

Ba2+ mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Sr2+ mg/l 0.34 0.34 0.38 0.44 0.50 0.59 0.69 0.83

NH4+ mg/l 8.76 8.76 9.87 11.24 12.94 15.07 17.76 21.16

Fe2+ mg/l 0.46 0.46 0.52 0.59 0.68 0.80 0.94 1.13

HCO3- mg/l 264.56 264.56 298.64 340.84 392.62 457.73 540.23 644.83

Cl- mg/l 436.71 436.71 492.83 561.61 647.04 754.46 890.64 1063.35

SO42- mg/l 212.92 212.92 240.37 274.02 315.86 368.51 435.35 520.26

NO3- mg/l 28.64 28.64 32.22 36.58 41.96 48.67 57.08 67.56

F- mg/l 0.80 0.80 0.90 1.03 1.18 1.38 1.62 1.93

Br- mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

PO43- mg/l 0.67 0.67 0.76 0.86 0.99 1.16 1.37 1.64

CO32- mg/l 0.16 0.16 0.18 0.24 0.32 0.44 0.63 0.93

Boron mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

SiO2 mg/l 20.80 20.80 23.47 26.74 30.80 35.90 42.37 50.58

CO2 mg/l 51.44 51.44 51.36 50.91 50.88 50.80 50.69 50.50

TDS mg/l 1440.50 1440.50 1625.67 1853.05 2134.84 2489.13 2938.26 3507.83

pH - 6.90 6.90 6.95 7.00 7.06 7.13 7.19 7.26

  Elements Permeate Water Analysis 

Total Element1 Element2 Element3 Element4 Element5 Element6 Element7

Ca2+ mg/l 0.47 0.21 0.25 0.30 0.40 0.55 0.77 1.14

Mg2+ mg/l 0.06 0.03 0.03 0.04 0.05 0.07 0.10 0.14

Na+ mg/l 3.77 1.66 1.98 2.42 3.20 4.40 6.24 9.16

K+ mg/l 0.34 0.15 0.18 0.22 0.29 0.40 0.57 0.84

Ba2+ mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Sr2+ mg/l <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01

NH4+ mg/l 0.22 0.10 0.12 0.14 0.19 0.26 0.36 0.53

Fe2+ mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

HCO3- mg/l 3.75 2.19 2.39 2.68 3.26 4.18 5.63 8.01

Cl- mg/l 4.10 1.80 2.16 2.63 3.48 4.79 6.80 9.99

SO42- mg/l 0.48 0.21 0.25 0.30 0.40 0.56 0.79 1.16

NO3- mg/l 2.07 0.92 1.10 1.34 1.76 2.41 3.41 4.96

F- mg/l 0.02 <0.01 0.01 0.01 0.02 0.02 0.03 0.05

Br- mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

PO43- mg/l <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01

CO32- mg/l <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01

Boron mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

SiO2 mg/l 0.24 0.12 0.15 0.18 0.22 0.28 0.37 0.51

CO2 mg/l 50.99 51.44 51.36 50.91 50.88 50.80 50.69 50.50

TDS mg/l 15.51 7.39 8.62 10.26 13.26 17.91 25.07 36.49

pH - 5.11 4.89 4.92 4.98 5.06 5.17 5.29 5.45
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 2.1.2. Pass1 RO Element Level Data

 2.1.2.2. Pass1 RO Stage2 Elements

 Elements Flow & Pressure 

Element1 Element2 Element3 Element4 Element5 Element6 Element7

Element Type TLF-400DG TLF-400DG TLF-400DG TLF-400DG TLF-400DG TLF-400DG TLF-400DG

Area ft²(m²) 400 (37) 400 (37) 400 (37) 400 (37) 400 (37) 400 (37) 400 (37)

Membrane Age Year 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Flow Allowance - 1.00 1.00 1.00 1.00 1.00 1.00 1.00

SPI %/yr 10.00 10.00 10.00 10.00 10.00 10.00 10.00

Recovery % 11.16 10.90 10.38 9.59 8.59 7.47 6.35

Flux USG/ft²/day 9.22 8.01 6.79 5.62 4.55 3.62 2.85

Feed Flow Rate USG/min 23.05 20.48 18.24 16.35 14.78 13.51 12.50

Brine Flow Rate USG/min 20.48 18.24 16.35 14.78 13.51 12.50 11.71

Perm. Flow Rate USG/min 2.57 2.23 1.89 1.57 1.27 1.01 0.79

Beta - 1.16 1.15 1.14 1.12 1.10 1.08 1.07

Feed Pressure lbf/in² (psi) 108.55 107.72 106.99 106.36 105.80 105.29 104.83

DP lbf/in² (psi) 0.83 0.72 0.64 0.56 0.50 0.46 0.42

Brine Pressure lbf/in² (psi) 107.72 106.99 106.36 105.80 105.29 104.83 104.41

 Elements Feed Water Analysis 

Total Element1 Element2 Element3 Element4 Element5 Element6 Element7

Ca2+ mg/l 214.28 214.28 241.00 270.24 301.22 332.77 363.56 392.35

Mg2+ mg/l 59.73 59.73 67.20 75.40 84.09 92.96 101.63 109.77

Na+ mg/l 1024.39 1024.39 1151.51 1290.42 1437.32 1586.63 1731.89 1867.21

K+ mg/l 65.36 65.36 73.43 82.23 91.52 100.94 110.08 118.55

Ba2+ mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Sr2+ mg/l 1.00 1.00 1.12 1.26 1.40 1.55 1.69 1.83

NH4+ mg/l 25.39 25.39 28.49 31.86 35.40 38.98 42.42 45.59

Fe2+ mg/l 1.36 1.36 1.53 1.71 1.91 2.11 2.31 2.50

HCO3- mg/l 775.03 775.03 870.99 975.93 1086.43 1198.38 1307.00 1407.94

Cl- mg/l 1279.34 1279.34 1438.32 1612.14 1796.05 1983.11 2165.23 2335.08

SO42- mg/l 626.70 626.70 705.21 791.24 882.54 975.74 1066.93 1152.47

NO3- mg/l 80.40 80.40 89.67 99.59 109.79 119.78 129.06 137.18

F- mg/l 2.32 2.32 2.60 2.91 3.24 3.56 3.88 4.17

Br- mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

PO43- mg/l 1.97 1.97 2.22 2.49 2.78 3.08 3.37 3.64

CO32- mg/l 1.38 1.38 1.79 2.30 2.91 3.59 4.32 5.07

Boron mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

SiO2 mg/l 60.84 60.84 68.41 76.68 85.43 94.35 103.04 111.15

CO2 mg/l 50.60 50.60 50.47 50.20 50.19 50.33 50.53 50.74

TDS mg/l 4219.49 4219.49 4743.49 5316.39 5922.03 6537.53 7136.40 7694.48

pH - 7.34 7.34 7.38 7.43 7.47 7.51 7.54 7.57

 Elements Permeate Water Analysis 

Total Element1 Element2 Element3 Element4 Element5 Element6 Element7

Ca2+ mg/l 3.55 1.51 2.01 2.71 3.69 5.05 6.93 9.43

Mg2+ mg/l 0.44 0.19 0.25 0.34 0.46 0.63 0.87 1.18

Na+ mg/l 28.43 12.16 16.17 21.77 29.61 40.51 55.47 75.40

K+ mg/l 2.60 1.11 1.48 1.99 2.71 3.70 5.06 6.88

Ba2+ mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Sr2+ mg/l 0.02 <0.01 <0.01 0.01 0.02 0.02 0.03 0.04

NH4+ mg/l 1.63 0.70 0.93 1.26 1.70 2.32 3.17 4.30

Fe2+ mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

HCO3- mg/l 24.57 10.57 14.04 18.84 25.48 34.92 47.94 65.22

Cl- mg/l 31.24 13.29 17.70 23.86 32.50 44.55 61.12 83.27

SO42- mg/l 3.65 1.55 2.06 2.78 3.79 5.21 7.16 9.76

NO3- mg/l 14.83 6.53 8.63 11.53 15.54 21.05 28.50 38.26

F- mg/l 0.14 0.06 0.08 0.11 0.15 0.21 0.28 0.38

Br- mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

PO43- mg/l <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01

CO32- mg/l <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01

Boron mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

SiO2 mg/l 1.33 0.63 0.81 1.05 1.39 1.85 2.49 3.33

CO2 mg/l 50.43 50.60 50.47 50.20 50.19 50.33 50.53 50.74

TDS mg/l 112.43 48.32 64.18 86.26 117.04 160.03 219.02 297.46

pH - 5.92 5.57 5.69 5.82 5.94 6.08 6.21 6.33
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  2.1.2. Pass1 RO Element Level Data

  2.1.2.3. Pass1 RO Stage3 Elements

  Elements Flow & Pressure 

Element1 Element2 Element3 Element4 Element5 Element6 Element7

Element Type TLF-400DG TLF-400DG TLF-400DG TLF-400DG TLF-400DG TLF-400DG TLF-400DG

Area ft²(m²) 400 (37) 400 (37) 400 (37) 400 (37) 400 (37) 400 (37) 400 (37)

Membrane Age Year 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Flow Allowance - 1.00 1.00 1.00 1.00 1.00 1.00 1.00

SPI %/yr 10.00 10.00 10.00 10.00 10.00 10.00 10.00

Recovery % 2.82 2.46 2.14 1.88 1.66 1.48 1.32

Flux USG/ft²/day 2.37 2.00 1.71 1.46 1.27 1.11 0.98

Feed Flow Rate USG/min 23.42 22.76 22.20 21.73 21.32 20.97 20.66

Brine Flow Rate USG/min 22.76 22.20 21.73 21.32 20.97 20.66 20.38

Perm. Flow Rate USG/min 0.66 0.56 0.48 0.41 0.35 0.31 0.27

Beta - 1.04 1.03 1.03 1.02 1.02 1.02 1.02

Feed Pressure lbf/in² (psi) 103.41 102.51 101.64 100.79 99.97 99.16 98.37

DP lbf/in² (psi) 0.90 0.87 0.85 0.83 0.81 0.79 0.78

Brine Pressure lbf/in² (psi) 102.51 101.64 100.79 99.97 99.16 98.37 97.58

  Elements Feed Water Analysis 

Total Element1 Element2 Element3 Element4 Element5 Element6 Element7

Ca2+ mg/l 418.30 418.30 430.08 440.56 449.84 458.08 465.42 472.00

Mg2+ mg/l 117.13 117.13 120.48 123.46 126.12 128.49 130.61 132.52

Na+ mg/l 1988.65 1988.65 2043.57 2092.19 2135.11 2173.01 2206.60 2236.54

K+ mg/l 126.12 126.12 129.53 132.53 135.17 137.49 139.53 141.33

Ba2+ mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Sr2+ mg/l 1.95 1.95 2.00 2.05 2.10 2.13 2.17 2.20

NH4+ mg/l 48.39 48.39 49.63 50.72 51.67 52.49 53.20 53.83

Fe2+ mg/l 2.67 2.67 2.75 2.82 2.88 2.93 2.98 3.03

HCO3- mg/l 1498.25 1498.25 1539.40 1576.02 1607.80 1635.96 1660.99 1683.36

Cl- mg/l 2487.69 2487.69 2556.78 2618.03 2672.13 2719.99 2762.46 2800.37

SO42- mg/l 1229.92 1229.92 1265.20 1296.68 1324.70 1349.68 1372.04 1392.17

NO3- mg/l 143.88 143.88 146.70 148.99 150.82 152.24 153.32 154.12

F- mg/l 4.43 4.43 4.54 4.64 4.73 4.81 4.87 4.93

Br- mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

PO43- mg/l 3.88 3.88 3.99 4.09 4.18 4.26 4.34 4.40

CO32- mg/l 5.78 5.78 6.16 6.54 6.82 7.10 7.37 7.63

Boron mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

SiO2 mg/l 118.46 118.46 121.77 124.72 127.32 129.63 131.68 133.52

CO2 mg/l 50.96 50.96 50.75 50.36 50.40 50.32 50.14 49.88

TDS mg/l 8195.49 8195.49 8422.60 8624.05 8801.40 8958.29 9097.58 9221.94

pH - 7.59 7.59 7.61 7.62 7.63 7.63 7.64 7.65

  Elements Permeate Water Analysis 

Total Element1 Element2 Element3 Element4 Element5 Element6 Element7

Ca2+ mg/l 18.29 11.64 13.99 16.65 19.58 22.74 26.06 29.51

Mg2+ mg/l 2.30 1.46 1.75 2.09 2.46 2.86 3.28 3.72

Na+ mg/l 145.79 92.99 111.68 132.79 156.06 181.10 207.46 234.73

K+ mg/l 13.28 8.48 10.18 12.10 14.21 16.49 18.88 21.36

Ba2+ mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Sr2+ mg/l 0.09 0.05 0.07 0.08 0.09 0.11 0.12 0.14

NH4+ mg/l 8.24 5.28 6.34 7.52 8.82 10.22 11.68 13.20

Fe2+ mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

HCO3- mg/l 126.74 80.63 96.80 115.40 135.76 157.64 180.67 204.48

Cl- mg/l 161.97 102.94 123.78 147.34 173.37 201.42 231.02 261.68

SO42- mg/l 19.08 12.09 14.55 17.34 20.42 23.75 27.26 30.91

NO3- mg/l 71.48 46.57 55.55 65.59 76.54 88.18 100.29 112.65

F- mg/l 0.74 0.47 0.57 0.67 0.79 0.91 1.05 1.18

Br- mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

PO43- mg/l 0.02 0.01 0.01 0.01 0.02 0.02 0.02 0.03

CO32- mg/l 0.03 0.01 0.02 0.02 0.03 0.04 0.06 0.08

Boron mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

SiO2 mg/l 6.38 4.08 4.88 5.80 6.82 7.92 9.08 10.30

CO2 mg/l 50.50 50.96 50.75 50.36 50.40 50.32 50.14 49.88

TDS mg/l 574.42 366.71 440.18 523.40 614.97 713.40 816.95 923.96

pH - 6.61 6.42 6.50 6.58 6.64 6.71 6.76 6.82
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SYSTEM OVERVIEW REPORT(FULL)

Project Name : OCWD TLF-400DG 78_48_24-7M + Qp2772gpm + R85% + 17PSI PBP + Y0 + SPI10% + FF1

Component Info : Software  //  RO Calculation  //  NF Calculation  //  RO Membrane Database  //  NF Membrane Database

1.4.39.1  //  2.1  //  1.1.1  //  2.1  //  1.4

1. PROJECTION SUMMARY

1.1. Flow Diagram 

Minimum Temperature : 67.10  deg. F
Maximum Temperature : 80.60  deg. F

 

1.2. Inlet/Outlet Summary 

Total RO/NF System

Temperature
deg. F

Flow Rate
USG/min

TDS
mg/l

Boron
mg/l

Cl
mg/l

Others※
mg/l

Feed 80.60 3261.18 1450.75 0.00 436.71 1014.04

  Total feed - 3261.18 1450.75 0.00 436.71 1014.04

Product 80.60 2772.00 76.34 0.00 21.25 55.09

  Total Product - 2772.00 76.34 0.00 21.25 55.09

Discharge 80.60 489.18 9184.23 0.00 2790.94 6393.29

  Total Discharge - 489.18 9184.23 0.00 2790.94 6393.29

Total System Recovery 85.00%

※Details for others available at 1.4 Stream Details 

1.3. RO/NF Summary 

RO/NF
Name

Stg. Rec.
Avg.
Flux

Feed
Press.

Total
DP

Membrane
Age

SPI FA
Element Type

(EL/PV)
Total
PV

Stream
Flow
Rate

TDS

%
USG/

ft²/day
lbf/in²
(psi)

lbf/in²
(psi)

year %/year - pcs USG/min mg/l

Pass1 RO 3 85.00 9.47 107.4 14.37 0.00 10.00 1.000 TLF-400DG(7) 150  Feed 3261 1441

 Brine 489.2 9184

 Perm.(Front)

 Perm.(Rear) 2772 76.34

Disclaimer : 
The program is intended to be used by persons having technical skill, at their own discretion and risk. The projections, obtained with the program, are the expected
system performance, based on the average, nominal element-performance and are not automatically guaranteed.Toray shall not be liable for any error or miscalculation
in the program.The obtained results cannot be used to raise any claim for liability or warranty. It is the users responsibility to make provisions against fouling,
scaling and chemical attacks, to account for piping and valve pressure losses, feed pump suction pressure and permeate backpressure. For questions please contact us
through our website at www.water.toray 
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1.4. Stream Details 

Stream Name Raw Feed Pump IN Pass1 Feed Pass1 Perm. Pass1 Brine

Connected unit Dosing IN Pump IN RO IN Product IN DischargeIN

Flow Rate USG/min 3261.18 3261.18 3261.18 2772.00 489.18

Pressure lbf/in² (psi) 0.00 0.00 107.35 17.00 89.98

Ca2+ mg/l 73.00 73.00 73.00 2.41 473.00

Mg2+ mg/l 20.30 20.30 20.30 0.30 133.61

Na+ mg/l 350.00 350.00 350.00 19.22 2224.42

K+ mg/l 22.40 22.40 22.40 1.76 139.38

Ba2+ mg/l 0.00 0.00 0.00 0.00 0.00

Sr2+ mg/l 0.34 0.34 0.34 0.01 2.20

NH4+ mg/l 8.76 8.76 8.76 1.09 52.20

Fe2+ mg/l 0.46 0.46 0.46 0.00 3.07

HCO3- mg/l 314.00 268.29 268.29 17.20 1690.26

Cl- mg/l 436.71 436.71 436.71 21.25 2790.94

SO42- mg/l 173.00 210.13 210.13 2.47 1386.91

NO3- mg/l 28.64 28.64 28.64 9.54 136.84

F- mg/l 0.80 0.80 0.80 0.10 4.78

Br- mg/l 0.00 0.00 0.00 0.00 0.00

PO43- mg/l 0.67 0.67 0.67 <0.01 4.45

CO32- mg/l 0.87 0.19 0.19 <0.01 9.03

Boron mg/l 0.00 0.00 0.00 0.00 0.00

SiO2 mg/l 20.80 20.80 20.80 0.98 133.13

CO2 mg/l 13.95 47.42 47.42 166.02 45.28

TDS mg/l 1450.75 1441.49 1441.49 76.34 9184.23

pH - 7.50 6.90 6.90 5.21 7.65

Hardness mg/l CaCO₃ 267.12 267.12 267.12 7.29 1739.51

EC(25℃) μS/cm 2363.87 2382.03 2382.03 138.21 12519.38
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1.5. Saturation 

Pass1 RO Pass1 RO

Unit Feed Brine

LSI - -0.35 1.75

SDSI - -0.32 1.50

CaCO3 % - -

CaSO4 % 3.11 39.77

CaF2 % - -

PO4 % 3.52 10000.00

BaSO4 % 0.00 0.00

Mg(OH)2 % - -

SrSO4 % 0.99 9.27

SrCO3 % - -

SiO2 % 19.86 103.20

1.6. Energy Consumption 

Unit Feed Pump Pass1 RO Total

PX Model - - - - -

Quantity - - - - -

Power Used kW 0.00 190.36 0.00 190.36

Pump Efficiency - 0.80 0.80 0.80 -

Motor Efficiency - 1.00 1.00 1.00 -

ERD Efficiency - - - - -
Lubrication Flow
Fraction

% - - - -

ERD Mixing Fraction % - - - -

ERD Internal Press.
Drop

lbf/in²
(psi)

- - - -

ERD Power Saved kW - - - -

ERD Discharge Press.
lbf/in²
(psi)

- - - -

Power Consumption kWh/m3 - - - 0.30

1.7. Chemicals 

Sulfuric
Dosing

Total

Sulphuric Acid mg/L 21.84 21.84

kg/d 673.96 673.96

Hydrochloric Acid mg/L -

kg/d -

Sodium Carbonate mg/L -

kg/d -

Lime (Calcium Hydroxide) mg/L -

kg/d -

Sodium Hydroxide mg/L -

kg/d -

Sodium Chloride mg/L -

kg/d -

Disclaimer : 
Chemical consumption is based on 100% solution or solid chemicals. This information is for reference only and is not guaranteed. 
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1.8. Warnings 

Warning

Caution Pass1 RO, Stage 1, Module 6 Brine flow rate is below recommended lower limit. Reference value=15.77[USG/min], Actual=14
.74[USG/min] (C0123)
Pass1 RO, Stage 1, Module 7 Brine flow rate is below recommended lower limit. Reference value=15.77[USG/min], Actual=12
.07[USG/min] (C0123)
Pass1 RO, Stage 2, Module 2 Brine flow rate is below recommended lower limit. Reference value=15.77[USG/min], Actual=15
.69[USG/min] (C0123)
Pass1 RO, Stage 2, Module 3 Brine flow rate is below recommended lower limit. Reference value=15.77[USG/min], Actual=14
.32[USG/min] (C0123)
Pass1 RO, Stage 2, Module 4 Brine flow rate is below recommended lower limit. Reference value=15.77[USG/min], Actual=13
.25[USG/min] (C0123)
Pass1 RO, Stage 2, Module 5 Brine flow rate is below recommended lower limit. Reference value=15.77[USG/min], Actual=12
.43[USG/min] (C0123)
Pass1 RO, Stage 2, Module 6 Brine flow rate is below recommended lower limit. Reference value=15.77[USG/min], Actual=11
.78[USG/min] (C0123)
Pass1 RO, Stage 2, Module 7 Brine flow rate is below recommended lower limit. Reference value=15.77[USG/min], Actual=11
.27[USG/min] (C0123)
Pass1 RO, Stage 1 Lead element flux exceeds recommended upper limit. Reference value=14.73[USG/ft²/day], Actual=19.72
[USG/ft²/day] (C0125)

Notice Pass1 RO, Stage 1, Module 1 Brine to permeate ratio is below lower limit. Reference value=7 Actual=6.60445 (C0136)
Pass1 RO, Stage 1, Module 2 Brine to permeate ratio is below lower limit. Reference value=7 Actual=6.01719 (C0136)
Pass1 RO, Stage 1, Module 3 Brine to permeate ratio is below lower limit. Reference value=7 Actual=5.47228 (C0136)
Pass1 RO, Stage 1, Module 4 Brine to permeate ratio is below lower limit. Reference value=7 Actual=4.99847 (C0136)
Pass1 RO, Stage 1, Module 5 Brine to permeate ratio is below lower limit. Reference value=7 Actual=4.63849 (C0136)
Pass1 RO, Stage 1, Module 6 Brine to permeate ratio is below lower limit. Reference value=7 Actual=4.45298 (C0136)
Pass1 RO, Stage 1, Module 7 Brine to permeate ratio is below lower limit. Reference value=7 Actual=4.53089 (C0136)
Pass1 RO The Langelier Saturation Index (LSI) is greater than 0. Scale inhibitor required.(C0137)
Pass1 RO Concentration of silica exceeds saturation.See https://rpicalc.ropur.com for details.(C0142)
Pass1 RO Concentration of phosphate exceeds saturation.See https://rpicalc.ropur.com for details.(C0447)
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2. RO/NF Details
2.1. Pass1 RO Details
  2.1.1. Pass1 RO Unit Level Data
  Pass1 RO System Data 

Feed Water Type Tertiary Waste MF/UF

Temperature deg. F 80.60

Feed Pressure lbf/in² (psi) 107.35

Total DP lbf/in² (psi) 14.37

Brine Pressure lbf/in² (psi) 89.98

Recovery % 85.00

Average Flux USG/ft²/day 9.47

Feed Flow Rate USG/min 3261.18

Brine Flow Rate USG/min 489.18

Perm. Flow Rate (Total) USG/min 2772.00

Perm. Flow Rate (Front) USG/min -

Perm. Flow Rate (Rear) USG/min 2772.00

Feed TDS mg/l 1441.49

Brine TDS mg/l 9184.23

Perm. TDS (Total) mg/l 76.34

Perm. TDS (Front) mg/l -

Perm. TDS (Rear) mg/l 76.34

Total Vessels pcs 150

Total Elements pcs 1050

 
  Pass1 RO Stage data 

Stage1 Stage2 Stage3

Vessels/Stage pcs 78 48 24

Elements/Vessel pcs 7 7 7

Elements/Stage pcs 546 336 168

Recovery % 71.12 42.55 9.57

Average Flux USG/ft²/day 15.24 4.28 1.11

Feed Flow Rate USG/min 3261.18 941.67 540.96

Brine Flow Rate USG/min 941.67 540.96 489.18

Perm. Flow Rate USG/min 2319.50 400.71 51.78

Boost Pressure lbf/in² (psi) 0.00 0.00 0.00

Feed Pipe Pressure Loss lbf/in² (psi) 1.00 1.00 1.00

RO/NF Inlet Pressure lbf/in² (psi) 106.35 99.11 94.99

DP/Vessel lbf/in² (psi) 6.24 3.12 5.01

Brine Pressure lbf/in² (psi) 100.11 95.99 89.98

Permeate Back Pressure lbf/in² (psi) 17.00 17.00 17.00

Lead Element TLF-400DG TLF-400DG TLF-400DG

   Feed Flow Rate USG/min 41.81 19.62 22.54

   Product Flow Rate USG/min 5.50 2.17 0.42

   Flux USG/ft²/day 19.72 7.79 1.52

Last Element TLF-400DG TLF-400DG TLF-400DG

   Permeate Flow Rate USG/min 2.66 0.51 0.23

   Brine Flow Rate USG/min 12.07 11.27 20.38

   Brine/Permeate Ratio - 4.53 21.96 90.33

   Net Driving Pressure lbf/in² (psi) 51.25 23.59 19.89

 
  Pass1 RO Inlet/Outlet Water analysis 

Unit
Stage1
Inlet

Stage1
Brine

Stage1
Permeate

Stage2
Inlet

Stage2
Brine

Stage2
Permeate

Stage3
Inlet

Stage3
Brine

Stage3
Permeate

Ca2+ mg/l 73.00 251.00 0.74 251.00 431.15 7.78 431.15 473.00 35.80

Mg2+ mg/l 20.30 70.08 0.09 70.08 121.26 0.98 121.26 133.61 4.57

Na+ mg/l 350.00 1197.51 5.93 1197.51 2038.57 62.08 2038.57 2224.42 283.01

K+ mg/l 22.40 76.23 0.54 76.23 128.50 5.67 128.50 139.38 25.73

Ba2+ mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Sr2+ mg/l 0.34 1.17 <0.01 1.17 2.01 0.04 2.01 2.20 0.17

NH4+ mg/l 8.76 29.48 0.34 29.48 48.70 3.53 48.70 52.20 15.69

Fe2+ mg/l 0.46 1.59 0.00 1.59 2.77 0.00 2.77 3.07 0.00

HCO3- mg/l 268.29 915.94 5.55 915.94 1550.93 54.42 1550.93 1690.26 251.02

Cl- mg/l 436.71 1496.50 6.45 1496.50 2554.20 68.62 2554.20 2790.94 317.81

SO42- mg/l 210.13 725.90 0.74 725.90 1257.72 7.96 1257.72 1386.91 37.33

NO3- mg/l 28.64 91.27 3.21 91.27 135.98 30.92 135.98 136.84 127.80

F- mg/l 0.80 2.70 0.03 2.70 4.46 0.31 4.46 4.78 1.41

Br- mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

PO43- mg/l 0.67 2.32 <0.01 2.32 4.03 <0.01 4.03 4.45 0.03

CO32- mg/l 0.19 2.27 <0.01 2.27 7.16 <0.01 7.16 9.03 0.14

Boron mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

SiO2 mg/l 20.80 71.10 0.38 71.10 121.61 2.91 121.61 133.13 12.83

CO2 mg/l 47.42 47.26 47.16 47.26 47.28 47.13 47.28 45.28 46.74

TDS mg/l 1441.49 4935.05 24.01 4935.05 8409.06 245.24 8409.06 9184.23 1113.33

pH - 6.90 7.39 5.27 7.39 7.60 6.25 7.60 7.65 6.89

Hardness mg/l CaCO₃ 267.12 919.60 2.22 919.60 1583.37 23.52 1583.37 1739.51 108.41

EC(25℃) μS/cm 2382.03 7173.86 44.72 7173.86 11570.69 428.63 11570.69 12519.38 1790.59
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  2.1.2. Pass1 RO Element Level Data

  2.1.2.1. Pass1 RO Stage1 Elements

  Elements Flow & Pressure 

Element1 Element2 Element3 Element4 Element5 Element6 Element7

Element Type TLF-400DG TLF-400DG TLF-400DG TLF-400DG TLF-400DG TLF-400DG TLF-400DG

Area ft²(m²) 400 (37) 400 (37) 400 (37) 400 (37) 400 (37) 400 (37) 400 (37)

Membrane Age Year 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Flow Allowance - 1.00 1.00 1.00 1.00 1.00 1.00 1.00

SPI %/yr 10.00 10.00 10.00 10.00 10.00 10.00 10.00

Recovery % 13.15 14.25 15.45 16.67 17.74 18.34 18.08

Flux USG/ft²/day 19.72 18.56 17.25 15.74 13.95 11.87 9.56

Feed Flow Rate USG/min 41.81 36.31 31.14 26.33 21.94 18.05 14.74

Brine Flow Rate USG/min 36.31 31.14 26.33 21.94 18.05 14.74 12.07

Perm. Flow Rate USG/min 5.50 5.17 4.81 4.39 3.89 3.31 2.66

Beta - 1.21 1.21 1.22 1.22 1.21 1.20 1.18

Feed Pressure lbf/in² (psi) 106.35 104.81 103.55 102.52 101.69 101.04 100.52

DP lbf/in² (psi) 1.54 1.27 1.03 0.83 0.66 0.52 0.41

Brine Pressure lbf/in² (psi) 104.81 103.55 102.52 101.69 101.04 100.52 100.11

  Elements Feed Water Analysis 

Total Element1 Element2 Element3 Element4 Element5 Element6 Element7

Ca2+ mg/l 73.00 73.00 84.01 97.92 115.73 138.77 168.49 206.02

Mg2+ mg/l 20.30 20.30 23.37 27.25 32.21 38.64 46.95 57.46

Na+ mg/l 350.00 350.00 402.67 469.14 554.24 664.14 805.76 984.21

K+ mg/l 22.40 22.40 25.76 30.00 35.43 42.42 51.43 62.75

Ba2+ mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Sr2+ mg/l 0.34 0.34 0.39 0.46 0.54 0.65 0.78 0.96

NH4+ mg/l 8.76 8.76 10.06 11.71 13.81 16.52 19.99 24.34

Fe2+ mg/l 0.46 0.46 0.53 0.62 0.73 0.88 1.07 1.31

HCO3- mg/l 268.29 268.29 309.01 360.01 425.22 509.30 617.58 753.52

Cl- mg/l 436.71 436.71 502.47 585.49 691.80 829.14 1006.20 1229.44

SO42- mg/l 210.13 210.13 241.91 282.06 333.52 400.12 486.19 595.06

NO3- mg/l 28.64 28.64 32.79 37.99 44.59 52.98 63.55 76.48

F- mg/l 0.80 0.80 0.92 1.07 1.26 1.51 1.83 2.23

Br- mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

PO43- mg/l 0.67 0.67 0.77 0.90 1.06 1.28 1.55 1.90

CO32- mg/l 0.19 0.19 0.22 0.30 0.43 0.64 0.97 1.48

Boron mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

SiO2 mg/l 20.80 20.80 23.92 27.87 32.91 39.43 47.83 58.42

CO2 mg/l 47.42 47.42 47.15 47.09 47.06 47.07 47.05 47.25

TDS mg/l 1441.49 1441.49 1658.81 1932.79 2283.50 2736.41 3320.17 4055.56

pH - 6.90 6.90 6.96 7.02 7.09 7.16 7.24 7.32

  Elements Permeate Water Analysis 

Total Element1 Element2 Element3 Element4 Element5 Element6 Element7

Ca2+ mg/l 0.74 0.27 0.33 0.43 0.61 0.90 1.38 2.22

Mg2+ mg/l 0.09 0.03 0.04 0.05 0.08 0.11 0.17 0.28

Na+ mg/l 5.93 2.17 2.69 3.44 4.90 7.23 11.11 17.78

K+ mg/l 0.54 0.20 0.25 0.32 0.45 0.66 1.02 1.63

Ba2+ mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Sr2+ mg/l <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.01

NH4+ mg/l 0.34 0.13 0.16 0.20 0.29 0.42 0.64 1.03

Fe2+ mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

HCO3- mg/l 5.55 2.56 2.92 3.45 4.60 6.50 9.84 15.53

Cl- mg/l 6.45 2.36 2.92 3.74 5.32 7.86 12.11 19.43

SO42- mg/l 0.74 0.27 0.33 0.43 0.61 0.90 1.39 2.23

NO3- mg/l 3.21 1.21 1.49 1.90 2.68 3.93 5.98 9.45

F- mg/l 0.03 0.01 0.01 0.02 0.02 0.04 0.06 0.09

Br- mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

PO43- mg/l <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01

CO32- mg/l <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01

Boron mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

SiO2 mg/l 0.38 0.17 0.21 0.26 0.34 0.46 0.65 0.97

CO2 mg/l 47.16 47.42 47.15 47.09 47.06 47.07 47.05 47.25

TDS mg/l 24.01 9.38 11.35 14.24 19.91 29.02 44.36 70.65

pH - 5.27 4.95 5.00 5.08 5.20 5.35 5.53 5.72
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  2.1.2. Pass1 RO Element Level Data

  2.1.2.2. Pass1 RO Stage2 Elements

  Elements Flow & Pressure 

Element1 Element2 Element3 Element4 Element5 Element6 Element7

Element Type TLF-400DG TLF-400DG TLF-400DG TLF-400DG TLF-400DG TLF-400DG TLF-400DG

Area ft²(m²) 400 (37) 400 (37) 400 (37) 400 (37) 400 (37) 400 (37) 400 (37)

Membrane Age Year 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Flow Allowance - 1.00 1.00 1.00 1.00 1.00 1.00 1.00

SPI %/yr 10.00 10.00 10.00 10.00 10.00 10.00 10.00

Recovery % 11.07 10.04 8.78 7.45 6.21 5.17 4.35

Flux USG/ft²/day 7.79 6.28 4.94 3.83 2.95 2.30 1.84

Feed Flow Rate USG/min 19.62 17.45 15.69 14.32 13.25 12.43 11.78

Brine Flow Rate USG/min 17.45 15.69 14.32 13.25 12.43 11.78 11.27

Perm. Flow Rate USG/min 2.17 1.75 1.38 1.07 0.82 0.64 0.51

Beta - 1.12 1.10 1.08 1.07 1.05 1.04 1.03

Feed Pressure lbf/in² (psi) 99.11 98.51 97.98 97.52 97.09 96.70 96.33

DP lbf/in² (psi) 0.60 0.53 0.47 0.42 0.39 0.37 0.35

Brine Pressure lbf/in² (psi) 98.51 97.98 97.52 97.09 96.70 96.33 95.99

  Elements Feed Water Analysis 

Total Element1 Element2 Element3 Element4 Element5 Element6 Element7

Ca2+ mg/l 251.00 251.00 281.85 312.81 342.31 369.15 392.79 413.31

Mg2+ mg/l 70.08 70.08 78.75 87.48 95.82 103.45 110.20 116.10

Na+ mg/l 1197.51 1197.51 1343.44 1489.36 1627.82 1753.16 1862.81 1957.22

K+ mg/l 76.23 76.23 85.44 94.60 103.26 111.05 117.81 123.58

Ba2+ mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Sr2+ mg/l 1.17 1.17 1.31 1.46 1.59 1.72 1.83 1.93

NH4+ mg/l 29.48 29.48 32.97 36.42 39.64 42.51 44.95 47.00

Fe2+ mg/l 1.59 1.59 1.79 1.99 2.18 2.36 2.52 2.65

HCO3- mg/l 915.94 915.94 1027.15 1138.13 1242.67 1337.10 1419.46 1489.99

Cl- mg/l 1496.50 1496.50 1679.36 1862.37 2036.25 2193.88 2332.04 2451.23

SO42- mg/l 725.90 725.90 815.90 906.45 993.08 1072.32 1142.54 1203.92

NO3- mg/l 91.27 91.27 100.96 110.15 118.26 124.90 129.96 133.57

F- mg/l 2.70 2.70 3.02 3.33 3.63 3.89 4.12 4.30

Br- mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

PO43- mg/l 2.32 2.32 2.61 2.90 3.18 3.43 3.66 3.86

CO32- mg/l 2.27 2.27 2.92 3.67 4.42 5.18 5.89 6.53

Boron mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

SiO2 mg/l 71.10 71.10 79.79 88.50 96.79 104.32 110.93 116.65

CO2 mg/l 47.26 47.26 47.04 46.83 47.06 47.20 47.31 47.48

TDS mg/l 4935.05 4935.05 5537.27 6139.62 6710.91 7228.42 7681.51 8071.83

pH - 7.39 7.39 7.44 7.48 7.51 7.54 7.57 7.58

  Elements Permeate Water Analysis 

Total Element1 Element2 Element3 Element4 Element5 Element6 Element7

Ca2+ mg/l 7.78 3.20 4.51 6.37 8.94 12.34 16.56 21.43

Mg2+ mg/l 0.98 0.40 0.57 0.80 1.13 1.56 2.09 2.72

Na+ mg/l 62.08 25.68 36.09 50.90 71.36 98.36 131.76 170.20

K+ mg/l 5.67 2.35 3.31 4.66 6.52 8.98 12.02 15.51

Ba2+ mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Sr2+ mg/l 0.04 0.01 0.02 0.03 0.04 0.06 0.08 0.10

NH4+ mg/l 3.53 1.48 2.07 2.91 4.06 5.57 7.43 9.55

Fe2+ mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

HCO3- mg/l 54.42 22.47 31.39 44.63 62.40 86.49 115.63 149.91

Cl- mg/l 68.62 28.14 39.63 56.03 78.78 108.91 146.34 189.64

SO42- mg/l 7.96 3.24 4.58 6.48 9.13 12.65 17.04 22.13

NO3- mg/l 30.92 13.42 18.64 25.92 35.79 48.50 63.79 80.83

F- mg/l 0.31 0.13 0.18 0.26 0.36 0.50 0.66 0.86

Br- mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

PO43- mg/l <0.01 <0.01 <0.01 <0.01 <0.01 0.01 0.01 0.02

CO32- mg/l <0.01 <0.01 <0.01 <0.01 <0.01 0.01 0.03 0.05

Boron mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

SiO2 mg/l 2.91 1.31 1.77 2.42 3.32 4.50 5.97 7.67

CO2 mg/l 47.13 47.26 47.04 46.83 47.06 47.20 47.31 47.48

TDS mg/l 245.24 101.85 142.75 201.43 281.85 388.45 519.41 670.63

pH - 6.25 5.88 6.02 6.17 6.31 6.45 6.56 6.67
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  2.1.2. Pass1 RO Element Level Data

  2.1.2.3. Pass1 RO Stage3 Elements

  Elements Flow & Pressure 

Element1 Element2 Element3 Element4 Element5 Element6 Element7

Element Type TLF-400DG TLF-400DG TLF-400DG TLF-400DG TLF-400DG TLF-400DG TLF-400DG

Area ft²(m²) 400 (37) 400 (37) 400 (37) 400 (37) 400 (37) 400 (37) 400 (37)

Membrane Age Year 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Flow Allowance - 1.00 1.00 1.00 1.00 1.00 1.00 1.00

SPI %/yr 10.00 10.00 10.00 10.00 10.00 10.00 10.00

Recovery % 1.87 1.68 1.52 1.38 1.27 1.18 1.09

Flux USG/ft²/day 1.52 1.33 1.18 1.06 0.96 0.88 0.81

Feed Flow Rate USG/min 22.54 22.12 21.75 21.42 21.12 20.85 20.61

Brine Flow Rate USG/min 22.12 21.75 21.42 21.12 20.85 20.61 20.38

Perm. Flow Rate USG/min 0.42 0.37 0.33 0.30 0.27 0.25 0.23

Beta - 1.02 1.02 1.01 1.01 1.01 1.01 1.01

Feed Pressure lbf/in² (psi) 94.99 94.23 93.49 92.77 92.05 91.35 90.66

DP lbf/in² (psi) 0.76 0.74 0.73 0.71 0.70 0.69 0.68

Brine Pressure lbf/in² (psi) 94.23 93.49 92.77 92.05 91.35 90.66 89.98

  Elements Feed Water Analysis 

Total Element1 Element2 Element3 Element4 Element5 Element6 Element7

Ca2+ mg/l 431.15 431.15 438.89 445.87 452.21 458.02 463.38 468.36

Mg2+ mg/l 121.26 121.26 123.51 125.55 127.42 129.14 130.73 132.22

Na+ mg/l 2038.57 2038.57 2073.55 2104.89 2133.18 2158.92 2182.51 2204.25

K+ mg/l 128.50 128.50 130.60 132.46 134.12 135.62 136.99 138.24

Ba2+ mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Sr2+ mg/l 2.01 2.01 2.04 2.08 2.11 2.13 2.16 2.18

NH4+ mg/l 48.70 48.70 49.41 50.03 50.57 51.05 51.48 51.86

Fe2+ mg/l 2.77 2.77 2.83 2.87 2.92 2.96 3.00 3.03

HCO3- mg/l 1550.93 1550.93 1577.05 1600.48 1621.68 1641.00 1658.72 1675.08

Cl- mg/l 2554.20 2554.20 2598.56 2638.37 2674.37 2707.19 2737.30 2765.11

SO42- mg/l 1257.72 1257.72 1281.23 1302.55 1322.05 1340.03 1356.71 1372.28

NO3- mg/l 135.98 135.98 136.73 137.20 137.45 137.50 137.40 137.18

F- mg/l 4.46 4.46 4.53 4.58 4.63 4.68 4.72 4.75

Br- mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

PO43- mg/l 4.03 4.03 4.11 4.18 4.24 4.30 4.35 4.41

CO32- mg/l 7.16 7.16 7.44 7.71 7.98 8.25 8.51 8.77

Boron mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

SiO2 mg/l 121.61 121.61 123.76 125.69 127.44 129.04 130.50 131.87

CO2 mg/l 47.28 47.28 47.18 46.99 46.74 46.43 46.08 45.69

TDS mg/l 8409.06 8409.06 8554.23 8684.52 8802.38 8909.82 9008.45 9099.57

pH - 7.60 7.60 7.61 7.62 7.62 7.63 7.64 7.64

  Elements Permeate Water Analysis 

Total Element1 Element2 Element3 Element4 Element5 Element6 Element7

Ca2+ mg/l 35.80 26.15 29.86 33.63 37.40 41.16 44.87 48.53

Mg2+ mg/l 4.57 3.32 3.80 4.28 4.77 5.26 5.74 6.21

Na+ mg/l 283.01 207.25 236.47 266.05 295.64 325.01 353.99 382.53

K+ mg/l 25.73 18.87 21.52 24.20 26.88 29.53 32.15 34.72

Ba2+ mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Sr2+ mg/l 0.17 0.12 0.14 0.16 0.17 0.19 0.21 0.23

NH4+ mg/l 15.69 11.57 13.17 14.78 16.39 17.97 19.52 21.04

Fe2+ mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

HCO3- mg/l 251.02 183.33 209.00 235.63 262.29 288.71 314.65 340.62

Cl- mg/l 317.81 231.67 264.74 298.32 332.02 365.55 398.74 431.51

SO42- mg/l 37.33 27.11 31.02 35.00 39.00 43.00 46.96 50.89

NO3- mg/l 127.80 96.47 108.96 121.35 133.47 145.23 156.56 167.44

F- mg/l 1.41 1.04 1.18 1.33 1.48 1.62 1.77 1.91

Br- mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

PO43- mg/l 0.03 0.02 0.03 0.03 0.03 0.04 0.04 0.04

CO32- mg/l 0.14 0.07 0.09 0.12 0.15 0.19 0.22 0.27

Boron mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

SiO2 mg/l 12.83 9.32 10.65 12.02 13.39 14.77 16.14 17.50

CO2 mg/l 46.74 47.28 47.18 46.99 46.74 46.43 46.08 45.69

TDS mg/l 1113.33 816.32 930.63 1046.89 1163.08 1278.20 1391.56 1503.44

pH - 6.89 6.76 6.81 6.86 6.91 6.95 6.99 7.03
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SYSTEM OVERVIEW REPORT(FULL)

Project Name : OCWD TLF-400DG 78_48_24-7M + Qp2772gpm + R85% + 17PSI PBP + Y0

Component Info : Software  //  RO Calculation  //  NF Calculation  //  RO Membrane Database  //  NF Membrane Database

1.4.39.1  //  2.1  //  1.1.1  //  2.1  //  1.4

1. PROJECTION SUMMARY

1.1. Flow Diagram 

Minimum Temperature : 67.10  deg. F
Maximum Temperature : 80.60  deg. F

 

1.2. Inlet/Outlet Summary 

Total RO/NF System

Temperature
deg. F

Flow Rate
USG/min

TDS
mg/l

Boron
mg/l

Cl
mg/l

Others※
mg/l

Feed 67.10 3261.18 1450.62 0.00 436.71 1013.91

  Total feed - 3261.18 1450.62 0.00 436.71 1013.91

Product 67.10 2772.00 47.64 0.00 13.12 34.52

  Total Product - 2772.00 47.64 0.00 13.12 34.52

Discharge 67.10 489.18 9348.78 0.00 2837.04 6511.74

  Total Discharge - 489.18 9348.78 0.00 2837.04 6511.74

Total System Recovery 85.00%

※Details for others available at 1.4 Stream Details 

1.3. RO/NF Summary 

RO/NF
Name

Stg. Rec.
Avg.
Flux

Feed
Press.

Total
DP

Membrane
Age

SPI FA
Element Type

(EL/PV)
Total
PV

Stream
Flow
Rate

TDS

%
USG/

ft²/day
lbf/in²
(psi)

lbf/in²
(psi)

year %/year - pcs USG/min mg/l

Pass1 RO 3 85.00 9.47 123.1 18.32 0.09 10.00 0.882 TLF-400DG(7) 150  Feed 3261 1441

 Brine 489.2 9349

 Perm.(Front)

 Perm.(Rear) 2772 47.64

Disclaimer : 
The program is intended to be used by persons having technical skill, at their own discretion and risk. The projections, obtained with the program, are the expected
system performance, based on the average, nominal element-performance and are not automatically guaranteed.Toray shall not be liable for any error or miscalculation
in the program.The obtained results cannot be used to raise any claim for liability or warranty. It is the users responsibility to make provisions against fouling,
scaling and chemical attacks, to account for piping and valve pressure losses, feed pump suction pressure and permeate backpressure. For questions please contact us
through our website at www.water.toray 
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1.4. Stream Details 

Stream Name Raw Feed Pump IN Pass1 Feed Pass1 Perm. Pass1 Brine

Connected unit Dosing IN Pump IN RO IN Product IN DischargeIN

Flow Rate USG/min 3261.18 3261.18 3261.18 2772.00 489.18

Pressure lbf/in² (psi) 0.00 0.00 123.09 17.00 101.77

Ca2+ mg/l 73.00 73.00 73.00 1.49 478.22

Mg2+ mg/l 20.30 20.30 20.30 0.19 134.28

Na+ mg/l 350.00 350.00 350.00 11.94 2265.68

K+ mg/l 22.40 22.40 22.40 1.09 143.15

Ba2+ mg/l 0.00 0.00 0.00 0.00 0.00

Sr2+ mg/l 0.34 0.34 0.34 <0.01 2.23

NH4+ mg/l 8.76 8.76 8.76 0.68 54.50

Fe2+ mg/l 0.46 0.46 0.46 0.00 3.07

HCO3- mg/l 314.00 264.56 264.56 10.72 1711.25

Cl- mg/l 436.71 436.71 436.71 13.12 2837.04

SO42- mg/l 173.00 212.92 212.92 1.53 1410.74

NO3- mg/l 28.64 28.64 28.64 6.20 155.80

F- mg/l 0.80 0.80 0.80 0.06 4.99

Br- mg/l 0.00 0.00 0.00 0.00 0.00

PO43- mg/l 0.67 0.67 0.67 <0.01 4.46

CO32- mg/l 0.74 0.16 0.16 <0.01 8.10

Boron mg/l 0.00 0.00 0.00 0.00 0.00

SiO2 mg/l 20.80 20.80 20.80 0.60 135.26

CO2 mg/l 15.35 51.44 51.44 131.11 48.64

TDS mg/l 1450.62 1440.50 1440.50 47.64 9348.78

pH - 7.50 6.90 6.90 5.15 7.67

Hardness mg/l CaCO₃ 267.12 267.12 267.12 4.50 1755.32

EC(25℃) μS/cm 2363.65 2383.27 2383.27 87.59 12722.39

Computed date:12/22/2025 07:22  2/8
39



1.5. Saturation 

Pass1 RO Pass1 RO

Unit Feed Brine

LSI - -0.46 1.66

SDSI - -0.51 1.39

CaCO3 % - -

CaSO4 % 3.15 40.38

CaF2 % - -

PO4 % 0.54 10000.00

BaSO4 % 0.00 0.00

Mg(OH)2 % - -

SrSO4 % 1.00 9.39

SrCO3 % - -

SiO2 % 22.47 118.65

1.6. Energy Consumption 

Unit Feed Pump Pass1 RO Total

PX Model - - - - -

Quantity - - - - -

Power Used kW 0.00 218.27 0.00 218.27

Pump Efficiency - 0.80 0.80 0.80 -

Motor Efficiency - 1.00 1.00 1.00 -

ERD Efficiency - - - - -
Lubrication Flow
Fraction

% - - - -

ERD Mixing Fraction % - - - -

ERD Internal Press.
Drop

lbf/in²
(psi)

- - - -

ERD Power Saved kW - - - -

ERD Discharge Press.
lbf/in²
(psi)

- - - -

Power Consumption kWh/m3 - - - 0.35

1.7. Chemicals 

Sulfuric
Dosing

Total

Sulphuric Acid mg/L 23.47 23.47

kg/d 724.45 724.45

Hydrochloric Acid mg/L -

kg/d -

Sodium Carbonate mg/L -

kg/d -

Lime (Calcium Hydroxide) mg/L -

kg/d -

Sodium Hydroxide mg/L -

kg/d -

Sodium Chloride mg/L -

kg/d -

Disclaimer : 
Chemical consumption is based on 100% solution or solid chemicals. This information is for reference only and is not guaranteed. 
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1.8. Warnings 

Warning

Caution Pass1 RO, Stage 1, Module 7 Brine flow rate is below recommended lower limit. Reference value=15.77[USG/min], Actual=15
.29[USG/min] (C0123)
Pass1 RO, Stage 2, Module 5 Brine flow rate is below recommended lower limit. Reference value=15.77[USG/min], Actual=14
.39[USG/min] (C0123)
Pass1 RO, Stage 2, Module 6 Brine flow rate is below recommended lower limit. Reference value=15.77[USG/min], Actual=13
.16[USG/min] (C0123)
Pass1 RO, Stage 2, Module 7 Brine flow rate is below recommended lower limit. Reference value=15.77[USG/min], Actual=12
.16[USG/min] (C0123)
Pass1 RO, Stage 1 Lead element flux exceeds recommended upper limit. Reference value=14.73[USG/ft²/day], Actual=16.01
[USG/ft²/day] (C0125)

Notice Pass1 RO, Stage 1, Module 4 Brine to permeate ratio is below lower limit. Reference value=7 Actual=6.53004 (C0136)
Pass1 RO, Stage 1, Module 5 Brine to permeate ratio is below lower limit. Reference value=7 Actual=5.99203 (C0136)
Pass1 RO, Stage 1, Module 6 Brine to permeate ratio is below lower limit. Reference value=7 Actual=5.52891 (C0136)
Pass1 RO, Stage 1, Module 7 Brine to permeate ratio is below lower limit. Reference value=7 Actual=5.17656 (C0136)
Pass1 RO The Langelier Saturation Index (LSI) is greater than 0. Scale inhibitor required.(C0137)
Pass1 RO Concentration of silica exceeds saturation.See https://rpicalc.ropur.com for details.(C0142)
Pass1 RO Concentration of phosphate exceeds saturation.See https://rpicalc.ropur.com for details.(C0447)
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2. RO/NF Details
2.1. Pass1 RO Details
  2.1.1. Pass1 RO Unit Level Data
  Pass1 RO System Data 

Feed Water Type Tertiary Waste MF/UF

Temperature deg. F 67.10

Feed Pressure lbf/in² (psi) 123.09

Total DP lbf/in² (psi) 18.32

Brine Pressure lbf/in² (psi) 101.77

Recovery % 85.00

Average Flux USG/ft²/day 9.47

Feed Flow Rate USG/min 3261.18

Brine Flow Rate USG/min 489.18

Perm. Flow Rate (Total) USG/min 2772.00

Perm. Flow Rate (Front) USG/min -

Perm. Flow Rate (Rear) USG/min 2772.00

Feed TDS mg/l 1440.50

Brine TDS mg/l 9348.78

Perm. TDS (Total) mg/l 47.64

Perm. TDS (Front) mg/l -

Perm. TDS (Rear) mg/l 47.64

Total Vessels pcs 150

Total Elements pcs 1050

 
  Pass1 RO Stage data 

Stage1 Stage2 Stage3

Vessels/Stage pcs 78 48 24

Elements/Vessel pcs 7 7 7

Elements/Stage pcs 546 336 168

Recovery % 63.42 51.05 16.22

Average Flux USG/ft²/day 13.59 6.50 2.02

Feed Flow Rate USG/min 3261.18 1192.87 583.87

Brine Flow Rate USG/min 1192.87 583.87 489.18

Perm. Flow Rate USG/min 2068.31 609.00 94.69

Boost Pressure lbf/in² (psi) 0.00 0.00 0.00

Feed Pipe Pressure Loss lbf/in² (psi) 1.00 1.00 1.00

RO/NF Inlet Pressure lbf/in² (psi) 122.09 113.21 107.71

DP/Vessel lbf/in² (psi) 7.88 4.50 5.94

Brine Pressure lbf/in² (psi) 114.21 108.71 101.77

Permeate Back Pressure lbf/in² (psi) 17.00 17.00 17.00

Lead Element TLF-400DG TLF-400DG TLF-400DG

   Feed Flow Rate USG/min 41.81 24.85 24.33

   Product Flow Rate USG/min 4.46 2.68 0.85

   Flux USG/ft²/day 16.01 9.60 3.04

Last Element TLF-400DG TLF-400DG TLF-400DG

   Permeate Flow Rate USG/min 2.95 1.00 0.35

   Brine Flow Rate USG/min 15.29 12.16 20.38

   Brine/Permeate Ratio - 5.18 12.22 58.23

   Net Driving Pressure lbf/in² (psi) 74.42 36.30 23.76

 
  Pass1 RO Inlet/Outlet Water analysis 

Unit
Stage1
Inlet

Stage1
Brine

Stage1
Permeate

Stage2
Inlet

Stage2
Brine

Stage2
Permeate

Stage3
Inlet

Stage3
Brine

Stage3
Permeate

Ca2+ mg/l 73.00 198.78 0.46 198.78 402.99 2.99 402.99 478.22 14.36

Mg2+ mg/l 20.30 55.40 0.06 55.40 112.79 0.37 112.79 134.28 1.81

Na+ mg/l 350.00 950.43 3.71 950.43 1916.79 23.95 1916.79 2265.68 114.46

K+ mg/l 22.40 60.65 0.34 60.65 121.62 2.19 121.62 143.15 10.44

Ba2+ mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Sr2+ mg/l 0.34 0.93 <0.01 0.93 1.88 0.01 1.88 2.23 0.07

NH4+ mg/l 8.76 23.57 0.22 23.57 46.71 1.38 46.71 54.50 6.48

Fe2+ mg/l 0.46 1.26 0.00 1.26 2.57 0.00 2.57 3.07 0.00

HCO3- mg/l 264.56 721.54 3.70 721.54 1450.13 20.76 1450.13 1711.25 99.65

Cl- mg/l 436.71 1186.91 4.04 1186.91 2397.50 26.27 2397.50 2837.04 126.93

SO42- mg/l 212.92 581.28 0.47 581.28 1184.37 3.07 1184.37 1410.74 14.94

NO3- mg/l 28.64 74.77 2.04 74.77 139.68 12.53 139.68 155.80 56.41

F- mg/l 0.80 2.15 0.02 2.15 4.27 0.12 4.27 4.99 0.58

Br- mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

PO43- mg/l 0.67 1.83 <0.01 1.83 3.74 <0.01 3.74 4.46 0.01

CO32- mg/l 0.16 1.21 <0.01 1.21 5.54 <0.01 5.54 8.10 0.02

Boron mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

SiO2 mg/l 20.80 56.45 0.24 56.45 114.13 1.14 114.13 135.26 4.97

CO2 mg/l 51.44 49.63 50.58 49.63 49.50 49.25 49.50 48.64 49.28

TDS mg/l 1440.50 3917.14 15.28 3917.14 7904.73 94.79 7904.73 9348.78 451.12

pH - 6.90 7.32 5.11 7.32 7.59 5.87 7.59 7.67 6.52

Hardness mg/l CaCO₃ 267.12 727.87 1.39 727.87 1477.67 9.01 1477.67 1755.32 43.37

EC(25℃) μS/cm 2383.27 5830.21 29.95 5830.21 10949.12 168.99 10949.12 12722.39 776.90
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  2.1.2. Pass1 RO Element Level Data

  2.1.2.1. Pass1 RO Stage1 Elements

  Elements Flow & Pressure 

Element1 Element2 Element3 Element4 Element5 Element6 Element7

Element Type TLF-400DG TLF-400DG TLF-400DG TLF-400DG TLF-400DG TLF-400DG TLF-400DG

Area ft²(m²) 400 (37) 400 (37) 400 (37) 400 (37) 400 (37) 400 (37) 400 (37)

Membrane Age Year 0.09 0.09 0.09 0.09 0.09 0.09 0.09

Flow Allowance - 0.88 0.88 0.88 0.88 0.88 0.88 0.88

SPI %/yr 10.00 10.00 10.00 10.00 10.00 10.00 10.00

Recovery % 10.68 11.45 12.32 13.28 14.30 15.32 16.19

Flux USG/ft²/day 16.01 15.34 14.61 13.81 12.90 11.84 10.60

Feed Flow Rate USG/min 41.81 37.35 33.07 28.99 25.14 21.55 18.25

Brine Flow Rate USG/min 37.35 33.07 28.99 25.14 21.55 18.25 15.29

Perm. Flow Rate USG/min 4.46 4.28 4.07 3.85 3.60 3.30 2.95

Beta - 1.21 1.21 1.22 1.22 1.23 1.23 1.22

Feed Pressure lbf/in² (psi) 122.09 120.34 118.84 117.55 116.47 115.57 114.82

DP lbf/in² (psi) 1.75 1.51 1.28 1.08 0.90 0.75 0.61

Brine Pressure lbf/in² (psi) 120.34 118.84 117.55 116.47 115.57 114.82 114.21

  Elements Feed Water Analysis 

Total Element1 Element2 Element3 Element4 Element5 Element6 Element7

Ca2+ mg/l 73.00 73.00 81.70 92.23 105.15 121.19 141.33 166.76

Mg2+ mg/l 20.30 20.30 22.72 25.66 29.26 33.73 39.35 46.45

Na+ mg/l 350.00 350.00 391.63 442.01 503.77 580.43 676.58 797.89

K+ mg/l 22.40 22.40 25.06 28.27 32.22 37.10 43.23 50.95

Ba2+ mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Sr2+ mg/l 0.34 0.34 0.38 0.43 0.49 0.56 0.66 0.78

NH4+ mg/l 8.76 8.76 9.79 11.04 12.57 14.47 16.84 19.83

Fe2+ mg/l 0.46 0.46 0.51 0.58 0.66 0.76 0.89 1.05

HCO3- mg/l 264.56 264.56 296.58 335.13 382.51 440.67 513.65 605.72

Cl- mg/l 436.71 436.71 488.69 551.59 628.72 724.47 844.60 996.21

SO42- mg/l 212.92 212.92 238.34 269.13 306.91 353.84 412.81 487.34

NO3- mg/l 28.64 28.64 31.95 35.93 40.78 46.76 54.17 63.39

F- mg/l 0.80 0.80 0.89 1.01 1.15 1.32 1.54 1.81

Br- mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

PO43- mg/l 0.67 0.67 0.75 0.85 0.97 1.11 1.30 1.53

CO32- mg/l 0.16 0.16 0.17 0.23 0.30 0.41 0.58 0.82

Boron mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

SiO2 mg/l 20.80 20.80 23.27 26.26 29.92 34.47 40.18 47.38

CO2 mg/l 51.44 51.44 51.03 50.70 50.24 50.19 50.09 49.93

TDS mg/l 1440.50 1440.50 1612.45 1820.36 2075.38 2391.31 2787.70 3287.92

pH - 6.90 6.90 6.95 7.00 7.06 7.12 7.18 7.25

  Elements Permeate Water Analysis 

Total Element1 Element2 Element3 Element4 Element5 Element6 Element7

Ca2+ mg/l 0.46 0.22 0.26 0.31 0.40 0.53 0.73 1.03

Mg2+ mg/l 0.06 0.03 0.03 0.04 0.05 0.07 0.09 0.13

Na+ mg/l 3.71 1.77 2.09 2.50 3.19 4.26 5.85 8.27

K+ mg/l 0.34 0.16 0.19 0.23 0.29 0.39 0.54 0.76

Ba2+ mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Sr2+ mg/l <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01

NH4+ mg/l 0.22 0.10 0.12 0.15 0.19 0.25 0.34 0.48

Fe2+ mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

HCO3- mg/l 3.70 2.25 2.46 2.74 3.25 4.08 5.30 7.30

Cl- mg/l 4.04 1.92 2.27 2.71 3.47 4.64 6.37 9.02

SO42- mg/l 0.47 0.22 0.26 0.31 0.40 0.54 0.74 1.05

NO3- mg/l 2.04 0.99 1.16 1.38 1.76 2.34 3.19 4.49

F- mg/l 0.02 <0.01 0.01 0.01 0.02 0.02 0.03 0.04

Br- mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

PO43- mg/l <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01

CO32- mg/l <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01

Boron mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

SiO2 mg/l 0.24 0.13 0.15 0.18 0.22 0.28 0.35 0.47

CO2 mg/l 50.58 51.44 51.03 50.70 50.24 50.19 50.09 49.93

TDS mg/l 15.28 7.80 9.01 10.56 13.24 17.39 23.54 33.03

pH - 5.11 4.90 4.94 4.99 5.07 5.16 5.28 5.41
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  2.1.2. Pass1 RO Element Level Data

  2.1.2.2. Pass1 RO Stage2 Elements

  Elements Flow & Pressure 

Element1 Element2 Element3 Element4 Element5 Element6 Element7

Element Type TLF-400DG TLF-400DG TLF-400DG TLF-400DG TLF-400DG TLF-400DG TLF-400DG

Area ft²(m²) 400 (37) 400 (37) 400 (37) 400 (37) 400 (37) 400 (37) 400 (37)

Membrane Age Year 0.09 0.09 0.09 0.09 0.09 0.09 0.09

Flow Allowance - 0.88 0.88 0.88 0.88 0.88 0.88 0.88

SPI %/yr 10.00 10.00 10.00 10.00 10.00 10.00 10.00

Recovery % 10.77 10.77 10.58 10.14 9.46 8.58 7.57

Flux USG/ft²/day 9.60 8.57 7.51 6.44 5.40 4.43 3.57

Feed Flow Rate USG/min 24.85 22.18 19.79 17.69 15.90 14.39 13.16

Brine Flow Rate USG/min 22.18 19.79 17.69 15.90 14.39 13.16 12.16

Perm. Flow Rate USG/min 2.68 2.39 2.09 1.79 1.50 1.23 1.00

Beta - 1.16 1.15 1.14 1.13 1.11 1.10 1.08

Feed Pressure lbf/in² (psi) 113.21 112.30 111.50 110.81 110.19 109.65 109.16

DP lbf/in² (psi) 0.91 0.80 0.70 0.61 0.55 0.49 0.45

Brine Pressure lbf/in² (psi) 112.30 111.50 110.81 110.19 109.65 109.16 108.71

  Elements Feed Water Analysis 

Total Element1 Element2 Element3 Element4 Element5 Element6 Element7

Ca2+ mg/l 198.78 198.78 222.60 249.27 278.49 309.58 341.52 373.06

Mg2+ mg/l 55.40 55.40 62.06 69.53 77.72 86.45 95.44 104.33

Na+ mg/l 950.43 950.43 1063.82 1190.61 1329.29 1476.61 1627.59 1776.24

K+ mg/l 60.65 60.65 67.85 75.89 84.67 93.98 103.49 112.83

Ba2+ mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Sr2+ mg/l 0.93 0.93 1.04 1.16 1.30 1.44 1.59 1.74

NH4+ mg/l 23.57 23.57 26.34 29.42 32.77 36.32 39.92 43.43

Fe2+ mg/l 1.26 1.26 1.41 1.58 1.77 1.97 2.17 2.37

HCO3- mg/l 721.54 721.54 807.69 903.95 1008.58 1119.87 1233.49 1345.01

Cl- mg/l 1186.91 1186.91 1328.72 1487.34 1660.91 1845.40 2034.60 2221.04

SO42- mg/l 581.28 581.28 651.25 729.68 815.71 907.43 1001.85 1095.35

NO3- mg/l 74.77 74.77 83.09 92.24 102.01 112.09 122.05 131.39

F- mg/l 2.15 2.15 2.41 2.69 3.00 3.32 3.65 3.97

Br- mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

PO43- mg/l 1.83 1.83 2.05 2.30 2.57 2.86 3.16 3.46

CO32- mg/l 1.21 1.21 1.55 1.99 2.52 3.18 3.92 4.72

Boron mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

SiO2 mg/l 56.45 56.45 63.19 70.73 78.99 87.78 96.80 105.70

CO2 mg/l 49.63 49.63 49.34 49.03 49.13 49.01 49.08 49.26

TDS mg/l 3917.14 3917.14 4385.07 4908.38 5480.31 6088.28 6711.25 7324.65

pH - 7.32 7.32 7.37 7.41 7.46 7.50 7.54 7.57

  Elements Permeate Water Analysis 

Total Element1 Element2 Element3 Element4 Element5 Element6 Element7

Ca2+ mg/l 2.99 1.33 1.72 2.26 3.00 4.03 5.44 7.37

Mg2+ mg/l 0.37 0.17 0.21 0.28 0.37 0.50 0.68 0.92

Na+ mg/l 23.95 10.68 13.83 18.13 24.07 32.28 43.57 58.92

K+ mg/l 2.19 0.98 1.27 1.66 2.20 2.95 3.98 5.38

Ba2+ mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Sr2+ mg/l 0.01 <0.01 <0.01 0.01 0.01 0.02 0.03 0.03

NH4+ mg/l 1.38 0.62 0.80 1.05 1.39 1.85 2.50 3.37

Fe2+ mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

HCO3- mg/l 20.76 9.33 12.06 15.78 20.86 27.83 37.65 51.07

Cl- mg/l 26.27 11.66 15.11 19.84 26.38 35.44 47.93 64.95

SO42- mg/l 3.07 1.36 1.76 2.31 3.08 4.14 5.61 7.61

NO3- mg/l 12.53 5.75 7.39 9.62 12.67 16.84 22.49 30.05

F- mg/l 0.12 0.05 0.07 0.09 0.12 0.16 0.22 0.30

Br- mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

PO43- mg/l <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01

CO32- mg/l <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01

Boron mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

SiO2 mg/l 1.14 0.57 0.71 0.90 1.15 1.50 1.97 2.61

CO2 mg/l 49.25 49.63 49.34 49.03 49.13 49.01 49.08 49.26

TDS mg/l 94.79 42.50 54.94 71.94 95.32 127.54 172.07 232.60

pH - 5.87 5.52 5.63 5.75 5.87 5.99 6.12 6.25
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 2.1.2. Pass1 RO Element Level Data

 2.1.2.3. Pass1 RO Stage3 Elements

 Elements Flow & Pressure 

Element1 Element2 Element3 Element4 Element5 Element6 Element7

Element Type TLF-400DG TLF-400DG TLF-400DG TLF-400DG TLF-400DG TLF-400DG TLF-400DG

Area ft²(m²) 400 (37) 400 (37) 400 (37) 400 (37) 400 (37) 400 (37) 400 (37)

Membrane Age Year 0.09 0.09 0.09 0.09 0.09 0.09 0.09

Flow Allowance - 0.88 0.88 0.88 0.88 0.88 0.88 0.88

SPI %/yr 10.00 10.00 10.00 10.00 10.00 10.00 10.00

Recovery % 3.49 3.10 2.74 2.42 2.14 1.89 1.69

Flux USG/ft²/day 3.04 2.61 2.24 1.92 1.65 1.44 1.26

Feed Flow Rate USG/min 24.33 23.48 22.75 22.13 21.59 21.13 20.73

Brine Flow Rate USG/min 23.48 22.75 22.13 21.59 21.13 20.73 20.38

Perm. Flow Rate USG/min 0.85 0.73 0.62 0.54 0.46 0.40 0.35

Beta - 1.05 1.04 1.04 1.03 1.03 1.02 1.02

Feed Pressure lbf/in² (psi) 107.71 106.78 105.88 105.01 104.17 103.35 102.55

DP lbf/in² (psi) 0.94 0.90 0.87 0.84 0.82 0.80 0.78

Brine Pressure lbf/in² (psi) 106.78 105.88 105.01 104.17 103.35 102.55 101.77

 Elements Feed Water Analysis 

Total Element1 Element2 Element3 Element4 Element5 Element6 Element7

Ca2+ mg/l 402.99 402.99 417.23 430.22 441.98 452.55 462.04 470.55

Mg2+ mg/l 112.79 112.79 116.83 120.52 123.87 126.89 129.61 132.06

Na+ mg/l 1916.79 1916.79 1983.46 2044.13 2098.81 2147.80 2191.56 2230.65

K+ mg/l 121.62 121.62 125.78 129.55 132.94 135.96 138.64 141.03

Ba2+ mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Sr2+ mg/l 1.88 1.88 1.94 2.00 2.06 2.11 2.15 2.19

NH4+ mg/l 46.71 46.71 48.25 49.64 50.87 51.96 52.92 53.76

Fe2+ mg/l 2.57 2.57 2.66 2.75 2.82 2.89 2.96 3.01

HCO3- mg/l 1450.13 1450.13 1499.94 1545.40 1586.52 1623.50 1656.01 1685.12

Cl- mg/l 2397.50 2397.50 2481.27 2557.56 2626.40 2688.13 2743.33 2792.73

SO42- mg/l 1184.37 1184.37 1226.83 1265.69 1300.97 1332.81 1361.49 1387.35

NO3- mg/l 139.68 139.68 143.43 146.64 149.33 151.55 153.33 154.73

F- mg/l 4.27 4.27 4.42 4.54 4.66 4.76 4.84 4.92

Br- mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

PO43- mg/l 3.74 3.74 3.87 4.00 4.11 4.21 4.30 4.38

CO32- mg/l 5.54 5.54 5.95 6.37 6.78 7.19 7.50 7.81

Boron mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

SiO2 mg/l 114.13 114.13 118.14 121.80 125.11 128.08 130.74 133.12

CO2 mg/l 49.50 49.50 49.58 49.49 49.25 48.86 48.88 48.81

TDS mg/l 7904.73 7904.73 8180.01 8430.81 8657.22 8860.38 9041.42 9203.42

pH - 7.59 7.59 7.61 7.62 7.63 7.64 7.65 7.66

 Elements Permeate Water Analysis 

Total Element1 Element2 Element3 Element4 Element5 Element6 Element7

Ca2+ mg/l 14.36 8.97 10.77 12.86 15.26 17.93 20.87 24.01

Mg2+ mg/l 1.81 1.12 1.35 1.62 1.92 2.26 2.63 3.03

Na+ mg/l 114.46 71.67 85.97 102.61 121.63 142.88 166.13 191.03

K+ mg/l 10.44 6.54 7.84 9.36 11.09 13.02 15.13 17.40

Ba2+ mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Sr2+ mg/l 0.07 0.04 0.05 0.06 0.07 0.08 0.10 0.11

NH4+ mg/l 6.48 4.08 4.88 5.82 6.89 8.08 9.37 10.76

Fe2+ mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

HCO3- mg/l 99.65 62.33 74.53 89.26 105.82 124.61 144.98 166.71

Cl- mg/l 126.93 79.19 95.10 113.64 134.86 158.61 184.65 212.59

SO42- mg/l 14.94 9.30 11.17 13.36 15.87 18.69 21.77 25.09

NO3- mg/l 56.41 36.09 43.00 50.96 59.98 69.94 80.72 92.13

F- mg/l 0.58 0.36 0.43 0.52 0.61 0.72 0.84 0.96

Br- mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

PO43- mg/l 0.01 <0.01 <0.01 0.01 0.01 0.02 0.02 0.02

CO32- mg/l 0.02 <0.01 <0.01 0.01 0.02 0.03 0.04 0.05

Boron mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

SiO2 mg/l 4.97 3.14 3.75 4.46 5.27 6.19 7.20 8.28

CO2 mg/l 49.28 49.50 49.58 49.49 49.25 48.86 48.88 48.81

TDS mg/l 451.12 282.86 338.87 404.54 479.30 563.05 654.45 752.17

pH - 6.52 6.33 6.40 6.48 6.55 6.62 6.68 6.74
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SYSTEM OVERVIEW REPORT(FULL)

Project Name : OCWD TLF-400DG 78_48_24-7M + Qp2772gpm + R85% + 17PSI PBP + Y0

Component Info : Software  //  RO Calculation  //  NF Calculation  //  RO Membrane Database  //  NF Membrane Database

1.4.39.1  //  2.1  //  1.1.1  //  2.1  //  1.4

1. PROJECTION SUMMARY

1.1. Flow Diagram 

Minimum Temperature : 67.10  deg. F
Maximum Temperature : 80.60  deg. F

 

1.2. Inlet/Outlet Summary 

Total RO/NF System

Temperature
deg. F

Flow Rate
USG/min

TDS
mg/l

Boron
mg/l

Cl
mg/l

Others※
mg/l

Feed 80.60 3261.18 1450.75 0.00 436.71 1014.04

  Total feed - 3261.18 1450.75 0.00 436.71 1014.04

Product 80.60 2772.00 74.26 0.00 20.65 53.60

  Total Product - 2772.00 74.26 0.00 20.65 53.60

Discharge 80.60 489.18 9196.67 0.00 2794.34 6402.33

  Total Discharge - 489.18 9196.67 0.00 2794.34 6402.33

Total System Recovery 85.00%

※Details for others available at 1.4 Stream Details 

1.3. RO/NF Summary 

RO/NF
Name

Stg. Rec.
Avg.
Flux

Feed
Press.

Total
DP

Membrane
Age

SPI FA
Element Type

(EL/PV)
Total
PV

Stream
Flow
Rate

TDS

%
USG/

ft²/day
lbf/in²
(psi)

lbf/in²
(psi)

year %/year - pcs USG/min mg/l

Pass1 RO 3 85.00 9.47 110.8 14.93 0.09 10.00 0.882 TLF-400DG(7) 150  Feed 3261 1441

 Brine 489.2 9197

 Perm.(Front)

 Perm.(Rear) 2772 74.26

Disclaimer : 
The program is intended to be used by persons having technical skill, at their own discretion and risk. The projections, obtained with the program, are the expected
system performance, based on the average, nominal element-performance and are not automatically guaranteed.Toray shall not be liable for any error or miscalculation
in the program.The obtained results cannot be used to raise any claim for liability or warranty. It is the users responsibility to make provisions against fouling,
scaling and chemical attacks, to account for piping and valve pressure losses, feed pump suction pressure and permeate backpressure. For questions please contact us
through our website at www.water.toray 
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1.4. Stream Details 

Stream Name Raw Feed Pump IN Pass1 Feed Pass1 Perm. Pass1 Brine

Connected unit Dosing IN Pump IN RO IN Product IN DischargeIN

Flow Rate USG/min 3261.18 3261.18 3261.18 2772.00 489.18

Pressure lbf/in² (psi) 0.00 0.00 110.84 17.00 92.90

Ca2+ mg/l 73.00 73.00 73.00 2.34 473.38

Mg2+ mg/l 20.30 20.30 20.30 0.30 133.66

Na+ mg/l 350.00 350.00 350.00 18.69 2227.41

K+ mg/l 22.40 22.40 22.40 1.71 139.65

Ba2+ mg/l 0.00 0.00 0.00 0.00 0.00

Sr2+ mg/l 0.34 0.34 0.34 0.01 2.20

NH4+ mg/l 8.76 8.76 8.76 1.06 52.36

Fe2+ mg/l 0.46 0.46 0.46 0.00 3.07

HCO3- mg/l 314.00 268.29 268.29 16.73 1693.65

Cl- mg/l 436.71 436.71 436.71 20.65 2794.34

SO42- mg/l 173.00 210.13 210.13 2.40 1387.31

NO3- mg/l 28.64 28.64 28.64 9.31 138.17

F- mg/l 0.80 0.80 0.80 0.09 4.80

Br- mg/l 0.00 0.00 0.00 0.00 0.00

PO43- mg/l 0.67 0.67 0.67 <0.01 4.45

CO32- mg/l 0.87 0.19 0.19 <0.01 8.95

Boron mg/l 0.00 0.00 0.00 0.00 0.00

SiO2 mg/l 20.80 20.80 20.80 0.95 133.26

CO2 mg/l 13.95 47.42 47.42 153.31 45.89

TDS mg/l 1450.75 1441.49 1441.49 74.26 9196.67

pH - 7.50 6.90 6.90 5.24 7.65

Hardness mg/l CaCO₃ 267.12 267.12 267.12 7.08 1740.65

EC(25℃) μS/cm 2363.87 2382.03 2382.03 134.40 12533.89

Computed date:12/19/2025 16:09  2/8
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1.5. Saturation 

Pass1 RO Pass1 RO

Unit Feed Brine

LSI - -0.35 1.74

SDSI - -0.32 1.50

CaCO3 % - -

CaSO4 % 3.11 39.78

CaF2 % - -

PO4 % 3.52 10000.00

BaSO4 % 0.00 0.00

Mg(OH)2 % - -

SrSO4 % 0.99 9.27

SrCO3 % - -

SiO2 % 19.86 103.30

1.6. Energy Consumption 

Unit Feed Pump Pass1 RO Total

PX Model - - - - -

Quantity - - - - -

Power Used kW 0.00 196.54 0.00 196.54

Pump Efficiency - 0.80 0.80 0.80 -

Motor Efficiency - 1.00 1.00 1.00 -

ERD Efficiency - - - - -
Lubrication Flow
Fraction

% - - - -

ERD Mixing Fraction % - - - -

ERD Internal Press.
Drop

lbf/in²
(psi)

- - - -

ERD Power Saved kW - - - -

ERD Discharge Press.
lbf/in²
(psi)

- - - -

Power Consumption kWh/m3 - - - 0.31

1.7. Chemicals 

Sulfuric
Dosing

Total

Sulphuric Acid mg/L 21.84 21.84

kg/d 673.96 673.96

Hydrochloric Acid mg/L -

kg/d -

Sodium Carbonate mg/L -

kg/d -

Lime (Calcium Hydroxide) mg/L -

kg/d -

Sodium Hydroxide mg/L -

kg/d -

Sodium Chloride mg/L -

kg/d -

Disclaimer : 
Chemical consumption is based on 100% solution or solid chemicals. This information is for reference only and is not guaranteed. 
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1.8. Warnings 

Warning

Caution Pass1 RO, Stage 1, Module 7 Brine flow rate is below recommended lower limit. Reference value=15.77[USG/min], Actual=13
.16[USG/min] (C0123)
Pass1 RO, Stage 2, Module 3 Brine flow rate is below recommended lower limit. Reference value=15.77[USG/min], Actual=15
.33[USG/min] (C0123)
Pass1 RO, Stage 2, Module 4 Brine flow rate is below recommended lower limit. Reference value=15.77[USG/min], Actual=14
.01[USG/min] (C0123)
Pass1 RO, Stage 2, Module 5 Brine flow rate is below recommended lower limit. Reference value=15.77[USG/min], Actual=12
.97[USG/min] (C0123)
Pass1 RO, Stage 2, Module 6 Brine flow rate is below recommended lower limit. Reference value=15.77[USG/min], Actual=12
.15[USG/min] (C0123)
Pass1 RO, Stage 2, Module 7 Brine flow rate is below recommended lower limit. Reference value=15.77[USG/min], Actual=11
.51[USG/min] (C0123)
Pass1 RO, Stage 1 Lead element flux exceeds recommended upper limit. Reference value=14.73[USG/ft²/day], Actual=18.28
[USG/ft²/day] (C0125)

Notice Pass1 RO, Stage 1, Module 2 Brine to permeate ratio is below lower limit. Reference value=7 Actual=6.60008 (C0136)
Pass1 RO, Stage 1, Module 3 Brine to permeate ratio is below lower limit. Reference value=7 Actual=6.02672 (C0136)
Pass1 RO, Stage 1, Module 4 Brine to permeate ratio is below lower limit. Reference value=7 Actual=5.50693 (C0136)
Pass1 RO, Stage 1, Module 5 Brine to permeate ratio is below lower limit. Reference value=7 Actual=5.0733 (C0136)
Pass1 RO, Stage 1, Module 6 Brine to permeate ratio is below lower limit. Reference value=7 Actual=4.7709 (C0136)
Pass1 RO, Stage 1, Module 7 Brine to permeate ratio is below lower limit. Reference value=7 Actual=4.66492 (C0136)
Pass1 RO The Langelier Saturation Index (LSI) is greater than 0. Scale inhibitor required.(C0137)
Pass1 RO Concentration of silica exceeds saturation.See https://rpicalc.ropur.com for details.(C0142)
Pass1 RO Concentration of phosphate exceeds saturation.See https://rpicalc.ropur.com for details.(C0447)

Computed date:12/19/2025 16:09  4/8
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2. RO/NF Details
2.1. Pass1 RO Details
  2.1.1. Pass1 RO Unit Level Data
  Pass1 RO System Data 

Feed Water Type Tertiary Waste MF/UF

Temperature deg. F 80.60

Feed Pressure lbf/in² (psi) 110.84

Total DP lbf/in² (psi) 14.93

Brine Pressure lbf/in² (psi) 92.90

Recovery % 85.00

Average Flux USG/ft²/day 9.47

Feed Flow Rate USG/min 3261.18

Brine Flow Rate USG/min 489.18

Perm. Flow Rate (Total) USG/min 2772.00

Perm. Flow Rate (Front) USG/min -

Perm. Flow Rate (Rear) USG/min 2772.00

Feed TDS mg/l 1441.49

Brine TDS mg/l 9196.67

Perm. TDS (Total) mg/l 74.26

Perm. TDS (Front) mg/l -

Perm. TDS (Rear) mg/l 74.26

Total Vessels pcs 150

Total Elements pcs 1050

 
  Pass1 RO Stage data 

Stage1 Stage2 Stage3

Vessels/Stage pcs 78 48 24

Elements/Vessel pcs 7 7 7

Elements/Stage pcs 546 336 168

Recovery % 68.52 46.19 11.44

Average Flux USG/ft²/day 14.68 5.06 1.35

Feed Flow Rate USG/min 3261.18 1026.58 552.37

Brine Flow Rate USG/min 1026.58 552.37 489.18

Perm. Flow Rate USG/min 2234.59 474.21 63.20

Boost Pressure lbf/in² (psi) 0.00 0.00 0.00

Feed Pipe Pressure Loss lbf/in² (psi) 1.00 1.00 1.00

RO/NF Inlet Pressure lbf/in² (psi) 109.84 102.33 97.96

DP/Vessel lbf/in² (psi) 6.51 3.36 5.06

Brine Pressure lbf/in² (psi) 103.33 98.96 92.90

Permeate Back Pressure lbf/in² (psi) 17.00 17.00 17.00

Lead Element TLF-400DG TLF-400DG TLF-400DG

   Feed Flow Rate USG/min 41.81 21.39 23.02

   Product Flow Rate USG/min 5.10 2.40 0.53

   Flux USG/ft²/day 18.28 8.60 1.90

Last Element TLF-400DG TLF-400DG TLF-400DG

   Permeate Flow Rate USG/min 2.82 0.64 0.27

   Brine Flow Rate USG/min 13.16 11.51 20.38

   Brine/Permeate Ratio - 4.66 17.84 76.89

   Net Driving Pressure lbf/in² (psi) 58.23 26.42 20.86

 
  Pass1 RO Inlet/Outlet Water analysis 

Unit
Stage1
Inlet

Stage1
Brine

Stage1
Permeate

Stage2
Inlet

Stage2
Brine

Stage2
Permeate

Stage3
Inlet

Stage3
Brine

Stage3
Permeate

Ca2+ mg/l 73.00 230.35 0.71 230.35 422.68 6.32 422.68 473.38 30.24

Mg2+ mg/l 20.30 64.29 0.09 64.29 118.81 0.80 118.81 133.66 3.85

Na+ mg/l 350.00 1099.40 5.72 1099.40 1999.94 50.42 1999.94 2227.41 239.23

K+ mg/l 22.40 70.01 0.53 70.01 126.16 4.61 126.16 139.65 21.76

Ba2+ mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Sr2+ mg/l 0.34 1.07 <0.01 1.07 1.97 0.03 1.97 2.20 0.14

NH4+ mg/l 8.76 27.10 0.33 27.10 47.89 2.87 47.89 52.36 13.29

Fe2+ mg/l 0.46 1.46 0.00 1.46 2.72 0.00 2.72 3.07 0.00

HCO3- mg/l 268.29 842.65 5.37 842.65 1523.69 44.25 1523.69 1693.65 211.97

Cl- mg/l 436.71 1373.75 6.22 1373.75 2505.33 55.65 2505.33 2794.34 268.25

SO42- mg/l 210.13 665.98 0.71 665.98 1232.19 6.45 1232.19 1387.31 31.48

NO3- mg/l 28.64 84.22 3.11 84.22 134.83 25.27 134.83 138.17 108.93

F- mg/l 0.80 2.48 0.03 2.48 4.39 0.25 4.39 4.80 1.20

Br- mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

PO43- mg/l 0.67 2.13 <0.01 2.13 3.95 <0.01 3.95 4.45 0.03

CO32- mg/l 0.19 1.93 <0.01 1.93 6.91 <0.01 6.91 8.95 0.10

Boron mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

SiO2 mg/l 20.80 65.26 0.37 65.26 119.24 2.39 119.24 133.26 10.75

CO2 mg/l 47.42 46.39 47.06 46.39 47.08 46.44 47.08 45.89 46.91

TDS mg/l 1441.49 4532.08 23.20 4532.08 8250.70 199.32 8250.70 9196.67 941.23

pH - 6.90 7.37 5.26 7.37 7.59 6.17 7.59 7.65 6.82

Hardness mg/l CaCO₃ 267.12 843.89 2.15 843.89 1551.98 19.09 1551.98 1740.65 91.57

EC(25℃) μS/cm 2382.03 6643.58 43.31 6643.58 11374.13 350.07 11374.13 12533.89 1523.55

Computed date:12/19/2025 16:09  5/8
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  2.1.2. Pass1 RO Element Level Data

  2.1.2.1. Pass1 RO Stage1 Elements

  Elements Flow & Pressure 

Element1 Element2 Element3 Element4 Element5 Element6 Element7

Element Type TLF-400DG TLF-400DG TLF-400DG TLF-400DG TLF-400DG TLF-400DG TLF-400DG

Area ft²(m²) 400 (37) 400 (37) 400 (37) 400 (37) 400 (37) 400 (37) 400 (37)

Membrane Age Year 0.09 0.09 0.09 0.09 0.09 0.09 0.09

Flow Allowance - 0.88 0.88 0.88 0.88 0.88 0.88 0.88

SPI %/yr 10.00 10.00 10.00 10.00 10.00 10.00 10.00

Recovery % 12.19 13.16 14.23 15.37 16.47 17.33 17.65

Flux USG/ft²/day 18.28 17.33 16.27 15.07 13.67 12.02 10.12

Feed Flow Rate USG/min 41.81 36.71 31.88 27.35 23.14 19.33 15.98

Brine Flow Rate USG/min 36.71 31.88 27.35 23.14 19.33 15.98 13.16

Perm. Flow Rate USG/min 5.10 4.83 4.54 4.20 3.81 3.35 2.82

Beta - 1.19 1.19 1.20 1.20 1.20 1.20 1.18

Feed Pressure lbf/in² (psi) 109.84 108.29 106.99 105.92 105.05 104.34 103.78

DP lbf/in² (psi) 1.55 1.29 1.07 0.87 0.71 0.56 0.45

Brine Pressure lbf/in² (psi) 108.29 106.99 105.92 105.05 104.34 103.78 103.33

  Elements Feed Water Analysis 

Total Element1 Element2 Element3 Element4 Element5 Element6 Element7

Ca2+ mg/l 73.00 73.00 83.09 95.63 111.42 131.55 157.31 190.02

Mg2+ mg/l 20.30 20.30 23.11 26.61 31.01 36.63 43.83 52.99

Na+ mg/l 350.00 350.00 398.25 458.17 533.61 629.63 752.40 908.02

K+ mg/l 22.40 22.40 25.48 29.30 34.11 40.22 48.03 57.90

Ba2+ mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Sr2+ mg/l 0.34 0.34 0.39 0.45 0.52 0.61 0.73 0.89

NH4+ mg/l 8.76 8.76 9.95 11.44 13.30 15.66 18.67 22.47

Fe2+ mg/l 0.46 0.46 0.52 0.60 0.70 0.83 0.99 1.20

HCO3- mg/l 268.29 268.29 305.57 351.55 409.44 483.06 577.12 696.37

Cl- mg/l 436.71 436.71 496.97 571.80 666.05 786.05 939.53 1134.18

SO42- mg/l 210.13 210.13 239.26 275.46 321.09 379.29 453.88 548.76

NO3- mg/l 28.64 28.64 32.43 37.11 42.95 50.27 59.45 70.78

F- mg/l 0.80 0.80 0.91 1.04 1.22 1.43 1.71 2.05

Br- mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

PO43- mg/l 0.67 0.67 0.76 0.88 1.02 1.21 1.45 1.75

CO32- mg/l 0.19 0.19 0.21 0.29 0.40 0.57 0.84 1.27

Boron mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

SiO2 mg/l 20.80 20.80 23.66 27.21 31.69 37.38 44.66 53.89

CO2 mg/l 47.42 47.42 47.20 47.13 47.03 46.94 46.82 46.56

TDS mg/l 1441.49 1441.49 1640.58 1887.53 2198.53 2594.41 3100.62 3742.55

pH - 6.90 6.90 6.95 7.01 7.07 7.14 7.21 7.29

  Elements Permeate Water Analysis 

Total Element1 Element2 Element3 Element4 Element5 Element6 Element7

Ca2+ mg/l 0.71 0.29 0.35 0.44 0.60 0.84 1.24 1.90

Mg2+ mg/l 0.09 0.04 0.04 0.05 0.07 0.11 0.15 0.24

Na+ mg/l 5.72 2.33 2.83 3.51 4.80 6.79 9.98 15.23

K+ mg/l 0.53 0.21 0.26 0.32 0.44 0.62 0.92 1.40

Ba2+ mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Sr2+ mg/l <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01

NH4+ mg/l 0.33 0.14 0.17 0.20 0.28 0.39 0.58 0.88

Fe2+ mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

HCO3- mg/l 5.37 2.65 3.02 3.54 4.54 6.18 8.82 13.30

Cl- mg/l 6.22 2.53 3.07 3.81 5.21 7.39 10.87 16.62

SO42- mg/l 0.71 0.29 0.35 0.44 0.60 0.85 1.25 1.91

NO3- mg/l 3.11 1.30 1.57 1.93 2.63 3.70 5.38 8.11

F- mg/l 0.03 0.01 0.01 0.02 0.02 0.03 0.05 0.08

Br- mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

PO43- mg/l <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01

CO32- mg/l <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01

Boron mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

SiO2 mg/l 0.37 0.18 0.22 0.27 0.34 0.44 0.60 0.85

CO2 mg/l 47.06 47.42 47.20 47.13 47.03 46.94 46.82 46.56

TDS mg/l 23.20 9.97 11.89 14.52 19.53 27.35 39.84 60.53

pH - 5.26 4.96 5.02 5.09 5.20 5.33 5.48 5.66
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  2.1.2. Pass1 RO Element Level Data

  2.1.2.2. Pass1 RO Stage2 Elements

  Elements Flow & Pressure 

Element1 Element2 Element3 Element4 Element5 Element6 Element7

Element Type TLF-400DG TLF-400DG TLF-400DG TLF-400DG TLF-400DG TLF-400DG TLF-400DG

Area ft²(m²) 400 (37) 400 (37) 400 (37) 400 (37) 400 (37) 400 (37) 400 (37)

Membrane Age Year 0.09 0.09 0.09 0.09 0.09 0.09 0.09

Flow Allowance - 0.88 0.88 0.88 0.88 0.88 0.88 0.88

SPI %/yr 10.00 10.00 10.00 10.00 10.00 10.00 10.00

Recovery % 11.21 10.60 9.71 8.61 7.42 6.29 5.31

Flux USG/ft²/day 8.60 7.22 5.91 4.73 3.73 2.93 2.31

Feed Flow Rate USG/min 21.39 18.99 16.98 15.33 14.01 12.97 12.15

Brine Flow Rate USG/min 18.99 16.98 15.33 14.01 12.97 12.15 11.51

Perm. Flow Rate USG/min 2.40 2.01 1.65 1.32 1.04 0.82 0.64

Beta - 1.13 1.11 1.10 1.08 1.07 1.05 1.04

Feed Pressure lbf/in² (psi) 102.33 101.66 101.08 100.57 100.12 99.70 99.32

DP lbf/in² (psi) 0.67 0.58 0.51 0.46 0.41 0.38 0.36

Brine Pressure lbf/in² (psi) 101.66 101.08 100.57 100.12 99.70 99.32 98.96

  Elements Feed Water Analysis 

Total Element1 Element2 Element3 Element4 Element5 Element6 Element7

Ca2+ mg/l 230.35 230.35 259.11 289.41 319.99 349.48 376.74 401.16

Mg2+ mg/l 64.29 64.29 72.37 80.90 89.53 97.88 105.64 112.62

Na+ mg/l 1099.40 1099.40 1235.55 1378.66 1522.63 1660.85 1787.94 1901.04

K+ mg/l 70.01 70.01 78.61 87.62 96.65 105.28 113.16 120.13

Ba2+ mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Sr2+ mg/l 1.07 1.07 1.21 1.35 1.49 1.63 1.75 1.87

NH4+ mg/l 27.10 27.10 30.36 33.77 37.15 40.36 43.25 45.76

Fe2+ mg/l 1.46 1.46 1.65 1.84 2.04 2.23 2.41 2.57

HCO3- mg/l 842.65 842.65 946.59 1055.41 1164.54 1269.04 1364.86 1449.82

Cl- mg/l 1373.75 1373.75 1544.29 1723.69 1904.33 2077.97 2237.88 2380.42

SO42- mg/l 665.98 665.98 749.74 838.23 927.82 1014.55 1095.12 1167.74

NO3- mg/l 84.22 84.22 93.45 102.75 111.60 119.50 126.05 131.14

F- mg/l 2.48 2.48 2.78 3.09 3.40 3.69 3.96 4.19

Br- mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

PO43- mg/l 2.13 2.13 2.40 2.68 2.97 3.25 3.51 3.74

CO32- mg/l 1.93 1.93 2.49 3.15 3.89 4.68 5.47 6.23

Boron mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

SiO2 mg/l 65.26 65.26 73.37 81.90 90.49 98.77 106.41 113.24

CO2 mg/l 46.39 46.39 46.25 46.31 46.46 46.61 46.73 46.86

TDS mg/l 4532.08 4532.08 5093.95 5684.44 6278.54 6849.15 7374.16 7841.67

pH - 7.37 7.37 7.42 7.46 7.50 7.53 7.55 7.58

  Elements Permeate Water Analysis 

Total Element1 Element2 Element3 Element4 Element5 Element6 Element7

Ca2+ mg/l 6.32 2.64 3.61 4.98 6.90 9.51 12.93 17.16

Mg2+ mg/l 0.80 0.33 0.45 0.63 0.87 1.20 1.63 2.17

Na+ mg/l 50.42 21.19 28.92 39.83 55.08 75.86 102.94 136.38

K+ mg/l 4.61 1.94 2.65 3.65 5.04 6.93 9.40 12.44

Ba2+ mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Sr2+ mg/l 0.03 0.01 0.02 0.02 0.03 0.04 0.06 0.08

NH4+ mg/l 2.87 1.22 1.66 2.28 3.14 4.31 5.82 7.67

Fe2+ mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

HCO3- mg/l 44.25 18.51 25.22 34.88 48.38 66.61 90.54 120.25

Cl- mg/l 55.65 23.19 31.71 43.78 60.70 83.84 114.12 151.68

SO42- mg/l 6.45 2.67 3.66 5.06 7.03 9.73 13.27 17.68

NO3- mg/l 25.27 11.12 15.01 20.41 27.83 37.71 50.28 65.36

F- mg/l 0.25 0.11 0.15 0.20 0.28 0.38 0.52 0.69

Br- mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

PO43- mg/l <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.01 0.02

CO32- mg/l <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.02 0.03

Boron mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

SiO2 mg/l 2.39 1.11 1.45 1.93 2.60 3.50 4.68 6.14

CO2 mg/l 46.44 46.39 46.25 46.31 46.46 46.61 46.73 46.86

TDS mg/l 199.32 84.05 114.51 157.67 217.88 299.65 406.21 537.75

pH - 6.17 5.80 5.93 6.07 6.21 6.34 6.47 6.58
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  2.1.2. Pass1 RO Element Level Data

  2.1.2.3. Pass1 RO Stage3 Elements

  Elements Flow & Pressure 

Element1 Element2 Element3 Element4 Element5 Element6 Element7

Element Type TLF-400DG TLF-400DG TLF-400DG TLF-400DG TLF-400DG TLF-400DG TLF-400DG

Area ft²(m²) 400 (37) 400 (37) 400 (37) 400 (37) 400 (37) 400 (37) 400 (37)

Membrane Age Year 0.09 0.09 0.09 0.09 0.09 0.09 0.09

Flow Allowance - 0.88 0.88 0.88 0.88 0.88 0.88 0.88

SPI %/yr 10.00 10.00 10.00 10.00 10.00 10.00 10.00

Recovery % 2.31 2.05 1.84 1.66 1.51 1.39 1.28

Flux USG/ft²/day 1.90 1.65 1.45 1.29 1.15 1.04 0.95

Feed Flow Rate USG/min 23.02 22.48 22.02 21.62 21.26 20.94 20.65

Brine Flow Rate USG/min 22.48 22.02 21.62 21.26 20.94 20.65 20.38

Perm. Flow Rate USG/min 0.53 0.46 0.40 0.36 0.32 0.29 0.27

Beta - 1.02 1.02 1.02 1.02 1.01 1.01 1.01

Feed Pressure lbf/in² (psi) 97.96 97.19 96.44 95.70 94.98 94.28 93.58

DP lbf/in² (psi) 0.77 0.75 0.74 0.72 0.71 0.69 0.68

Brine Pressure lbf/in² (psi) 97.19 96.44 95.70 94.98 94.28 93.58 92.90

  Elements Feed Water Analysis 

Total Element1 Element2 Element3 Element4 Element5 Element6 Element7

Ca2+ mg/l 422.68 422.68 432.17 440.70 448.42 455.46 461.91 467.86

Mg2+ mg/l 118.81 118.81 121.55 124.03 126.29 128.35 130.25 132.01

Na+ mg/l 1999.94 1999.94 2043.22 2081.92 2116.71 2148.20 2176.88 2203.17

K+ mg/l 126.16 126.16 128.78 131.11 133.18 135.04 136.72 138.25

Ba2+ mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Sr2+ mg/l 1.97 1.97 2.01 2.05 2.09 2.12 2.15 2.18

NH4+ mg/l 47.89 47.89 48.80 49.60 50.29 50.91 51.45 51.93

Fe2+ mg/l 2.72 2.72 2.78 2.84 2.89 2.94 2.99 3.03

HCO3- mg/l 1523.69 1523.69 1555.92 1584.78 1610.77 1634.31 1655.77 1675.47

Cl- mg/l 2505.33 2505.33 2560.09 2609.13 2653.29 2693.32 2729.84 2763.37

SO42- mg/l 1232.19 1232.19 1260.78 1286.64 1310.17 1331.74 1351.62 1370.08

NO3- mg/l 134.83 134.83 136.15 137.10 137.75 138.14 138.32 138.32

F- mg/l 4.39 4.39 4.47 4.54 4.61 4.66 4.71 4.76

Br- mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

PO43- mg/l 3.95 3.95 4.04 4.13 4.20 4.27 4.34 4.40

CO32- mg/l 6.91 6.91 7.22 7.53 7.82 8.11 8.39 8.67

Boron mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

SiO2 mg/l 119.24 119.24 121.88 124.25 126.39 128.33 130.11 131.74

CO2 mg/l 47.08 47.08 47.15 47.12 47.00 46.80 46.54 46.24

TDS mg/l 8250.70 8250.70 8429.87 8590.34 8734.88 8865.90 8985.45 9095.24

pH - 7.59 7.59 7.60 7.61 7.62 7.63 7.63 7.64

  Elements Permeate Water Analysis 

Total Element1 Element2 Element3 Element4 Element5 Element6 Element7

Ca2+ mg/l 30.24 21.16 24.57 28.15 31.83 35.55 39.29 43.01

Mg2+ mg/l 3.85 2.69 3.12 3.58 4.06 4.54 5.02 5.50

Na+ mg/l 239.23 167.83 194.72 222.88 251.76 280.97 310.20 339.23

K+ mg/l 21.76 15.29 17.73 20.28 22.90 25.54 28.18 30.81

Ba2+ mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Sr2+ mg/l 0.14 0.10 0.11 0.13 0.15 0.17 0.18 0.20

NH4+ mg/l 13.29 9.39 10.87 12.41 13.98 15.57 17.14 18.70

Fe2+ mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

HCO3- mg/l 211.97 148.00 172.05 197.26 223.15 249.33 275.47 301.92

Cl- mg/l 268.25 187.27 217.64 249.52 282.31 315.56 348.94 382.19

SO42- mg/l 31.48 21.89 25.47 29.24 33.13 37.08 41.06 45.03

NO3- mg/l 108.93 78.83 90.53 102.56 114.64 126.60 138.29 149.63

F- mg/l 1.20 0.84 0.98 1.12 1.26 1.40 1.55 1.69

Br- mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

PO43- mg/l 0.03 0.02 0.02 0.03 0.03 0.03 0.04 0.04

CO32- mg/l 0.10 0.04 0.06 0.08 0.11 0.13 0.17 0.20

Boron mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

SiO2 mg/l 10.75 7.51 8.72 9.99 11.30 12.64 14.00 15.36

CO2 mg/l 46.91 47.08 47.15 47.12 47.00 46.80 46.54 46.24

TDS mg/l 941.23 660.86 766.59 877.22 990.60 1105.11 1219.52 1333.51

pH - 6.82 6.67 6.73 6.79 6.84 6.89 6.93 6.97
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SYSTEM OVERVIEW REPORT(FULL)

Project Name : OCWD TLF-400DG 78_48_24-7M + Qp2772gpm + R85% + 17PSI PBP + Y1 + SPI10% + FF0

Component Info : Software  //  RO Calculation  //  NF Calculation  //  RO Membrane Database  //  NF Membrane Database

1.4.39.1  //  2.1  //  1.1.1  //  2.1  //  1.4

1. PROJECTION SUMMARY

1.1. Flow Diagram 

Minimum Temperature : 67.10  deg. F
Maximum Temperature : 80.60  deg. F

 

1.2. Inlet/Outlet Summary 

Total RO/NF System

Temperature
deg. F

Flow Rate
USG/min

TDS
mg/l

Boron
mg/l

Cl
mg/l

Others※
mg/l

Feed 67.10 3261.18 1450.62 0.00 436.71 1013.91

  Total feed - 3261.18 1450.62 0.00 436.71 1013.91

Product 67.10 2772.00 49.86 0.00 13.77 36.09

  Total Product - 2772.00 49.86 0.00 13.77 36.09

Discharge 67.10 489.18 9330.30 0.00 2833.36 6496.94

  Total Discharge - 489.18 9330.30 0.00 2833.36 6496.94

Total System Recovery 85.00%

※Details for others available at 1.4 Stream Details 

1.3. RO/NF Summary 

RO/NF
Name

Stg. Rec.
Avg.
Flux

Feed
Press.

Total
DP

Membrane
Age

SPI FA
Element Type

(EL/PV)
Total
PV

Stream
Flow
Rate

TDS

%
USG/

ft²/day
lbf/in²
(psi)

lbf/in²
(psi)

year %/year - pcs USG/min mg/l

Pass1 RO 3 85.00 9.47 127.3 18.96 1.00 10.00 0.800 TLF-400DG(7) 150  Feed 3261 1441

 Brine 489.2 9330

 Perm.(Front)

 Perm.(Rear) 2772 49.86

Disclaimer : 
The program is intended to be used by persons having technical skill, at their own discretion and risk. The projections, obtained with the program, are the expected
system performance, based on the average, nominal element-performance and are not automatically guaranteed.Toray shall not be liable for any error or miscalculation
in the program.The obtained results cannot be used to raise any claim for liability or warranty. It is the users responsibility to make provisions against fouling,
scaling and chemical attacks, to account for piping and valve pressure losses, feed pump suction pressure and permeate backpressure. For questions please contact us
through our website at www.water.toray 
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1.4. Stream Details 

Stream Name Raw Feed Pump IN Pass1 Feed Pass1 Perm. Pass1 Brine

Connected unit Dosing IN Pump IN RO IN Product IN DischargeIN

Flow Rate USG/min 3261.18 3261.18 3261.18 2772.00 489.18

Pressure lbf/in² (psi) 0.00 0.00 127.34 17.00 105.38

Ca2+ mg/l 73.00 73.00 73.00 1.56 477.82

Mg2+ mg/l 20.30 20.30 20.30 0.19 134.23

Na+ mg/l 350.00 350.00 350.00 12.51 2262.43

K+ mg/l 22.40 22.40 22.40 1.14 142.86

Ba2+ mg/l 0.00 0.00 0.00 0.00 0.00

Sr2+ mg/l 0.34 0.34 0.34 <0.01 2.23

NH4+ mg/l 8.76 8.76 8.76 0.72 54.32

Fe2+ mg/l 0.46 0.46 0.46 0.00 3.07

HCO3- mg/l 314.00 264.56 264.56 11.17 1703.10

Cl- mg/l 436.71 436.71 436.71 13.77 2833.36

SO42- mg/l 173.00 212.92 212.92 1.61 1410.31

NO3- mg/l 28.64 28.64 28.64 6.48 154.22

F- mg/l 0.80 0.80 0.80 0.06 4.97

Br- mg/l 0.00 0.00 0.00 0.00 0.00

PO43- mg/l 0.67 0.67 0.67 <0.01 4.46

CO32- mg/l 0.74 0.16 0.16 <0.01 7.88

Boron mg/l 0.00 0.00 0.00 0.00 0.00

SiO2 mg/l 20.80 20.80 20.80 0.63 135.07

CO2 mg/l 15.35 51.44 51.44 125.99 49.55

TDS mg/l 1450.62 1440.50 1440.50 49.86 9330.30

pH - 7.50 6.90 6.90 5.19 7.66

Hardness mg/l CaCO₃ 267.12 267.12 267.12 4.71 1754.09

EC(25℃) μS/cm 2363.65 2383.27 2383.27 91.39 12704.26
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1.5. Saturation 

Pass1 RO Pass1 RO

Unit Feed Brine

LSI - -0.46 1.65

SDSI - -0.51 1.38

CaCO3 % - -

CaSO4 % 3.15 40.38

CaF2 % - -

PO4 % 0.54 10000.00

BaSO4 % 0.00 0.00

Mg(OH)2 % - -

SrSO4 % 1.00 9.40

SrCO3 % - -

SiO2 % 22.47 118.48

1.6. Energy Consumption 

Unit Feed Pump Pass1 RO Total

PX Model - - - - -

Quantity - - - - -

Power Used kW 0.00 225.80 0.00 225.80

Pump Efficiency - 0.80 0.80 0.80 -

Motor Efficiency - 1.00 1.00 1.00 -

ERD Efficiency - - - - -
Lubrication Flow
Fraction

% - - - -

ERD Mixing Fraction % - - - -

ERD Internal Press.
Drop

lbf/in²
(psi)

- - - -

ERD Power Saved kW - - - -

ERD Discharge Press.
lbf/in²
(psi)

- - - -

Power Consumption kWh/m3 - - - 0.36

1.7. Chemicals 

Sulfuric
Dosing

Total

Sulphuric Acid mg/L 23.47 23.47

kg/d 724.45 724.45

Hydrochloric Acid mg/L -

kg/d -

Sodium Carbonate mg/L -

kg/d -

Lime (Calcium Hydroxide) mg/L -

kg/d -

Sodium Hydroxide mg/L -

kg/d -

Sodium Chloride mg/L -

kg/d -

Disclaimer : 
Chemical consumption is based on 100% solution or solid chemicals. This information is for reference only and is not guaranteed. 
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1.8. Warnings 

Warning

Caution Pass1 RO, Stage 2, Module 5 Brine flow rate is below recommended lower limit. Reference value=15.77[USG/min], Actual=15
.21[USG/min] (C0123)
Pass1 RO, Stage 2, Module 6 Brine flow rate is below recommended lower limit. Reference value=15.77[USG/min], Actual=13
.79[USG/min] (C0123)
Pass1 RO, Stage 2, Module 7 Brine flow rate is below recommended lower limit. Reference value=15.77[USG/min], Actual=12
.62[USG/min] (C0123)
Pass1 RO, Stage 1 Lead element flux exceeds recommended upper limit. Reference value=14.73[USG/ft²/day], Actual=15.21
[USG/ft²/day] (C0125)

Notice Pass1 RO, Stage 1, Module 4 Brine to permeate ratio is below lower limit. Reference value=7 Actual=6.96589 (C0136)
Pass1 RO, Stage 1, Module 5 Brine to permeate ratio is below lower limit. Reference value=7 Actual=6.39277 (C0136)
Pass1 RO, Stage 1, Module 6 Brine to permeate ratio is below lower limit. Reference value=7 Actual=5.87899 (C0136)
Pass1 RO, Stage 1, Module 7 Brine to permeate ratio is below lower limit. Reference value=7 Actual=5.45358 (C0136)
Pass1 RO The Langelier Saturation Index (LSI) is greater than 0. Scale inhibitor required.(C0137)
Pass1 RO Concentration of silica exceeds saturation.See https://rpicalc.ropur.com for details.(C0142)
Pass1 RO Concentration of phosphate exceeds saturation.See https://rpicalc.ropur.com for details.(C0447)
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2. RO/NF Details
2.1. Pass1 RO Details
  2.1.1. Pass1 RO Unit Level Data
  Pass1 RO System Data 

Feed Water Type Tertiary Waste MF/UF

Temperature deg. F 67.10

Feed Pressure lbf/in² (psi) 127.34

Total DP lbf/in² (psi) 18.96

Brine Pressure lbf/in² (psi) 105.38

Recovery % 85.00

Average Flux USG/ft²/day 9.47

Feed Flow Rate USG/min 3261.18

Brine Flow Rate USG/min 489.18

Perm. Flow Rate (Total) USG/min 2772.00

Perm. Flow Rate (Front) USG/min -

Perm. Flow Rate (Rear) USG/min 2772.00

Feed TDS mg/l 1440.50

Brine TDS mg/l 9330.30

Perm. TDS (Total) mg/l 49.86

Perm. TDS (Front) mg/l -

Perm. TDS (Rear) mg/l 49.86

Total Vessels pcs 150

Total Elements pcs 1050

 
  Pass1 RO Stage data 

Stage1 Stage2 Stage3

Vessels/Stage pcs 78 48 24

Elements/Vessel pcs 7 7 7

Elements/Stage pcs 546 336 168

Recovery % 61.36 51.93 19.26

Average Flux USG/ft²/day 13.14 6.99 2.49

Feed Flow Rate USG/min 3261.18 1260.27 605.87

Brine Flow Rate USG/min 1260.27 605.87 489.18

Perm. Flow Rate USG/min 2000.91 654.39 116.70

Boost Pressure lbf/in² (psi) 0.00 0.00 0.00

Feed Pipe Pressure Loss lbf/in² (psi) 1.00 1.00 1.00

RO/NF Inlet Pressure lbf/in² (psi) 126.34 117.27 111.46

DP/Vessel lbf/in² (psi) 8.07 4.81 6.07

Brine Pressure lbf/in² (psi) 118.27 112.46 105.38

Permeate Back Pressure lbf/in² (psi) 17.00 17.00 17.00

Lead Element TLF-400DG TLF-400DG TLF-400DG

   Feed Flow Rate USG/min 41.81 26.26 25.24

   Product Flow Rate USG/min 4.24 2.72 1.02

   Flux USG/ft²/day 15.21 9.77 3.65

Last Element TLF-400DG TLF-400DG TLF-400DG

   Permeate Flow Rate USG/min 2.96 1.17 0.44

   Brine Flow Rate USG/min 16.16 12.62 20.38

   Brine/Permeate Ratio - 5.45 10.79 46.39

   Net Driving Pressure lbf/in² (psi) 80.71 42.08 26.38

 
  Pass1 RO Inlet/Outlet Water analysis 

Unit
Stage1
Inlet

Stage1
Brine

Stage1
Permeate

Stage2
Inlet

Stage2
Brine

Stage2
Permeate

Stage3
Inlet

Stage3
Brine

Stage3
Permeate

Ca2+ mg/l 73.00 188.11 0.50 188.11 388.22 2.85 388.22 477.82 12.64

Mg2+ mg/l 20.30 52.43 0.06 52.43 108.68 0.35 108.68 134.23 1.59

Na+ mg/l 350.00 899.35 3.99 899.35 1846.07 22.84 1846.07 2262.43 100.74

K+ mg/l 22.40 57.38 0.37 57.38 117.11 2.09 117.11 142.86 9.18

Ba2+ mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Sr2+ mg/l 0.34 0.88 <0.01 0.88 1.81 0.01 1.81 2.23 0.06

NH4+ mg/l 8.76 22.29 0.23 22.29 44.95 1.31 44.95 54.32 5.70

Fe2+ mg/l 0.46 1.19 0.00 1.19 2.48 0.00 2.48 3.07 0.00

HCO3- mg/l 264.56 681.01 3.90 681.01 1392.15 19.75 1392.15 1703.10 87.62

Cl- mg/l 436.71 1123.16 4.34 1123.16 2309.18 25.09 2309.18 2833.36 111.88

SO42- mg/l 212.92 550.16 0.50 550.16 1141.21 2.93 1141.21 1410.31 13.18

NO3- mg/l 28.64 70.63 2.19 70.63 134.03 11.93 134.03 154.22 49.43

F- mg/l 0.80 2.04 0.02 2.04 4.11 0.12 4.11 4.97 0.51

Br- mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

PO43- mg/l 0.67 1.73 <0.01 1.73 3.60 <0.01 3.60 4.46 0.01

CO32- mg/l 0.16 1.05 <0.01 1.05 4.97 <0.01 4.97 7.88 0.02

Boron mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

SiO2 mg/l 20.80 53.41 0.26 53.41 109.90 1.10 109.90 135.07 4.38

CO2 mg/l 51.44 50.42 50.95 50.42 50.51 50.52 50.51 49.55 49.99

TDS mg/l 1440.50 3704.83 16.37 3704.83 7608.47 90.38 7608.47 9330.30 396.92

pH - 6.90 7.29 5.13 7.29 7.57 5.83 7.57 7.66 6.47

Hardness mg/l CaCO₃ 267.12 688.85 1.49 688.85 1423.59 8.59 1423.59 1754.09 38.17

EC(25℃) μS/cm 2383.27 5547.10 31.78 5547.10 10584.87 161.33 10584.87 12704.26 685.84
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  2.1.2. Pass1 RO Element Level Data

  2.1.2.1. Pass1 RO Stage1 Elements

  Elements Flow & Pressure 

Element1 Element2 Element3 Element4 Element5 Element6 Element7

Element Type TLF-400DG TLF-400DG TLF-400DG TLF-400DG TLF-400DG TLF-400DG TLF-400DG

Area ft²(m²) 400 (37) 400 (37) 400 (37) 400 (37) 400 (37) 400 (37) 400 (37)

Membrane Age Year 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Flow Allowance - 0.80 0.80 0.80 0.80 0.80 0.80 0.80

SPI %/yr 10.00 10.00 10.00 10.00 10.00 10.00 10.00

Recovery % 10.14 10.86 11.66 12.55 13.53 14.54 15.50

Flux USG/ft²/day 15.21 14.63 14.00 13.32 12.55 11.66 10.63

Feed Flow Rate USG/min 41.81 37.57 33.49 29.59 25.87 22.37 19.12

Brine Flow Rate USG/min 37.57 33.49 29.59 25.87 22.37 19.12 16.16

Perm. Flow Rate USG/min 4.24 4.08 3.90 3.71 3.50 3.25 2.96

Beta - 1.19 1.20 1.20 1.21 1.22 1.22 1.22

Feed Pressure lbf/in² (psi) 126.34 124.58 123.06 121.75 120.64 119.70 118.91

DP lbf/in² (psi) 1.76 1.52 1.31 1.11 0.94 0.78 0.65

Brine Pressure lbf/in² (psi) 124.58 123.06 121.75 120.64 119.70 118.91 118.27

  Elements Feed Water Analysis 

Total Element1 Element2 Element3 Element4 Element5 Element6 Element7

Ca2+ mg/l 73.00 73.00 81.21 91.07 103.04 117.77 136.10 159.13

Mg2+ mg/l 20.30 20.30 22.59 25.33 28.67 32.78 37.90 44.33

Na+ mg/l 350.00 350.00 389.29 436.40 493.63 564.00 651.51 761.30

K+ mg/l 22.40 22.40 24.91 27.91 31.57 36.05 41.63 48.61

Ba2+ mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Sr2+ mg/l 0.34 0.34 0.38 0.42 0.48 0.55 0.63 0.74

NH4+ mg/l 8.76 8.76 9.73 10.90 12.32 14.06 16.21 18.91

Fe2+ mg/l 0.46 0.46 0.51 0.57 0.65 0.74 0.86 1.01

HCO3- mg/l 264.56 264.56 294.47 330.21 373.81 427.52 493.64 576.63

Cl- mg/l 436.71 436.71 485.76 544.60 616.08 703.98 813.32 950.54

SO42- mg/l 212.92 212.92 236.92 265.74 300.76 343.88 397.58 465.07

NO3- mg/l 28.64 28.64 31.75 35.45 39.93 45.38 52.09 60.39

F- mg/l 0.80 0.80 0.89 1.00 1.13 1.28 1.48 1.73

Br- mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

PO43- mg/l 0.67 0.67 0.75 0.84 0.95 1.08 1.25 1.46

CO32- mg/l 0.16 0.16 0.17 0.22 0.29 0.38 0.52 0.73

Boron mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

SiO2 mg/l 20.80 20.80 23.13 25.93 29.32 33.50 38.69 45.21

CO2 mg/l 51.44 51.44 51.28 51.16 50.89 50.51 50.55 50.54

TDS mg/l 1440.50 1440.50 1602.46 1796.61 2032.61 2322.95 2683.43 3135.79

pH - 6.90 6.90 6.94 6.99 7.04 7.10 7.16 7.22

  Elements Permeate Water Analysis 

Total Element1 Element2 Element3 Element4 Element5 Element6 Element7

Ca2+ mg/l 0.50 0.25 0.29 0.35 0.43 0.56 0.75 1.04

Mg2+ mg/l 0.06 0.03 0.04 0.04 0.05 0.07 0.09 0.13

Na+ mg/l 3.99 2.02 2.36 2.78 3.46 4.54 6.08 8.38

K+ mg/l 0.37 0.18 0.22 0.26 0.32 0.42 0.56 0.77

Ba2+ mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Sr2+ mg/l <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01

NH4+ mg/l 0.23 0.12 0.14 0.16 0.20 0.26 0.35 0.49

Fe2+ mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

HCO3- mg/l 3.90 2.41 2.66 2.96 3.45 4.26 5.48 7.38

Cl- mg/l 4.34 2.19 2.56 3.03 3.77 4.94 6.62 9.14

SO42- mg/l 0.50 0.25 0.30 0.35 0.44 0.57 0.77 1.06

NO3- mg/l 2.19 1.12 1.31 1.54 1.91 2.49 3.32 4.54

F- mg/l 0.02 0.01 0.01 0.01 0.02 0.02 0.03 0.04

Br- mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

PO43- mg/l <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01

CO32- mg/l <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01

Boron mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

SiO2 mg/l 0.26 0.15 0.17 0.20 0.24 0.30 0.37 0.48

CO2 mg/l 50.95 51.44 51.28 51.16 50.89 50.51 50.55 50.54

TDS mg/l 16.37 8.74 10.04 11.69 14.30 18.43 24.44 33.46

pH - 5.13 4.93 4.97 5.02 5.08 5.18 5.29 5.41
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  2.1.2. Pass1 RO Element Level Data

  2.1.2.2. Pass1 RO Stage2 Elements

  Elements Flow & Pressure 

Element1 Element2 Element3 Element4 Element5 Element6 Element7

Element Type TLF-400DG TLF-400DG TLF-400DG TLF-400DG TLF-400DG TLF-400DG TLF-400DG

Area ft²(m²) 400 (37) 400 (37) 400 (37) 400 (37) 400 (37) 400 (37) 400 (37)

Membrane Age Year 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Flow Allowance - 0.80 0.80 0.80 0.80 0.80 0.80 0.80

SPI %/yr 10.00 10.00 10.00 10.00 10.00 10.00 10.00

Recovery % 10.38 10.53 10.54 10.35 9.94 9.31 8.48

Flux USG/ft²/day 9.77 8.89 7.96 6.99 6.02 5.08 4.19

Feed Flow Rate USG/min 26.26 23.53 21.05 18.84 16.89 15.21 13.79

Brine Flow Rate USG/min 23.53 21.05 18.84 16.89 15.21 13.79 12.62

Perm. Flow Rate USG/min 2.72 2.48 2.22 1.95 1.68 1.42 1.17

Beta - 1.16 1.15 1.15 1.14 1.12 1.11 1.09

Feed Pressure lbf/in² (psi) 117.27 116.29 115.43 114.68 114.02 113.44 112.92

DP lbf/in² (psi) 0.98 0.86 0.75 0.66 0.58 0.52 0.47

Brine Pressure lbf/in² (psi) 116.29 115.43 114.68 114.02 113.44 112.92 112.46

  Elements Feed Water Analysis 

Total Element1 Element2 Element3 Element4 Element5 Element6 Element7

Ca2+ mg/l 188.11 188.11 209.74 234.23 261.56 291.43 323.19 355.86

Mg2+ mg/l 52.43 52.43 58.48 65.34 73.01 81.39 90.33 99.53

Na+ mg/l 899.35 899.35 1002.25 1118.63 1248.32 1389.84 1539.99 1693.98

K+ mg/l 57.38 57.38 63.92 71.29 79.50 88.44 97.91 107.58

Ba2+ mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Sr2+ mg/l 0.88 0.88 0.98 1.09 1.22 1.36 1.51 1.66

NH4+ mg/l 22.29 22.29 24.80 27.63 30.77 34.17 37.75 41.39

Fe2+ mg/l 1.19 1.19 1.33 1.48 1.66 1.85 2.06 2.27

HCO3- mg/l 681.01 681.01 758.56 846.13 943.64 1050.05 1163.08 1278.53

Cl- mg/l 1123.16 1123.16 1251.86 1397.46 1559.80 1737.02 1925.18 2118.28

SO42- mg/l 550.16 550.16 613.70 685.72 766.22 854.34 948.23 1045.01

NO3- mg/l 70.63 70.63 78.15 86.50 95.61 105.28 115.20 124.94

F- mg/l 2.04 2.04 2.27 2.53 2.81 3.13 3.45 3.79

Br- mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

PO43- mg/l 1.73 1.73 1.93 2.16 2.42 2.69 2.99 3.30

CO32- mg/l 1.05 1.05 1.32 1.67 2.12 2.67 3.36 4.13

Boron mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

SiO2 mg/l 53.41 53.41 59.52 66.45 74.17 82.60 91.57 100.78

CO2 mg/l 50.42 50.42 50.48 50.59 50.68 50.66 50.41 50.39

TDS mg/l 3704.83 3704.83 4128.83 4608.32 5142.82 5726.28 6345.79 6981.04

pH - 7.29 7.29 7.33 7.37 7.42 7.46 7.50 7.54

  Elements Permeate Water Analysis 

Total Element1 Element2 Element3 Element4 Element5 Element6 Element7

Ca2+ mg/l 2.85 1.32 1.67 2.15 2.80 3.69 4.91 6.58

Mg2+ mg/l 0.35 0.16 0.21 0.27 0.35 0.46 0.61 0.82

Na+ mg/l 22.84 10.60 13.45 17.28 22.49 29.61 39.36 52.63

K+ mg/l 2.09 0.97 1.23 1.58 2.06 2.71 3.59 4.80

Ba2+ mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Sr2+ mg/l 0.01 <0.01 <0.01 0.01 0.01 0.02 0.02 0.03

NH4+ mg/l 1.31 0.61 0.78 1.00 1.29 1.70 2.25 3.00

Fe2+ mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

HCO3- mg/l 19.75 9.26 11.65 15.01 19.39 25.55 33.96 45.42

Cl- mg/l 25.09 11.59 14.71 18.93 24.68 32.55 43.34 58.08

SO42- mg/l 2.93 1.35 1.71 2.21 2.88 3.80 5.07 6.81

NO3- mg/l 11.93 5.70 7.18 9.17 11.83 15.43 20.29 26.80

F- mg/l 0.12 0.05 0.07 0.09 0.11 0.15 0.20 0.27

Br- mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

PO43- mg/l <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01

CO32- mg/l <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01

Boron mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

SiO2 mg/l 1.10 0.58 0.70 0.87 1.09 1.40 1.80 2.36

CO2 mg/l 50.52 50.42 50.48 50.59 50.68 50.66 50.41 50.39

TDS mg/l 90.38 42.20 53.38 68.56 88.99 117.07 155.43 207.60

pH - 5.83 5.51 5.61 5.71 5.82 5.94 6.06 6.18
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  2.1.2. Pass1 RO Element Level Data

  2.1.2.3. Pass1 RO Stage3 Elements

  Elements Flow & Pressure 

Element1 Element2 Element3 Element4 Element5 Element6 Element7

Element Type TLF-400DG TLF-400DG TLF-400DG TLF-400DG TLF-400DG TLF-400DG TLF-400DG

Area ft²(m²) 400 (37) 400 (37) 400 (37) 400 (37) 400 (37) 400 (37) 400 (37)

Membrane Age Year 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Flow Allowance - 0.80 0.80 0.80 0.80 0.80 0.80 0.80

SPI %/yr 10.00 10.00 10.00 10.00 10.00 10.00 10.00

Recovery % 4.04 3.66 3.30 2.95 2.64 2.36 2.11

Flux USG/ft²/day 3.65 3.18 2.76 2.39 2.07 1.80 1.58

Feed Flow Rate USG/min 25.24 24.23 23.34 22.57 21.90 21.32 20.82

Brine Flow Rate USG/min 24.23 23.34 22.57 21.90 21.32 20.82 20.38

Perm. Flow Rate USG/min 1.02 0.89 0.77 0.67 0.58 0.50 0.44

Beta - 1.06 1.05 1.04 1.04 1.03 1.03 1.03

Feed Pressure lbf/in² (psi) 111.46 110.48 109.55 108.66 107.80 106.97 106.17

DP lbf/in² (psi) 0.98 0.93 0.89 0.86 0.83 0.81 0.78

Brine Pressure lbf/in² (psi) 110.48 109.55 108.66 107.80 106.97 106.17 105.38

  Elements Feed Water Analysis 

Total Element1 Element2 Element3 Element4 Element5 Element6 Element7

Ca2+ mg/l 388.22 388.22 404.21 419.22 433.12 445.90 457.57 468.18

Mg2+ mg/l 108.68 108.68 113.21 117.47 121.42 125.07 128.41 131.45

Na+ mg/l 1846.07 1846.07 1921.06 1991.19 2056.02 2115.39 2169.36 2218.24

K+ mg/l 117.11 117.11 121.79 126.16 130.18 133.85 137.17 140.16

Ba2+ mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Sr2+ mg/l 1.81 1.81 1.88 1.95 2.02 2.08 2.13 2.18

NH4+ mg/l 44.95 44.95 46.69 48.30 49.78 51.11 52.31 53.37

Fe2+ mg/l 2.48 2.48 2.58 2.68 2.77 2.85 2.93 3.00

HCO3- mg/l 1392.15 1392.15 1448.44 1501.25 1549.56 1593.91 1634.36 1670.44

Cl- mg/l 2309.18 2309.18 2403.36 2491.52 2573.07 2647.82 2715.86 2777.53

SO42- mg/l 1141.21 1141.21 1188.86 1233.67 1275.32 1313.72 1348.90 1381.02

NO3- mg/l 134.03 134.03 138.34 142.17 145.50 148.35 150.73 152.67

F- mg/l 4.11 4.11 4.27 4.42 4.56 4.68 4.79 4.89

Br- mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

PO43- mg/l 3.60 3.60 3.75 3.90 4.03 4.15 4.26 4.37

CO32- mg/l 4.97 4.97 5.44 5.93 6.36 6.79 7.21 7.55

Boron mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

SiO2 mg/l 109.90 109.90 114.40 118.63 122.54 126.13 129.40 132.37

CO2 mg/l 50.51 50.51 50.29 49.89 49.89 49.72 49.42 49.54

TDS mg/l 7608.47 7608.47 7918.30 8208.44 8476.25 8721.80 8945.40 9147.42

pH - 7.57 7.57 7.59 7.61 7.62 7.63 7.64 7.65

  Elements Permeate Water Analysis 

Total Element1 Element2 Element3 Element4 Element5 Element6 Element7

Ca2+ mg/l 12.64 7.91 9.43 11.21 13.28 15.64 18.29 21.19

Mg2+ mg/l 1.59 0.99 1.18 1.41 1.67 1.97 2.30 2.67

Na+ mg/l 100.74 63.18 75.27 89.46 105.87 124.59 145.57 168.51

K+ mg/l 9.18 5.76 6.86 8.15 9.64 11.35 13.25 15.33

Ba2+ mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Sr2+ mg/l 0.06 0.04 0.04 0.05 0.06 0.07 0.09 0.10

NH4+ mg/l 5.70 3.59 4.27 5.07 5.99 7.03 8.20 9.47

Fe2+ mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

HCO3- mg/l 87.62 54.68 65.33 77.83 91.87 108.51 126.88 147.26

Cl- mg/l 111.88 69.90 83.37 99.20 117.56 138.53 162.07 187.87

SO42- mg/l 13.18 8.21 9.80 11.67 13.85 16.33 19.13 22.20

NO3- mg/l 49.43 31.73 37.54 44.27 52.00 60.71 70.35 80.77

F- mg/l 0.51 0.32 0.38 0.45 0.53 0.63 0.73 0.85

Br- mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

PO43- mg/l 0.01 <0.01 <0.01 0.01 0.01 0.01 0.02 0.02

CO32- mg/l 0.02 <0.01 <0.01 0.01 0.01 0.02 0.03 0.04

Boron mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

SiO2 mg/l 4.38 2.79 3.30 3.90 4.59 5.39 6.28 7.27

CO2 mg/l 49.99 50.51 50.29 49.89 49.89 49.72 49.42 49.54

TDS mg/l 396.92 249.11 296.80 352.70 416.94 490.78 573.20 663.55

pH - 6.47 6.26 6.34 6.42 6.49 6.56 6.63 6.69
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SYSTEM OVERVIEW REPORT(FULL)

Project Name : OCWD TLF-400DG 78_48_24-7M + Qp2772gpm + R85% + 17PSI PBP + Y1 + SPI10% + FF0

Component Info : Software  //  RO Calculation  //  NF Calculation  //  RO Membrane Database  //  NF Membrane Database

1.4.39.1  //  2.1  //  1.1.1  //  2.1  //  1.4

1. PROJECTION SUMMARY

1.1. Flow Diagram 

Minimum Temperature : 67.10  deg. F
Maximum Temperature : 80.60  deg. F

 

1.2. Inlet/Outlet Summary 

Total RO/NF System

Temperature
deg. F

Flow Rate
USG/min

TDS
mg/l

Boron
mg/l

Cl
mg/l

Others※
mg/l

Feed 80.60 3261.18 1450.75 0.00 436.71 1014.04

  Total feed - 3261.18 1450.75 0.00 436.71 1014.04

Product 80.60 2772.00 77.60 0.00 21.62 55.99

  Total Product - 2772.00 77.60 0.00 21.62 55.99

Discharge 80.60 489.18 9178.91 0.00 2788.89 6390.02

  Total Discharge - 489.18 9178.91 0.00 2788.89 6390.02

Total System Recovery 85.00%

※Details for others available at 1.4 Stream Details 

1.3. RO/NF Summary 

RO/NF
Name

Stg. Rec.
Avg.
Flux

Feed
Press.

Total
DP

Membrane
Age

SPI FA
Element Type

(EL/PV)
Total
PV

Stream
Flow
Rate

TDS

%
USG/

ft²/day
lbf/in²
(psi)

lbf/in²
(psi)

year %/year - pcs USG/min mg/l

Pass1 RO 3 85.00 9.47 113.6 15.46 1.00 10.00 0.800 TLF-400DG(7) 150  Feed 3261 1441

 Brine 489.2 9179

 Perm.(Front)

 Perm.(Rear) 2772 77.60

Disclaimer : 
The program is intended to be used by persons having technical skill, at their own discretion and risk. The projections, obtained with the program, are the expected
system performance, based on the average, nominal element-performance and are not automatically guaranteed.Toray shall not be liable for any error or miscalculation
in the program.The obtained results cannot be used to raise any claim for liability or warranty. It is the users responsibility to make provisions against fouling,
scaling and chemical attacks, to account for piping and valve pressure losses, feed pump suction pressure and permeate backpressure. For questions please contact us
through our website at www.water.toray 
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1.4. Stream Details 

Stream Name Raw Feed Pump IN Pass1 Feed Pass1 Perm. Pass1 Brine

Connected unit Dosing IN Pump IN RO IN Product IN DischargeIN

Flow Rate USG/min 3261.18 3261.18 3261.18 2772.00 489.18

Pressure lbf/in² (psi) 0.00 0.00 113.61 17.00 95.15

Ca2+ mg/l 73.00 73.00 73.00 2.45 472.77

Mg2+ mg/l 20.30 20.30 20.30 0.31 133.58

Na+ mg/l 350.00 350.00 350.00 19.55 2222.56

K+ mg/l 22.40 22.40 22.40 1.79 139.21

Ba2+ mg/l 0.00 0.00 0.00 0.00 0.00

Sr2+ mg/l 0.34 0.34 0.34 0.01 2.20

NH4+ mg/l 8.76 8.76 8.76 1.11 52.10

Fe2+ mg/l 0.46 0.46 0.46 0.00 3.07

HCO3- mg/l 314.00 268.29 268.29 17.47 1690.61

Cl- mg/l 436.71 436.71 436.71 21.62 2788.89

SO42- mg/l 173.00 210.13 210.13 2.51 1386.67

NO3- mg/l 28.64 28.64 28.64 9.68 136.05

F- mg/l 0.80 0.80 0.80 0.10 4.77

Br- mg/l 0.00 0.00 0.00 0.00 0.00

PO43- mg/l 0.67 0.67 0.67 <0.01 4.45

CO32- mg/l 0.87 0.19 0.19 <0.01 9.03

Boron mg/l 0.00 0.00 0.00 0.00 0.00

SiO2 mg/l 20.80 20.80 20.80 1.01 132.96

CO2 mg/l 13.95 47.42 47.42 144.61 45.29

TDS mg/l 1450.75 1441.49 1441.49 77.60 9178.91

pH - 7.50 6.90 6.90 5.28 7.65

Hardness mg/l CaCO₃ 267.12 267.12 267.12 7.41 1738.79

EC(25℃) μS/cm 2363.87 2382.03 2382.03 140.13 12511.51
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1.5. Saturation 

Pass1 RO Pass1 RO

Unit Feed Brine

LSI - -0.35 1.75

SDSI - -0.32 1.50

CaCO3 % - -

CaSO4 % 3.11 39.76

CaF2 % - -

PO4 % 3.52 10000.00

BaSO4 % 0.00 0.00

Mg(OH)2 % - -

SrSO4 % 0.99 9.27

SrCO3 % - -

SiO2 % 19.86 103.07

1.6. Energy Consumption 

Unit Feed Pump Pass1 RO Total

PX Model - - - - -

Quantity - - - - -

Power Used kW 0.00 201.45 0.00 201.45

Pump Efficiency - 0.80 0.80 0.80 -

Motor Efficiency - 1.00 1.00 1.00 -

ERD Efficiency - - - - -
Lubrication Flow
Fraction

% - - - -

ERD Mixing Fraction % - - - -

ERD Internal Press.
Drop

lbf/in²
(psi)

- - - -

ERD Power Saved kW - - - -

ERD Discharge Press.
lbf/in²
(psi)

- - - -

Power Consumption kWh/m3 - - - 0.32

1.7. Chemicals 

Sulfuric
Dosing

Total

Sulphuric Acid mg/L 21.84 21.84

kg/d 673.96 673.96

Hydrochloric Acid mg/L -

kg/d -

Sodium Carbonate mg/L -

kg/d -

Lime (Calcium Hydroxide) mg/L -

kg/d -

Sodium Hydroxide mg/L -

kg/d -

Sodium Chloride mg/L -

kg/d -

Disclaimer : 
Chemical consumption is based on 100% solution or solid chemicals. This information is for reference only and is not guaranteed. 
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1.8. Warnings 

Warning

Caution Pass1 RO, Stage 1, Module 7 Brine flow rate is below recommended lower limit. Reference value=15.77[USG/min], Actual=14
.12[USG/min] (C0123)
Pass1 RO, Stage 2, Module 4 Brine flow rate is below recommended lower limit. Reference value=15.77[USG/min], Actual=14
.83[USG/min] (C0123)
Pass1 RO, Stage 2, Module 5 Brine flow rate is below recommended lower limit. Reference value=15.77[USG/min], Actual=13
.59[USG/min] (C0123)
Pass1 RO, Stage 2, Module 6 Brine flow rate is below recommended lower limit. Reference value=15.77[USG/min], Actual=12
.60[USG/min] (C0123)
Pass1 RO, Stage 2, Module 7 Brine flow rate is below recommended lower limit. Reference value=15.77[USG/min], Actual=11
.81[USG/min] (C0123)
Pass1 RO, Stage 1 Lead element flux exceeds recommended upper limit. Reference value=14.73[USG/ft²/day], Actual=17.21
[USG/ft²/day] (C0125)

Notice Pass1 RO, Stage 1, Module 3 Brine to permeate ratio is below lower limit. Reference value=7 Actual=6.50496 (C0136)
Pass1 RO, Stage 1, Module 4 Brine to permeate ratio is below lower limit. Reference value=7 Actual=5.95468 (C0136)
Pass1 RO, Stage 1, Module 5 Brine to permeate ratio is below lower limit. Reference value=7 Actual=5.47261 (C0136)
Pass1 RO, Stage 1, Module 6 Brine to permeate ratio is below lower limit. Reference value=7 Actual=5.09429 (C0136)
Pass1 RO, Stage 1, Module 7 Brine to permeate ratio is below lower limit. Reference value=7 Actual=4.86988 (C0136)
Pass1 RO The Langelier Saturation Index (LSI) is greater than 0. Scale inhibitor required.(C0137)
Pass1 RO Concentration of silica exceeds saturation.See https://rpicalc.ropur.com for details.(C0142)
Pass1 RO Concentration of phosphate exceeds saturation.See https://rpicalc.ropur.com for details.(C0447)
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2. RO/NF Details
2.1. Pass1 RO Details
  2.1.1. Pass1 RO Unit Level Data
  Pass1 RO System Data 

Feed Water Type Tertiary Waste MF/UF

Temperature deg. F 80.60

Feed Pressure lbf/in² (psi) 113.61

Total DP lbf/in² (psi) 15.46

Brine Pressure lbf/in² (psi) 95.15

Recovery % 85.00

Average Flux USG/ft²/day 9.47

Feed Flow Rate USG/min 3261.18

Brine Flow Rate USG/min 489.18

Perm. Flow Rate (Total) USG/min 2772.00

Perm. Flow Rate (Front) USG/min -

Perm. Flow Rate (Rear) USG/min 2772.00

Feed TDS mg/l 1441.49

Brine TDS mg/l 9178.91

Perm. TDS (Total) mg/l 77.61

Perm. TDS (Front) mg/l -

Perm. TDS (Rear) mg/l 77.60

Total Vessels pcs 150

Total Elements pcs 1050

 
  Pass1 RO Stage data 

Stage1 Stage2 Stage3

Vessels/Stage pcs 78 48 24

Elements/Vessel pcs 7 7 7

Elements/Stage pcs 546 336 168

Recovery % 66.24 48.53 13.68

Average Flux USG/ft²/day 14.19 5.70 1.65

Feed Flow Rate USG/min 3261.18 1101.11 566.69

Brine Flow Rate USG/min 1101.11 566.69 489.18

Perm. Flow Rate USG/min 2160.07 534.42 77.52

Boost Pressure lbf/in² (psi) 0.00 0.00 0.00

Feed Pipe Pressure Loss lbf/in² (psi) 1.00 1.00 1.00

RO/NF Inlet Pressure lbf/in² (psi) 112.61 104.89 100.28

DP/Vessel lbf/in² (psi) 6.72 3.61 5.13

Brine Pressure lbf/in² (psi) 105.89 101.28 95.15

Permeate Back Pressure lbf/in² (psi) 17.00 17.00 17.00

Lead Element TLF-400DG TLF-400DG TLF-400DG

   Feed Flow Rate USG/min 41.81 22.94 23.61

   Product Flow Rate USG/min 4.80 2.53 0.66

   Flux USG/ft²/day 17.21 9.09 2.36

Last Element TLF-400DG TLF-400DG TLF-400DG

   Permeate Flow Rate USG/min 2.90 0.79 0.32

   Brine Flow Rate USG/min 14.12 11.81 20.38

   Brine/Permeate Ratio - 4.87 14.93 64.04

   Net Driving Pressure lbf/in² (psi) 63.80 29.75 22.12

 
  Pass1 RO Inlet/Outlet Water analysis 

Unit
Stage1
Inlet

Stage1
Brine

Stage1
Permeate

Stage2
Inlet

Stage2
Brine

Stage2
Permeate

Stage3
Inlet

Stage3
Brine

Stage3
Permeate

Ca2+ mg/l 73.00 214.73 0.75 214.73 411.79 5.77 411.79 472.77 26.96

Mg2+ mg/l 20.30 59.94 0.09 59.94 115.78 0.73 115.78 133.58 3.44

Na+ mg/l 350.00 1024.73 6.05 1024.73 1947.69 46.01 1947.69 2222.56 213.12

K+ mg/l 22.40 65.25 0.56 65.25 122.82 4.21 122.82 139.21 19.38

Ba2+ mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Sr2+ mg/l 0.34 1.00 <0.01 1.00 1.92 0.03 1.92 2.20 0.13

NH4+ mg/l 8.76 25.25 0.35 25.25 46.59 2.62 46.59 52.10 11.82

Fe2+ mg/l 0.46 1.36 0.00 1.36 2.65 0.00 2.65 3.07 0.00

HCO3- mg/l 268.29 785.43 5.63 785.43 1484.88 40.39 1484.88 1690.61 189.23

Cl- mg/l 436.71 1280.48 6.59 1280.48 2440.12 50.80 2440.12 2788.89 239.20

SO42- mg/l 210.13 620.87 0.76 620.87 1200.83 5.89 1200.83 1386.67 28.10

NO3- mg/l 28.64 78.38 3.28 78.38 130.61 22.99 130.61 136.05 96.28

F- mg/l 0.80 2.31 0.03 2.31 4.27 0.23 4.27 4.77 1.06

Br- mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

PO43- mg/l 0.67 1.98 <0.01 1.98 3.85 <0.01 3.85 4.45 0.02

CO32- mg/l 0.19 1.65 <0.01 1.65 6.61 <0.01 6.61 9.03 0.08

Boron mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

SiO2 mg/l 20.80 60.82 0.40 60.82 116.08 2.21 116.08 132.96 9.57

CO2 mg/l 47.42 46.61 47.01 46.61 46.52 46.46 46.52 45.29 46.04

TDS mg/l 1441.49 4224.18 24.50 4224.18 8036.48 181.89 8036.48 9178.91 838.39

pH - 6.90 7.34 5.28 7.34 7.59 6.13 7.59 7.65 6.78

Hardness mg/l CaCO₃ 267.12 786.68 2.27 786.68 1512.11 17.43 1512.11 1738.79 81.65

EC(25℃) μS/cm 2382.03 6236.39 45.52 6236.39 11108.86 320.16 11108.86 12511.51 1363.13
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  2.1.2. Pass1 RO Element Level Data

  2.1.2.1. Pass1 RO Stage1 Elements

  Elements Flow & Pressure 

Element1 Element2 Element3 Element4 Element5 Element6 Element7

Element Type TLF-400DG TLF-400DG TLF-400DG TLF-400DG TLF-400DG TLF-400DG TLF-400DG

Area ft²(m²) 400 (37) 400 (37) 400 (37) 400 (37) 400 (37) 400 (37) 400 (37)

Membrane Age Year 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Flow Allowance - 0.80 0.80 0.80 0.80 0.80 0.80 0.80

SPI %/yr 10.00 10.00 10.00 10.00 10.00 10.00 10.00

Recovery % 11.48 12.35 13.32 14.38 15.45 16.41 17.04

Flux USG/ft²/day 17.21 16.39 15.50 14.50 13.34 11.98 10.40

Feed Flow Rate USG/min 41.81 37.01 32.44 28.12 24.08 20.36 17.02

Brine Flow Rate USG/min 37.01 32.44 28.12 24.08 20.36 17.02 14.12

Perm. Flow Rate USG/min 4.80 4.57 4.32 4.04 3.72 3.34 2.90

Beta - 1.18 1.18 1.19 1.19 1.19 1.19 1.18

Feed Pressure lbf/in² (psi) 112.61 111.05 109.74 108.64 107.73 106.98 106.38

DP lbf/in² (psi) 1.56 1.32 1.10 0.91 0.75 0.60 0.49

Brine Pressure lbf/in² (psi) 111.05 109.74 108.64 107.73 106.98 106.38 105.89

  Elements Feed Water Analysis 

Total Element1 Element2 Element3 Element4 Element5 Element6 Element7

Ca2+ mg/l 73.00 73.00 82.42 93.98 108.35 126.44 149.38 178.46

Mg2+ mg/l 20.30 20.30 22.93 26.15 30.16 35.21 41.63 49.77

Na+ mg/l 350.00 350.00 395.03 450.24 518.85 605.12 714.40 852.67

K+ mg/l 22.40 22.40 25.27 28.79 33.16 38.65 45.60 54.37

Ba2+ mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Sr2+ mg/l 0.34 0.34 0.38 0.44 0.50 0.59 0.70 0.83

NH4+ mg/l 8.76 8.76 9.87 11.24 12.93 15.05 17.73 21.09

Fe2+ mg/l 0.46 0.46 0.52 0.59 0.68 0.80 0.94 1.13

HCO3- mg/l 268.29 268.29 302.88 345.70 398.30 464.44 548.18 654.13

Cl- mg/l 436.71 436.71 492.94 561.91 647.65 755.47 892.11 1065.08

SO42- mg/l 210.13 210.13 237.33 270.72 312.26 364.59 431.05 515.42

NO3- mg/l 28.64 28.64 32.16 36.44 41.71 48.25 56.36 66.36

F- mg/l 0.80 0.80 0.90 1.03 1.18 1.38 1.62 1.93

Br- mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

PO43- mg/l 0.67 0.67 0.76 0.86 1.00 1.16 1.38 1.65

CO32- mg/l 0.19 0.19 0.21 0.28 0.38 0.53 0.75 1.11

Boron mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

SiO2 mg/l 20.80 20.80 23.47 26.74 30.81 35.92 42.40 50.60

CO2 mg/l 47.42 47.42 47.35 46.93 46.91 46.85 46.75 46.56

TDS mg/l 1441.49 1441.49 1627.07 1855.11 2137.93 2493.60 2944.23 3514.59

pH - 6.90 6.90 6.95 7.00 7.06 7.13 7.19 7.26

  Elements Permeate Water Analysis 

Total Element1 Element2 Element3 Element4 Element5 Element6 Element7

Ca2+ mg/l 0.75 0.33 0.40 0.48 0.64 0.88 1.25 1.84

Mg2+ mg/l 0.09 0.04 0.05 0.06 0.08 0.11 0.16 0.23

Na+ mg/l 6.05 2.67 3.20 3.89 5.14 7.07 10.04 14.76

K+ mg/l 0.56 0.25 0.29 0.36 0.47 0.65 0.92 1.35

Ba2+ mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Sr2+ mg/l <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01

NH4+ mg/l 0.35 0.16 0.19 0.23 0.30 0.41 0.58 0.85

Fe2+ mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

HCO3- mg/l 5.63 2.88 3.29 3.82 4.80 6.39 8.90 12.97

Cl- mg/l 6.59 2.89 3.47 4.22 5.58 7.69 10.94 16.12

SO42- mg/l 0.76 0.33 0.40 0.48 0.64 0.88 1.26 1.85

NO3- mg/l 3.28 1.48 1.77 2.14 2.81 3.84 5.40 7.85

F- mg/l 0.03 0.01 0.02 0.02 0.03 0.04 0.05 0.07

Br- mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

PO43- mg/l <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01

CO32- mg/l <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01

Boron mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

SiO2 mg/l 0.40 0.20 0.24 0.30 0.37 0.47 0.62 0.84

CO2 mg/l 47.01 47.42 47.35 46.93 46.91 46.85 46.75 46.56

TDS mg/l 24.50 11.26 13.31 16.01 20.87 28.44 40.13 58.77

pH - 5.28 5.00 5.05 5.12 5.22 5.34 5.49 5.65
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 2.1.2. Pass1 RO Element Level Data

 2.1.2.2. Pass1 RO Stage2 Elements

 Elements Flow & Pressure 

Element1 Element2 Element3 Element4 Element5 Element6 Element7

Element Type TLF-400DG TLF-400DG TLF-400DG TLF-400DG TLF-400DG TLF-400DG TLF-400DG

Area ft²(m²) 400 (37) 400 (37) 400 (37) 400 (37) 400 (37) 400 (37) 400 (37)

Membrane Age Year 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Flow Allowance - 0.80 0.80 0.80 0.80 0.80 0.80 0.80

SPI %/yr 10.00 10.00 10.00 10.00 10.00 10.00 10.00

Recovery % 11.05 10.74 10.17 9.36 8.37 7.30 6.28

Flux USG/ft²/day 9.09 7.86 6.65 5.49 4.45 3.56 2.84

Feed Flow Rate USG/min 22.94 20.41 18.21 16.36 14.83 13.59 12.60

Brine Flow Rate USG/min 20.41 18.21 16.36 14.83 13.59 12.60 11.81

Perm. Flow Rate USG/min 2.53 2.19 1.85 1.53 1.24 0.99 0.79

Beta - 1.13 1.12 1.10 1.09 1.08 1.06 1.05

Feed Pressure lbf/in² (psi) 104.89 104.16 103.53 102.98 102.49 102.05 101.65

DP lbf/in² (psi) 0.72 0.63 0.55 0.49 0.44 0.40 0.37

Brine Pressure lbf/in² (psi) 104.16 103.53 102.98 102.49 102.05 101.65 101.28

 Elements Feed Water Analysis 

Total Element1 Element2 Element3 Element4 Element5 Element6 Element7

Ca2+ mg/l 214.73 214.73 241.08 269.69 299.74 330.06 359.44 386.87

Mg2+ mg/l 59.94 59.94 67.34 75.40 83.87 92.45 100.80 108.63

Na+ mg/l 1024.73 1024.73 1149.48 1284.62 1426.08 1568.34 1705.52 1832.86

K+ mg/l 65.25 65.25 73.13 81.63 90.51 99.40 107.93 115.79

Ba2+ mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Sr2+ mg/l 1.00 1.00 1.12 1.26 1.40 1.54 1.67 1.80

NH4+ mg/l 25.25 25.25 28.24 31.45 34.78 38.09 41.23 44.08

Fe2+ mg/l 1.36 1.36 1.53 1.72 1.91 2.11 2.30 2.48

HCO3- mg/l 785.43 785.43 880.81 983.52 1091.19 1199.09 1302.81 1398.75

Cl- mg/l 1280.48 1280.48 1436.76 1606.16 1783.64 1962.30 2134.82 2295.21

SO42- mg/l 620.87 620.87 697.65 781.20 869.17 958.28 1045.00 1126.41

NO3- mg/l 78.38 78.38 86.81 95.60 104.37 112.62 119.93 125.96

F- mg/l 2.31 2.31 2.58 2.88 3.18 3.49 3.77 4.04

Br- mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

PO43- mg/l 1.98 1.98 2.23 2.50 2.78 3.07 3.34 3.61

CO32- mg/l 1.65 1.65 2.12 2.69 3.38 4.15 4.98 5.81

Boron mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

SiO2 mg/l 60.82 60.82 68.24 76.28 84.72 93.23 101.46 109.13

CO2 mg/l 46.61 46.61 46.40 46.53 46.38 46.35 46.37 46.42

TDS mg/l 4224.18 4224.18 4739.14 5296.60 5880.72 6468.21 7035.01 7561.43

pH - 7.34 7.34 7.38 7.43 7.47 7.51 7.54 7.57

 Elements Permeate Water Analysis 

Total Element1 Element2 Element3 Element4 Element5 Element6 Element7

Ca2+ mg/l 5.77 2.49 3.31 4.46 6.06 8.25 11.17 14.92

Mg2+ mg/l 0.73 0.31 0.42 0.56 0.76 1.04 1.41 1.89

Na+ mg/l 46.01 19.94 26.52 35.66 48.35 65.73 88.92 118.53

K+ mg/l 4.21 1.83 2.43 3.27 4.42 6.01 8.12 10.81

Ba2+ mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Sr2+ mg/l 0.03 0.01 0.02 0.02 0.03 0.04 0.05 0.07

NH4+ mg/l 2.62 1.15 1.52 2.04 2.76 3.73 5.02 6.66

Fe2+ mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

HCO3- mg/l 40.39 17.51 23.25 31.18 42.44 57.58 78.08 104.52

Cl- mg/l 50.80 21.83 29.08 39.21 53.30 72.66 98.61 131.88

SO42- mg/l 5.89 2.52 3.36 4.53 6.17 8.43 11.47 15.38

NO3- mg/l 22.99 10.45 13.75 18.25 24.39 32.62 43.33 56.61

F- mg/l 0.23 0.10 0.13 0.18 0.24 0.33 0.45 0.60

Br- mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

PO43- mg/l <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.01

CO32- mg/l <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.01 0.02

Boron mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

SiO2 mg/l 2.21 1.07 1.36 1.77 2.33 3.08 4.09 5.37

CO2 mg/l 46.46 46.61 46.40 46.53 46.38 46.35 46.37 46.42

TDS mg/l 181.89 79.21 105.15 141.14 191.27 259.52 350.75 467.28

pH - 6.13 5.78 5.90 6.02 6.15 6.28 6.41 6.53

Computed date:12/19/2025 16:08  7/8
68



  2.1.2. Pass1 RO Element Level Data

  2.1.2.3. Pass1 RO Stage3 Elements

  Elements Flow & Pressure 

Element1 Element2 Element3 Element4 Element5 Element6 Element7

Element Type TLF-400DG TLF-400DG TLF-400DG TLF-400DG TLF-400DG TLF-400DG TLF-400DG

Area ft²(m²) 400 (37) 400 (37) 400 (37) 400 (37) 400 (37) 400 (37) 400 (37)

Membrane Age Year 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Flow Allowance - 0.80 0.80 0.80 0.80 0.80 0.80 0.80

SPI %/yr 10.00 10.00 10.00 10.00 10.00 10.00 10.00

Recovery % 2.79 2.49 2.23 2.01 1.83 1.67 1.54

Flux USG/ft²/day 2.36 2.05 1.79 1.58 1.40 1.26 1.14

Feed Flow Rate USG/min 23.61 22.95 22.38 21.88 21.44 21.05 20.70

Brine Flow Rate USG/min 22.95 22.38 21.88 21.44 21.05 20.70 20.38

Perm. Flow Rate USG/min 0.66 0.57 0.50 0.44 0.39 0.35 0.32

Beta - 1.03 1.02 1.02 1.02 1.02 1.02 1.01

Feed Pressure lbf/in² (psi) 100.28 99.49 98.72 97.97 97.24 96.53 95.83

DP lbf/in² (psi) 0.80 0.77 0.75 0.73 0.71 0.70 0.68

Brine Pressure lbf/in² (psi) 99.49 98.72 97.97 97.24 96.53 95.83 95.15

  Elements Feed Water Analysis 

Total Element1 Element2 Element3 Element4 Element5 Element6 Element7

Ca2+ mg/l 411.79 411.79 423.08 433.32 442.64 451.13 458.93 466.11

Mg2+ mg/l 115.78 115.78 119.03 122.00 124.71 127.19 129.48 131.60

Na+ mg/l 1947.69 1947.69 1999.40 2046.06 2088.24 2126.47 2161.29 2193.19

K+ mg/l 122.82 122.82 125.96 128.78 131.31 133.58 135.64 137.51

Ba2+ mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Sr2+ mg/l 1.92 1.92 1.97 2.02 2.06 2.10 2.14 2.17

NH4+ mg/l 46.59 46.59 47.69 48.66 49.52 50.28 50.96 51.56

Fe2+ mg/l 2.65 2.65 2.72 2.79 2.86 2.91 2.97 3.02

HCO3- mg/l 1484.88 1484.88 1523.89 1559.19 1590.57 1619.02 1644.96 1668.72

Cl- mg/l 2440.12 2440.12 2505.47 2564.53 2617.99 2666.52 2710.81 2751.43

SO42- mg/l 1200.83 1200.83 1234.74 1265.67 1293.95 1319.88 1343.81 1365.99

NO3- mg/l 130.61 130.61 132.40 133.77 134.77 135.45 135.86 136.05

F- mg/l 4.27 4.27 4.37 4.46 4.54 4.61 4.67 4.73

Br- mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

PO43- mg/l 3.85 3.85 3.96 4.06 4.15 4.24 4.31 4.39

CO32- mg/l 6.61 6.61 7.03 7.46 7.78 8.10 8.42 8.72

Boron mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

SiO2 mg/l 116.08 116.08 119.23 122.07 124.66 127.01 129.16 131.13

CO2 mg/l 46.52 46.52 46.28 45.90 45.93 45.87 45.74 45.54

TDS mg/l 8036.48 8036.48 8250.95 8444.86 8619.73 8778.52 8923.40 9056.32

pH - 7.59 7.59 7.60 7.62 7.62 7.63 7.64 7.64

  Elements Permeate Water Analysis 

Total Element1 Element2 Element3 Element4 Element5 Element6 Element7

Ca2+ mg/l 26.96 18.35 21.50 24.89 28.43 32.11 35.86 39.65

Mg2+ mg/l 3.44 2.33 2.74 3.17 3.63 4.10 4.59 5.08

Na+ mg/l 213.12 145.52 170.28 196.90 224.74 253.56 282.89 312.40

K+ mg/l 19.38 13.26 15.50 17.92 20.44 23.05 25.69 28.36

Ba2+ mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Sr2+ mg/l 0.13 0.09 0.10 0.12 0.13 0.15 0.17 0.18

NH4+ mg/l 11.82 8.14 9.50 10.95 12.46 14.02 15.60 17.17

Fe2+ mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

HCO3- mg/l 189.23 128.81 150.85 174.47 199.68 225.15 251.60 278.72

Cl- mg/l 239.20 162.47 190.44 220.59 252.23 285.08 318.60 352.45

SO42- mg/l 28.10 19.00 22.30 25.87 29.62 33.53 37.53 41.58

NO3- mg/l 96.28 68.02 78.72 90.00 101.56 113.27 124.90 136.32

F- mg/l 1.06 0.73 0.85 0.99 1.12 1.27 1.41 1.56

Br- mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

PO43- mg/l 0.02 0.02 0.02 0.02 0.03 0.03 0.03 0.04

CO32- mg/l 0.08 0.03 0.05 0.06 0.09 0.11 0.14 0.18

Boron mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

SiO2 mg/l 9.57 6.53 7.63 8.82 10.08 11.39 12.73 14.10

CO2 mg/l 46.04 46.52 46.28 45.90 45.93 45.87 45.74 45.54

TDS mg/l 838.39 573.30 670.47 774.77 884.24 996.81 1111.75 1227.77

pH - 6.78 6.62 6.68 6.75 6.80 6.85 6.90 6.95
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SYSTEM OVERVIEW REPORT(FULL)

Project Name : OCWD TLF-400DG 78_48_24-7M + Qp2772gpm + R85% + 17PSI PBP + Y2 + SPI10% + FF0

Component Info : Software  //  RO Calculation  //  NF Calculation  //  RO Membrane Database  //  NF Membrane Database

1.4.39.1  //  2.1  //  1.1.1  //  2.1  //  1.4

1. PROJECTION SUMMARY

1.1. Flow Diagram 

Minimum Temperature : 67.10  deg. F
Maximum Temperature : 80.60  deg. F

 

1.2. Inlet/Outlet Summary 

Total RO/NF System

Temperature
deg. F

Flow Rate
USG/min

TDS
mg/l

Boron
mg/l

Cl
mg/l

Others※
mg/l

Feed 67.10 3261.18 1450.62 0.00 436.71 1013.91

  Total feed - 3261.18 1450.62 0.00 436.71 1013.91

Product 67.10 2772.00 53.79 0.00 14.88 38.91

  Total Product - 2772.00 53.79 0.00 14.88 38.91

Discharge 67.10 489.18 9309.24 0.00 2827.07 6482.17

  Total Discharge - 489.18 9309.24 0.00 2827.07 6482.17

Total System Recovery 85.00%

※Details for others available at 1.4 Stream Details 

1.3. RO/NF Summary 

RO/NF
Name

Stg. Rec.
Avg.
Flux

Feed
Press.

Total
DP

Membrane
Age

SPI FA
Element Type

(EL/PV)
Total
PV

Stream
Flow
Rate

TDS

%
USG/

ft²/day
lbf/in²
(psi)

lbf/in²
(psi)

year %/year - pcs USG/min mg/l

Pass1 RO 3 85.00 9.47 128.7 19.20 2.00 10.00 0.775 TLF-400DG(7) 150  Feed 3261 1441

 Brine 489.2 9309

 Perm.(Front)

 Perm.(Rear) 2772 53.79

Disclaimer : 
The program is intended to be used by persons having technical skill, at their own discretion and risk. The projections, obtained with the program, are the expected
system performance, based on the average, nominal element-performance and are not automatically guaranteed.Toray shall not be liable for any error or miscalculation
in the program.The obtained results cannot be used to raise any claim for liability or warranty. It is the users responsibility to make provisions against fouling,
scaling and chemical attacks, to account for piping and valve pressure losses, feed pump suction pressure and permeate backpressure. For questions please contact us
through our website at www.water.toray 
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1.4. Stream Details 

Stream Name Raw Feed Pump IN Pass1 Feed Pass1 Perm. Pass1 Brine

Connected unit Dosing IN Pump IN RO IN Product IN DischargeIN

Flow Rate USG/min 3261.18 3261.18 3261.18 2772.00 489.18

Pressure lbf/in² (psi) 0.00 0.00 128.71 17.00 106.51

Ca2+ mg/l 73.00 73.00 73.00 1.69 477.10

Mg2+ mg/l 20.30 20.30 20.30 0.21 134.14

Na+ mg/l 350.00 350.00 350.00 13.51 2256.78

K+ mg/l 22.40 22.40 22.40 1.23 142.34

Ba2+ mg/l 0.00 0.00 0.00 0.00 0.00

Sr2+ mg/l 0.34 0.34 0.34 <0.01 2.22

NH4+ mg/l 8.76 8.76 8.76 0.77 54.00

Fe2+ mg/l 0.46 0.46 0.46 0.00 3.07

HCO3- mg/l 314.00 264.56 264.56 12.03 1699.40

Cl- mg/l 436.71 436.71 436.71 14.88 2827.07

SO42- mg/l 173.00 212.92 212.92 1.74 1409.57

NO3- mg/l 28.64 28.64 28.64 6.95 151.53

F- mg/l 0.80 0.80 0.80 0.07 4.95

Br- mg/l 0.00 0.00 0.00 0.00 0.00

PO43- mg/l 0.67 0.67 0.67 <0.01 4.46

CO32- mg/l 0.74 0.16 0.16 <0.01 7.86

Boron mg/l 0.00 0.00 0.00 0.00 0.00

SiO2 mg/l 20.80 20.80 20.80 0.69 134.77

CO2 mg/l 15.35 51.44 51.44 124.95 49.45

TDS mg/l 1450.62 1440.50 1440.50 53.79 9309.24

pH - 7.50 6.90 6.90 5.22 7.66

Hardness mg/l CaCO₃ 267.12 267.12 267.12 5.09 1751.94

EC(25℃) μS/cm 2363.65 2383.27 2383.27 98.19 12677.94
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1.5. Saturation 

Pass1 RO Pass1 RO

Unit Feed Brine

LSI - -0.46 1.65

SDSI - -0.51 1.37

CaCO3 % - -

CaSO4 % 3.15 40.36

CaF2 % - -

PO4 % 0.54 10000.00

BaSO4 % 0.00 0.00

Mg(OH)2 % - -

SrSO4 % 1.00 9.39

SrCO3 % - -

SiO2 % 22.47 118.22

1.6. Energy Consumption 

Unit Feed Pump Pass1 RO Total

PX Model - - - - -

Quantity - - - - -

Power Used kW 0.00 228.23 0.00 228.23

Pump Efficiency - 0.80 0.80 0.80 -

Motor Efficiency - 1.00 1.00 1.00 -

ERD Efficiency - - - - -
Lubrication Flow
Fraction

% - - - -

ERD Mixing Fraction % - - - -

ERD Internal Press.
Drop

lbf/in²
(psi)

- - - -

ERD Power Saved kW - - - -

ERD Discharge Press.
lbf/in²
(psi)

- - - -

Power Consumption kWh/m3 - - - 0.36

1.7. Chemicals 

Sulfuric
Dosing

Total

Sulphuric Acid mg/L 23.47 23.47

kg/d 724.45 724.45

Hydrochloric Acid mg/L -

kg/d -

Sodium Carbonate mg/L -

kg/d -

Lime (Calcium Hydroxide) mg/L -

kg/d -

Sodium Hydroxide mg/L -

kg/d -

Sodium Chloride mg/L -

kg/d -

Disclaimer : 
Chemical consumption is based on 100% solution or solid chemicals. This information is for reference only and is not guaranteed. 
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1.8. Warnings 

Warning

Caution Pass1 RO, Stage 2, Module 5 Brine flow rate is below recommended lower limit. Reference value=15.77[USG/min], Actual=15
.52[USG/min] (C0123)
Pass1 RO, Stage 2, Module 6 Brine flow rate is below recommended lower limit. Reference value=15.77[USG/min], Actual=14
.04[USG/min] (C0123)
Pass1 RO, Stage 2, Module 7 Brine flow rate is below recommended lower limit. Reference value=15.77[USG/min], Actual=12
.81[USG/min] (C0123)
Pass1 RO, Stage 1 Lead element flux exceeds recommended upper limit. Reference value=14.73[USG/ft²/day], Actual=14.95
[USG/ft²/day] (C0125)

Notice Pass1 RO, Stage 1, Module 5 Brine to permeate ratio is below lower limit. Reference value=7 Actual=6.53658 (C0136)
Pass1 RO, Stage 1, Module 6 Brine to permeate ratio is below lower limit. Reference value=7 Actual=6.00749 (C0136)
Pass1 RO, Stage 1, Module 7 Brine to permeate ratio is below lower limit. Reference value=7 Actual=5.5598 (C0136)
Pass1 RO The Langelier Saturation Index (LSI) is greater than 0. Scale inhibitor required.(C0137)
Pass1 RO Concentration of silica exceeds saturation.See https://rpicalc.ropur.com for details.(C0142)
Pass1 RO Concentration of phosphate exceeds saturation.See https://rpicalc.ropur.com for details.(C0447)
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2. RO/NF Details
2.1. Pass1 RO Details
  2.1.1. Pass1 RO Unit Level Data
  Pass1 RO System Data 

Feed Water Type Tertiary Waste MF/UF

Temperature deg. F 67.10

Feed Pressure lbf/in² (psi) 128.71

Total DP lbf/in² (psi) 19.20

Brine Pressure lbf/in² (psi) 106.51

Recovery % 85.00

Average Flux USG/ft²/day 9.47

Feed Flow Rate USG/min 3261.18

Brine Flow Rate USG/min 489.18

Perm. Flow Rate (Total) USG/min 2772.00

Perm. Flow Rate (Front) USG/min -

Perm. Flow Rate (Rear) USG/min 2772.00

Feed TDS mg/l 1440.50

Brine TDS mg/l 9309.24

Perm. TDS (Total) mg/l 53.79

Perm. TDS (Front) mg/l -

Perm. TDS (Rear) mg/l 53.79

Total Vessels pcs 150

Total Elements pcs 1050

 
  Pass1 RO Stage data 

Stage1 Stage2 Stage3

Vessels/Stage pcs 78 48 24

Elements/Vessel pcs 7 7 7

Elements/Stage pcs 546 336 168

Recovery % 60.64 52.09 20.45

Average Flux USG/ft²/day 12.99 7.14 2.69

Feed Flow Rate USG/min 3261.18 1283.61 614.95

Brine Flow Rate USG/min 1283.61 614.95 489.18

Perm. Flow Rate USG/min 1977.56 668.66 125.78

Boost Pressure lbf/in² (psi) 0.00 0.00 0.00

Feed Pipe Pressure Loss lbf/in² (psi) 1.00 1.00 1.00

RO/NF Inlet Pressure lbf/in² (psi) 127.71 118.57 112.64

DP/Vessel lbf/in² (psi) 8.14 4.93 6.13

Brine Pressure lbf/in² (psi) 119.57 113.64 106.51

Permeate Back Pressure lbf/in² (psi) 17.00 17.00 17.00

Lead Element TLF-400DG TLF-400DG TLF-400DG

   Feed Flow Rate USG/min 41.81 26.74 25.62

   Product Flow Rate USG/min 4.17 2.73 1.08

   Flux USG/ft²/day 14.95 9.81 3.88

Last Element TLF-400DG TLF-400DG TLF-400DG

   Permeate Flow Rate USG/min 2.96 1.23 0.48

   Brine Flow Rate USG/min 16.46 12.81 20.38

   Brine/Permeate Ratio - 5.56 10.39 42.35

   Net Driving Pressure lbf/in² (psi) 82.78 44.31 27.62

 
  Pass1 RO Inlet/Outlet Water analysis 

Unit
Stage1
Inlet

Stage1
Brine

Stage1
Permeate

Stage2
Inlet

Stage2
Brine

Stage2
Permeate

Stage3
Inlet

Stage3
Brine

Stage3
Permeate

Ca2+ mg/l 73.00 184.63 0.54 184.63 382.14 2.99 382.14 477.10 12.78

Mg2+ mg/l 20.30 51.47 0.07 51.47 107.03 0.37 107.03 134.14 1.61

Na+ mg/l 350.00 882.49 4.37 882.49 1816.02 23.94 1816.02 2256.78 101.78

K+ mg/l 22.40 56.29 0.40 56.29 115.12 2.19 115.12 142.34 9.27

Ba2+ mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Sr2+ mg/l 0.34 0.86 <0.01 0.86 1.78 0.01 1.78 2.22 0.06

NH4+ mg/l 8.76 21.86 0.25 21.86 44.13 1.37 44.13 54.00 5.74

Fe2+ mg/l 0.46 1.17 0.00 1.17 2.44 0.00 2.44 3.07 0.00

HCO3- mg/l 264.56 668.73 4.20 668.73 1370.32 20.78 1370.32 1699.40 88.70

Cl- mg/l 436.71 1102.18 4.76 1102.18 2272.00 26.32 2272.00 2827.07 113.21

SO42- mg/l 212.92 540.09 0.55 540.09 1124.00 3.08 1124.00 1409.57 13.35

NO3- mg/l 28.64 69.07 2.39 69.07 130.65 12.44 130.65 151.53 49.42

F- mg/l 0.80 2.00 0.02 2.00 4.04 0.12 4.04 4.95 0.51

Br- mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

PO43- mg/l 0.67 1.70 <0.01 1.70 3.55 <0.01 3.55 4.46 0.01

CO32- mg/l 0.16 1.01 <0.01 1.01 4.81 <0.01 4.81 7.86 0.02

Boron mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

SiO2 mg/l 20.80 52.40 0.29 52.40 108.11 1.16 108.11 134.77 4.44

CO2 mg/l 51.44 50.16 50.87 50.16 50.37 50.17 50.37 49.45 50.01

TDS mg/l 1440.50 3635.95 17.85 3635.95 7486.13 94.78 7486.13 9309.24 400.90

pH - 6.90 7.28 5.16 7.28 7.57 5.86 7.57 7.66 6.47

Hardness mg/l CaCO₃ 267.12 676.13 1.63 676.13 1401.52 9.01 1401.52 1751.94 38.61

EC(25℃) μS/cm 2383.27 5454.02 34.25 5454.02 10431.80 169.00 10431.80 12677.94 692.76
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  2.1.2. Pass1 RO Element Level Data

  2.1.2.1. Pass1 RO Stage1 Elements

  Elements Flow & Pressure 

Element1 Element2 Element3 Element4 Element5 Element6 Element7

Element Type TLF-400DG TLF-400DG TLF-400DG TLF-400DG TLF-400DG TLF-400DG TLF-400DG

Area ft²(m²) 400 (37) 400 (37) 400 (37) 400 (37) 400 (37) 400 (37) 400 (37)

Membrane Age Year 2.00 2.00 2.00 2.00 2.00 2.00 2.00

Flow Allowance - 0.78 0.78 0.78 0.78 0.78 0.78 0.78

SPI %/yr 10.00 10.00 10.00 10.00 10.00 10.00 10.00

Recovery % 9.97 10.66 11.44 12.31 13.27 14.27 15.24

Flux USG/ft²/day 14.95 14.39 13.80 13.15 12.43 11.59 10.62

Feed Flow Rate USG/min 41.81 37.64 33.63 29.78 26.11 22.65 19.42

Brine Flow Rate USG/min 37.64 33.63 29.78 26.11 22.65 19.42 16.46

Perm. Flow Rate USG/min 4.17 4.01 3.85 3.67 3.46 3.23 2.96

Beta - 1.19 1.20 1.20 1.21 1.21 1.21 1.22

Feed Pressure lbf/in² (psi) 127.71 125.95 124.42 123.10 121.98 121.03 120.23

DP lbf/in² (psi) 1.76 1.53 1.32 1.12 0.95 0.80 0.66

Brine Pressure lbf/in² (psi) 125.95 124.42 123.10 121.98 121.03 120.23 119.57

  Elements Feed Water Analysis 

Total Element1 Element2 Element3 Element4 Element5 Element6 Element7

Ca2+ mg/l 73.00 73.00 81.05 90.69 102.35 116.66 134.42 156.65

Mg2+ mg/l 20.30 20.30 22.54 25.23 28.48 32.48 37.43 43.65

Na+ mg/l 350.00 350.00 388.51 434.56 490.31 558.63 643.33 749.33

K+ mg/l 22.40 22.40 24.86 27.80 31.35 35.70 41.10 47.84

Ba2+ mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Sr2+ mg/l 0.34 0.34 0.38 0.42 0.48 0.54 0.63 0.73

NH4+ mg/l 8.76 8.76 9.71 10.85 12.23 13.92 16.00 18.60

Fe2+ mg/l 0.46 0.46 0.51 0.57 0.65 0.74 0.85 0.99

HCO3- mg/l 264.56 264.56 293.99 329.06 371.70 423.38 487.53 567.84

Cl- mg/l 436.71 436.71 484.80 542.31 611.95 697.30 803.16 935.65

SO42- mg/l 212.92 212.92 236.46 264.64 298.78 340.68 392.70 457.93

NO3- mg/l 28.64 28.64 31.67 35.28 39.62 44.88 51.34 59.28

F- mg/l 0.80 0.80 0.89 0.99 1.12 1.27 1.46 1.70

Br- mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

PO43- mg/l 0.67 0.67 0.74 0.83 0.94 1.07 1.24 1.44

CO32- mg/l 0.16 0.16 0.17 0.22 0.28 0.38 0.51 0.71

Boron mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

SiO2 mg/l 20.80 20.80 23.09 25.82 29.12 33.18 38.20 44.49

CO2 mg/l 51.44 51.44 51.20 51.00 50.63 50.64 50.55 50.40

TDS mg/l 1440.50 1440.50 1599.38 1789.27 2019.36 2300.80 2649.89 3086.84

pH - 6.90 6.90 6.94 6.99 7.04 7.09 7.15 7.21

  Elements Permeate Water Analysis 

Total Element1 Element2 Element3 Element4 Element5 Element6 Element7

Ca2+ mg/l 0.54 0.28 0.32 0.38 0.47 0.61 0.82 1.12

Mg2+ mg/l 0.07 0.03 0.04 0.05 0.06 0.08 0.10 0.14

Na+ mg/l 4.37 2.25 2.62 3.08 3.81 4.95 6.58 8.99

K+ mg/l 0.40 0.21 0.24 0.28 0.35 0.45 0.60 0.82

Ba2+ mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Sr2+ mg/l <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01

NH4+ mg/l 0.25 0.13 0.15 0.18 0.22 0.29 0.38 0.52

Fe2+ mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

HCO3- mg/l 4.20 2.59 2.85 3.17 3.73 4.58 5.94 7.90

Cl- mg/l 4.76 2.45 2.85 3.35 4.14 5.39 7.17 9.81

SO42- mg/l 0.55 0.28 0.33 0.39 0.48 0.63 0.83 1.14

NO3- mg/l 2.39 1.25 1.45 1.71 2.10 2.71 3.59 4.86

F- mg/l 0.02 0.01 0.01 0.02 0.02 0.03 0.03 0.05

Br- mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

PO43- mg/l <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01

CO32- mg/l <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01

Boron mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

SiO2 mg/l 0.29 0.17 0.19 0.23 0.27 0.33 0.41 0.52

CO2 mg/l 50.87 51.44 51.20 51.00 50.63 50.64 50.55 50.40

TDS mg/l 17.85 9.66 11.06 12.83 15.65 20.05 26.47 35.88

pH - 5.16 4.96 5.00 5.05 5.12 5.21 5.32 5.44
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  2.1.2. Pass1 RO Element Level Data

  2.1.2.2. Pass1 RO Stage2 Elements

  Elements Flow & Pressure 

Element1 Element2 Element3 Element4 Element5 Element6 Element7

Element Type TLF-400DG TLF-400DG TLF-400DG TLF-400DG TLF-400DG TLF-400DG TLF-400DG

Area ft²(m²) 400 (37) 400 (37) 400 (37) 400 (37) 400 (37) 400 (37) 400 (37)

Membrane Age Year 2.00 2.00 2.00 2.00 2.00 2.00 2.00

Flow Allowance - 0.78 0.78 0.78 0.78 0.78 0.78 0.78

SPI %/yr 10.00 10.00 10.00 10.00 10.00 10.00 10.00

Recovery % 10.22 10.42 10.48 10.37 10.05 9.52 8.78

Flux USG/ft²/day 9.81 8.97 8.08 7.16 6.22 5.30 4.42

Feed Flow Rate USG/min 26.74 24.01 21.51 19.25 17.26 15.52 14.04

Brine Flow Rate USG/min 24.01 21.51 19.25 17.26 15.52 14.04 12.81

Perm. Flow Rate USG/min 2.73 2.50 2.25 2.00 1.74 1.48 1.23

Beta - 1.16 1.15 1.15 1.14 1.13 1.11 1.10

Feed Pressure lbf/in² (psi) 118.57 117.57 116.69 115.92 115.25 114.65 114.12

DP lbf/in² (psi) 1.00 0.88 0.77 0.68 0.60 0.53 0.48

Brine Pressure lbf/in² (psi) 117.57 116.69 115.92 115.25 114.65 114.12 113.64

  Elements Feed Water Analysis 

Total Element1 Element2 Element3 Element4 Element5 Element6 Element7

Ca2+ mg/l 184.63 184.63 205.50 229.19 255.75 285.01 316.44 349.19

Mg2+ mg/l 51.47 51.47 57.31 63.95 71.41 79.63 88.47 97.71

Na+ mg/l 882.49 882.49 981.71 1094.21 1220.18 1358.65 1507.10 1661.34

K+ mg/l 56.29 56.29 62.59 69.71 77.68 86.42 95.77 105.45

Ba2+ mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Sr2+ mg/l 0.86 0.86 0.96 1.07 1.19 1.33 1.47 1.63

NH4+ mg/l 21.86 21.86 24.27 27.00 30.04 33.36 36.89 40.52

Fe2+ mg/l 1.17 1.17 1.30 1.45 1.62 1.81 2.01 2.23

HCO3- mg/l 668.73 668.73 743.66 828.44 923.27 1027.48 1139.25 1254.86

Cl- mg/l 1102.18 1102.18 1226.30 1367.08 1524.80 1698.25 1884.32 2077.80

SO42- mg/l 540.09 540.09 601.43 671.16 749.46 835.83 928.82 1025.96

NO3- mg/l 69.07 69.07 76.25 84.23 92.97 102.31 111.97 121.57

F- mg/l 2.00 2.00 2.22 2.47 2.75 3.05 3.37 3.71

Br- mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

PO43- mg/l 1.70 1.70 1.90 2.12 2.36 2.64 2.93 3.24

CO32- mg/l 1.01 1.01 1.28 1.61 2.04 2.57 3.23 3.99

Boron mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

SiO2 mg/l 52.40 52.40 58.30 64.99 72.49 80.74 89.61 98.83

CO2 mg/l 50.16 50.16 50.15 50.20 50.26 50.24 50.05 50.12

TDS mg/l 3635.95 3635.95 4044.97 4508.68 5028.00 5599.07 6211.67 6848.03

pH - 7.28 7.28 7.33 7.37 7.41 7.45 7.50 7.53

  Elements Permeate Water Analysis 

Total Element1 Element2 Element3 Element4 Element5 Element6 Element7

Ca2+ mg/l 2.99 1.41 1.77 2.26 2.92 3.83 5.06 6.73

Mg2+ mg/l 0.37 0.17 0.22 0.28 0.36 0.48 0.63 0.84

Na+ mg/l 23.94 11.30 14.23 18.16 23.45 30.66 40.47 53.80

K+ mg/l 2.19 1.03 1.30 1.66 2.14 2.80 3.70 4.91

Ba2+ mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Sr2+ mg/l 0.01 <0.01 <0.01 0.01 0.01 0.02 0.02 0.03

NH4+ mg/l 1.37 0.65 0.82 1.05 1.35 1.76 2.31 3.07

Fe2+ mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

HCO3- mg/l 20.78 9.88 12.40 15.79 20.35 26.54 34.94 46.67

Cl- mg/l 26.32 12.35 15.58 19.90 25.75 33.72 44.61 59.43

SO42- mg/l 3.08 1.44 1.82 2.32 3.01 3.94 5.22 6.97

NO3- mg/l 12.44 6.05 7.58 9.59 12.28 15.89 20.73 27.20

F- mg/l 0.12 0.06 0.07 0.09 0.12 0.16 0.21 0.27

Br- mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

PO43- mg/l <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01

CO32- mg/l <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01

Boron mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

SiO2 mg/l 1.16 0.62 0.75 0.92 1.15 1.46 1.87 2.42

CO2 mg/l 50.17 50.16 50.15 50.20 50.26 50.24 50.05 50.12

TDS mg/l 94.78 44.98 56.56 72.03 92.90 121.23 159.78 212.36

pH - 5.86 5.54 5.64 5.74 5.85 5.96 6.08 6.20
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  2.1.2. Pass1 RO Element Level Data

  2.1.2.3. Pass1 RO Stage3 Elements

  Elements Flow & Pressure 

Element1 Element2 Element3 Element4 Element5 Element6 Element7

Element Type TLF-400DG TLF-400DG TLF-400DG TLF-400DG TLF-400DG TLF-400DG TLF-400DG

Area ft²(m²) 400 (37) 400 (37) 400 (37) 400 (37) 400 (37) 400 (37) 400 (37)

Membrane Age Year 2.00 2.00 2.00 2.00 2.00 2.00 2.00

Flow Allowance - 0.78 0.78 0.78 0.78 0.78 0.78 0.78

SPI %/yr 10.00 10.00 10.00 10.00 10.00 10.00 10.00

Recovery % 4.23 3.87 3.51 3.17 2.85 2.56 2.31

Flux USG/ft²/day 3.88 3.40 2.97 2.59 2.26 1.97 1.73

Feed Flow Rate USG/min 25.62 24.54 23.59 22.76 22.04 21.41 20.86

Brine Flow Rate USG/min 24.54 23.59 22.76 22.04 21.41 20.86 20.38

Perm. Flow Rate USG/min 1.08 0.95 0.83 0.72 0.63 0.55 0.48

Beta - 1.06 1.05 1.05 1.04 1.04 1.03 1.03

Feed Pressure lbf/in² (psi) 112.64 111.65 110.71 109.81 108.94 108.11 107.30

DP lbf/in² (psi) 0.99 0.94 0.90 0.87 0.83 0.81 0.79

Brine Pressure lbf/in² (psi) 111.65 110.71 109.81 108.94 108.11 107.30 106.51

  Elements Feed Water Analysis 

Total Element1 Element2 Element3 Element4 Element5 Element6 Element7

Ca2+ mg/l 382.14 382.14 398.64 414.29 428.95 442.55 455.09 466.59

Mg2+ mg/l 107.03 107.03 111.71 116.15 120.33 124.21 127.80 131.11

Na+ mg/l 1816.02 1816.02 1893.30 1966.36 2034.62 2097.75 2155.70 2208.61

K+ mg/l 115.12 115.12 119.94 124.49 128.72 132.61 136.18 139.41

Ba2+ mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Sr2+ mg/l 1.78 1.78 1.86 1.93 2.00 2.06 2.12 2.17

NH4+ mg/l 44.13 44.13 45.91 47.59 49.13 50.55 51.82 52.97

Fe2+ mg/l 2.44 2.44 2.55 2.65 2.75 2.84 2.92 3.00

HCO3- mg/l 1370.32 1370.32 1428.24 1483.15 1533.91 1580.96 1624.26 1663.88

Cl- mg/l 2272.00 2272.00 2369.10 2460.96 2546.85 2626.36 2699.42 2766.19

SO42- mg/l 1124.00 1124.00 1173.22 1219.99 1263.95 1304.88 1342.72 1377.56

NO3- mg/l 130.65 130.65 135.00 138.91 142.36 145.32 147.82 149.88

F- mg/l 4.04 4.04 4.20 4.36 4.50 4.63 4.74 4.85

Br- mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

PO43- mg/l 3.55 3.55 3.70 3.85 3.99 4.12 4.24 4.36

CO32- mg/l 4.81 4.81 5.28 5.77 6.20 6.64 7.07 7.51

Boron mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

SiO2 mg/l 108.11 108.11 112.75 117.15 121.27 125.09 128.61 131.83

CO2 mg/l 50.37 50.37 50.23 49.92 50.00 49.93 49.71 49.36

TDS mg/l 7486.13 7486.13 7805.42 8107.61 8389.51 8650.59 8890.53 9109.92

pH - 7.57 7.57 7.58 7.60 7.61 7.63 7.64 7.65

  Elements Permeate Water Analysis 

Total Element1 Element2 Element3 Element4 Element5 Element6 Element7

Ca2+ mg/l 12.78 8.05 9.55 11.32 13.37 15.71 18.34 21.25

Mg2+ mg/l 1.61 1.01 1.20 1.42 1.68 1.98 2.31 2.68

Na+ mg/l 101.78 64.22 76.20 90.24 106.48 125.02 145.84 168.82

K+ mg/l 9.27 5.86 6.95 8.22 9.70 11.38 13.27 15.35

Ba2+ mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Sr2+ mg/l 0.06 0.04 0.04 0.05 0.06 0.07 0.09 0.10

NH4+ mg/l 5.74 3.64 4.32 5.10 6.01 7.04 8.19 9.46

Fe2+ mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

HCO3- mg/l 88.70 55.75 66.14 78.72 92.82 109.03 127.43 147.48

Cl- mg/l 113.21 71.13 84.51 100.21 118.42 139.24 162.66 188.56

SO42- mg/l 13.35 8.36 9.94 11.80 13.96 16.44 19.23 22.31

NO3- mg/l 49.42 31.99 37.67 44.24 51.77 60.26 69.67 79.91

F- mg/l 0.51 0.32 0.39 0.46 0.54 0.63 0.73 0.85

Br- mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

PO43- mg/l 0.01 <0.01 <0.01 0.01 0.01 0.01 0.02 0.02

CO32- mg/l 0.02 <0.01 <0.01 0.01 0.01 0.02 0.03 0.04

Boron mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

SiO2 mg/l 4.44 2.85 3.35 3.95 4.63 5.42 6.31 7.30

CO2 mg/l 50.01 50.37 50.23 49.92 50.00 49.93 49.71 49.36

TDS mg/l 400.90 253.24 300.29 355.76 419.47 492.25 574.12 664.13

pH - 6.47 6.27 6.34 6.42 6.49 6.56 6.63 6.69
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SYSTEM OVERVIEW REPORT(FULL)

Project Name : OCWD TLF-400DG 78_48_24-7M + Qp2772gpm + R85% + 17PSI PBP + Y2 + SPI10% + FF0

Component Info : Software  //  RO Calculation  //  NF Calculation  //  RO Membrane Database  //  NF Membrane Database

1.4.39.1  //  2.1  //  1.1.1  //  2.1  //  1.4

1. PROJECTION SUMMARY

1.1. Flow Diagram 

Minimum Temperature : 67.10  deg. F
Maximum Temperature : 80.60  deg. F

 

1.2. Inlet/Outlet Summary 

Total RO/NF System

Temperature
deg. F

Flow Rate
USG/min

TDS
mg/l

Boron
mg/l

Cl
mg/l

Others※
mg/l

Feed 80.60 3261.18 1450.75 0.00 436.71 1014.04

  Total feed - 3261.18 1450.75 0.00 436.71 1014.04

Product 80.60 2772.00 83.22 0.00 23.24 59.98

  Total Product - 2772.00 83.22 0.00 23.24 59.98

Discharge 80.60 489.18 9145.79 0.00 2779.70 6366.10

  Total Discharge - 489.18 9145.79 0.00 2779.70 6366.10

Total System Recovery 85.00%

※Details for others available at 1.4 Stream Details 

1.3. RO/NF Summary 

RO/NF
Name

Stg. Rec.
Avg.
Flux

Feed
Press.

Total
DP

Membrane
Age

SPI FA
Element Type

(EL/PV)
Total
PV

Stream
Flow
Rate

TDS

%
USG/

ft²/day
lbf/in²
(psi)

lbf/in²
(psi)

year %/year - pcs USG/min mg/l

Pass1 RO 3 85.00 9.47 114.3 15.69 2.00 10.00 0.775 TLF-400DG(7) 150  Feed 3261 1441

 Brine 489.2 9146

 Perm.(Front)

 Perm.(Rear) 2772 83.22

Disclaimer : 
The program is intended to be used by persons having technical skill, at their own discretion and risk. The projections, obtained with the program, are the expected
system performance, based on the average, nominal element-performance and are not automatically guaranteed.Toray shall not be liable for any error or miscalculation
in the program.The obtained results cannot be used to raise any claim for liability or warranty. It is the users responsibility to make provisions against fouling,
scaling and chemical attacks, to account for piping and valve pressure losses, feed pump suction pressure and permeate backpressure. For questions please contact us
through our website at www.water.toray 
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1.4. Stream Details 

Stream Name Raw Feed Pump IN Pass1 Feed Pass1 Perm. Pass1 Brine

Connected unit Dosing IN Pump IN RO IN Product IN DischargeIN

Flow Rate USG/min 3261.18 3261.18 3261.18 2772.00 489.18

Pressure lbf/in² (psi) 0.00 0.00 114.31 17.00 95.62

Ca2+ mg/l 73.00 73.00 73.00 2.63 471.74

Mg2+ mg/l 20.30 20.30 20.30 0.33 133.45

Na+ mg/l 350.00 350.00 350.00 20.98 2214.42

K+ mg/l 22.40 22.40 22.40 1.92 138.47

Ba2+ mg/l 0.00 0.00 0.00 0.00 0.00

Sr2+ mg/l 0.34 0.34 0.34 0.01 2.20

NH4+ mg/l 8.76 8.76 8.76 1.19 51.65

Fe2+ mg/l 0.46 0.46 0.46 0.00 3.07

HCO3- mg/l 314.00 268.29 268.29 18.71 1682.54

Cl- mg/l 436.71 436.71 436.71 23.24 2779.70

SO42- mg/l 173.00 210.13 210.13 2.70 1385.58

NO3- mg/l 28.64 28.64 28.64 10.31 132.52

F- mg/l 0.80 0.80 0.80 0.11 4.73

Br- mg/l 0.00 0.00 0.00 0.00 0.00

PO43- mg/l 0.67 0.67 0.67 <0.01 4.45

CO32- mg/l 0.87 0.19 0.19 <0.01 8.77

Boron mg/l 0.00 0.00 0.00 0.00 0.00

SiO2 mg/l 20.80 20.80 20.80 1.09 132.50

CO2 mg/l 13.95 47.42 47.42 141.81 46.13

TDS mg/l 1450.75 1441.49 1441.49 83.22 9145.79

pH - 7.50 6.90 6.90 5.32 7.64

Hardness mg/l CaCO₃ 267.12 267.12 267.12 7.96 1735.66

EC(25℃) μS/cm 2363.87 2382.03 2382.03 149.94 12472.22
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1.5. Saturation 

Pass1 RO Pass1 RO

Unit Feed Brine

LSI - -0.35 1.73

SDSI - -0.32 1.49

CaCO3 % - -

CaSO4 % 3.11 39.74

CaF2 % - -

PO4 % 3.52 10000.00

BaSO4 % 0.00 0.00

Mg(OH)2 % - -

SrSO4 % 0.99 9.27

SrCO3 % - -

SiO2 % 19.86 102.71

1.6. Energy Consumption 

Unit Feed Pump Pass1 RO Total

PX Model - - - - -

Quantity - - - - -

Power Used kW 0.00 202.69 0.00 202.69

Pump Efficiency - 0.80 0.80 0.80 -

Motor Efficiency - 1.00 1.00 1.00 -

ERD Efficiency - - - - -
Lubrication Flow
Fraction

% - - - -

ERD Mixing Fraction % - - - -

ERD Internal Press.
Drop

lbf/in²
(psi)

- - - -

ERD Power Saved kW - - - -

ERD Discharge Press.
lbf/in²
(psi)

- - - -

Power Consumption kWh/m3 - - - 0.32

1.7. Chemicals 

Sulfuric
Dosing

Total

Sulphuric Acid mg/L 21.84 21.84

kg/d 673.96 673.96

Hydrochloric Acid mg/L -

kg/d -

Sodium Carbonate mg/L -

kg/d -

Lime (Calcium Hydroxide) mg/L -

kg/d -

Sodium Hydroxide mg/L -

kg/d -

Sodium Chloride mg/L -

kg/d -

Disclaimer : 
Chemical consumption is based on 100% solution or solid chemicals. This information is for reference only and is not guaranteed. 
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1.8. Warnings 

Warning

Caution Pass1 RO, Stage 1, Module 7 Brine flow rate is below recommended lower limit. Reference value=15.77[USG/min], Actual=14
.50[USG/min] (C0123)
Pass1 RO, Stage 2, Module 4 Brine flow rate is below recommended lower limit. Reference value=15.77[USG/min], Actual=15
.21[USG/min] (C0123)
Pass1 RO, Stage 2, Module 5 Brine flow rate is below recommended lower limit. Reference value=15.77[USG/min], Actual=13
.89[USG/min] (C0123)
Pass1 RO, Stage 2, Module 6 Brine flow rate is below recommended lower limit. Reference value=15.77[USG/min], Actual=12
.82[USG/min] (C0123)
Pass1 RO, Stage 2, Module 7 Brine flow rate is below recommended lower limit. Reference value=15.77[USG/min], Actual=11
.96[USG/min] (C0123)
Pass1 RO, Stage 1 Lead element flux exceeds recommended upper limit. Reference value=14.73[USG/ft²/day], Actual=16.83
[USG/ft²/day] (C0125)

Notice Pass1 RO, Stage 1, Module 3 Brine to permeate ratio is below lower limit. Reference value=7 Actual=6.69243 (C0136)
Pass1 RO, Stage 1, Module 4 Brine to permeate ratio is below lower limit. Reference value=7 Actual=6.1336 (C0136)
Pass1 RO, Stage 1, Module 5 Brine to permeate ratio is below lower limit. Reference value=7 Actual=5.63718 (C0136)
Pass1 RO, Stage 1, Module 6 Brine to permeate ratio is below lower limit. Reference value=7 Actual=5.23573 (C0136)
Pass1 RO, Stage 1, Module 7 Brine to permeate ratio is below lower limit. Reference value=7 Actual=4.97402 (C0136)
Pass1 RO The Langelier Saturation Index (LSI) is greater than 0. Scale inhibitor required.(C0137)
Pass1 RO Concentration of silica exceeds saturation.See https://rpicalc.ropur.com for details.(C0142)
Pass1 RO Concentration of phosphate exceeds saturation.See https://rpicalc.ropur.com for details.(C0447)
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2. RO/NF Details
2.1. Pass1 RO Details
  2.1.1. Pass1 RO Unit Level Data
  Pass1 RO System Data 

Feed Water Type Tertiary Waste MF/UF

Temperature deg. F 80.60

Feed Pressure lbf/in² (psi) 114.31

Total DP lbf/in² (psi) 15.69

Brine Pressure lbf/in² (psi) 95.62

Recovery % 85.00

Average Flux USG/ft²/day 9.47

Feed Flow Rate USG/min 3261.18

Brine Flow Rate USG/min 489.18

Perm. Flow Rate (Total) USG/min 2772.00

Perm. Flow Rate (Front) USG/min -

Perm. Flow Rate (Rear) USG/min 2772.00

Feed TDS mg/l 1441.49

Brine TDS mg/l 9145.79

Perm. TDS (Total) mg/l 83.23

Perm. TDS (Front) mg/l -

Perm. TDS (Rear) mg/l 83.22

Total Vessels pcs 150

Total Elements pcs 1050

 
  Pass1 RO Stage data 

Stage1 Stage2 Stage3

Vessels/Stage pcs 78 48 24

Elements/Vessel pcs 7 7 7

Elements/Stage pcs 546 336 168

Recovery % 65.33 49.21 14.82

Average Flux USG/ft²/day 13.99 5.94 1.82

Feed Flow Rate USG/min 3261.18 1130.77 574.32

Brine Flow Rate USG/min 1130.77 574.32 489.18

Perm. Flow Rate USG/min 2130.40 556.46 85.14

Boost Pressure lbf/in² (psi) 0.00 0.00 0.00

Feed Pipe Pressure Loss lbf/in² (psi) 1.00 1.00 1.00

RO/NF Inlet Pressure lbf/in² (psi) 113.31 105.51 100.79

DP/Vessel lbf/in² (psi) 6.80 3.72 5.17

Brine Pressure lbf/in² (psi) 106.51 101.79 95.62

Permeate Back Pressure lbf/in² (psi) 17.00 17.00 17.00

Lead Element TLF-400DG TLF-400DG TLF-400DG

   Feed Flow Rate USG/min 41.81 23.56 23.93

   Product Flow Rate USG/min 4.69 2.57 0.72

   Flux USG/ft²/day 16.83 9.22 2.58

Last Element TLF-400DG TLF-400DG TLF-400DG

   Permeate Flow Rate USG/min 2.91 0.86 0.35

   Brine Flow Rate USG/min 14.50 11.96 20.38

   Brine/Permeate Ratio - 4.97 13.95 58.24

   Net Driving Pressure lbf/in² (psi) 65.60 31.28 22.81

 
  Pass1 RO Inlet/Outlet Water analysis 

Unit
Stage1
Inlet

Stage1
Brine

Stage1
Permeate

Stage2
Inlet

Stage2
Brine

Stage2
Permeate

Stage3
Inlet

Stage3
Brine

Stage3
Permeate

Ca2+ mg/l 73.00 208.99 0.82 208.99 405.77 5.90 405.77 471.74 26.73

Mg2+ mg/l 20.30 58.35 0.10 58.35 114.17 0.74 114.17 133.45 3.42

Na+ mg/l 350.00 997.01 6.58 997.01 1917.43 47.05 1917.43 2214.42 211.00

K+ mg/l 22.40 63.46 0.60 63.46 120.79 4.30 120.79 138.47 19.17

Ba2+ mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Sr2+ mg/l 0.34 0.97 <0.01 0.97 1.89 0.03 1.89 2.20 0.12

NH4+ mg/l 8.76 24.54 0.38 24.54 45.72 2.67 45.72 51.65 11.65

Fe2+ mg/l 0.46 1.33 0.00 1.33 2.61 0.00 2.61 3.07 0.00

HCO3- mg/l 268.29 764.32 6.05 764.32 1461.11 41.36 1461.11 1682.54 187.62

Cl- mg/l 436.71 1245.98 7.16 1245.98 2402.82 52.02 2402.82 2779.70 237.40

SO42- mg/l 210.13 604.48 0.82 604.48 1184.32 6.04 1184.32 1385.58 27.94

NO3- mg/l 28.64 75.88 3.56 75.88 126.79 23.34 126.79 132.52 93.87

F- mg/l 0.80 2.24 0.03 2.24 4.19 0.24 4.19 4.73 1.05

Br- mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

PO43- mg/l 0.67 1.93 <0.01 1.93 3.80 <0.01 3.80 4.45 0.02

CO32- mg/l 0.19 1.55 <0.01 1.55 6.33 <0.01 6.33 8.77 0.08

Boron mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

SiO2 mg/l 20.80 59.16 0.44 59.16 114.27 2.29 114.27 132.50 9.52

CO2 mg/l 47.42 46.52 47.00 46.52 46.91 46.38 46.91 46.13 46.62

TDS mg/l 1441.49 4110.20 26.56 4110.20 7912.00 185.98 7912.00 9145.79 829.59

pH - 6.90 7.33 5.31 7.33 7.58 6.14 7.58 7.64 6.77

Hardness mg/l CaCO₃ 267.12 765.73 2.47 765.73 1490.36 17.84 1490.36 1735.66 80.96

EC(25℃) μS/cm 2382.03 6084.88 49.08 6084.88 10955.28 327.24 10955.28 12472.22 1349.98

Computed date:12/19/2025 16:07  5/8
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  2.1.2. Pass1 RO Element Level Data

  2.1.2.1. Pass1 RO Stage1 Elements

  Elements Flow & Pressure 

Element1 Element2 Element3 Element4 Element5 Element6 Element7

Element Type TLF-400DG TLF-400DG TLF-400DG TLF-400DG TLF-400DG TLF-400DG TLF-400DG

Area ft²(m²) 400 (37) 400 (37) 400 (37) 400 (37) 400 (37) 400 (37) 400 (37)

Membrane Age Year 2.00 2.00 2.00 2.00 2.00 2.00 2.00

Flow Allowance - 0.78 0.78 0.78 0.78 0.78 0.78 0.78

SPI %/yr 10.00 10.00 10.00 10.00 10.00 10.00 10.00

Recovery % 11.22 12.06 13.00 14.02 15.07 16.04 16.74

Flux USG/ft²/day 16.83 16.06 15.22 14.28 13.19 11.93 10.45

Feed Flow Rate USG/min 41.81 37.12 32.64 28.40 24.42 20.74 17.41

Brine Flow Rate USG/min 37.12 32.64 28.40 24.42 20.74 17.41 14.50

Perm. Flow Rate USG/min 4.69 4.48 4.24 3.98 3.68 3.33 2.91

Beta - 1.17 1.18 1.18 1.18 1.19 1.19 1.18

Feed Pressure lbf/in² (psi) 113.31 111.75 110.42 109.31 108.39 107.63 107.01

DP lbf/in² (psi) 1.56 1.32 1.11 0.92 0.76 0.62 0.50

Brine Pressure lbf/in² (psi) 111.75 110.42 109.31 108.39 107.63 107.01 106.51

  Elements Feed Water Analysis 

Total Element1 Element2 Element3 Element4 Element5 Element6 Element7

Ca2+ mg/l 73.00 73.00 82.18 93.40 107.27 124.65 146.59 174.33

Mg2+ mg/l 20.30 20.30 22.86 25.99 29.86 34.72 40.85 48.63

Na+ mg/l 350.00 350.00 393.87 447.42 513.63 596.45 700.90 832.72

K+ mg/l 22.40 22.40 25.20 28.61 32.82 38.09 44.72 53.08

Ba2+ mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Sr2+ mg/l 0.34 0.34 0.38 0.43 0.50 0.58 0.68 0.81

NH4+ mg/l 8.76 8.76 9.84 11.16 12.79 14.83 17.38 20.58

Fe2+ mg/l 0.46 0.46 0.52 0.59 0.68 0.79 0.93 1.10

HCO3- mg/l 268.29 268.29 302.14 343.24 394.15 457.85 538.14 638.78

Cl- mg/l 436.71 436.71 491.51 558.41 641.15 744.68 875.31 1040.26

SO42- mg/l 210.13 210.13 236.65 269.06 309.18 359.48 423.07 503.62

NO3- mg/l 28.64 28.64 32.05 36.18 41.23 47.45 55.13 64.56

F- mg/l 0.80 0.80 0.90 1.02 1.17 1.36 1.59 1.88

Br- mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

PO43- mg/l 0.67 0.67 0.75 0.86 0.99 1.15 1.35 1.61

CO32- mg/l 0.19 0.19 0.21 0.27 0.37 0.51 0.73 1.05

Boron mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

SiO2 mg/l 20.80 20.80 23.40 26.57 30.50 35.40 41.59 49.41

CO2 mg/l 47.42 47.42 47.24 47.16 46.99 46.77 46.50 46.62

TDS mg/l 1441.49 1441.49 1622.48 1843.21 2116.29 2457.97 2888.97 3432.42

pH - 6.90 6.90 6.95 7.00 7.06 7.12 7.19 7.25

  Elements Permeate Water Analysis 

Total Element1 Element2 Element3 Element4 Element5 Element6 Element7

Ca2+ mg/l 0.82 0.37 0.44 0.53 0.70 0.95 1.34 1.94

Mg2+ mg/l 0.10 0.05 0.05 0.07 0.09 0.12 0.17 0.24

Na+ mg/l 6.58 2.99 3.56 4.30 5.62 7.65 10.73 15.55

K+ mg/l 0.60 0.27 0.33 0.40 0.52 0.70 0.99 1.43

Ba2+ mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Sr2+ mg/l <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01

NH4+ mg/l 0.38 0.17 0.21 0.25 0.33 0.44 0.62 0.90

Fe2+ mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

HCO3- mg/l 6.05 3.13 3.57 4.12 5.16 6.85 9.50 13.62

Cl- mg/l 7.16 3.24 3.86 4.67 6.11 8.33 11.69 16.99

SO42- mg/l 0.82 0.37 0.44 0.53 0.70 0.95 1.34 1.95

NO3- mg/l 3.56 1.66 1.97 2.37 3.07 4.15 5.76 8.25

F- mg/l 0.03 0.02 0.02 0.02 0.03 0.04 0.05 0.08

Br- mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

PO43- mg/l <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01

CO32- mg/l <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01

Boron mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

SiO2 mg/l 0.44 0.23 0.27 0.33 0.40 0.51 0.66 0.90

CO2 mg/l 47.00 47.42 47.24 47.16 46.99 46.77 46.50 46.62

TDS mg/l 26.56 12.50 14.72 17.59 22.73 30.70 42.85 61.86

pH - 5.31 5.03 5.09 5.15 5.25 5.37 5.51 5.67
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  2.1.2. Pass1 RO Element Level Data

  2.1.2.2. Pass1 RO Stage2 Elements

  Elements Flow & Pressure 

Element1 Element2 Element3 Element4 Element5 Element6 Element7

Element Type TLF-400DG TLF-400DG TLF-400DG TLF-400DG TLF-400DG TLF-400DG TLF-400DG

Area ft²(m²) 400 (37) 400 (37) 400 (37) 400 (37) 400 (37) 400 (37) 400 (37)

Membrane Age Year 2.00 2.00 2.00 2.00 2.00 2.00 2.00

Flow Allowance - 0.78 0.78 0.78 0.78 0.78 0.78 0.78

SPI %/yr 10.00 10.00 10.00 10.00 10.00 10.00 10.00

Recovery % 10.91 10.71 10.26 9.56 8.68 7.68 6.69

Flux USG/ft²/day 9.22 8.06 6.89 5.77 4.73 3.83 3.08

Feed Flow Rate USG/min 23.56 20.99 18.74 16.82 15.21 13.89 12.82

Brine Flow Rate USG/min 20.99 18.74 16.82 15.21 13.89 12.82 11.96

Perm. Flow Rate USG/min 2.57 2.25 1.92 1.61 1.32 1.07 0.86

Beta - 1.13 1.12 1.11 1.09 1.08 1.07 1.05

Feed Pressure lbf/in² (psi) 105.51 104.76 104.10 103.53 103.03 102.58 102.17

DP lbf/in² (psi) 0.75 0.65 0.57 0.51 0.45 0.41 0.38

Brine Pressure lbf/in² (psi) 104.76 104.10 103.53 103.03 102.58 102.17 101.79

  Elements Feed Water Analysis 

Total Element1 Element2 Element3 Element4 Element5 Element6 Element7

Ca2+ mg/l 208.99 208.99 234.27 261.95 291.37 321.53 351.30 379.61

Mg2+ mg/l 58.35 58.35 65.46 73.26 81.57 90.11 98.57 106.66

Na+ mg/l 997.01 997.01 1116.59 1247.19 1385.56 1526.93 1665.75 1797.03

K+ mg/l 63.46 63.46 71.00 79.22 87.89 96.71 105.33 113.42

Ba2+ mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Sr2+ mg/l 0.97 0.97 1.09 1.22 1.36 1.50 1.64 1.77

NH4+ mg/l 24.54 24.54 27.39 30.49 33.74 37.01 40.18 43.10

Fe2+ mg/l 1.33 1.33 1.49 1.67 1.86 2.05 2.25 2.44

HCO3- mg/l 764.32 764.32 855.83 955.12 1060.43 1167.55 1272.35 1371.04

Cl- mg/l 1245.98 1245.98 1395.82 1559.57 1733.23 1910.82 2085.45 2250.85

SO42- mg/l 604.48 604.48 678.21 759.10 845.33 934.06 1022.00 1106.12

NO3- mg/l 75.88 75.88 83.85 92.21 100.64 108.69 115.94 122.03

F- mg/l 2.24 2.24 2.51 2.79 3.09 3.39 3.68 3.95

Br- mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

PO43- mg/l 1.93 1.93 2.17 2.43 2.70 2.99 3.27 3.54

CO32- mg/l 1.55 1.55 2.00 2.53 3.19 3.93 4.72 5.54

Boron mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

SiO2 mg/l 59.16 59.16 66.27 74.05 82.30 90.75 99.08 106.99

CO2 mg/l 46.52 46.52 46.25 46.36 46.24 46.30 46.44 46.65

TDS mg/l 4110.20 4110.20 4603.96 5142.80 5714.23 6298.02 6871.50 7414.08

pH - 7.33 7.33 7.38 7.42 7.46 7.50 7.53 7.56

  Elements Permeate Water Analysis 

Total Element1 Element2 Element3 Element4 Element5 Element6 Element7

Ca2+ mg/l 5.90 2.59 3.42 4.55 6.12 8.26 11.13 14.82

Mg2+ mg/l 0.74 0.32 0.43 0.57 0.77 1.04 1.41 1.88

Na+ mg/l 47.05 20.77 27.33 36.37 48.84 65.83 88.51 117.63

K+ mg/l 4.30 1.90 2.50 3.33 4.47 6.02 8.08 10.72

Ba2+ mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Sr2+ mg/l 0.03 0.01 0.02 0.02 0.03 0.04 0.05 0.07

NH4+ mg/l 2.67 1.19 1.57 2.08 2.78 3.73 4.99 6.60

Fe2+ mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

HCO3- mg/l 41.36 18.14 24.00 31.81 42.86 57.97 77.98 103.83

Cl- mg/l 52.02 22.76 30.00 40.03 53.89 72.86 98.29 131.10

SO42- mg/l 6.04 2.62 3.46 4.63 6.24 8.46 11.45 15.31

NO3- mg/l 23.34 10.84 14.10 18.51 24.47 32.42 42.74 55.59

F- mg/l 0.24 0.11 0.14 0.18 0.25 0.33 0.45 0.59

Br- mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

PO43- mg/l <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.01

CO32- mg/l <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.01 0.02

Boron mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

SiO2 mg/l 2.29 1.12 1.42 1.82 2.37 3.12 4.10 5.37

CO2 mg/l 46.38 46.52 46.25 46.36 46.24 46.30 46.44 46.65

TDS mg/l 185.98 82.39 108.38 143.92 193.09 260.10 349.19 463.54

pH - 6.14 5.79 5.91 6.03 6.16 6.29 6.41 6.53
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  2.1.2. Pass1 RO Element Level Data

  2.1.2.3. Pass1 RO Stage3 Elements

  Elements Flow & Pressure 

Element1 Element2 Element3 Element4 Element5 Element6 Element7

Element Type TLF-400DG TLF-400DG TLF-400DG TLF-400DG TLF-400DG TLF-400DG TLF-400DG

Area ft²(m²) 400 (37) 400 (37) 400 (37) 400 (37) 400 (37) 400 (37) 400 (37)

Membrane Age Year 2.00 2.00 2.00 2.00 2.00 2.00 2.00

Flow Allowance - 0.78 0.78 0.78 0.78 0.78 0.78 0.78

SPI %/yr 10.00 10.00 10.00 10.00 10.00 10.00 10.00

Recovery % 3.01 2.70 2.43 2.20 2.00 1.83 1.69

Flux USG/ft²/day 2.58 2.25 1.97 1.74 1.55 1.39 1.26

Feed Flow Rate USG/min 23.93 23.21 22.58 22.03 21.55 21.12 20.73

Brine Flow Rate USG/min 23.21 22.58 22.03 21.55 21.12 20.73 20.38

Perm. Flow Rate USG/min 0.72 0.63 0.55 0.48 0.43 0.39 0.35

Beta - 1.03 1.03 1.02 1.02 1.02 1.02 1.01

Feed Pressure lbf/in² (psi) 100.79 99.98 99.20 98.45 97.71 97.00 96.30

DP lbf/in² (psi) 0.81 0.78 0.76 0.73 0.72 0.70 0.68

Brine Pressure lbf/in² (psi) 99.98 99.20 98.45 97.71 97.00 96.30 95.62

  Elements Feed Water Analysis 

Total Element1 Element2 Element3 Element4 Element5 Element6 Element7

Ca2+ mg/l 405.77 405.77 417.80 428.80 438.86 448.09 456.59 464.44

Mg2+ mg/l 114.17 114.17 117.64 120.83 123.76 126.46 128.96 131.28

Na+ mg/l 1917.43 1917.43 1972.48 2022.55 2068.07 2109.55 2147.48 2182.29

K+ mg/l 120.79 120.79 124.13 127.15 129.87 132.34 134.57 136.61

Ba2+ mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Sr2+ mg/l 1.89 1.89 1.95 2.00 2.04 2.09 2.13 2.16

NH4+ mg/l 45.72 45.72 46.89 47.93 48.86 49.68 50.41 51.07

Fe2+ mg/l 2.61 2.61 2.69 2.77 2.84 2.90 2.96 3.01

HCO3- mg/l 1461.11 1461.11 1502.51 1540.24 1573.99 1604.75 1632.88 1658.70

Cl- mg/l 2402.82 2402.82 2472.40 2535.78 2593.49 2646.15 2694.38 2738.71

SO42- mg/l 1184.32 1184.32 1220.49 1253.74 1284.32 1312.52 1338.63 1362.89

NO3- mg/l 126.79 126.79 128.67 130.11 131.17 131.90 132.34 132.53

F- mg/l 4.19 4.19 4.30 4.39 4.48 4.55 4.62 4.68

Br- mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

PO43- mg/l 3.80 3.80 3.91 4.02 4.12 4.21 4.30 4.38

CO32- mg/l 6.33 6.33 6.75 7.17 7.51 7.83 8.15 8.46

Boron mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

SiO2 mg/l 114.27 114.27 117.62 120.67 123.46 126.00 128.35 130.50

CO2 mg/l 46.91 46.91 46.75 46.45 46.55 46.56 46.49 46.34

TDS mg/l 7912.00 7912.00 8140.23 8348.16 8536.84 8709.03 8866.73 9011.73

pH - 7.58 7.58 7.59 7.61 7.61 7.62 7.63 7.63

  Elements Permeate Water Analysis 

Total Element1 Element2 Element3 Element4 Element5 Element6 Element7

Ca2+ mg/l 26.73 18.14 21.24 24.59 28.15 31.85 35.63 39.49

Mg2+ mg/l 3.42 2.31 2.71 3.14 3.60 4.08 4.57 5.07

Na+ mg/l 211.00 143.67 168.00 194.33 222.20 251.16 280.68 310.72

K+ mg/l 19.17 13.08 15.29 17.67 20.19 22.80 25.47 28.17

Ba2+ mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Sr2+ mg/l 0.12 0.08 0.10 0.11 0.13 0.15 0.17 0.18

NH4+ mg/l 11.65 8.01 9.34 10.77 12.27 13.83 15.41 17.00

Fe2+ mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

HCO3- mg/l 187.62 127.18 148.97 172.43 197.69 223.89 249.96 277.55

Cl- mg/l 237.40 160.73 188.30 218.21 249.98 283.11 316.98 351.57

SO42- mg/l 27.94 18.82 22.09 25.64 29.42 33.37 37.42 41.58

NO3- mg/l 93.87 66.34 76.65 87.58 98.89 110.38 121.78 133.08

F- mg/l 1.05 0.72 0.84 0.97 1.11 1.25 1.40 1.54

Br- mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

PO43- mg/l 0.02 0.02 0.02 0.02 0.03 0.03 0.03 0.04

CO32- mg/l 0.08 0.03 0.05 0.06 0.08 0.11 0.14 0.17

Boron mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

SiO2 mg/l 9.52 6.49 7.57 8.75 10.01 11.32 12.68 14.07

CO2 mg/l 46.62 46.91 46.75 46.45 46.55 46.56 46.49 46.34

TDS mg/l 829.59 565.63 661.15 764.29 873.74 987.33 1102.32 1220.24

pH - 6.77 6.61 6.67 6.74 6.79 6.85 6.89 6.94
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SYSTEM OVERVIEW REPORT(FULL)

Project Name : OCWD TLF-400DG 78_48_24-7M + Qp2772gpm + R85% + 17PSI PBP + Y3 + SPI10% + FF0

Component Info : Software  //  RO Calculation  //  NF Calculation  //  RO Membrane Database  //  NF Membrane Database

1.4.39.1  //  2.1  //  1.1.1  //  2.1  //  1.4

1. PROJECTION SUMMARY

1.1. Flow Diagram 

Minimum Temperature : 67.10  deg. F
Maximum Temperature : 80.60  deg. F

1.2. Inlet/Outlet Summary 

Total RO/NF System

Temperature
deg. F

Flow Rate
USG/min

TDS
mg/l

Boron
mg/l

Cl
mg/l

Others※
mg/l

Feed 67.10 3261.18 1450.62 0.00 436.71 1013.91

 Total feed - 3261.18 1450.62 0.00 436.71 1013.91

Product 67.10 2772.00 58.01 0.00 16.08 41.94

 Total Product - 2772.00 58.01 0.00 16.08 41.94

Discharge 67.10 489.18 9290.12 0.00 2820.28 6469.83

 Total Discharge - 489.18 9290.12 0.00 2820.28 6469.83

Total System Recovery 85.00%

※Details for others available at 1.4 Stream Details

1.3. RO/NF Summary 

RO/NF
Name

Stg. Rec.
Avg.
Flux

Feed
Press.

Total
DP

Membrane
Age

SPI FA
Element Type

(EL/PV)
Total
PV

Stream
Flow
Rate

TDS

%
USG/

ft²/day
lbf/in²
(psi)

lbf/in²
(psi)

year %/year - pcs USG/min mg/l

Pass1 RO 3 85.00 9.47 130.2 19.44 3.00 10.00 0.750 TLF-400DG(7) 150  Feed 3261 1441

 Brine 489.2 9290

 Perm.(Front)

 Perm.(Rear) 2772 58.01

Disclaimer :
The program is intended to be used by persons having technical skill, at their own discretion and risk. The projections, obtained with the program, are the expected
system performance, based on the average, nominal element-performance and are not automatically guaranteed.Toray shall not be liable for any error or miscalculation
in the program.The obtained results cannot be used to raise any claim for liability or warranty. It is the users responsibility to make provisions against fouling,
scaling and chemical attacks, to account for piping and valve pressure losses, feed pump suction pressure and permeate backpressure. For questions please contact us
through our website at www.water.toray 
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1.4. Stream Details 

Stream Name Raw Feed Pump IN Pass1 Feed Pass1 Perm. Pass1 Brine

Connected unit Dosing IN Pump IN RO IN Product IN DischargeIN

Flow Rate USG/min 3261.18 3261.18 3261.18 2772.00 489.18

Pressure lbf/in² (psi) 0.00 0.00 130.22 17.00 107.79

Ca2+ mg/l 73.00 73.00 73.00 1.82 476.33

Mg2+ mg/l 20.30 20.30 20.30 0.23 134.04

Na+ mg/l 350.00 350.00 350.00 14.59 2250.67

K+ mg/l 22.40 22.40 22.40 1.33 141.78

Ba2+ mg/l 0.00 0.00 0.00 0.00 0.00

Sr2+ mg/l 0.34 0.34 0.34 <0.01 2.22

NH4+ mg/l 8.76 8.76 8.76 0.83 53.66

Fe2+ mg/l 0.46 0.46 0.46 0.00 3.07

HCO3- mg/l 314.00 264.56 264.56 12.96 1698.78

Cl- mg/l 436.71 436.71 436.71 16.08 2820.28

SO42- mg/l 173.00 212.92 212.92 1.88 1408.76

NO3- mg/l 28.64 28.64 28.64 7.46 148.68

F- mg/l 0.80 0.80 0.80 0.07 4.91

Br- mg/l 0.00 0.00 0.00 0.00 0.00

PO43- mg/l 0.67 0.67 0.67 <0.01 4.46

CO32- mg/l 0.74 0.16 0.16 <0.01 8.03

Boron mg/l 0.00 0.00 0.00 0.00 0.00

SiO2 mg/l 20.80 20.80 20.80 0.75 134.44

CO2 mg/l 15.35 51.44 51.44 123.69 48.31

TDS mg/l 1450.62 1440.50 1440.50 58.01 9290.12

pH - 7.50 6.90 6.90 5.26 7.67

Hardness mg/l CaCO₃ 267.12 267.12 267.12 5.50 1749.61

EC(25℃) μS/cm 2363.65 2383.27 2383.27 105.54 12651.26
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1.5. Saturation 

Pass1 RO Pass1 RO

Unit Feed Brine

LSI - -0.46 1.66

SDSI - -0.51 1.38

CaCO3 % - -

CaSO4 % 3.15 40.33

CaF2 % - -

PO4 % 0.54 10000.00

BaSO4 % 0.00 0.00

Mg(OH)2 % - -

SrSO4 % 1.00 9.39

SrCO3 % - -

SiO2 % 22.47 117.93

1.6. Energy Consumption 

Unit Feed Pump Pass1 RO Total

PX Model - - - - -

Quantity - - - - -

Power Used kW 0.00 230.92 0.00 230.92

Pump Efficiency - 0.80 0.80 0.80 -

Motor Efficiency - 1.00 1.00 1.00 -

ERD Efficiency - - - - -
Lubrication Flow
Fraction

% - - - -

ERD Mixing Fraction % - - - -

ERD Internal Press.
Drop

lbf/in²
(psi)

- - - -

ERD Power Saved kW - - - -

ERD Discharge Press.
lbf/in²
(psi)

- - - -

Power Consumption kWh/m3 - - - 0.37

1.7. Chemicals 

Sulfuric
Dosing

Total

Sulphuric Acid mg/L 23.47 23.47

kg/d 724.45 724.45

Hydrochloric Acid mg/L -

kg/d -

Sodium Carbonate mg/L -

kg/d -

Lime (Calcium Hydroxide) mg/L -

kg/d -

Sodium Hydroxide mg/L -

kg/d -

Sodium Chloride mg/L -

kg/d -

Disclaimer : 
Chemical consumption is based on 100% solution or solid chemicals. This information is for reference only and is not guaranteed. 
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1.8. Warnings 

Warning

Caution Pass1 RO, Stage 2, Module 6 Brine flow rate is below recommended lower limit. Reference value=15.77[USG/min], Actual=14
.30[USG/min] (C0123)
Pass1 RO, Stage 2, Module 7 Brine flow rate is below recommended lower limit. Reference value=15.77[USG/min], Actual=13
.01[USG/min] (C0123)

Notice Pass1 RO, Stage 1, Module 5 Brine to permeate ratio is below lower limit. Reference value=7 Actual=6.68152 (C0136)
Pass1 RO, Stage 1, Module 6 Brine to permeate ratio is below lower limit. Reference value=7 Actual=6.13716 (C0136)
Pass1 RO, Stage 1, Module 7 Brine to permeate ratio is below lower limit. Reference value=7 Actual=5.66782 (C0136)
Pass1 RO The Langelier Saturation Index (LSI) is greater than 0. Scale inhibitor required.(C0137)
Pass1 RO Concentration of silica exceeds saturation.See https://rpicalc.ropur.com for details.(C0142)
Pass1 RO Concentration of phosphate exceeds saturation.See https://rpicalc.ropur.com for details.(C0447)
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2. RO/NF Details
2.1. Pass1 RO Details
  2.1.1. Pass1 RO Unit Level Data
  Pass1 RO System Data 

Feed Water Type Tertiary Waste MF/UF

Temperature deg. F 67.10

Feed Pressure lbf/in² (psi) 130.22

Total DP lbf/in² (psi) 19.44

Brine Pressure lbf/in² (psi) 107.79

Recovery % 85.00

Average Flux USG/ft²/day 9.47

Feed Flow Rate USG/min 3261.18

Brine Flow Rate USG/min 489.18

Perm. Flow Rate (Total) USG/min 2772.00

Perm. Flow Rate (Front) USG/min -

Perm. Flow Rate (Rear) USG/min 2772.00

Feed TDS mg/l 1440.50

Brine TDS mg/l 9290.12

Perm. TDS (Total) mg/l 58.01

Perm. TDS (Front) mg/l -

Perm. TDS (Rear) mg/l 58.01

Total Vessels pcs 150

Total Elements pcs 1050

 
  Pass1 RO Stage data 

Stage1 Stage2 Stage3

Vessels/Stage pcs 78 48 24

Elements/Vessel pcs 7 7 7

Elements/Stage pcs 546 336 168

Recovery % 59.93 52.22 21.65

Average Flux USG/ft²/day 12.84 7.28 2.89

Feed Flow Rate USG/min 3261.18 1306.69 624.35

Brine Flow Rate USG/min 1306.69 624.35 489.18

Perm. Flow Rate USG/min 1954.49 682.34 135.17

Boost Pressure lbf/in² (psi) 0.00 0.00 0.00

Feed Pipe Pressure Loss lbf/in² (psi) 1.00 1.00 1.00

RO/NF Inlet Pressure lbf/in² (psi) 129.22 120.02 113.98

DP/Vessel lbf/in² (psi) 8.20 5.04 6.19

Brine Pressure lbf/in² (psi) 121.02 114.98 107.79

Permeate Back Pressure lbf/in² (psi) 17.00 17.00 17.00

Lead Element TLF-400DG TLF-400DG TLF-400DG

   Feed Flow Rate USG/min 41.81 27.22 26.01

   Product Flow Rate USG/min 4.10 2.74 1.15

   Flux USG/ft²/day 14.70 9.84 4.11

Last Element TLF-400DG TLF-400DG TLF-400DG

   Permeate Flow Rate USG/min 2.96 1.30 0.53

   Brine Flow Rate USG/min 16.75 13.01 20.38

   Brine/Permeate Ratio - 5.67 10.04 38.75

   Net Driving Pressure lbf/in² (psi) 84.96 46.70 29.01

 
  Pass1 RO Inlet/Outlet Water analysis 

Unit
Stage1
Inlet

Stage1
Brine

Stage1
Permeate

Stage2
Inlet

Stage2
Brine

Stage2
Permeate

Stage3
Inlet

Stage3
Brine

Stage3
Permeate

Ca2+ mg/l 73.00 181.30 0.59 181.30 376.01 3.14 376.01 476.33 12.96

Mg2+ mg/l 20.30 50.55 0.07 50.55 105.37 0.39 105.37 134.04 1.63

Na+ mg/l 350.00 866.36 4.79 866.36 1785.71 25.14 1785.71 2250.67 103.06

K+ mg/l 22.40 55.25 0.44 55.25 113.12 2.30 113.12 141.78 9.38

Ba2+ mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Sr2+ mg/l 0.34 0.84 <0.01 0.84 1.75 0.01 1.75 2.22 0.06

NH4+ mg/l 8.76 21.44 0.28 21.44 43.30 1.44 43.30 53.66 5.80

Fe2+ mg/l 0.46 1.15 0.00 1.15 2.40 0.00 2.40 3.07 0.00

HCO3- mg/l 264.56 658.02 4.52 658.02 1351.08 21.84 1351.08 1698.78 90.11

Cl- mg/l 436.71 1082.12 5.21 1082.12 2234.54 27.64 2234.54 2820.28 114.78

SO42- mg/l 212.92 530.48 0.61 530.48 1106.70 3.23 1106.70 1408.76 13.56

NO3- mg/l 28.64 67.56 2.62 67.56 127.20 12.99 127.20 148.68 49.47

F- mg/l 0.80 1.96 0.02 1.96 3.96 0.13 3.96 4.91 0.52

Br- mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

PO43- mg/l 0.67 1.67 <0.01 1.67 3.49 <0.01 3.49 4.46 0.01

CO32- mg/l 0.16 0.99 <0.01 0.99 4.78 <0.01 4.78 8.03 0.02

Boron mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

SiO2 mg/l 20.80 51.44 0.32 51.44 106.31 1.23 106.31 134.44 4.51

CO2 mg/l 51.44 49.43 50.62 49.43 49.17 49.34 49.17 48.31 49.02

TDS mg/l 1440.50 3571.14 19.48 3571.14 7365.73 99.49 7365.73 9290.12 405.88

pH - 6.90 7.28 5.20 7.28 7.57 5.89 7.57 7.67 6.49

Hardness mg/l CaCO₃ 267.12 663.99 1.79 663.99 1379.30 9.47 1379.30 1749.61 39.16

EC(25℃) μS/cm 2383.27 5365.42 36.97 5365.42 10278.65 177.23 10278.65 12651.26 701.34
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  2.1.2. Pass1 RO Element Level Data

  2.1.2.1. Pass1 RO Stage1 Elements

  Elements Flow & Pressure 

Element1 Element2 Element3 Element4 Element5 Element6 Element7

Element Type TLF-400DG TLF-400DG TLF-400DG TLF-400DG TLF-400DG TLF-400DG TLF-400DG

Area ft²(m²) 400 (37) 400 (37) 400 (37) 400 (37) 400 (37) 400 (37) 400 (37)

Membrane Age Year 3.00 3.00 3.00 3.00 3.00 3.00 3.00

Flow Allowance - 0.75 0.75 0.75 0.75 0.75 0.75 0.75

SPI %/yr 10.00 10.00 10.00 10.00 10.00 10.00 10.00

Recovery % 9.80 10.47 11.23 12.08 13.02 14.01 15.00

Flux USG/ft²/day 14.70 14.16 13.60 12.99 12.30 11.52 10.60

Feed Flow Rate USG/min 41.81 37.71 33.76 29.97 26.35 22.92 19.71

Brine Flow Rate USG/min 37.71 33.76 29.97 26.35 22.92 19.71 16.75

Perm. Flow Rate USG/min 4.10 3.95 3.79 3.62 3.43 3.21 2.96

Beta - 1.19 1.19 1.20 1.20 1.21 1.21 1.21

Feed Pressure lbf/in² (psi) 129.22 127.46 125.93 124.60 123.47 122.50 121.69

DP lbf/in² (psi) 1.76 1.53 1.33 1.14 0.96 0.81 0.67

Brine Pressure lbf/in² (psi) 127.46 125.93 124.60 123.47 122.50 121.69 121.02

  Elements Feed Water Analysis 

Total Element1 Element2 Element3 Element4 Element5 Element6 Element7

Ca2+ mg/l 73.00 73.00 80.90 90.32 101.69 115.60 132.80 154.29

Mg2+ mg/l 20.30 20.30 22.50 25.13 28.30 32.18 36.99 42.99

Na+ mg/l 350.00 350.00 387.76 432.77 487.10 553.46 635.49 737.88

K+ mg/l 22.40 22.40 24.81 27.68 31.14 35.37 40.59 47.10

Ba2+ mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Sr2+ mg/l 0.34 0.34 0.38 0.42 0.47 0.54 0.62 0.72

NH4+ mg/l 8.76 8.76 9.69 10.81 12.15 13.78 15.80 18.31

Fe2+ mg/l 0.46 0.46 0.51 0.57 0.64 0.73 0.84 0.98

HCO3- mg/l 264.56 264.56 293.52 327.93 369.66 420.05 482.43 560.31

Cl- mg/l 436.71 436.71 483.86 540.09 607.96 690.88 793.40 921.41

SO42- mg/l 212.92 212.92 236.02 263.58 296.88 337.60 388.03 451.11

NO3- mg/l 28.64 28.64 31.60 35.11 39.31 44.39 50.60 58.21

F- mg/l 0.80 0.80 0.89 0.99 1.11 1.26 1.44 1.67

Br- mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

PO43- mg/l 0.67 0.67 0.74 0.83 0.93 1.06 1.22 1.42

CO32- mg/l 0.16 0.16 0.17 0.22 0.28 0.37 0.50 0.70

Boron mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

SiO2 mg/l 20.80 20.80 23.04 25.71 28.93 32.87 37.73 43.81

CO2 mg/l 51.44 51.44 51.13 50.84 50.37 50.27 50.07 49.79

TDS mg/l 1440.50 1440.50 1596.38 1782.15 2006.56 2280.16 2618.47 3040.89

pH - 6.90 6.90 6.94 6.99 7.04 7.09 7.15 7.21

  Elements Permeate Water Analysis 

Total Element1 Element2 Element3 Element4 Element5 Element6 Element7

Ca2+ mg/l 0.59 0.31 0.36 0.42 0.52 0.67 0.89 1.20

Mg2+ mg/l 0.07 0.04 0.04 0.05 0.06 0.08 0.11 0.15

Na+ mg/l 4.79 2.51 2.91 3.42 4.19 5.41 7.13 9.66

K+ mg/l 0.44 0.23 0.27 0.31 0.38 0.50 0.65 0.89

Ba2+ mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Sr2+ mg/l <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01

NH4+ mg/l 0.28 0.15 0.17 0.20 0.24 0.31 0.41 0.56

Fe2+ mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

HCO3- mg/l 4.52 2.75 3.05 3.43 3.98 4.99 6.39 8.47

Cl- mg/l 5.21 2.73 3.17 3.71 4.55 5.88 7.77 10.54

SO42- mg/l 0.61 0.32 0.37 0.43 0.53 0.68 0.90 1.23

NO3- mg/l 2.62 1.40 1.62 1.89 2.30 2.96 3.88 5.21

F- mg/l 0.02 0.01 0.01 0.02 0.02 0.03 0.04 0.05

Br- mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

PO43- mg/l <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01

CO32- mg/l <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01

Boron mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

SiO2 mg/l 0.32 0.19 0.21 0.25 0.30 0.36 0.44 0.56

CO2 mg/l 50.62 51.44 51.13 50.84 50.37 50.27 50.07 49.79

TDS mg/l 19.48 10.64 12.19 14.13 17.08 21.87 28.63 38.53

pH - 5.20 4.98 5.03 5.08 5.15 5.25 5.36 5.48
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  2.1.2. Pass1 RO Element Level Data

  2.1.2.2. Pass1 RO Stage2 Elements

  Elements Flow & Pressure 

Element1 Element2 Element3 Element4 Element5 Element6 Element7

Element Type TLF-400DG TLF-400DG TLF-400DG TLF-400DG TLF-400DG TLF-400DG TLF-400DG

Area ft²(m²) 400 (37) 400 (37) 400 (37) 400 (37) 400 (37) 400 (37) 400 (37)

Membrane Age Year 3.00 3.00 3.00 3.00 3.00 3.00 3.00

Flow Allowance - 0.75 0.75 0.75 0.75 0.75 0.75 0.75

SPI %/yr 10.00 10.00 10.00 10.00 10.00 10.00 10.00

Recovery % 10.07 10.30 10.42 10.38 10.15 9.71 9.06

Flux USG/ft²/day 9.84 9.04 8.20 7.32 6.42 5.52 4.65

Feed Flow Rate USG/min 27.22 24.48 21.96 19.67 17.63 15.84 14.30

Brine Flow Rate USG/min 24.48 21.96 19.67 17.63 15.84 14.30 13.01

Perm. Flow Rate USG/min 2.74 2.52 2.29 2.04 1.79 1.54 1.30

Beta - 1.16 1.15 1.15 1.14 1.13 1.12 1.10

Feed Pressure lbf/in² (psi) 120.02 119.00 118.10 117.31 116.62 116.00 115.46

DP lbf/in² (psi) 1.02 0.90 0.79 0.69 0.61 0.54 0.49

Brine Pressure lbf/in² (psi) 119.00 118.10 117.31 116.62 116.00 115.46 114.98

  Elements Feed Water Analysis 

Total Element1 Element2 Element3 Element4 Element5 Element6 Element7

Ca2+ mg/l 181.30 181.30 201.44 224.36 250.17 278.78 309.82 342.57

Mg2+ mg/l 50.55 50.55 56.20 62.62 69.87 77.91 86.66 95.91

Na+ mg/l 866.36 866.36 962.05 1070.79 1193.06 1328.38 1474.84 1628.92

K+ mg/l 55.25 55.25 61.31 68.20 75.92 84.45 93.66 103.33

Ba2+ mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Sr2+ mg/l 0.84 0.84 0.94 1.04 1.17 1.30 1.44 1.60

NH4+ mg/l 21.44 21.44 23.76 26.39 29.33 32.57 36.04 39.66

Fe2+ mg/l 1.15 1.15 1.28 1.42 1.59 1.77 1.97 2.19

HCO3- mg/l 658.02 658.02 730.54 812.75 905.05 1007.13 1117.62 1233.26

Cl- mg/l 1082.12 1082.12 1201.86 1337.97 1491.09 1660.64 1844.28 2037.62

SO42- mg/l 530.48 530.48 589.73 657.23 733.35 817.91 909.84 1007.08

NO3- mg/l 67.56 67.56 74.41 82.03 90.40 99.39 108.77 118.18

F- mg/l 1.96 1.96 2.17 2.41 2.68 2.98 3.30 3.63

Br- mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

PO43- mg/l 1.67 1.67 1.86 2.07 2.31 2.58 2.87 3.18

CO32- mg/l 0.99 0.99 1.25 1.57 1.99 2.51 3.15 3.90

Boron mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

SiO2 mg/l 51.44 51.44 57.12 63.59 70.87 78.94 87.68 96.90

CO2 mg/l 49.43 49.43 49.34 49.33 49.36 49.34 49.19 49.34

TDS mg/l 3571.14 3571.14 3965.93 4414.44 4918.85 5477.24 6081.95 6717.91

pH - 7.28 7.28 7.33 7.37 7.41 7.45 7.50 7.53

  Elements Permeate Water Analysis 

Total Element1 Element2 Element3 Element4 Element5 Element6 Element7

Ca2+ mg/l 3.14 1.50 1.88 2.38 3.06 3.97 5.22 6.90

Mg2+ mg/l 0.39 0.19 0.23 0.30 0.38 0.50 0.65 0.87

Na+ mg/l 25.14 12.06 15.09 19.11 24.51 31.80 41.71 55.11

K+ mg/l 2.30 1.10 1.38 1.75 2.24 2.91 3.81 5.03

Ba2+ mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Sr2+ mg/l 0.01 <0.01 <0.01 0.01 0.01 0.02 0.02 0.03

NH4+ mg/l 1.44 0.70 0.87 1.10 1.41 1.82 2.38 3.13

Fe2+ mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

HCO3- mg/l 21.84 10.56 13.10 16.64 21.22 27.62 36.31 47.74

Cl- mg/l 27.64 13.19 16.52 20.95 26.91 34.99 45.99 60.93

SO42- mg/l 3.23 1.54 1.93 2.44 3.14 4.10 5.39 7.16

NO3- mg/l 12.99 6.44 8.00 10.05 12.76 16.38 21.22 27.64

F- mg/l 0.13 0.06 0.08 0.10 0.12 0.16 0.21 0.28

Br- mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

PO43- mg/l <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01

CO32- mg/l <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01

Boron mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

SiO2 mg/l 1.23 0.67 0.80 0.98 1.21 1.52 1.94 2.49

CO2 mg/l 49.34 49.43 49.34 49.33 49.36 49.34 49.19 49.34

TDS mg/l 99.49 48.01 59.88 75.81 96.98 125.80 164.85 217.33

pH - 5.89 5.58 5.67 5.77 5.87 5.99 6.10 6.21
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 2.1.2. Pass1 RO Element Level Data

 2.1.2.3. Pass1 RO Stage3 Elements

 Elements Flow & Pressure 

Element1 Element2 Element3 Element4 Element5 Element6 Element7

Element Type TLF-400DG TLF-400DG TLF-400DG TLF-400DG TLF-400DG TLF-400DG TLF-400DG

Area ft²(m²) 400 (37) 400 (37) 400 (37) 400 (37) 400 (37) 400 (37) 400 (37)

Membrane Age Year 3.00 3.00 3.00 3.00 3.00 3.00 3.00

Flow Allowance - 0.75 0.75 0.75 0.75 0.75 0.75 0.75

SPI %/yr 10.00 10.00 10.00 10.00 10.00 10.00 10.00

Recovery % 4.41 4.07 3.72 3.39 3.07 2.78 2.52

Flux USG/ft²/day 4.11 3.63 3.19 2.79 2.45 2.15 1.89

Feed Flow Rate USG/min 26.01 24.87 23.86 22.97 22.19 21.51 20.91

Brine Flow Rate USG/min 24.87 23.86 22.97 22.19 21.51 20.91 20.38

Perm. Flow Rate USG/min 1.15 1.01 0.89 0.78 0.68 0.60 0.53

Beta - 1.06 1.06 1.05 1.04 1.04 1.03 1.03

Feed Pressure lbf/in² (psi) 113.98 112.97 112.01 111.10 110.22 109.38 108.57

DP lbf/in² (psi) 1.01 0.96 0.91 0.87 0.84 0.81 0.79

Brine Pressure lbf/in² (psi) 112.97 112.01 111.10 110.22 109.38 108.57 107.79

 Elements Feed Water Analysis 

Total Element1 Element2 Element3 Element4 Element5 Element6 Element7

Ca2+ mg/l 376.01 376.01 392.98 409.23 424.62 439.05 452.47 464.89

Mg2+ mg/l 105.37 105.37 110.19 114.81 119.19 123.32 127.17 130.74

Na+ mg/l 1785.71 1785.71 1865.05 1940.85 2012.41 2079.28 2141.24 2198.31

K+ mg/l 113.12 113.12 118.06 122.77 127.19 131.32 135.12 138.60

Ba2+ mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Sr2+ mg/l 1.75 1.75 1.83 1.91 1.98 2.04 2.11 2.17

NH4+ mg/l 43.30 43.30 45.12 46.85 48.46 49.95 51.31 52.55

Fe2+ mg/l 2.40 2.40 2.51 2.62 2.72 2.82 2.91 2.99

HCO3- mg/l 1351.08 1351.08 1410.59 1467.55 1520.79 1570.61 1616.87 1659.55

Cl- mg/l 2234.54 2234.54 2334.25 2429.58 2519.65 2603.91 2682.05 2754.10

SO42- mg/l 1106.70 1106.70 1157.35 1205.99 1252.18 1295.64 1336.22 1373.89

NO3- mg/l 127.20 127.20 131.58 135.55 139.08 142.15 144.76 146.93

F- mg/l 3.96 3.96 4.13 4.29 4.44 4.57 4.70 4.81

Br- mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

PO43- mg/l 3.49 3.49 3.66 3.81 3.96 4.10 4.23 4.35

CO32- mg/l 4.78 4.78 5.26 5.76 6.20 6.66 7.11 7.57

Boron mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

SiO2 mg/l 106.31 106.31 111.08 115.64 119.96 124.01 127.77 131.24

CO2 mg/l 49.17 49.17 49.11 48.89 49.05 49.07 48.94 48.69

TDS mg/l 7365.73 7365.73 7693.62 8007.19 8302.84 8579.42 8836.03 9072.68

pH - 7.57 7.57 7.59 7.61 7.62 7.63 7.64 7.66

 Elements Permeate Water Analysis 

Total Element1 Element2 Element3 Element4 Element5 Element6 Element7

Ca2+ mg/l 12.96 8.21 9.71 11.46 13.50 15.82 18.45 21.35

Mg2+ mg/l 1.63 1.03 1.22 1.44 1.70 2.00 2.33 2.70

Na+ mg/l 103.06 65.44 77.34 91.26 107.36 125.76 146.46 169.37

K+ mg/l 9.38 5.97 7.05 8.31 9.78 11.44 13.32 15.40

Ba2+ mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Sr2+ mg/l 0.06 0.04 0.05 0.05 0.06 0.07 0.09 0.10

NH4+ mg/l 5.80 3.71 4.37 5.15 6.04 7.06 8.20 9.46

Fe2+ mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

HCO3- mg/l 90.11 57.01 67.55 79.85 93.61 109.91 128.42 148.61

Cl- mg/l 114.78 72.54 85.85 101.45 119.54 140.24 163.59 189.48

SO42- mg/l 13.56 8.54 10.11 11.97 14.12 16.58 19.37 22.46

NO3- mg/l 49.47 32.30 37.85 44.27 51.61 59.88 69.06 79.07

F- mg/l 0.52 0.33 0.39 0.46 0.54 0.63 0.74 0.85

Br- mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

PO43- mg/l 0.01 <0.01 <0.01 0.01 0.01 0.01 0.02 0.02

CO32- mg/l 0.02 <0.01 <0.01 0.01 0.02 0.02 0.03 0.04

Boron mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

SiO2 mg/l 4.51 2.92 3.42 4.01 4.69 5.47 6.35 7.33

CO2 mg/l 49.02 49.17 49.11 48.89 49.05 49.07 48.94 48.69

TDS mg/l 405.88 258.03 304.93 359.71 422.57 494.91 576.41 666.24

pH - 6.49 6.29 6.37 6.44 6.50 6.57 6.63 6.70
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SYSTEM OVERVIEW REPORT(FULL)

Project Name : OCWD TLF-400DG 78_48_24-7M + Qp2772gpm + R85% + 17PSI PBP + Y3 + SPI10% + FF0

Component Info : Software  //  RO Calculation  //  NF Calculation  //  RO Membrane Database  //  NF Membrane Database

1.4.39.1  //  2.1  //  1.1.1  //  2.1  //  1.4

1. PROJECTION SUMMARY

1.1. Flow Diagram 

Minimum Temperature : 67.10  deg. F
Maximum Temperature : 80.60  deg. F

 

1.2. Inlet/Outlet Summary 

Total RO/NF System

Temperature
deg. F

Flow Rate
USG/min

TDS
mg/l

Boron
mg/l

Cl
mg/l

Others※
mg/l

Feed 80.60 3261.18 1450.75 0.00 436.71 1014.04

  Total feed - 3261.18 1450.75 0.00 436.71 1014.04

Product 80.60 2772.00 89.24 0.00 24.97 64.27

  Total Product - 2772.00 89.24 0.00 24.97 64.27

Discharge 80.60 489.18 9114.40 0.00 2769.89 6344.50

  Total Discharge - 489.18 9114.40 0.00 2769.89 6344.50

Total System Recovery 85.00%

※Details for others available at 1.4 Stream Details 

1.3. RO/NF Summary 

RO/NF
Name

Stg. Rec.
Avg.
Flux

Feed
Press.

Total
DP

Membrane
Age

SPI FA
Element Type

(EL/PV)
Total
PV

Stream
Flow
Rate

TDS

%
USG/

ft²/day
lbf/in²
(psi)

lbf/in²
(psi)

year %/year - pcs USG/min mg/l

Pass1 RO 3 85.00 9.47 115.1 15.92 3.00 10.00 0.750 TLF-400DG(7) 150  Feed 3261 1441

 Brine 489.2 9114

 Perm.(Front)

 Perm.(Rear) 2772 89.24

Disclaimer : 
The program is intended to be used by persons having technical skill, at their own discretion and risk. The projections, obtained with the program, are the expected
system performance, based on the average, nominal element-performance and are not automatically guaranteed.Toray shall not be liable for any error or miscalculation
in the program.The obtained results cannot be used to raise any claim for liability or warranty. It is the users responsibility to make provisions against fouling,
scaling and chemical attacks, to account for piping and valve pressure losses, feed pump suction pressure and permeate backpressure. For questions please contact us
through our website at www.water.toray 
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1.4. Stream Details 

Stream Name Raw Feed Pump IN Pass1 Feed Pass1 Perm. Pass1 Brine

Connected unit Dosing IN Pump IN RO IN Product IN DischargeIN

Flow Rate USG/min 3261.18 3261.18 3261.18 2772.00 489.18

Pressure lbf/in² (psi) 0.00 0.00 115.11 17.00 96.19

Ca2+ mg/l 73.00 73.00 73.00 2.83 470.63

Mg2+ mg/l 20.30 20.30 20.30 0.36 133.30

Na+ mg/l 350.00 350.00 350.00 22.52 2205.73

K+ mg/l 22.40 22.40 22.40 2.06 137.68

Ba2+ mg/l 0.00 0.00 0.00 0.00 0.00

Sr2+ mg/l 0.34 0.34 0.34 0.01 2.19

NH4+ mg/l 8.76 8.76 8.76 1.27 51.17

Fe2+ mg/l 0.46 0.46 0.46 0.00 3.07

HCO3- mg/l 314.00 268.29 268.29 20.07 1677.47

Cl- mg/l 436.71 436.71 436.71 24.97 2769.89

SO42- mg/l 173.00 210.13 210.13 2.91 1384.42

NO3- mg/l 28.64 28.64 28.64 10.96 128.85

F- mg/l 0.80 0.80 0.80 0.11 4.69

Br- mg/l 0.00 0.00 0.00 0.00 0.00

PO43- mg/l 0.67 0.67 0.67 <0.01 4.45

CO32- mg/l 0.87 0.19 0.19 <0.01 8.84

Boron mg/l 0.00 0.00 0.00 0.00 0.00

SiO2 mg/l 20.80 20.80 20.80 1.18 132.01

CO2 mg/l 13.95 47.42 47.42 137.89 45.48

TDS mg/l 1450.75 1441.49 1441.49 89.24 9114.40

pH - 7.50 6.90 6.90 5.36 7.65

Hardness mg/l CaCO₃ 267.12 267.12 267.12 8.56 1732.30

EC(25℃) μS/cm 2363.87 2382.03 2382.03 160.41 12432.23
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1.5. Saturation 

Pass1 RO Pass1 RO

Unit Feed Brine

LSI - -0.35 1.74

SDSI - -0.32 1.49

CaCO3 % - -

CaSO4 % 3.11 39.71

CaF2 % - -

PO4 % 3.52 10000.00

BaSO4 % 0.00 0.00

Mg(OH)2 % - -

SrSO4 % 0.99 9.27

SrCO3 % - -

SiO2 % 19.86 102.33

1.6. Energy Consumption 

Unit Feed Pump Pass1 RO Total

PX Model - - - - -

Quantity - - - - -

Power Used kW 0.00 204.11 0.00 204.11

Pump Efficiency - 0.80 0.80 0.80 -

Motor Efficiency - 1.00 1.00 1.00 -

ERD Efficiency - - - - -
Lubrication Flow
Fraction

% - - - -

ERD Mixing Fraction % - - - -

ERD Internal Press.
Drop

lbf/in²
(psi)

- - - -

ERD Power Saved kW - - - -

ERD Discharge Press.
lbf/in²
(psi)

- - - -

Power Consumption kWh/m3 - - - 0.32

1.7. Chemicals 

Sulfuric
Dosing

Total

Sulphuric Acid mg/L 21.84 21.84

kg/d 673.96 673.96

Hydrochloric Acid mg/L -

kg/d -

Sodium Carbonate mg/L -

kg/d -

Lime (Calcium Hydroxide) mg/L -

kg/d -

Sodium Hydroxide mg/L -

kg/d -

Sodium Chloride mg/L -

kg/d -

Disclaimer : 
Chemical consumption is based on 100% solution or solid chemicals. This information is for reference only and is not guaranteed. 
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1.8. Warnings 

Warning

Caution Pass1 RO, Stage 1, Module 7 Brine flow rate is below recommended lower limit. Reference value=15.77[USG/min], Actual=14
.88[USG/min] (C0123)
Pass1 RO, Stage 2, Module 4 Brine flow rate is below recommended lower limit. Reference value=15.77[USG/min], Actual=15
.61[USG/min] (C0123)
Pass1 RO, Stage 2, Module 5 Brine flow rate is below recommended lower limit. Reference value=15.77[USG/min], Actual=14
.21[USG/min] (C0123)
Pass1 RO, Stage 2, Module 6 Brine flow rate is below recommended lower limit. Reference value=15.77[USG/min], Actual=13
.06[USG/min] (C0123)
Pass1 RO, Stage 2, Module 7 Brine flow rate is below recommended lower limit. Reference value=15.77[USG/min], Actual=12
.14[USG/min] (C0123)
Pass1 RO, Stage 1 Lead element flux exceeds recommended upper limit. Reference value=14.73[USG/ft²/day], Actual=16.46
[USG/ft²/day] (C0125)

Notice Pass1 RO, Stage 1, Module 3 Brine to permeate ratio is below lower limit. Reference value=7 Actual=6.88318 (C0136)
Pass1 RO, Stage 1, Module 4 Brine to permeate ratio is below lower limit. Reference value=7 Actual=6.31571 (C0136)
Pass1 RO, Stage 1, Module 5 Brine to permeate ratio is below lower limit. Reference value=7 Actual=5.80521 (C0136)
Pass1 RO, Stage 1, Module 6 Brine to permeate ratio is below lower limit. Reference value=7 Actual=5.38097 (C0136)
Pass1 RO, Stage 1, Module 7 Brine to permeate ratio is below lower limit. Reference value=7 Actual=5.08416 (C0136)
Pass1 RO The Langelier Saturation Index (LSI) is greater than 0. Scale inhibitor required.(C0137)
Pass1 RO Concentration of silica exceeds saturation.See https://rpicalc.ropur.com for details.(C0142)
Pass1 RO Concentration of phosphate exceeds saturation.See https://rpicalc.ropur.com for details.(C0447)
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2. RO/NF Details
2.1. Pass1 RO Details
  2.1.1. Pass1 RO Unit Level Data
  Pass1 RO System Data 

Feed Water Type Tertiary Waste MF/UF

Temperature deg. F 80.60

Feed Pressure lbf/in² (psi) 115.11

Total DP lbf/in² (psi) 15.92

Brine Pressure lbf/in² (psi) 96.19

Recovery % 85.00

Average Flux USG/ft²/day 9.47

Feed Flow Rate USG/min 3261.18

Brine Flow Rate USG/min 489.18

Perm. Flow Rate (Total) USG/min 2772.00

Perm. Flow Rate (Front) USG/min -

Perm. Flow Rate (Rear) USG/min 2772.00

Feed TDS mg/l 1441.49

Brine TDS mg/l 9114.40

Perm. TDS (Total) mg/l 89.24

Perm. TDS (Front) mg/l -

Perm. TDS (Rear) mg/l 89.24

Total Vessels pcs 150

Total Elements pcs 1050

 
  Pass1 RO Stage data 

Stage1 Stage2 Stage3

Vessels/Stage pcs 78 48 24

Elements/Vessel pcs 7 7 7

Elements/Stage pcs 546 336 168

Recovery % 64.42 49.81 16.02

Average Flux USG/ft²/day 13.80 6.17 1.99

Feed Flow Rate USG/min 3261.18 1160.46 582.49

Brine Flow Rate USG/min 1160.46 582.49 489.18

Perm. Flow Rate USG/min 2100.71 577.97 93.32

Boost Pressure lbf/in² (psi) 0.00 0.00 0.00

Feed Pipe Pressure Loss lbf/in² (psi) 1.00 1.00 1.00

RO/NF Inlet Pressure lbf/in² (psi) 114.11 106.23 101.40

DP/Vessel lbf/in² (psi) 6.88 3.83 5.22

Brine Pressure lbf/in² (psi) 107.23 102.40 96.19

Permeate Back Pressure lbf/in² (psi) 17.00 17.00 17.00

Lead Element TLF-400DG TLF-400DG TLF-400DG

   Feed Flow Rate USG/min 41.81 24.18 24.27

   Product Flow Rate USG/min 4.59 2.60 0.79

   Flux USG/ft²/day 16.46 9.34 2.82

Last Element TLF-400DG TLF-400DG TLF-400DG

   Permeate Flow Rate USG/min 2.93 0.93 0.38

   Brine Flow Rate USG/min 14.88 12.14 20.38

   Brine/Permeate Ratio - 5.08 13.08 53.03

   Net Driving Pressure lbf/in² (psi) 67.45 32.97 23.59

 
  Pass1 RO Inlet/Outlet Water analysis 

Unit
Stage1
Inlet

Stage1
Brine

Stage1
Permeate

Stage2
Inlet

Stage2
Brine

Stage2
Permeate

Stage3
Inlet

Stage3
Brine

Stage3
Permeate

Ca2+ mg/l 73.00 203.53 0.89 203.53 399.48 6.05 399.48 470.63 26.53

Mg2+ mg/l 20.30 56.85 0.11 56.85 112.49 0.76 112.49 133.30 3.40

Na+ mg/l 350.00 970.62 7.16 970.62 1885.86 48.22 1885.86 2205.73 209.08

K+ mg/l 22.40 61.76 0.66 61.76 118.66 4.41 118.66 137.68 18.98

Ba2+ mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Sr2+ mg/l 0.34 0.95 <0.01 0.95 1.86 0.03 1.86 2.19 0.12

NH4+ mg/l 8.76 23.86 0.42 23.86 44.82 2.73 44.82 51.17 11.50

Fe2+ mg/l 0.46 1.29 0.00 1.29 2.58 0.00 2.58 3.07 0.00

HCO3- mg/l 268.29 745.37 6.53 745.37 1438.86 42.40 1438.86 1677.47 186.52

Cl- mg/l 436.71 1213.14 7.79 1213.14 2363.91 53.36 2363.91 2769.89 235.74

SO42- mg/l 210.13 588.91 0.89 588.91 1167.09 6.20 1167.09 1384.42 27.80

NO3- mg/l 28.64 73.48 3.87 73.48 122.85 23.72 122.85 128.85 91.44

F- mg/l 0.80 2.18 0.04 2.18 4.11 0.24 4.11 4.69 1.04

Br- mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

PO43- mg/l 0.67 1.88 <0.01 1.88 3.74 <0.01 3.74 4.45 0.02

CO32- mg/l 0.19 1.49 <0.01 1.49 6.20 <0.01 6.20 8.84 0.08

Boron mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

SiO2 mg/l 20.80 57.58 0.48 57.58 112.38 2.36 112.38 132.01 9.48

CO2 mg/l 47.42 45.99 46.76 45.99 46.27 46.19 46.27 45.48 45.93

TDS mg/l 1441.49 4002.89 28.85 4002.89 7784.90 190.49 7784.90 9114.40 821.74

pH - 6.90 7.32 5.35 7.32 7.58 6.15 7.58 7.65 6.77

Hardness mg/l CaCO₃ 267.12 745.80 2.69 745.80 1467.66 18.30 1467.66 1732.30 80.39

EC(25℃) μS/cm 2382.03 5940.89 53.01 5940.89 10796.21 335.07 10796.21 12432.23 1338.02

Computed date:12/19/2025 16:06  5/8
98



  2.1.2. Pass1 RO Element Level Data

  2.1.2.1. Pass1 RO Stage1 Elements

  Elements Flow & Pressure 

Element1 Element2 Element3 Element4 Element5 Element6 Element7

Element Type TLF-400DG TLF-400DG TLF-400DG TLF-400DG TLF-400DG TLF-400DG TLF-400DG

Area ft²(m²) 400 (37) 400 (37) 400 (37) 400 (37) 400 (37) 400 (37) 400 (37)

Membrane Age Year 3.00 3.00 3.00 3.00 3.00 3.00 3.00

Flow Allowance - 0.75 0.75 0.75 0.75 0.75 0.75 0.75

SPI %/yr 10.00 10.00 10.00 10.00 10.00 10.00 10.00

Recovery % 10.98 11.78 12.69 13.67 14.69 15.67 16.44

Flux USG/ft²/day 16.46 15.73 14.94 14.05 13.04 11.87 10.50

Feed Flow Rate USG/min 41.81 37.22 32.83 28.67 24.75 21.11 17.80

Brine Flow Rate USG/min 37.22 32.83 28.67 24.75 21.11 17.80 14.88

Perm. Flow Rate USG/min 4.59 4.39 4.16 3.92 3.64 3.31 2.93

Beta - 1.17 1.17 1.18 1.18 1.18 1.18 1.18

Feed Pressure lbf/in² (psi) 114.11 112.55 111.22 110.09 109.16 108.38 107.75

DP lbf/in² (psi) 1.56 1.33 1.12 0.94 0.78 0.63 0.52

Brine Pressure lbf/in² (psi) 112.55 111.22 110.09 109.16 108.38 107.75 107.23

  Elements Feed Water Analysis 

Total Element1 Element2 Element3 Element4 Element5 Element6 Element7

Ca2+ mg/l 73.00 73.00 81.95 92.83 106.24 122.94 143.93 170.42

Mg2+ mg/l 20.30 20.30 22.80 25.83 29.58 34.25 40.12 47.55

Na+ mg/l 350.00 350.00 392.76 444.69 508.61 588.16 688.05 813.79

K+ mg/l 22.40 22.40 25.12 28.43 32.50 37.56 43.89 51.86

Ba2+ mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Sr2+ mg/l 0.34 0.34 0.38 0.43 0.49 0.57 0.67 0.79

NH4+ mg/l 8.76 8.76 9.81 11.09 12.66 14.61 17.05 20.09

Fe2+ mg/l 0.46 0.46 0.52 0.59 0.67 0.78 0.91 1.08

HCO3- mg/l 268.29 268.29 301.43 341.48 390.86 452.34 528.85 625.17

Cl- mg/l 436.71 436.71 490.12 555.02 634.91 734.38 859.33 1016.70

SO42- mg/l 210.13 210.13 236.00 267.46 306.23 354.60 415.50 492.45

NO3- mg/l 28.64 28.64 31.94 35.92 40.75 46.68 53.94 62.83

F- mg/l 0.80 0.80 0.90 1.01 1.16 1.34 1.56 1.84

Br- mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

PO43- mg/l 0.67 0.67 0.75 0.85 0.98 1.13 1.33 1.57

CO32- mg/l 0.19 0.19 0.21 0.27 0.37 0.50 0.71 1.01

Boron mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

SiO2 mg/l 20.80 20.80 23.33 26.41 30.20 34.91 40.82 48.28

CO2 mg/l 47.42 47.42 47.14 46.94 46.63 46.25 46.29 46.24

TDS mg/l 1441.49 1441.49 1618.02 1832.33 2096.19 2424.73 2836.67 3355.41

pH - 6.90 6.90 6.95 7.00 7.06 7.12 7.18 7.25

  Elements Permeate Water Analysis 

Total Element1 Element2 Element3 Element4 Element5 Element6 Element7

Ca2+ mg/l 0.89 0.41 0.49 0.59 0.76 1.03 1.43 2.05

Mg2+ mg/l 0.11 0.05 0.06 0.07 0.10 0.13 0.18 0.26

Na+ mg/l 7.16 3.34 3.96 4.76 6.15 8.29 11.48 16.42

K+ mg/l 0.66 0.31 0.36 0.44 0.57 0.76 1.05 1.51

Ba2+ mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Sr2+ mg/l <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01

NH4+ mg/l 0.42 0.20 0.23 0.28 0.36 0.48 0.66 0.95

Fe2+ mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

HCO3- mg/l 6.53 3.40 3.86 4.51 5.62 7.43 10.14 14.34

Cl- mg/l 7.79 3.62 4.30 5.17 6.68 9.02 12.52 17.94

SO42- mg/l 0.89 0.41 0.49 0.59 0.77 1.03 1.44 2.07

NO3- mg/l 3.87 1.86 2.19 2.62 3.36 4.48 6.15 8.67

F- mg/l 0.04 0.02 0.02 0.02 0.03 0.04 0.06 0.08

Br- mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

PO43- mg/l <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01

CO32- mg/l <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01

Boron mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

SiO2 mg/l 0.48 0.26 0.30 0.36 0.44 0.55 0.72 0.96

CO2 mg/l 46.76 47.42 47.14 46.94 46.63 46.25 46.29 46.24

TDS mg/l 28.85 13.88 16.28 19.42 24.84 33.26 45.83 65.25

pH - 5.35 5.07 5.13 5.19 5.29 5.41 5.54 5.69
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  2.1.2. Pass1 RO Element Level Data

  2.1.2.2. Pass1 RO Stage2 Elements

  Elements Flow & Pressure 

Element1 Element2 Element3 Element4 Element5 Element6 Element7

Element Type TLF-400DG TLF-400DG TLF-400DG TLF-400DG TLF-400DG TLF-400DG TLF-400DG

Area ft²(m²) 400 (37) 400 (37) 400 (37) 400 (37) 400 (37) 400 (37) 400 (37)

Membrane Age Year 3.00 3.00 3.00 3.00 3.00 3.00 3.00

Flow Allowance - 0.75 0.75 0.75 0.75 0.75 0.75 0.75

SPI %/yr 10.00 10.00 10.00 10.00 10.00 10.00 10.00

Recovery % 10.77 10.65 10.31 9.74 8.96 8.05 7.10

Flux USG/ft²/day 9.34 8.24 7.13 6.04 5.02 4.10 3.33

Feed Flow Rate USG/min 24.18 21.57 19.28 17.29 15.61 14.21 13.06

Brine Flow Rate USG/min 21.57 19.28 17.29 15.61 14.21 13.06 12.14

Perm. Flow Rate USG/min 2.60 2.30 1.99 1.68 1.40 1.14 0.93

Beta - 1.13 1.12 1.11 1.10 1.08 1.07 1.06

Feed Pressure lbf/in² (psi) 106.23 105.46 104.78 104.19 103.67 103.21 102.79

DP lbf/in² (psi) 0.77 0.67 0.59 0.52 0.46 0.42 0.38

Brine Pressure lbf/in² (psi) 105.46 104.78 104.19 103.67 103.21 102.79 102.40

  Elements Feed Water Analysis 

Total Element1 Element2 Element3 Element4 Element5 Element6 Element7

Ca2+ mg/l 203.53 203.53 227.77 254.49 283.21 313.09 343.09 372.16

Mg2+ mg/l 56.85 56.85 63.67 71.20 79.32 87.79 96.33 104.64

Na+ mg/l 970.62 970.62 1085.12 1211.08 1346.01 1485.87 1625.63 1760.25

K+ mg/l 61.76 61.76 68.97 76.88 85.33 94.04 102.71 111.00

Ba2+ mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Sr2+ mg/l 0.95 0.95 1.06 1.19 1.32 1.46 1.60 1.73

NH4+ mg/l 23.86 23.86 26.59 29.56 32.72 35.94 39.11 42.10

Fe2+ mg/l 1.29 1.29 1.45 1.62 1.81 2.00 2.20 2.39

HCO3- mg/l 745.37 745.37 832.57 928.46 1031.21 1137.20 1242.64 1344.37

Cl- mg/l 1213.14 1213.14 1356.65 1514.64 1684.03 1859.80 2035.66 2205.32

SO42- mg/l 588.91 588.91 659.63 737.82 822.08 910.08 998.83 1085.29

NO3- mg/l 73.48 73.48 80.99 88.91 96.97 104.77 111.91 118.01

F- mg/l 2.18 2.18 2.43 2.71 2.99 3.29 3.58 3.86

Br- mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

PO43- mg/l 1.88 1.88 2.11 2.36 2.63 2.91 3.20 3.48

CO32- mg/l 1.49 1.49 1.89 2.39 3.00 3.71 4.48 5.34

Boron mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

SiO2 mg/l 57.58 57.58 64.39 71.89 79.93 88.29 96.68 104.78

CO2 mg/l 45.99 45.99 46.15 46.23 46.13 46.26 46.52 46.35

TDS mg/l 4002.89 4002.89 4475.28 4995.19 5552.55 6130.27 6707.64 7264.72

pH - 7.32 7.32 7.37 7.41 7.45 7.49 7.52 7.55

  Elements Permeate Water Analysis 

Total Element1 Element2 Element3 Element4 Element5 Element6 Element7

Ca2+ mg/l 6.05 2.71 3.53 4.66 6.20 8.31 11.12 14.76

Mg2+ mg/l 0.76 0.34 0.44 0.59 0.78 1.05 1.41 1.88

Na+ mg/l 48.22 21.69 28.24 37.21 49.47 66.12 88.31 117.00

K+ mg/l 4.41 1.99 2.59 3.41 4.52 6.04 8.06 10.66

Ba2+ mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Sr2+ mg/l 0.03 0.01 0.02 0.02 0.03 0.04 0.05 0.07

NH4+ mg/l 2.73 1.25 1.62 2.12 2.81 3.74 4.97 6.54

Fe2+ mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

HCO3- mg/l 42.40 19.00 24.82 32.52 43.36 58.12 78.02 103.38

Cl- mg/l 53.36 23.77 31.03 40.98 54.64 73.26 98.20 130.59

SO42- mg/l 6.20 2.74 3.58 4.74 6.34 8.52 11.45 15.27

NO3- mg/l 23.72 11.26 14.49 18.81 24.61 32.28 42.23 54.66

F- mg/l 0.24 0.11 0.14 0.19 0.25 0.33 0.44 0.59

Br- mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

PO43- mg/l <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.01

CO32- mg/l <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.01 0.02

Boron mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

SiO2 mg/l 2.36 1.18 1.48 1.89 2.43 3.16 4.13 5.38

CO2 mg/l 46.19 45.99 46.15 46.23 46.13 46.26 46.52 46.35

TDS mg/l 190.49 86.06 111.99 147.14 195.45 260.98 348.40 460.81

pH - 6.15 5.82 5.93 6.04 6.16 6.29 6.41 6.53
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  2.1.2. Pass1 RO Element Level Data

  2.1.2.3. Pass1 RO Stage3 Elements

  Elements Flow & Pressure 

Element1 Element2 Element3 Element4 Element5 Element6 Element7

Element Type TLF-400DG TLF-400DG TLF-400DG TLF-400DG TLF-400DG TLF-400DG TLF-400DG

Area ft²(m²) 400 (37) 400 (37) 400 (37) 400 (37) 400 (37) 400 (37) 400 (37)

Membrane Age Year 3.00 3.00 3.00 3.00 3.00 3.00 3.00

Flow Allowance - 0.75 0.75 0.75 0.75 0.75 0.75 0.75

SPI %/yr 10.00 10.00 10.00 10.00 10.00 10.00 10.00

Recovery % 3.24 2.92 2.64 2.40 2.19 2.01 1.85

Flux USG/ft²/day 2.82 2.46 2.16 1.91 1.70 1.52 1.38

Feed Flow Rate USG/min 24.27 23.49 22.80 22.20 21.67 21.19 20.77

Brine Flow Rate USG/min 23.49 22.80 22.20 21.67 21.19 20.77 20.38

Perm. Flow Rate USG/min 0.79 0.69 0.60 0.53 0.47 0.43 0.38

Beta - 1.03 1.03 1.03 1.02 1.02 1.02 1.02

Feed Pressure lbf/in² (psi) 101.40 100.58 99.79 99.03 98.29 97.57 96.87

DP lbf/in² (psi) 0.82 0.79 0.76 0.74 0.72 0.70 0.68

Brine Pressure lbf/in² (psi) 100.58 99.79 99.03 98.29 97.57 96.87 96.19

  Elements Feed Water Analysis 

Total Element1 Element2 Element3 Element4 Element5 Element6 Element7

Ca2+ mg/l 399.48 399.48 412.24 424.01 434.85 444.84 454.08 462.65

Mg2+ mg/l 112.49 112.49 116.18 119.59 122.75 125.68 128.40 130.93

Na+ mg/l 1885.86 1885.86 1944.18 1997.67 2046.64 2091.49 2132.68 2170.63

K+ mg/l 118.66 118.66 122.20 125.42 128.35 131.01 133.44 135.65

Ba2+ mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Sr2+ mg/l 1.86 1.86 1.92 1.97 2.03 2.07 2.11 2.15

NH4+ mg/l 44.82 44.82 46.05 47.16 48.15 49.04 49.83 50.54

Fe2+ mg/l 2.58 2.58 2.66 2.74 2.82 2.89 2.95 3.01

HCO3- mg/l 1438.86 1438.86 1482.65 1522.86 1559.73 1592.95 1623.43 1651.51

Cl- mg/l 2363.91 2363.91 2437.65 2505.37 2567.46 2624.41 2676.79 2725.12

SO42- mg/l 1167.09 1167.09 1205.49 1241.10 1274.07 1304.63 1333.05 1359.57

NO3- mg/l 122.85 122.85 124.80 126.31 127.42 128.19 128.66 128.86

F- mg/l 4.11 4.11 4.22 4.32 4.41 4.49 4.57 4.63

Br- mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

PO43- mg/l 3.74 3.74 3.87 3.98 4.09 4.19 4.28 4.37

CO32- mg/l 6.20 6.20 6.64 7.07 7.51 7.85 8.18 8.51

Boron mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

SiO2 mg/l 112.38 112.38 115.92 119.18 122.18 124.93 127.47 129.82

CO2 mg/l 46.27 46.27 46.19 45.98 45.65 45.72 45.71 45.63

TDS mg/l 7784.90 7784.90 8026.66 8248.77 8452.46 8638.67 8809.92 8967.96

pH - 7.58 7.58 7.59 7.61 7.62 7.63 7.63 7.64

  Elements Permeate Water Analysis 

Total Element1 Element2 Element3 Element4 Element5 Element6 Element7

Ca2+ mg/l 26.53 17.97 21.01 24.33 27.88 31.60 35.43 39.34

Mg2+ mg/l 3.40 2.29 2.68 3.11 3.57 4.05 4.55 5.06

Na+ mg/l 209.08 142.11 166.00 192.01 219.75 248.75 278.62 308.97

K+ mg/l 18.98 12.93 15.10 17.45 19.96 22.57 25.26 27.99

Ba2+ mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Sr2+ mg/l 0.12 0.08 0.10 0.11 0.13 0.15 0.17 0.18

NH4+ mg/l 11.50 7.90 9.19 10.60 12.09 13.64 15.23 16.83

Fe2+ mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

HCO3- mg/l 186.52 126.38 147.45 170.77 196.09 222.41 249.44 276.80

Cl- mg/l 235.74 159.26 186.40 216.03 247.73 281.01 315.40 350.46

SO42- mg/l 27.80 18.68 21.90 25.43 29.21 33.20 37.33 41.55

NO3- mg/l 91.44 64.74 74.64 85.19 96.17 107.36 118.57 129.63

F- mg/l 1.04 0.71 0.83 0.96 1.09 1.24 1.38 1.53

Br- mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

PO43- mg/l 0.02 0.02 0.02 0.02 0.03 0.03 0.03 0.04

CO32- mg/l 0.08 0.03 0.05 0.06 0.08 0.11 0.14 0.17

Boron mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

SiO2 mg/l 9.48 6.46 7.53 8.69 9.94 11.26 12.64 14.05

CO2 mg/l 45.93 46.27 46.19 45.98 45.65 45.72 45.71 45.63

TDS mg/l 821.74 559.56 652.89 754.76 863.73 977.39 1094.18 1212.60

pH - 6.77 6.61 6.67 6.74 6.80 6.85 6.90 6.94
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SYSTEM OVERVIEW REPORT(FULL)

Project Name : OCWD TLF-400DG 78_48_24-7M + Qp2772gpm + R85% + 17PSI PBP + Y5 + SPI10% + FF0

Component Info : Software  //  RO Calculation  //  NF Calculation  //  RO Membrane Database  //  NF Membrane Database

1.4.39.1  //  2.1  //  1.1.1  //  2.1  //  1.4

1. PROJECTION SUMMARY

1.1. Flow Diagram 

Minimum Temperature : 67.10  deg. F
Maximum Temperature : 80.60  deg. F

 

1.2. Inlet/Outlet Summary 

Total RO/NF System

Temperature
deg. F

Flow Rate
USG/min

TDS
mg/l

Boron
mg/l

Cl
mg/l

Others※
mg/l

Feed 67.10 3261.18 1450.62 0.00 436.71 1013.91

  Total feed - 3261.18 1450.62 0.00 436.71 1013.91

Product 67.10 2772.00 67.46 0.00 18.78 48.69

  Total Product - 2772.00 67.46 0.00 18.78 48.69

Discharge 67.10 489.18 9238.31 0.00 2804.99 6433.32

  Total Discharge - 489.18 9238.31 0.00 2804.99 6433.32

Total System Recovery 85.00%

※Details for others available at 1.4 Stream Details 

1.3. RO/NF Summary 

RO/NF
Name

Stg. Rec.
Avg.
Flux

Feed
Press.

Total
DP

Membrane
Age

SPI FA
Element Type

(EL/PV)
Total
PV

Stream
Flow
Rate

TDS

%
USG/

ft²/day
lbf/in²
(psi)

lbf/in²
(psi)

year %/year - pcs USG/min mg/l

Pass1 RO 3 85.00 9.47 133.7 19.93 5.00 10.00 0.700 TLF-400DG(7) 150  Feed 3261 1441

 Brine 489.2 9238

 Perm.(Front)

 Perm.(Rear) 2772 67.46

Disclaimer : 
The program is intended to be used by persons having technical skill, at their own discretion and risk. The projections, obtained with the program, are the expected
system performance, based on the average, nominal element-performance and are not automatically guaranteed.Toray shall not be liable for any error or miscalculation
in the program.The obtained results cannot be used to raise any claim for liability or warranty. It is the users responsibility to make provisions against fouling,
scaling and chemical attacks, to account for piping and valve pressure losses, feed pump suction pressure and permeate backpressure. For questions please contact us
through our website at www.water.toray 
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1.4. Stream Details 

Stream Name Raw Feed Pump IN Pass1 Feed Pass1 Perm. Pass1 Brine

Connected unit Dosing IN Pump IN RO IN Product IN DischargeIN

Flow Rate USG/min 3261.18 3261.18 3261.18 2772.00 489.18

Pressure lbf/in² (psi) 0.00 0.00 133.70 17.00 110.77

Ca2+ mg/l 73.00 73.00 73.00 2.13 474.61

Mg2+ mg/l 20.30 20.30 20.30 0.27 133.82

Na+ mg/l 350.00 350.00 350.00 17.00 2237.01

K+ mg/l 22.40 22.40 22.40 1.55 140.54

Ba2+ mg/l 0.00 0.00 0.00 0.00 0.00

Sr2+ mg/l 0.34 0.34 0.34 <0.01 2.21

NH4+ mg/l 8.76 8.76 8.76 0.97 52.90

Fe2+ mg/l 0.46 0.46 0.46 0.00 3.07

HCO3- mg/l 314.00 264.56 264.56 15.03 1688.85

Cl- mg/l 436.71 436.71 436.71 18.78 2804.99

SO42- mg/l 173.00 212.92 212.92 2.20 1406.95

NO3- mg/l 28.64 28.64 28.64 8.56 142.41

F- mg/l 0.80 0.80 0.80 0.09 4.85

Br- mg/l 0.00 0.00 0.00 0.00 0.00

PO43- mg/l 0.67 0.67 0.67 <0.01 4.46

CO32- mg/l 0.74 0.16 0.16 <0.01 7.97

Boron mg/l 0.00 0.00 0.00 0.00 0.00

SiO2 mg/l 20.80 20.80 20.80 0.88 133.69

CO2 mg/l 15.35 51.44 51.44 120.27 48.05

TDS mg/l 1450.62 1440.50 1440.50 67.46 9238.31

pH - 7.50 6.90 6.90 5.34 7.67

Hardness mg/l CaCO₃ 267.12 267.12 267.12 6.42 1744.39

EC(25℃) μS/cm 2363.65 2383.27 2383.27 122.03 12587.22
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1.5. Saturation 

Pass1 RO Pass1 RO

Unit Feed Brine

LSI - -0.46 1.65

SDSI - -0.51 1.38

CaCO3 % - -

CaSO4 % 3.15 40.29

CaF2 % - -

PO4 % 0.54 10000.00

BaSO4 % 0.00 0.00

Mg(OH)2 % - -

SrSO4 % 1.00 9.39

SrCO3 % - -

SiO2 % 22.47 117.27

1.6. Energy Consumption 

Unit Feed Pump Pass1 RO Total

PX Model - - - - -

Quantity - - - - -

Power Used kW 0.00 237.08 0.00 237.08

Pump Efficiency - 0.80 0.80 0.80 -

Motor Efficiency - 1.00 1.00 1.00 -

ERD Efficiency - - - - -
Lubrication Flow
Fraction

% - - - -

ERD Mixing Fraction % - - - -

ERD Internal Press.
Drop

lbf/in²
(psi)

- - - -

ERD Power Saved kW - - - -

ERD Discharge Press.
lbf/in²
(psi)

- - - -

Power Consumption kWh/m3 - - - 0.38

1.7. Chemicals 

Sulfuric
Dosing

Total

Sulphuric Acid mg/L 23.47 23.47

kg/d 724.45 724.45

Hydrochloric Acid mg/L -

kg/d -

Sodium Carbonate mg/L -

kg/d -

Lime (Calcium Hydroxide) mg/L -

kg/d -

Sodium Hydroxide mg/L -

kg/d -

Sodium Chloride mg/L -

kg/d -

Disclaimer : 
Chemical consumption is based on 100% solution or solid chemicals. This information is for reference only and is not guaranteed. 
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1.8. Warnings 

Warning

Caution Pass1 RO, Stage 2, Module 6 Brine flow rate is below recommended lower limit. Reference value=15.77[USG/min], Actual=14
.85[USG/min] (C0123)
Pass1 RO, Stage 2, Module 7 Brine flow rate is below recommended lower limit. Reference value=15.77[USG/min], Actual=13
.42[USG/min] (C0123)

Notice Pass1 RO, Stage 1, Module 5 Brine to permeate ratio is below lower limit. Reference value=7 Actual=6.97764 (C0136)
Pass1 RO, Stage 1, Module 6 Brine to permeate ratio is below lower limit. Reference value=7 Actual=6.40302 (C0136)
Pass1 RO, Stage 1, Module 7 Brine to permeate ratio is below lower limit. Reference value=7 Actual=5.89106 (C0136)
Pass1 RO The Langelier Saturation Index (LSI) is greater than 0. Scale inhibitor required.(C0137)
Pass1 RO Concentration of silica exceeds saturation.See https://rpicalc.ropur.com for details.(C0142)
Pass1 RO Concentration of phosphate exceeds saturation.See https://rpicalc.ropur.com for details.(C0447)
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2. RO/NF Details
2.1. Pass1 RO Details
  2.1.1. Pass1 RO Unit Level Data
  Pass1 RO System Data 

Feed Water Type Tertiary Waste MF/UF

Temperature deg. F 67.10

Feed Pressure lbf/in² (psi) 133.70

Total DP lbf/in² (psi) 19.93

Brine Pressure lbf/in² (psi) 110.77

Recovery % 85.00

Average Flux USG/ft²/day 9.47

Feed Flow Rate USG/min 3261.18

Brine Flow Rate USG/min 489.18

Perm. Flow Rate (Total) USG/min 2772.00

Perm. Flow Rate (Front) USG/min -

Perm. Flow Rate (Rear) USG/min 2772.00

Feed TDS mg/l 1440.50

Brine TDS mg/l 9238.31

Perm. TDS (Total) mg/l 67.46

Perm. TDS (Front) mg/l -

Perm. TDS (Rear) mg/l 67.46

Total Vessels pcs 150

Total Elements pcs 1050

 
  Pass1 RO Stage data 

Stage1 Stage2 Stage3

Vessels/Stage pcs 78 48 24

Elements/Vessel pcs 7 7 7

Elements/Stage pcs 546 336 168

Recovery % 58.53 52.37 24.07

Average Flux USG/ft²/day 12.54 7.56 3.31

Feed Flow Rate USG/min 3261.18 1352.53 644.28

Brine Flow Rate USG/min 1352.53 644.28 489.18

Perm. Flow Rate USG/min 1908.64 708.26 155.10

Boost Pressure lbf/in² (psi) 0.00 0.00 0.00

Feed Pipe Pressure Loss lbf/in² (psi) 1.00 1.00 1.00

RO/NF Inlet Pressure lbf/in² (psi) 132.70 123.37 117.09

DP/Vessel lbf/in² (psi) 8.33 5.28 6.32

Brine Pressure lbf/in² (psi) 124.37 118.09 110.77

Permeate Back Pressure lbf/in² (psi) 17.00 17.00 17.00

Lead Element TLF-400DG TLF-400DG TLF-400DG

   Feed Flow Rate USG/min 41.81 28.18 26.84

   Product Flow Rate USG/min 3.96 2.75 1.28

   Flux USG/ft²/day 14.20 9.87 4.58

Last Element TLF-400DG TLF-400DG TLF-400DG

   Permeate Flow Rate USG/min 2.94 1.42 0.62

   Brine Flow Rate USG/min 17.34 13.42 20.38

   Brine/Permeate Ratio - 5.89 9.43 32.64

   Net Driving Pressure lbf/in² (psi) 89.72 52.03 32.31

 
  Pass1 RO Inlet/Outlet Water analysis 

Unit
Stage1
Inlet

Stage1
Brine

Stage1
Permeate

Stage2
Inlet

Stage2
Brine

Stage2
Permeate

Stage3
Inlet

Stage3
Brine

Stage3
Permeate

Ca2+ mg/l 73.00 175.01 0.71 175.01 363.57 3.47 363.57 474.61 13.38

Mg2+ mg/l 20.30 48.82 0.09 48.82 102.01 0.43 102.01 133.82 1.69

Na+ mg/l 350.00 835.79 5.75 835.79 1724.04 27.78 1724.04 2237.01 106.17

K+ mg/l 22.40 53.27 0.53 53.27 109.03 2.54 109.03 140.54 9.66

Ba2+ mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Sr2+ mg/l 0.34 0.82 <0.01 0.82 1.69 0.02 1.69 2.21 0.06

NH4+ mg/l 8.76 20.64 0.33 20.64 41.59 1.59 41.59 52.90 5.93

Fe2+ mg/l 0.46 1.11 0.00 1.11 2.33 0.00 2.33 3.07 0.00

HCO3- mg/l 264.56 635.01 5.30 635.01 1305.54 24.17 1305.54 1688.85 93.02

Cl- mg/l 436.71 1044.13 6.27 1044.13 2158.30 30.61 2158.30 2804.99 118.69

SO42- mg/l 212.92 512.35 0.73 512.35 1071.63 3.59 1071.63 1406.95 14.06

NO3- mg/l 28.64 64.63 3.14 64.63 120.09 14.17 120.09 142.41 49.69

F- mg/l 0.80 1.89 0.03 1.89 3.81 0.14 3.81 4.85 0.53

Br- mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

PO43- mg/l 0.67 1.61 <0.01 1.61 3.39 <0.01 3.39 4.46 0.01

CO32- mg/l 0.16 0.92 <0.01 0.92 4.47 <0.01 4.47 7.97 0.02

Boron mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

SiO2 mg/l 20.80 49.61 0.38 49.61 102.63 1.38 102.63 133.69 4.68

CO2 mg/l 51.44 49.52 50.43 49.52 48.77 49.16 48.77 48.05 48.60

TDS mg/l 1440.50 3445.60 23.27 3445.60 7114.11 109.88 7114.11 9238.31 417.61

pH - 6.90 7.27 5.27 7.27 7.56 5.93 7.56 7.67 6.50

Hardness mg/l CaCO₃ 267.12 641.03 2.15 641.03 1334.19 10.48 1334.19 1744.39 40.46

EC(25℃) μS/cm 2383.27 5195.77 43.40 5195.77 9962.99 195.43 9962.99 12587.22 721.85
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  2.1.2. Pass1 RO Element Level Data

  2.1.2.1. Pass1 RO Stage1 Elements

  Elements Flow & Pressure 

Element1 Element2 Element3 Element4 Element5 Element6 Element7

Element Type TLF-400DG TLF-400DG TLF-400DG TLF-400DG TLF-400DG TLF-400DG TLF-400DG

Area ft²(m²) 400 (37) 400 (37) 400 (37) 400 (37) 400 (37) 400 (37) 400 (37)

Membrane Age Year 5.00 5.00 5.00 5.00 5.00 5.00 5.00

Flow Allowance - 0.70 0.70 0.70 0.70 0.70 0.70 0.70

SPI %/yr 10.00 10.00 10.00 10.00 10.00 10.00 10.00

Recovery % 9.47 10.10 10.82 11.64 12.54 13.51 14.51

Flux USG/ft²/day 14.20 13.72 13.21 12.66 12.05 11.36 10.56

Feed Flow Rate USG/min 41.81 37.85 34.03 30.34 26.81 23.45 20.28

Brine Flow Rate USG/min 37.85 34.03 30.34 26.81 23.45 20.28 17.34

Perm. Flow Rate USG/min 3.96 3.82 3.68 3.53 3.36 3.17 2.94

Beta - 1.18 1.18 1.19 1.19 1.20 1.20 1.21

Feed Pressure lbf/in² (psi) 132.70 130.93 129.39 128.05 126.89 125.90 125.07

DP lbf/in² (psi) 1.77 1.55 1.34 1.16 0.99 0.83 0.70

Brine Pressure lbf/in² (psi) 130.93 129.39 128.05 126.89 125.90 125.07 124.37

  Elements Feed Water Analysis 

Total Element1 Element2 Element3 Element4 Element5 Element6 Element7

Ca2+ mg/l 73.00 73.00 80.60 89.60 100.42 113.56 129.72 149.81

Mg2+ mg/l 20.30 20.30 22.42 24.93 27.95 31.62 36.14 41.76

Na+ mg/l 350.00 350.00 386.28 429.30 480.90 543.55 620.53 716.13

K+ mg/l 22.40 22.40 24.71 27.45 30.74 34.73 39.62 45.68

Ba2+ mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Sr2+ mg/l 0.34 0.34 0.38 0.42 0.47 0.53 0.60 0.70

NH4+ mg/l 8.76 8.76 9.65 10.72 11.99 13.53 15.41 17.74

Fe2+ mg/l 0.46 0.46 0.51 0.57 0.63 0.72 0.82 0.95

HCO3- mg/l 264.56 264.56 292.60 325.75 365.04 412.91 471.82 544.29

Cl- mg/l 436.71 436.71 482.03 535.77 600.26 678.57 774.81 894.38

SO42- mg/l 212.92 212.92 235.15 261.53 293.21 331.73 379.15 438.20

NO3- mg/l 28.64 28.64 31.45 34.76 38.70 43.43 49.15 56.12

F- mg/l 0.80 0.80 0.88 0.98 1.10 1.24 1.41 1.62

Br- mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

PO43- mg/l 0.67 0.67 0.74 0.82 0.92 1.04 1.19 1.38

CO32- mg/l 0.16 0.16 0.17 0.22 0.28 0.36 0.48 0.66

Boron mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

SiO2 mg/l 20.80 20.80 22.95 25.50 28.56 32.27 36.84 42.51

CO2 mg/l 51.44 51.44 50.98 50.52 50.36 50.05 49.62 49.61

TDS mg/l 1440.50 1440.50 1590.52 1768.32 1981.15 2239.78 2557.68 2951.93

pH - 6.90 6.90 6.94 6.99 7.04 7.09 7.15 7.21

  Elements Permeate Water Analysis 

Total Element1 Element2 Element3 Element4 Element5 Element6 Element7

Ca2+ mg/l 0.71 0.39 0.45 0.52 0.63 0.80 1.04 1.39

Mg2+ mg/l 0.09 0.05 0.06 0.06 0.08 0.10 0.13 0.17

Na+ mg/l 5.75 3.14 3.61 4.20 5.06 6.46 8.40 11.18

K+ mg/l 0.53 0.29 0.33 0.38 0.46 0.59 0.77 1.02

Ba2+ mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Sr2+ mg/l <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01

NH4+ mg/l 0.33 0.18 0.21 0.24 0.29 0.38 0.49 0.65

Fe2+ mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

HCO3- mg/l 5.30 3.20 3.54 4.01 4.69 5.85 7.46 9.82

Cl- mg/l 6.27 3.41 3.92 4.56 5.51 7.03 9.16 12.21

SO42- mg/l 0.73 0.39 0.45 0.53 0.64 0.82 1.06 1.42

NO3- mg/l 3.14 1.75 2.00 2.31 2.78 3.52 4.54 5.99

F- mg/l 0.03 0.02 0.02 0.02 0.03 0.03 0.04 0.06

Br- mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

PO43- mg/l <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01

CO32- mg/l <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01

Boron mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

SiO2 mg/l 0.38 0.23 0.26 0.31 0.36 0.43 0.53 0.66

CO2 mg/l 50.43 51.44 50.98 50.52 50.36 50.05 49.62 49.61

TDS mg/l 23.27 13.04 14.86 17.16 20.54 26.01 33.63 44.59

pH - 5.27 5.05 5.09 5.15 5.22 5.32 5.42 5.54
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  2.1.2. Pass1 RO Element Level Data

  2.1.2.2. Pass1 RO Stage2 Elements

  Elements Flow & Pressure 

Element1 Element2 Element3 Element4 Element5 Element6 Element7

Element Type TLF-400DG TLF-400DG TLF-400DG TLF-400DG TLF-400DG TLF-400DG TLF-400DG

Area ft²(m²) 400 (37) 400 (37) 400 (37) 400 (37) 400 (37) 400 (37) 400 (37)

Membrane Age Year 5.00 5.00 5.00 5.00 5.00 5.00 5.00

Flow Allowance - 0.70 0.70 0.70 0.70 0.70 0.70 0.70

SPI %/yr 10.00 10.00 10.00 10.00 10.00 10.00 10.00

Recovery % 9.77 10.06 10.26 10.36 10.29 10.04 9.58

Flux USG/ft²/day 9.87 9.17 8.42 7.62 6.79 5.94 5.10

Feed Flow Rate USG/min 28.18 25.42 22.87 20.52 18.40 16.50 14.85

Brine Flow Rate USG/min 25.42 22.87 20.52 18.40 16.50 14.85 13.42

Perm. Flow Rate USG/min 2.75 2.56 2.35 2.13 1.89 1.66 1.42

Beta - 1.15 1.15 1.15 1.14 1.13 1.12 1.11

Feed Pressure lbf/in² (psi) 123.37 122.30 121.36 120.53 119.80 119.16 118.59

DP lbf/in² (psi) 1.07 0.94 0.83 0.73 0.64 0.57 0.50

Brine Pressure lbf/in² (psi) 122.30 121.36 120.53 119.80 119.16 118.59 118.09

  Elements Feed Water Analysis 

Total Element1 Element2 Element3 Element4 Element5 Element6 Element7

Ca2+ mg/l 175.01 175.01 193.77 215.20 239.51 266.79 296.91 329.43

Mg2+ mg/l 48.82 48.82 54.09 60.10 66.94 74.62 83.12 92.32

Na+ mg/l 835.79 835.79 924.80 1026.30 1141.25 1269.99 1411.77 1564.37

K+ mg/l 53.27 53.27 58.90 65.31 72.56 80.65 89.55 99.09

Ba2+ mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Sr2+ mg/l 0.82 0.82 0.90 1.00 1.12 1.24 1.38 1.53

NH4+ mg/l 20.64 20.64 22.79 25.23 27.98 31.03 34.37 37.92

Fe2+ mg/l 1.11 1.11 1.23 1.37 1.52 1.70 1.89 2.11

HCO3- mg/l 635.01 635.01 702.68 779.60 866.53 963.72 1070.66 1185.75

Cl- mg/l 1044.13 1044.13 1155.56 1282.68 1426.72 1588.13 1765.99 1957.61

SO42- mg/l 512.35 512.35 567.64 630.86 702.70 783.48 872.87 969.65

NO3- mg/l 64.63 64.63 70.83 77.75 85.38 93.65 102.39 111.32

F- mg/l 1.89 1.89 2.08 2.31 2.56 2.84 3.15 3.47

Br- mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

PO43- mg/l 1.61 1.61 1.79 1.99 2.22 2.47 2.76 3.06

CO32- mg/l 0.92 0.92 1.15 1.44 1.82 2.29 2.89 3.62

Boron mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

SiO2 mg/l 49.61 49.61 54.90 60.93 67.78 75.45 83.92 93.05

CO2 mg/l 49.52 49.52 49.28 49.16 49.10 49.06 48.97 48.72

TDS mg/l 3445.60 3445.60 3813.12 4232.07 4706.58 5238.07 5823.61 6454.31

pH - 7.27 7.27 7.31 7.35 7.39 7.44 7.48 7.52

  Elements Permeate Water Analysis 

Total Element1 Element2 Element3 Element4 Element5 Element6 Element7

Ca2+ mg/l 3.47 1.72 2.12 2.65 3.36 4.30 5.57 7.29

Mg2+ mg/l 0.43 0.21 0.26 0.33 0.42 0.54 0.70 0.92

Na+ mg/l 27.78 13.78 17.01 21.25 26.87 34.38 44.48 58.09

K+ mg/l 2.54 1.26 1.56 1.94 2.46 3.14 4.06 5.30

Ba2+ mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Sr2+ mg/l 0.02 <0.01 <0.01 0.01 0.02 0.02 0.03 0.03

NH4+ mg/l 1.59 0.79 0.98 1.22 1.54 1.96 2.53 3.29

Fe2+ mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

HCO3- mg/l 24.17 12.03 14.73 18.45 23.42 29.86 38.81 50.56

Cl- mg/l 30.61 15.08 18.65 23.33 29.56 37.90 49.17 64.38

SO42- mg/l 3.59 1.76 2.18 2.73 3.46 4.44 5.77 7.58

NO3- mg/l 14.17 7.30 8.94 11.06 13.83 17.48 22.29 28.64

F- mg/l 0.14 0.07 0.09 0.11 0.14 0.17 0.22 0.29

Br- mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

PO43- mg/l <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01

CO32- mg/l <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01

Boron mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

SiO2 mg/l 1.38 0.77 0.92 1.10 1.35 1.67 2.09 2.66

CO2 mg/l 49.16 49.52 49.28 49.16 49.10 49.06 48.97 48.72

TDS mg/l 109.88 54.79 67.44 84.20 106.41 135.87 175.73 229.02

pH - 5.93 5.63 5.72 5.82 5.92 6.02 6.13 6.25
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  2.1.2. Pass1 RO Element Level Data

  2.1.2.3. Pass1 RO Stage3 Elements

  Elements Flow & Pressure 

Element1 Element2 Element3 Element4 Element5 Element6 Element7

Element Type TLF-400DG TLF-400DG TLF-400DG TLF-400DG TLF-400DG TLF-400DG TLF-400DG

Area ft²(m²) 400 (37) 400 (37) 400 (37) 400 (37) 400 (37) 400 (37) 400 (37)

Membrane Age Year 5.00 5.00 5.00 5.00 5.00 5.00 5.00

Flow Allowance - 0.70 0.70 0.70 0.70 0.70 0.70 0.70

SPI %/yr 10.00 10.00 10.00 10.00 10.00 10.00 10.00

Recovery % 4.76 4.47 4.16 3.85 3.54 3.25 2.97

Flux USG/ft²/day 4.58 4.09 3.64 3.23 2.86 2.53 2.24

Feed Flow Rate USG/min 26.84 25.57 24.43 23.41 22.51 21.71 21.01

Brine Flow Rate USG/min 25.57 24.43 23.41 22.51 21.71 21.01 20.38

Perm. Flow Rate USG/min 1.28 1.14 1.02 0.90 0.80 0.71 0.62

Beta - 1.07 1.06 1.06 1.05 1.05 1.04 1.04

Feed Pressure lbf/in² (psi) 117.09 116.04 115.05 114.12 113.23 112.37 111.56

DP lbf/in² (psi) 1.05 0.99 0.94 0.89 0.85 0.82 0.79

Brine Pressure lbf/in² (psi) 116.04 115.05 114.12 113.23 112.37 111.56 110.77

  Elements Feed Water Analysis 

Total Element1 Element2 Element3 Element4 Element5 Element6 Element7

Ca2+ mg/l 363.57 363.57 381.32 398.67 415.46 431.53 446.78 461.14

Mg2+ mg/l 102.01 102.01 107.06 112.00 116.80 121.40 125.78 129.92

Na+ mg/l 1724.04 1724.04 1806.80 1887.52 1965.34 2039.59 2109.76 2175.59

K+ mg/l 109.03 109.03 114.17 119.17 123.97 128.53 132.82 136.82

Ba2+ mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Sr2+ mg/l 1.69 1.69 1.78 1.86 1.94 2.01 2.08 2.15

NH4+ mg/l 41.59 41.59 43.48 45.30 47.04 48.67 50.20 51.61

Fe2+ mg/l 2.33 2.33 2.44 2.56 2.67 2.78 2.88 2.98

HCO3- mg/l 1305.54 1305.54 1367.44 1427.89 1486.26 1542.03 1594.17 1643.13

Cl- mg/l 2158.30 2158.30 2262.39 2363.97 2462.00 2555.60 2644.16 2727.32

SO42- mg/l 1071.63 1071.63 1124.75 1176.83 1227.35 1275.88 1322.09 1365.80

NO3- mg/l 120.09 120.09 124.44 128.47 132.11 135.34 138.13 140.48

F- mg/l 3.81 3.81 3.98 4.15 4.31 4.46 4.60 4.73

Br- mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

PO43- mg/l 3.39 3.39 3.56 3.72 3.88 4.04 4.18 4.32

CO32- mg/l 4.47 4.47 4.94 5.43 5.96 6.50 6.98 7.48

Boron mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

SiO2 mg/l 102.63 102.63 107.61 112.47 117.17 121.67 125.93 129.94

CO2 mg/l 48.77 48.77 48.85 48.80 48.60 48.26 48.32 48.25

TDS mg/l 7114.11 7114.11 7456.15 7790.01 8112.26 8420.02 8710.54 8983.42

pH - 7.56 7.56 7.58 7.59 7.61 7.63 7.64 7.66

  Elements Permeate Water Analysis 

Total Element1 Element2 Element3 Element4 Element5 Element6 Element7

Ca2+ mg/l 13.38 8.58 10.06 11.80 13.82 16.13 18.74 21.65

Mg2+ mg/l 1.69 1.08 1.27 1.49 1.75 2.04 2.38 2.75

Na+ mg/l 106.17 68.26 80.04 93.78 109.67 127.87 148.41 171.28

K+ mg/l 9.66 6.22 7.29 8.54 9.98 11.62 13.48 15.55

Ba2+ mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Sr2+ mg/l 0.06 0.04 0.05 0.05 0.06 0.08 0.09 0.10

NH4+ mg/l 5.93 3.85 4.50 5.26 6.13 7.13 8.25 9.50

Fe2+ mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

HCO3- mg/l 93.02 59.48 69.90 82.02 96.04 112.14 130.39 150.90

Cl- mg/l 118.69 75.89 89.14 104.62 122.56 143.14 166.45 192.46

SO42- mg/l 14.06 8.95 10.53 12.38 14.52 16.98 19.78 22.90

NO3- mg/l 49.69 33.03 38.35 44.47 51.44 59.29 68.01 77.54

F- mg/l 0.53 0.34 0.40 0.47 0.55 0.64 0.74 0.86

Br- mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

PO43- mg/l 0.01 <0.01 <0.01 0.01 0.01 0.01 0.02 0.02

CO32- mg/l 0.02 <0.01 <0.01 0.01 0.02 0.02 0.03 0.04

Boron mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

SiO2 mg/l 4.68 3.07 3.57 4.15 4.82 5.60 6.47 7.45

CO2 mg/l 48.60 48.77 48.85 48.80 48.60 48.26 48.32 48.25

TDS mg/l 417.61 268.80 315.12 369.05 431.38 502.70 583.24 673.01

pH - 6.50 6.31 6.38 6.45 6.51 6.58 6.64 6.71
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SYSTEM OVERVIEW REPORT(FULL)

Project Name : OCWD TLF-400DG 78_48_24-7M + Qp2772gpm + R85% + 17PSI PBP + Y5 + SPI10% + FF0

Component Info : Software  //  RO Calculation  //  NF Calculation  //  RO Membrane Database  //  NF Membrane Database

1.4.39.1  //  2.1  //  1.1.1  //  2.1  //  1.4

1. PROJECTION SUMMARY

1.1. Flow Diagram 

Minimum Temperature : 67.10  deg. F
Maximum Temperature : 80.60  deg. F

 

1.2. Inlet/Outlet Summary 

Total RO/NF System

Temperature
deg. F

Flow Rate
USG/min

TDS
mg/l

Boron
mg/l

Cl
mg/l

Others※
mg/l

Feed 80.60 3261.18 1450.75 0.00 436.71 1014.04

  Total feed - 3261.18 1450.75 0.00 436.71 1014.04

Product 80.60 2772.00 102.39 0.00 28.81 73.58

  Total Product - 2772.00 102.39 0.00 28.81 73.58

Discharge 80.60 489.18 9034.16 0.00 2748.11 6286.05

  Total Discharge - 489.18 9034.16 0.00 2748.11 6286.05

Total System Recovery 85.00%

※Details for others available at 1.4 Stream Details 

1.3. RO/NF Summary 

RO/NF
Name

Stg. Rec.
Avg.
Flux

Feed
Press.

Total
DP

Membrane
Age

SPI FA
Element Type

(EL/PV)
Total
PV

Stream
Flow
Rate

TDS

%
USG/

ft²/day
lbf/in²
(psi)

lbf/in²
(psi)

year %/year - pcs USG/min mg/l

Pass1 RO 3 85.00 9.47 117.0 16.42 5.00 10.00 0.700 TLF-400DG(7) 150  Feed 3261 1441

 Brine 489.2 9034

 Perm.(Front)

 Perm.(Rear) 2772 102.4

Disclaimer : 
The program is intended to be used by persons having technical skill, at their own discretion and risk. The projections, obtained with the program, are the expected
system performance, based on the average, nominal element-performance and are not automatically guaranteed.Toray shall not be liable for any error or miscalculation
in the program.The obtained results cannot be used to raise any claim for liability or warranty. It is the users responsibility to make provisions against fouling,
scaling and chemical attacks, to account for piping and valve pressure losses, feed pump suction pressure and permeate backpressure. For questions please contact us
through our website at www.water.toray 
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1.4. Stream Details 

Stream Name Raw Feed Pump IN Pass1 Feed Pass1 Perm. Pass1 Brine

Connected unit Dosing IN Pump IN RO IN Product IN DischargeIN

Flow Rate USG/min 3261.18 3261.18 3261.18 2772.00 489.18

Pressure lbf/in² (psi) 0.00 0.00 117.02 17.00 97.60

Ca2+ mg/l 73.00 73.00 73.00 3.26 468.20

Mg2+ mg/l 20.30 20.30 20.30 0.41 132.99

Na+ mg/l 350.00 350.00 350.00 25.88 2186.67

K+ mg/l 22.40 22.40 22.40 2.36 135.96

Ba2+ mg/l 0.00 0.00 0.00 0.00 0.00

Sr2+ mg/l 0.34 0.34 0.34 0.02 2.18

NH4+ mg/l 8.76 8.76 8.76 1.45 50.14

Fe2+ mg/l 0.46 0.46 0.46 0.00 3.07

HCO3- mg/l 314.00 268.29 268.29 22.99 1655.65

Cl- mg/l 436.71 436.71 436.71 28.81 2748.11

SO42- mg/l 173.00 210.13 210.13 3.36 1381.83

NO3- mg/l 28.64 28.64 28.64 12.34 120.98

F- mg/l 0.80 0.80 0.80 0.13 4.60

Br- mg/l 0.00 0.00 0.00 0.00 0.00

PO43- mg/l 0.67 0.67 0.67 <0.01 4.45

CO32- mg/l 0.87 0.19 0.19 <0.01 8.41

Boron mg/l 0.00 0.00 0.00 0.00 0.00

SiO2 mg/l 20.80 20.80 20.80 1.37 130.90

CO2 mg/l 13.95 47.42 47.42 131.47 46.50

TDS mg/l 1450.75 1441.49 1441.49 102.39 9034.16

pH - 7.50 6.90 6.90 5.44 7.63

Hardness mg/l CaCO₃ 267.12 267.12 267.12 9.85 1724.95

EC(25℃) μS/cm 2363.87 2382.03 2382.03 183.40 12338.90
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1.5. Saturation 

Pass1 RO Pass1 RO

Unit Feed Brine

LSI - -0.35 1.71

SDSI - -0.32 1.47

CaCO3 % - -

CaSO4 % 3.11 39.66

CaF2 % - -

PO4 % 3.52 10000.00

BaSO4 % 0.00 0.00

Mg(OH)2 % - -

SrSO4 % 0.99 9.26

SrCO3 % - -

SiO2 % 19.86 101.47

1.6. Energy Consumption 

Unit Feed Pump Pass1 RO Total

PX Model - - - - -

Quantity - - - - -

Power Used kW 0.00 207.50 0.00 207.50

Pump Efficiency - 0.80 0.80 0.80 -

Motor Efficiency - 1.00 1.00 1.00 -

ERD Efficiency - - - - -
Lubrication Flow
Fraction

% - - - -

ERD Mixing Fraction % - - - -

ERD Internal Press.
Drop

lbf/in²
(psi)

- - - -

ERD Power Saved kW - - - -

ERD Discharge Press.
lbf/in²
(psi)

- - - -

Power Consumption kWh/m3 - - - 0.33

1.7. Chemicals 

Sulfuric
Dosing

Total

Sulphuric Acid mg/L 21.84 21.84

kg/d 673.96 673.96

Hydrochloric Acid mg/L -

kg/d -

Sodium Carbonate mg/L -

kg/d -

Lime (Calcium Hydroxide) mg/L -

kg/d -

Sodium Hydroxide mg/L -

kg/d -

Sodium Chloride mg/L -

kg/d -

Disclaimer : 
Chemical consumption is based on 100% solution or solid chemicals. This information is for reference only and is not guaranteed. 
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1.8. Warnings 

Warning

Caution Pass1 RO, Stage 1, Module 7 Brine flow rate is below recommended lower limit. Reference value=15.77[USG/min], Actual=15
.64[USG/min] (C0123)
Pass1 RO, Stage 2, Module 5 Brine flow rate is below recommended lower limit. Reference value=15.77[USG/min], Actual=14
.90[USG/min] (C0123)
Pass1 RO, Stage 2, Module 6 Brine flow rate is below recommended lower limit. Reference value=15.77[USG/min], Actual=13
.59[USG/min] (C0123)
Pass1 RO, Stage 2, Module 7 Brine flow rate is below recommended lower limit. Reference value=15.77[USG/min], Actual=12
.52[USG/min] (C0123)
Pass1 RO, Stage 1 Lead element flux exceeds recommended upper limit. Reference value=14.73[USG/ft²/day], Actual=15.75
[USG/ft²/day] (C0125)

Notice Pass1 RO, Stage 1, Module 4 Brine to permeate ratio is below lower limit. Reference value=7 Actual=6.69258 (C0136)
Pass1 RO, Stage 1, Module 5 Brine to permeate ratio is below lower limit. Reference value=7 Actual=6.15356 (C0136)
Pass1 RO, Stage 1, Module 6 Brine to permeate ratio is below lower limit. Reference value=7 Actual=5.68601 (C0136)
Pass1 RO, Stage 1, Module 7 Brine to permeate ratio is below lower limit. Reference value=7 Actual=5.32251 (C0136)
Pass1 RO The Langelier Saturation Index (LSI) is greater than 0. Scale inhibitor required.(C0137)
Pass1 RO Concentration of silica exceeds saturation.See https://rpicalc.ropur.com for details.(C0142)
Pass1 RO Concentration of phosphate exceeds saturation.See https://rpicalc.ropur.com for details.(C0447)
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2. RO/NF Details
2.1. Pass1 RO Details
  2.1.1. Pass1 RO Unit Level Data
  Pass1 RO System Data 

Feed Water Type Tertiary Waste MF/UF

Temperature deg. F 80.60

Feed Pressure lbf/in² (psi) 117.02

Total DP lbf/in² (psi) 16.42

Brine Pressure lbf/in² (psi) 97.60

Recovery % 85.00

Average Flux USG/ft²/day 9.47

Feed Flow Rate USG/min 3261.18

Brine Flow Rate USG/min 489.18

Perm. Flow Rate (Total) USG/min 2772.00

Perm. Flow Rate (Front) USG/min -

Perm. Flow Rate (Rear) USG/min 2772.00

Feed TDS mg/l 1441.49

Brine TDS mg/l 9034.16

Perm. TDS (Total) mg/l 102.39

Perm. TDS (Front) mg/l -

Perm. TDS (Rear) mg/l 102.39

Total Vessels pcs 150

Total Elements pcs 1050

 
  Pass1 RO Stage data 

Stage1 Stage2 Stage3

Vessels/Stage pcs 78 48 24

Elements/Vessel pcs 7 7 7

Elements/Stage pcs 546 336 168

Recovery % 62.58 50.76 18.59

Average Flux USG/ft²/day 13.41 6.61 2.39

Feed Flow Rate USG/min 3261.18 1220.27 600.91

Brine Flow Rate USG/min 1220.27 600.91 489.18

Perm. Flow Rate USG/min 2040.90 619.36 111.73

Boost Pressure lbf/in² (psi) 0.00 0.00 0.00

Feed Pipe Pressure Loss lbf/in² (psi) 1.00 1.00 1.00

RO/NF Inlet Pressure lbf/in² (psi) 116.02 107.99 102.92

DP/Vessel lbf/in² (psi) 7.03 4.07 5.32

Brine Pressure lbf/in² (psi) 108.99 103.92 97.60

Permeate Back Pressure lbf/in² (psi) 17.00 17.00 17.00

Lead Element TLF-400DG TLF-400DG TLF-400DG

   Feed Flow Rate USG/min 41.81 25.42 25.04

   Product Flow Rate USG/min 4.39 2.66 0.93

   Flux USG/ft²/day 15.75 9.52 3.32

Last Element TLF-400DG TLF-400DG TLF-400DG

   Permeate Flow Rate USG/min 2.94 1.08 0.46

   Brine Flow Rate USG/min 15.64 12.52 20.38

   Brine/Permeate Ratio - 5.32 11.64 43.93

   Net Driving Pressure lbf/in² (psi) 71.37 36.86 25.54

 
  Pass1 RO Inlet/Outlet Water analysis 

Unit
Stage1
Inlet

Stage1
Brine

Stage1
Permeate

Stage2
Inlet

Stage2
Brine

Stage2
Permeate

Stage3
Inlet

Stage3
Brine

Stage3
Permeate

Ca2+ mg/l 73.00 193.32 1.06 193.32 386.00 6.39 386.00 468.20 26.13

Mg2+ mg/l 20.30 54.03 0.13 54.03 108.89 0.81 108.89 132.99 3.36

Na+ mg/l 350.00 921.17 8.50 921.17 1818.27 50.79 1818.27 2186.67 205.35

K+ mg/l 22.40 58.56 0.78 58.56 114.14 4.64 114.14 135.96 18.60

Ba2+ mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Sr2+ mg/l 0.34 0.90 <0.01 0.90 1.80 0.03 1.80 2.18 0.12

NH4+ mg/l 8.76 22.58 0.49 22.58 42.90 2.86 42.90 50.14 11.20

Fe2+ mg/l 0.46 1.23 0.00 1.23 2.50 0.00 2.50 3.07 0.00

HCO3- mg/l 268.29 705.19 7.63 705.19 1382.33 44.66 1382.33 1655.65 183.34

Cl- mg/l 436.71 1151.61 9.26 1151.61 2280.45 56.41 2280.45 2748.11 232.95

SO42- mg/l 210.13 559.80 1.06 559.80 1130.03 6.57 1130.03 1381.83 27.60

NO3- mg/l 28.64 68.89 4.57 68.89 114.59 24.55 114.59 120.98 86.60

F- mg/l 0.80 2.07 0.04 2.07 3.93 0.26 3.93 4.60 1.02

Br- mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

PO43- mg/l 0.67 1.79 <0.01 1.79 3.63 <0.01 3.63 4.45 0.02

CO32- mg/l 0.19 1.30 <0.01 1.30 5.57 <0.01 5.57 8.41 0.08

Boron mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

SiO2 mg/l 20.80 54.63 0.58 54.63 108.31 2.54 108.31 130.90 9.42

CO2 mg/l 47.42 46.82 47.21 46.82 47.24 46.85 47.24 46.50 47.05

TDS mg/l 1441.49 3797.07 34.11 3797.07 7503.34 200.51 7503.34 9034.16 805.80

pH - 6.90 7.29 5.41 7.29 7.55 6.17 7.55 7.63 6.76

Hardness mg/l CaCO₃ 267.12 708.54 3.19 708.54 1418.95 19.30 1418.95 1724.95 79.22

EC(25℃) μS/cm 2382.03 5667.72 62.15 5667.72 10449.97 352.47 10449.97 12338.90 1314.80
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  2.1.2. Pass1 RO Element Level Data

  2.1.2.1. Pass1 RO Stage1 Elements

  Elements Flow & Pressure 

Element1 Element2 Element3 Element4 Element5 Element6 Element7

Element Type TLF-400DG TLF-400DG TLF-400DG TLF-400DG TLF-400DG TLF-400DG TLF-400DG

Area ft²(m²) 400 (37) 400 (37) 400 (37) 400 (37) 400 (37) 400 (37) 400 (37)

Membrane Age Year 5.00 5.00 5.00 5.00 5.00 5.00 5.00

Flow Allowance - 0.70 0.70 0.70 0.70 0.70 0.70 0.70

SPI %/yr 10.00 10.00 10.00 10.00 10.00 10.00 10.00

Recovery % 10.50 11.25 12.08 13.00 13.98 14.96 15.82

Flux USG/ft²/day 15.75 15.09 14.39 13.61 12.74 11.72 10.54

Feed Flow Rate USG/min 41.81 37.42 33.21 29.20 25.40 21.85 18.58

Brine Flow Rate USG/min 37.42 33.21 29.20 25.40 21.85 18.58 15.64

Perm. Flow Rate USG/min 4.39 4.21 4.01 3.80 3.55 3.27 2.94

Beta - 1.16 1.16 1.17 1.17 1.17 1.17 1.17

Feed Pressure lbf/in² (psi) 116.02 114.45 113.11 111.96 111.00 110.20 109.53

DP lbf/in² (psi) 1.57 1.34 1.14 0.96 0.80 0.66 0.54

Brine Pressure lbf/in² (psi) 114.45 113.11 111.96 111.00 110.20 109.53 108.99

  Elements Feed Water Analysis 

Total Element1 Element2 Element3 Element4 Element5 Element6 Element7

Ca2+ mg/l 73.00 73.00 81.51 91.76 104.26 119.70 138.96 163.11

Mg2+ mg/l 20.30 20.30 22.67 25.54 29.03 33.36 38.75 45.53

Na+ mg/l 350.00 350.00 390.58 439.45 499.02 572.48 663.93 778.38

K+ mg/l 22.40 22.40 24.98 28.09 31.88 36.54 42.33 49.56

Ba2+ mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Sr2+ mg/l 0.34 0.34 0.38 0.43 0.49 0.56 0.65 0.76

NH4+ mg/l 8.76 8.76 9.76 10.96 12.41 14.20 16.42 19.18

Fe2+ mg/l 0.46 0.46 0.51 0.58 0.66 0.76 0.88 1.03

HCO3- mg/l 268.29 268.29 299.41 336.75 382.43 438.84 509.09 596.32

Cl- mg/l 436.71 436.71 487.42 548.50 622.99 714.88 829.33 972.65

SO42- mg/l 210.13 210.13 234.73 264.40 300.62 345.40 401.34 471.63

NO3- mg/l 28.64 28.64 31.73 35.40 39.83 45.18 51.67 59.52

F- mg/l 0.80 0.80 0.89 1.00 1.13 1.30 1.50 1.75

Br- mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

PO43- mg/l 0.67 0.67 0.75 0.84 0.96 1.10 1.28 1.51

CO32- mg/l 0.19 0.19 0.20 0.26 0.34 0.46 0.64 0.90

Boron mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

SiO2 mg/l 20.80 20.80 23.20 26.10 29.62 33.97 39.38 46.16

CO2 mg/l 47.42 47.42 47.38 47.40 47.29 47.08 46.78 46.88

TDS mg/l 1441.49 1441.49 1608.73 1810.05 2055.68 2358.74 2736.15 3207.99

pH - 6.90 6.90 6.94 6.99 7.04 7.10 7.16 7.22

  Elements Permeate Water Analysis 

Total Element1 Element2 Element3 Element4 Element5 Element6 Element7

Ca2+ mg/l 1.06 0.52 0.61 0.73 0.92 1.21 1.64 2.29

Mg2+ mg/l 0.13 0.06 0.08 0.09 0.11 0.15 0.21 0.29

Na+ mg/l 8.50 4.19 4.92 5.85 7.37 9.74 13.19 18.38

K+ mg/l 0.78 0.39 0.45 0.54 0.68 0.89 1.21 1.69

Ba2+ mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Sr2+ mg/l <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.01

NH4+ mg/l 0.49 0.25 0.29 0.34 0.43 0.56 0.76 1.06

Fe2+ mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

HCO3- mg/l 7.63 4.05 4.63 5.36 6.64 8.61 11.54 16.13

Cl- mg/l 9.26 4.54 5.34 6.35 8.02 10.61 14.40 20.13

SO42- mg/l 1.06 0.52 0.61 0.73 0.92 1.22 1.66 2.32

NO3- mg/l 4.57 2.33 2.72 3.21 4.01 5.25 7.02 9.63

F- mg/l 0.04 0.02 0.03 0.03 0.04 0.05 0.07 0.09

Br- mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

PO43- mg/l <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01

CO32- mg/l <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01

Boron mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

SiO2 mg/l 0.58 0.32 0.37 0.44 0.54 0.66 0.84 1.09

CO2 mg/l 47.21 47.42 47.38 47.40 47.29 47.08 46.78 46.88

TDS mg/l 34.11 17.19 20.04 23.68 29.68 38.97 52.55 73.12

pH - 5.41 5.14 5.20 5.26 5.36 5.47 5.59 5.74
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 2.1.2. Pass1 RO Element Level Data

 2.1.2.2. Pass1 RO Stage2 Elements

 Elements Flow & Pressure 

Element1 Element2 Element3 Element4 Element5 Element6 Element7

Element Type TLF-400DG TLF-400DG TLF-400DG TLF-400DG TLF-400DG TLF-400DG TLF-400DG

Area ft²(m²) 400 (37) 400 (37) 400 (37) 400 (37) 400 (37) 400 (37) 400 (37)

Membrane Age Year 5.00 5.00 5.00 5.00 5.00 5.00 5.00

Flow Allowance - 0.70 0.70 0.70 0.70 0.70 0.70 0.70

SPI %/yr 10.00 10.00 10.00 10.00 10.00 10.00 10.00

Recovery % 10.45 10.48 10.33 9.99 9.45 8.73 7.91

Flux USG/ft²/day 9.52 8.55 7.55 6.55 5.57 4.66 3.86

Feed Flow Rate USG/min 25.42 22.77 20.38 18.28 16.45 14.90 13.59

Brine Flow Rate USG/min 22.77 20.38 18.28 16.45 14.90 13.59 12.52

Perm. Flow Rate USG/min 2.66 2.39 2.11 1.83 1.55 1.30 1.08

Beta - 1.12 1.12 1.11 1.10 1.09 1.08 1.07

Feed Pressure lbf/in² (psi) 107.99 107.16 106.44 105.81 105.25 104.76 104.32

DP lbf/in² (psi) 0.83 0.72 0.63 0.56 0.49 0.44 0.40

Brine Pressure lbf/in² (psi) 107.16 106.44 105.81 105.25 104.76 104.32 103.92

 Elements Feed Water Analysis 

Total Element1 Element2 Element3 Element4 Element5 Element6 Element7

Ca2+ mg/l 193.32 193.32 215.53 240.30 267.44 296.41 326.45 356.62

Mg2+ mg/l 54.03 54.03 60.29 67.29 74.97 83.21 91.78 100.42

Na+ mg/l 921.17 921.17 1025.84 1142.33 1269.48 1404.73 1544.28 1683.57

K+ mg/l 58.56 58.56 65.14 72.43 80.37 88.77 97.39 105.94

Ba2+ mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Sr2+ mg/l 0.90 0.90 1.00 1.12 1.25 1.38 1.52 1.66

NH4+ mg/l 22.58 22.58 25.05 27.78 30.73 33.82 36.95 40.02

Fe2+ mg/l 1.23 1.23 1.37 1.53 1.71 1.90 2.10 2.30

HCO3- mg/l 705.19 705.19 784.82 873.32 969.85 1071.88 1177.20 1281.78

Cl- mg/l 1151.61 1151.61 1282.89 1429.11 1588.83 1758.92 1934.64 2110.29

SO42- mg/l 559.80 559.80 624.75 697.41 777.21 862.75 951.85 1041.82

NO3- mg/l 68.89 68.89 75.50 82.53 89.79 96.98 103.74 109.71

F- mg/l 2.07 2.07 2.29 2.54 2.81 3.10 3.38 3.67

Br- mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

PO43- mg/l 1.79 1.79 2.00 2.23 2.49 2.76 3.05 3.34

CO32- mg/l 1.30 1.30 1.64 2.06 2.60 3.21 3.95 4.75

Boron mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

SiO2 mg/l 54.63 54.63 60.84 67.77 75.35 83.43 91.79 100.17

CO2 mg/l 46.82 46.82 46.83 46.83 46.73 46.95 46.89 47.00

TDS mg/l 3797.07 3797.07 4228.95 4709.77 5234.86 5793.25 6370.08 6946.05

pH - 7.29 7.29 7.33 7.38 7.42 7.46 7.50 7.53

 Elements Permeate Water Analysis 

Total Element1 Element2 Element3 Element4 Element5 Element6 Element7

Ca2+ mg/l 6.39 2.97 3.80 4.91 6.42 8.44 11.14 14.66

Mg2+ mg/l 0.81 0.37 0.48 0.62 0.81 1.07 1.41 1.87

Na+ mg/l 50.79 23.78 30.35 39.19 51.10 67.11 88.37 115.98

K+ mg/l 4.64 2.18 2.78 3.58 4.67 6.12 8.05 10.55

Ba2+ mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Sr2+ mg/l 0.03 0.01 0.02 0.02 0.03 0.04 0.05 0.07

NH4+ mg/l 2.86 1.36 1.73 2.23 2.89 3.78 4.94 6.45

Fe2+ mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

HCO3- mg/l 44.66 20.78 26.48 34.44 44.90 59.01 77.96 102.50

Cl- mg/l 56.41 26.13 33.44 43.29 56.63 74.63 98.66 130.04

SO42- mg/l 6.57 3.02 3.87 5.02 6.58 8.70 11.53 15.26

NO3- mg/l 24.55 12.22 15.39 19.55 25.03 32.19 41.38 52.88

F- mg/l 0.26 0.12 0.15 0.20 0.26 0.34 0.44 0.58

Br- mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

PO43- mg/l <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.01 0.01

CO32- mg/l <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.01 0.02

Boron mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

SiO2 mg/l 2.54 1.32 1.63 2.03 2.56 3.27 4.21 5.42

CO2 mg/l 46.85 46.82 46.83 46.83 46.73 46.95 46.89 47.00

TDS mg/l 200.51 94.27 120.12 155.09 201.89 264.71 348.18 456.27

pH - 6.17 5.84 5.95 6.06 6.17 6.29 6.40 6.51
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  2.1.2. Pass1 RO Element Level Data

  2.1.2.3. Pass1 RO Stage3 Elements

  Elements Flow & Pressure 

Element1 Element2 Element3 Element4 Element5 Element6 Element7

Element Type TLF-400DG TLF-400DG TLF-400DG TLF-400DG TLF-400DG TLF-400DG TLF-400DG

Area ft²(m²) 400 (37) 400 (37) 400 (37) 400 (37) 400 (37) 400 (37) 400 (37)

Membrane Age Year 5.00 5.00 5.00 5.00 5.00 5.00 5.00

Flow Allowance - 0.70 0.70 0.70 0.70 0.70 0.70 0.70

SPI %/yr 10.00 10.00 10.00 10.00 10.00 10.00 10.00

Recovery % 3.70 3.39 3.10 2.84 2.61 2.40 2.23

Flux USG/ft²/day 3.32 2.93 2.59 2.30 2.05 1.84 1.66

Feed Flow Rate USG/min 25.04 24.11 23.29 22.57 21.93 21.36 20.85

Brine Flow Rate USG/min 24.11 23.29 22.57 21.93 21.36 20.85 20.38

Perm. Flow Rate USG/min 0.93 0.82 0.72 0.64 0.57 0.51 0.46

Beta - 1.04 1.03 1.03 1.03 1.02 1.02 1.02

Feed Pressure lbf/in² (psi) 102.92 102.07 101.26 100.48 99.72 99.00 98.29

DP lbf/in² (psi) 0.85 0.81 0.78 0.75 0.73 0.71 0.69

Brine Pressure lbf/in² (psi) 102.07 101.26 100.48 99.72 99.00 98.29 97.60

  Elements Feed Water Analysis 

Total Element1 Element2 Element3 Element4 Element5 Element6 Element7

Ca2+ mg/l 386.00 386.00 400.17 413.48 425.94 437.59 448.47 458.65

Mg2+ mg/l 108.89 108.89 112.99 116.86 120.50 123.92 127.13 130.15

Na+ mg/l 1818.27 1818.27 1882.82 1943.16 1999.31 2051.44 2099.83 2144.79

K+ mg/l 114.14 114.14 118.04 121.66 125.01 128.10 130.93 133.55

Ba2+ mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Sr2+ mg/l 1.80 1.80 1.86 1.93 1.98 2.04 2.09 2.14

NH4+ mg/l 42.90 42.90 44.25 45.49 46.62 47.64 48.56 49.39

Fe2+ mg/l 2.50 2.50 2.59 2.68 2.77 2.85 2.93 3.00

HCO3- mg/l 1382.33 1382.33 1430.36 1475.30 1517.14 1556.00 1592.09 1625.02

Cl- mg/l 2280.45 2280.45 2362.09 2438.51 2509.71 2575.91 2637.44 2694.70

SO42- mg/l 1130.03 1130.03 1172.77 1213.14 1251.13 1286.84 1320.40 1352.00

NO3- mg/l 114.59 114.59 116.62 118.23 119.44 120.28 120.79 121.01

F- mg/l 3.93 3.93 4.06 4.17 4.27 4.37 4.45 4.53

Br- mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

PO43- mg/l 3.63 3.63 3.77 3.90 4.02 4.14 4.25 4.35

CO32- mg/l 5.57 5.57 5.99 6.42 6.85 7.28 7.72 8.07

Boron mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

SiO2 mg/l 108.31 108.31 112.23 115.90 119.33 122.53 125.51 128.30

CO2 mg/l 47.24 47.24 47.34 47.30 47.13 46.85 46.47 46.52

TDS mg/l 7503.34 7503.34 7770.62 8020.83 8254.04 8470.93 8672.59 8859.63

pH - 7.55 7.55 7.57 7.58 7.59 7.61 7.62 7.63

  Elements Permeate Water Analysis 

Total Element1 Element2 Element3 Element4 Element5 Element6 Element7

Ca2+ mg/l 26.13 17.66 20.59 23.82 27.32 31.04 34.94 38.96

Mg2+ mg/l 3.36 2.26 2.64 3.05 3.51 4.00 4.51 5.03

Na+ mg/l 205.35 139.40 162.29 187.48 214.72 243.64 273.84 304.87

K+ mg/l 18.60 12.66 14.73 17.00 19.45 22.05 24.76 27.54

Ba2+ mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Sr2+ mg/l 0.12 0.08 0.10 0.11 0.13 0.14 0.16 0.18

NH4+ mg/l 11.20 7.69 8.92 10.27 11.71 13.23 14.81 16.43

Fe2+ mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

HCO3- mg/l 183.34 123.77 144.27 167.12 191.62 218.04 245.49 273.49

Cl- mg/l 232.95 157.02 183.22 212.16 243.55 276.99 312.03 348.22

SO42- mg/l 27.60 18.49 21.62 25.08 28.85 32.88 37.12 41.52

NO3- mg/l 86.60 61.72 70.76 80.46 90.66 101.17 111.78 122.32

F- mg/l 1.02 0.70 0.81 0.93 1.07 1.21 1.35 1.50

Br- mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

PO43- mg/l 0.02 0.02 0.02 0.02 0.03 0.03 0.03 0.04

CO32- mg/l 0.08 0.03 0.04 0.06 0.08 0.10 0.13 0.16

Boron mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

SiO2 mg/l 9.42 6.43 7.46 8.59 9.83 11.15 12.55 13.99

CO2 mg/l 47.05 47.24 47.34 47.30 47.13 46.85 46.47 46.52

TDS mg/l 805.80 547.93 637.45 736.16 842.52 955.67 1073.51 1194.25

pH - 6.76 6.59 6.66 6.72 6.78 6.83 6.88 6.93
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SYSTEM OVERVIEW REPORT(FULL)

Project Name : OCWD TLF-400DG 78_48_24-7M + Qp3472gpm + R85% + 17PSI PBP + Y0 + SPI10% + FF1

Component Info : Software  //  RO Calculation  //  NF Calculation  //  RO Membrane Database  //  NF Membrane Database

1.4.39.1  //  2.1  //  1.1.1  //  2.1  //  1.4

1. PROJECTION SUMMARY

1.1. Flow Diagram 

Minimum Temperature : 67.10  deg. F
Maximum Temperature : 80.60  deg. F

 

1.2. Inlet/Outlet Summary 

Total RO/NF System

Temperature
deg. F

Flow Rate
USG/min

TDS
mg/l

Boron
mg/l

Cl
mg/l

Others※
mg/l

Feed 67.10 4084.71 1450.62 0.00 436.71 1013.91

  Total feed - 4084.71 1450.62 0.00 436.71 1013.91

Product 67.10 3472.00 38.47 0.00 10.53 27.94

  Total Product - 3472.00 38.47 0.00 10.53 27.94

Discharge 67.10 612.71 9401.55 0.00 2851.73 6549.82

  Total Discharge - 612.71 9401.55 0.00 2851.73 6549.82

Total System Recovery 85.00%

※Details for others available at 1.4 Stream Details 

1.3. RO/NF Summary 

RO/NF
Name

Stg. Rec.
Avg.
Flux

Feed
Press.

Total
DP

Membrane
Age

SPI FA
Element Type

(EL/PV)
Total
PV

Stream
Flow
Rate

TDS

%
USG/

ft²/day
lbf/in²
(psi)

lbf/in²
(psi)

year %/year - pcs USG/min mg/l

Pass1 RO 3 85.00 11.86 132.0 24.50 0.00 10.00 1.000 TLF-400DG(7) 150  Feed 4085 1441

 Brine 612.7 9402

 Perm.(Front)

 Perm.(Rear) 3472 38.47

Disclaimer : 
The program is intended to be used by persons having technical skill, at their own discretion and risk. The projections, obtained with the program, are the expected
system performance, based on the average, nominal element-performance and are not automatically guaranteed.Toray shall not be liable for any error or miscalculation
in the program.The obtained results cannot be used to raise any claim for liability or warranty. It is the users responsibility to make provisions against fouling,
scaling and chemical attacks, to account for piping and valve pressure losses, feed pump suction pressure and permeate backpressure. For questions please contact us
through our website at www.water.toray 
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1.4. Stream Details 

Stream Name Raw Feed Pump IN Pass1 Feed Pass1 Perm. Pass1 Brine

Connected unit Dosing IN Pump IN RO IN Product IN DischargeIN

Flow Rate USG/min 4084.71 4084.71 4084.71 3472.00 612.71

Pressure lbf/in² (psi) 0.00 0.00 132.04 17.00 104.54

Ca2+ mg/l 73.00 73.00 73.00 1.20 479.88

Mg2+ mg/l 20.30 20.30 20.30 0.15 134.49

Na+ mg/l 350.00 350.00 350.00 9.60 2278.92

K+ mg/l 22.40 22.40 22.40 0.88 144.36

Ba2+ mg/l 0.00 0.00 0.00 0.00 0.00

Sr2+ mg/l 0.34 0.34 0.34 <0.01 2.24

NH4+ mg/l 8.76 8.76 8.76 0.55 55.25

Fe2+ mg/l 0.46 0.46 0.46 0.00 3.07

HCO3- mg/l 314.00 264.56 264.56 8.75 1723.12

Cl- mg/l 436.71 436.71 436.71 10.53 2851.73

SO42- mg/l 173.00 212.92 212.92 1.23 1412.48

NO3- mg/l 28.64 28.64 28.64 5.05 162.29

F- mg/l 0.80 0.80 0.80 0.05 5.06

Br- mg/l 0.00 0.00 0.00 0.00 0.00

PO43- mg/l 0.67 0.67 0.67 <0.01 4.46

CO32- mg/l 0.74 0.16 0.16 <0.01 8.26

Boron mg/l 0.00 0.00 0.00 0.00 0.00

SiO2 mg/l 20.80 20.80 20.80 0.48 135.95

CO2 mg/l 15.35 51.44 51.44 120.45 48.40

TDS mg/l 1450.62 1440.50 1440.50 38.47 9401.55

pH - 7.50 6.90 6.90 5.10 7.67

Hardness mg/l CaCO₃ 267.12 267.12 267.12 3.61 1760.33

EC(25℃) μS/cm 2363.65 2383.27 2383.27 71.54 12785.62
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1.5. Saturation 

Pass1 RO Pass1 RO

Unit Feed Brine

LSI - -0.46 1.67

SDSI - -0.51 1.39

CaCO3 % - -

CaSO4 % 3.15 40.42

CaF2 % - -

PO4 % 0.54 10000.00

BaSO4 % 0.00 0.00

Mg(OH)2 % - -

SrSO4 % 1.00 9.40

SrCO3 % - -

SiO2 % 22.47 119.26

1.6. Energy Consumption 

Unit Feed Pump Pass1 RO Total

PX Model - - - - -

Quantity - - - - -

Power Used kW 0.00 293.27 0.00 293.27

Pump Efficiency - 0.80 0.80 0.80 -

Motor Efficiency - 1.00 1.00 1.00 -

ERD Efficiency - - - - -
Lubrication Flow
Fraction

% - - - -

ERD Mixing Fraction % - - - -

ERD Internal Press.
Drop

lbf/in²
(psi)

- - - -

ERD Power Saved kW - - - -

ERD Discharge Press.
lbf/in²
(psi)

- - - -

Power Consumption kWh/m3 - - - 0.37

1.7. Chemicals 

Sulfuric
Dosing

Total

Sulphuric Acid mg/L 23.47 23.47

kg/d 907.40 907.40

Hydrochloric Acid mg/L -

kg/d -

Sodium Carbonate mg/L -

kg/d -

Lime (Calcium Hydroxide) mg/L -

kg/d -

Sodium Hydroxide mg/L -

kg/d -

Sodium Chloride mg/L -

kg/d -

Disclaimer : 
Chemical consumption is based on 100% solution or solid chemicals. This information is for reference only and is not guaranteed. 
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1.8. Warnings 

Warning

Caution Pass1 RO, Stage 2, Module 7 Brine flow rate is below recommended lower limit. Reference value=15.77[USG/min], Actual=15
.40[USG/min] (C0123)
Pass1 RO, Stage 1 Lead element flux exceeds recommended upper limit. Reference value=14.73[USG/ft²/day], Actual=19.75
[USG/ft²/day] (C0125)

Notice Pass1 RO, Stage 1, Module 4 Brine to permeate ratio is below lower limit. Reference value=7 Actual=6.71414 (C0136)
Pass1 RO, Stage 1, Module 5 Brine to permeate ratio is below lower limit. Reference value=7 Actual=6.16917 (C0136)
Pass1 RO, Stage 1, Module 6 Brine to permeate ratio is below lower limit. Reference value=7 Actual=5.68661 (C0136)
Pass1 RO, Stage 1, Module 7 Brine to permeate ratio is below lower limit. Reference value=7 Actual=5.29845 (C0136)
Pass1 RO The Langelier Saturation Index (LSI) is greater than 0. Scale inhibitor required.(C0137)
Pass1 RO Concentration of silica exceeds saturation.See https://rpicalc.ropur.com for details.(C0142)
Pass1 RO Concentration of phosphate exceeds saturation.See https://rpicalc.ropur.com for details.(C0447)
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2. RO/NF Details
2.1. Pass1 RO Details
  2.1.1. Pass1 RO Unit Level Data
  Pass1 RO System Data 

Feed Water Type Tertiary Waste MF/UF

Temperature deg. F 67.10

Feed Pressure lbf/in² (psi) 132.04

Total DP lbf/in² (psi) 24.50

Brine Pressure lbf/in² (psi) 104.54

Recovery % 85.00

Average Flux USG/ft²/day 11.86

Feed Flow Rate USG/min 4084.71

Brine Flow Rate USG/min 612.71

Perm. Flow Rate (Total) USG/min 3472.00

Perm. Flow Rate (Front) USG/min -

Perm. Flow Rate (Rear) USG/min 3472.00

Feed TDS mg/l 1440.50

Brine TDS mg/l 9401.55

Perm. TDS (Total) mg/l 38.47

Perm. TDS (Front) mg/l -

Perm. TDS (Rear) mg/l 38.47

Total Vessels pcs 150

Total Elements pcs 1050

 
  Pass1 RO Stage data 

Stage1 Stage2 Stage3

Vessels/Stage pcs 78 48 24

Elements/Vessel pcs 7 7 7

Elements/Stage pcs 546 336 168

Recovery % 62.57 51.64 17.14

Average Flux USG/ft²/day 16.79 8.43 2.70

Feed Flow Rate USG/min 4084.71 1529.04 739.40

Brine Flow Rate USG/min 1529.04 739.40 612.71

Perm. Flow Rate USG/min 2555.66 789.64 126.70

Boost Pressure lbf/in² (psi) 0.00 0.00 0.00

Feed Pipe Pressure Loss lbf/in² (psi) 1.00 1.00 1.00

RO/NF Inlet Pressure lbf/in² (psi) 131.04 119.44 112.40

DP/Vessel lbf/in² (psi) 10.60 6.04 7.86

Brine Pressure lbf/in² (psi) 120.44 113.40 104.54

Permeate Back Pressure lbf/in² (psi) 17.00 17.00 17.00

Lead Element TLF-400DG TLF-400DG TLF-400DG

   Feed Flow Rate USG/min 52.37 31.86 30.81

   Product Flow Rate USG/min 5.51 3.38 1.16

   Flux USG/ft²/day 19.75 12.14 4.17

Last Element TLF-400DG TLF-400DG TLF-400DG

   Permeate Flow Rate USG/min 3.70 1.35 0.44

   Brine Flow Rate USG/min 19.60 15.40 25.53

   Brine/Permeate Ratio - 5.30 11.44 57.70

   Net Driving Pressure lbf/in² (psi) 80.78 40.12 24.56

 
  Pass1 RO Inlet/Outlet Water analysis 

Unit
Stage1
Inlet

Stage1
Brine

Stage1
Permeate

Stage2
Inlet

Stage2
Brine

Stage2
Permeate

Stage3
Inlet

Stage3
Brine

Stage3
Permeate

Ca2+ mg/l 73.00 194.39 0.37 194.39 399.53 2.29 399.53 479.88 10.96

Mg2+ mg/l 20.30 54.15 0.05 54.15 111.68 0.29 111.68 134.49 1.37

Na+ mg/l 350.00 929.96 3.01 929.96 1903.43 18.42 1903.43 2278.92 87.57

K+ mg/l 22.40 59.38 0.28 59.38 120.99 1.69 120.99 144.36 7.99

Ba2+ mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Sr2+ mg/l 0.34 0.91 <0.01 0.91 1.86 0.01 1.86 2.24 0.05

NH4+ mg/l 8.76 23.10 0.18 23.10 46.64 1.06 46.64 55.25 4.99

Fe2+ mg/l 0.46 1.23 0.00 1.23 2.54 0.00 2.54 3.07 0.00

HCO3- mg/l 264.56 706.04 3.17 706.04 1441.24 15.99 1441.24 1723.12 76.12

Cl- mg/l 436.71 1161.15 3.28 1161.15 2379.66 20.16 2379.66 2851.73 96.69

SO42- mg/l 212.92 568.15 0.38 568.15 1172.39 2.35 1172.39 1412.48 11.34

NO3- mg/l 28.64 73.73 1.66 73.73 142.06 9.76 142.06 162.29 44.24

F- mg/l 0.80 2.11 0.02 2.11 4.27 0.09 4.27 5.06 0.44

Br- mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

PO43- mg/l 0.67 1.79 <0.01 1.79 3.70 <0.01 3.70 4.46 <0.01

CO32- mg/l 0.16 1.15 <0.01 1.15 5.49 <0.01 5.49 8.26 0.01

Boron mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

SiO2 mg/l 20.80 55.24 0.19 55.24 113.30 0.87 113.30 135.95 3.75

CO2 mg/l 51.44 49.79 50.55 49.79 49.23 49.39 49.23 48.40 48.86

TDS mg/l 1440.50 3832.47 12.59 3832.47 7848.78 72.98 7848.78 9401.55 345.55

pH - 6.90 7.31 5.05 7.31 7.59 5.75 7.59 7.67 6.42

Hardness mg/l CaCO₃ 267.12 711.70 1.13 711.70 1464.37 6.92 1464.37 1760.33 33.09

EC(25℃) μS/cm 2383.27 5716.75 25.50 5716.75 10878.95 130.73 10878.95 12785.62 598.58
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  2.1.2. Pass1 RO Element Level Data

  2.1.2.1. Pass1 RO Stage1 Elements

  Elements Flow & Pressure 

Element1 Element2 Element3 Element4 Element5 Element6 Element7

Element Type TLF-400DG TLF-400DG TLF-400DG TLF-400DG TLF-400DG TLF-400DG TLF-400DG

Area ft²(m²) 400 (37) 400 (37) 400 (37) 400 (37) 400 (37) 400 (37) 400 (37)

Membrane Age Year 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Flow Allowance - 1.00 1.00 1.00 1.00 1.00 1.00 1.00

SPI %/yr 10.00 10.00 10.00 10.00 10.00 10.00 10.00

Recovery % 10.51 11.23 12.05 12.96 13.95 14.96 15.88

Flux USG/ft²/day 19.75 18.88 17.98 17.01 15.93 14.70 13.27

Feed Flow Rate USG/min 52.37 46.86 41.60 36.58 31.84 27.40 23.30

Brine Flow Rate USG/min 46.86 41.60 36.58 31.84 27.40 23.30 19.60

Perm. Flow Rate USG/min 5.51 5.26 5.01 4.74 4.44 4.10 3.70

Beta - 1.22 1.23 1.24 1.24 1.25 1.25 1.25

Feed Pressure lbf/in² (psi) 131.04 128.67 126.64 124.92 123.47 122.26 121.26

DP lbf/in² (psi) 2.37 2.03 1.72 1.45 1.21 1.00 0.82

Brine Pressure lbf/in² (psi) 128.67 126.64 124.92 123.47 122.26 121.26 120.44

  Elements Feed Water Analysis 

Total Element1 Element2 Element3 Element4 Element5 Element6 Element7

Ca2+ mg/l 73.00 73.00 81.55 91.85 104.40 119.90 139.27 163.65

Mg2+ mg/l 20.30 20.30 22.68 25.55 29.05 33.37 38.77 45.57

Na+ mg/l 350.00 350.00 390.95 440.20 500.24 574.36 666.90 783.35

K+ mg/l 22.40 22.40 25.02 28.16 31.99 36.72 42.63 50.05

Ba2+ mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Sr2+ mg/l 0.34 0.34 0.38 0.43 0.49 0.56 0.65 0.76

NH4+ mg/l 8.76 8.76 9.78 11.00 12.49 14.33 16.62 19.49

Fe2+ mg/l 0.46 0.46 0.51 0.58 0.66 0.76 0.88 1.03

HCO3- mg/l 264.56 264.56 296.15 334.01 379.61 436.00 506.46 595.12

Cl- mg/l 436.71 436.71 487.82 549.32 624.29 716.85 832.44 977.93

SO42- mg/l 212.92 212.92 237.91 267.99 304.68 350.00 406.67 478.08

NO3- mg/l 28.64 28.64 31.91 35.82 40.58 46.41 53.62 62.60

F- mg/l 0.80 0.80 0.89 1.01 1.14 1.31 1.52 1.78

Br- mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

PO43- mg/l 0.67 0.67 0.75 0.84 0.96 1.10 1.28 1.51

CO32- mg/l 0.16 0.16 0.17 0.23 0.30 0.40 0.56 0.80

Boron mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

SiO2 mg/l 20.80 20.80 23.23 26.16 29.72 34.12 39.61 46.53

CO2 mg/l 51.44 51.44 50.97 50.54 50.46 50.28 50.02 49.70

TDS mg/l 1440.50 1440.50 1609.71 1813.15 2060.59 2366.19 2747.87 3228.24

pH - 6.90 6.90 6.95 7.00 7.05 7.11 7.17 7.24

  Elements Permeate Water Analysis 

Total Element1 Element2 Element3 Element4 Element5 Element6 Element7

Ca2+ mg/l 0.37 0.18 0.21 0.26 0.32 0.43 0.58 0.82

Mg2+ mg/l 0.05 0.02 0.03 0.03 0.04 0.05 0.07 0.10

Na+ mg/l 3.01 1.47 1.73 2.06 2.61 3.46 4.70 6.57

K+ mg/l 0.28 0.13 0.16 0.19 0.24 0.32 0.43 0.60

Ba2+ mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Sr2+ mg/l <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01

NH4+ mg/l 0.18 0.09 0.10 0.12 0.15 0.20 0.27 0.38

Fe2+ mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

HCO3- mg/l 3.17 2.07 2.24 2.45 2.84 3.43 4.39 5.88

Cl- mg/l 3.28 1.59 1.87 2.23 2.83 3.76 5.11 7.15

SO42- mg/l 0.38 0.18 0.22 0.26 0.33 0.44 0.59 0.83

NO3- mg/l 1.66 0.82 0.96 1.14 1.44 1.90 2.57 3.58

F- mg/l 0.02 <0.01 <0.01 0.01 0.01 0.02 0.02 0.03

Br- mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

PO43- mg/l <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01

CO32- mg/l <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01

Boron mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

SiO2 mg/l 0.19 0.11 0.13 0.15 0.18 0.22 0.28 0.37

CO2 mg/l 50.55 51.44 50.97 50.54 50.46 50.28 50.02 49.70

TDS mg/l 12.59 6.67 7.65 8.90 11.00 14.23 19.04 26.32

pH - 5.05 4.86 4.90 4.94 5.00 5.09 5.20 5.32
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  2.1.2. Pass1 RO Element Level Data

  2.1.2.2. Pass1 RO Stage2 Elements

  Elements Flow & Pressure 

Element1 Element2 Element3 Element4 Element5 Element6 Element7

Element Type TLF-400DG TLF-400DG TLF-400DG TLF-400DG TLF-400DG TLF-400DG TLF-400DG

Area ft²(m²) 400 (37) 400 (37) 400 (37) 400 (37) 400 (37) 400 (37) 400 (37)

Membrane Age Year 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Flow Allowance - 1.00 1.00 1.00 1.00 1.00 1.00 1.00

SPI %/yr 10.00 10.00 10.00 10.00 10.00 10.00 10.00

Recovery % 10.62 10.70 10.60 10.29 9.75 8.98 8.04

Flux USG/ft²/day 12.14 10.93 9.67 8.39 7.13 5.93 4.83

Feed Flow Rate USG/min 31.86 28.47 25.42 22.73 20.39 18.40 16.75

Brine Flow Rate USG/min 28.47 25.42 22.73 20.39 18.40 16.75 15.40

Perm. Flow Rate USG/min 3.38 3.05 2.70 2.34 1.99 1.65 1.35

Beta - 1.18 1.17 1.16 1.15 1.13 1.12 1.10

Feed Pressure lbf/in² (psi) 119.44 118.20 117.12 116.18 115.36 114.63 113.99

DP lbf/in² (psi) 1.24 1.08 0.94 0.82 0.73 0.65 0.59

Brine Pressure lbf/in² (psi) 118.20 117.12 116.18 115.36 114.63 113.99 113.40

  Elements Feed Water Analysis 

Total Element1 Element2 Element3 Element4 Element5 Element6 Element7

Ca2+ mg/l 194.39 194.39 217.37 243.26 271.90 302.83 335.20 367.87

Mg2+ mg/l 54.15 54.15 60.57 67.81 75.83 84.50 93.58 102.76

Na+ mg/l 929.96 929.96 1039.52 1162.78 1299.02 1445.95 1599.46 1754.00

K+ mg/l 59.38 59.38 66.35 74.18 82.82 92.13 101.84 111.59

Ba2+ mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Sr2+ mg/l 0.91 0.91 1.01 1.13 1.27 1.41 1.56 1.71

NH4+ mg/l 23.10 23.10 25.79 28.80 32.12 35.69 39.39 43.09

Fe2+ mg/l 1.23 1.23 1.37 1.54 1.72 1.92 2.13 2.34

HCO3- mg/l 706.04 706.04 789.40 883.09 985.92 1096.89 1212.35 1328.87

Cl- mg/l 1161.15 1161.15 1298.10 1452.23 1622.64 1806.50 1998.69 2192.30

SO42- mg/l 568.15 568.15 635.57 711.55 795.72 886.74 982.16 1078.62

NO3- mg/l 73.73 73.73 81.96 91.09 101.01 111.48 122.12 132.48

F- mg/l 2.11 2.11 2.36 2.63 2.94 3.26 3.60 3.94

Br- mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

PO43- mg/l 1.79 1.79 2.00 2.24 2.51 2.79 3.10 3.40

CO32- mg/l 1.15 1.15 1.47 1.89 2.40 3.03 3.75 4.59

Boron mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

SiO2 mg/l 55.24 55.24 61.75 69.09 77.20 85.95 95.11 104.35

CO2 mg/l 49.79 49.79 49.44 49.11 49.25 49.21 49.44 49.29

TDS mg/l 3832.47 3832.47 4284.61 4793.31 5355.02 5961.07 6594.05 7231.92

pH - 7.31 7.31 7.36 7.40 7.45 7.49 7.53 7.56

  Elements Permeate Water Analysis 

Total Element1 Element2 Element3 Element4 Element5 Element6 Element7

Ca2+ mg/l 2.29 1.04 1.33 1.73 2.28 3.04 4.07 5.50

Mg2+ mg/l 0.29 0.13 0.17 0.22 0.28 0.38 0.51 0.69

Na+ mg/l 18.42 8.35 10.71 13.92 18.32 24.36 32.68 44.05

K+ mg/l 1.69 0.76 0.98 1.28 1.68 2.23 2.99 4.03

Ba2+ mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Sr2+ mg/l 0.01 <0.01 <0.01 <0.01 0.01 0.01 0.02 0.03

NH4+ mg/l 1.06 0.48 0.62 0.81 1.06 1.40 1.88 2.53

Fe2+ mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

HCO3- mg/l 15.99 7.40 9.35 12.08 15.94 21.04 28.21 38.03

Cl- mg/l 20.16 9.10 11.69 15.21 20.03 26.68 35.84 48.40

SO42- mg/l 2.35 1.06 1.36 1.77 2.33 3.11 4.18 5.66

NO3- mg/l 9.76 4.52 5.77 7.46 9.75 12.88 17.13 22.88

F- mg/l 0.09 0.04 0.05 0.07 0.09 0.12 0.17 0.22

Br- mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

PO43- mg/l <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01

CO32- mg/l <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01

Boron mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

SiO2 mg/l 0.87 0.44 0.55 0.69 0.87 1.13 1.47 1.94

CO2 mg/l 49.39 49.79 49.44 49.11 49.25 49.21 49.44 49.29

TDS mg/l 72.98 33.33 42.60 55.25 72.66 96.38 129.15 173.96

pH - 5.75 5.42 5.52 5.63 5.75 5.87 5.99 6.12
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  2.1.2. Pass1 RO Element Level Data

  2.1.2.3. Pass1 RO Stage3 Elements

  Elements Flow & Pressure 

Element1 Element2 Element3 Element4 Element5 Element6 Element7

Element Type TLF-400DG TLF-400DG TLF-400DG TLF-400DG TLF-400DG TLF-400DG TLF-400DG

Area ft²(m²) 400 (37) 400 (37) 400 (37) 400 (37) 400 (37) 400 (37) 400 (37)

Membrane Age Year 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Flow Allowance - 1.00 1.00 1.00 1.00 1.00 1.00 1.00

SPI %/yr 10.00 10.00 10.00 10.00 10.00 10.00 10.00

Recovery % 3.77 3.35 2.94 2.57 2.24 1.95 1.70

Flux USG/ft²/day 4.17 3.56 3.02 2.57 2.18 1.85 1.59

Feed Flow Rate USG/min 30.81 29.65 28.65 27.81 27.10 26.49 25.97

Brine Flow Rate USG/min 29.65 28.65 27.81 27.10 26.49 25.97 25.53

Perm. Flow Rate USG/min 1.16 0.99 0.84 0.72 0.61 0.52 0.44

Beta - 1.06 1.05 1.04 1.04 1.03 1.03 1.02

Feed Pressure lbf/in² (psi) 112.40 111.15 109.96 108.81 107.70 106.62 105.57

DP lbf/in² (psi) 1.25 1.19 1.15 1.11 1.08 1.05 1.03

Brine Pressure lbf/in² (psi) 111.15 109.96 108.81 107.70 106.62 105.57 104.54

  Elements Feed Water Analysis 

Total Element1 Element2 Element3 Element4 Element5 Element6 Element7

Ca2+ mg/l 399.53 399.53 414.93 429.01 441.73 453.09 463.15 472.04

Mg2+ mg/l 111.68 111.68 116.02 120.00 123.61 126.83 129.70 132.24

Na+ mg/l 1903.43 1903.43 1975.93 2042.10 2101.68 2154.72 2201.56 2242.74

K+ mg/l 120.99 120.99 125.54 129.68 133.40 136.70 139.60 142.14

Ba2+ mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Sr2+ mg/l 1.86 1.86 1.93 2.00 2.06 2.11 2.16 2.20

NH4+ mg/l 46.64 46.64 48.34 49.89 51.27 52.48 53.54 54.46

Fe2+ mg/l 2.54 2.54 2.64 2.73 2.82 2.89 2.96 3.01

HCO3- mg/l 1441.24 1441.24 1496.06 1545.63 1590.41 1630.45 1665.31 1696.04

Cl- mg/l 2379.66 2379.66 2470.61 2553.67 2628.52 2695.22 2754.18 2806.08

SO42- mg/l 1172.39 1172.39 1218.06 1259.93 1297.84 1331.79 1361.99 1388.76

NO3- mg/l 142.06 142.06 146.56 150.49 153.86 156.68 158.99 160.84

F- mg/l 4.27 4.27 4.42 4.56 4.69 4.80 4.90 4.98

Br- mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

PO43- mg/l 3.70 3.70 3.84 3.98 4.10 4.20 4.30 4.38

CO32- mg/l 5.49 5.49 6.00 6.44 6.87 7.30 7.64 7.96

Boron mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

SiO2 mg/l 113.30 113.30 117.65 121.63 125.21 128.42 131.25 133.75

CO2 mg/l 49.23 49.23 48.91 48.94 48.80 48.49 48.58 48.54

TDS mg/l 7848.78 7848.78 8148.53 8421.76 8668.07 8887.68 9081.22 9251.63

pH - 7.59 7.59 7.61 7.63 7.64 7.65 7.66 7.67

  Elements Permeate Water Analysis 

Total Element1 Element2 Element3 Element4 Element5 Element6 Element7

Ca2+ mg/l 10.96 6.63 8.03 9.69 11.66 13.96 16.58 19.50

Mg2+ mg/l 1.37 0.83 1.00 1.21 1.46 1.75 2.08 2.45

Na+ mg/l 87.57 53.09 64.19 77.48 93.19 111.49 132.31 155.56

K+ mg/l 7.99 4.85 5.86 7.08 8.51 10.18 12.07 14.19

Ba2+ mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Sr2+ mg/l 0.05 0.03 0.04 0.05 0.05 0.07 0.08 0.09

NH4+ mg/l 4.99 3.04 3.67 4.42 5.31 6.34 7.52 8.82

Fe2+ mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

HCO3- mg/l 76.12 46.07 55.69 67.14 81.13 97.07 114.92 135.71

Cl- mg/l 96.69 58.44 70.73 85.45 102.88 123.21 146.36 172.26

SO42- mg/l 11.34 6.84 8.29 10.02 12.07 14.47 17.20 20.26

NO3- mg/l 44.24 27.29 32.82 39.39 47.10 56.02 66.09 77.23

F- mg/l 0.44 0.27 0.33 0.39 0.47 0.56 0.67 0.79

Br- mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

PO43- mg/l <0.01 <0.01 <0.01 <0.01 0.01 0.01 0.01 0.02

CO32- mg/l 0.01 <0.01 <0.01 <0.01 0.01 0.02 0.02 0.03

Boron mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

SiO2 mg/l 3.75 2.30 2.77 3.32 3.98 4.75 5.64 6.64

CO2 mg/l 48.86 49.23 48.91 48.94 48.80 48.49 48.58 48.54

TDS mg/l 345.55 209.70 253.42 305.65 367.84 439.91 521.55 613.55

pH - 6.42 6.20 6.29 6.36 6.45 6.52 6.59 6.66

Computed date:12/22/2025 07:29  8/8
125



SYSTEM OVERVIEW REPORT(FULL)

Project Name : OCWD TLF-400DG 78_48_24-7M + Qp3472gpm + R85% + 17PSI PBP + Y0 + SPI10% + FF1

Component Info : Software  //  RO Calculation  //  NF Calculation  //  RO Membrane Database  //  NF Membrane Database

1.4.39.1  //  2.1  //  1.1.1  //  2.1  //  1.4

1. PROJECTION SUMMARY

1.1. Flow Diagram 

Minimum Temperature : 67.10  deg. F
Maximum Temperature : 80.60  deg. F

 

1.2. Inlet/Outlet Summary 

Total RO/NF System

Temperature
deg. F

Flow Rate
USG/min

TDS
mg/l

Boron
mg/l

Cl
mg/l

Others※
mg/l

Feed 80.60 4084.71 1450.75 0.00 436.71 1014.04

  Total feed - 4084.71 1450.75 0.00 436.71 1014.04

Product 80.60 3472.00 60.45 0.00 16.70 43.75

  Total Product - 3472.00 60.45 0.00 16.70 43.75

Discharge 80.60 612.71 9280.78 0.00 2816.75 6464.04

  Total Discharge - 612.71 9280.78 0.00 2816.75 6464.04

Total System Recovery 85.00%

※Details for others available at 1.4 Stream Details 

1.3. RO/NF Summary 

RO/NF
Name

Stg. Rec.
Avg.
Flux

Feed
Press.

Total
DP

Membrane
Age

SPI FA
Element Type

(EL/PV)
Total
PV

Stream
Flow
Rate

TDS

%
USG/

ft²/day
lbf/in²
(psi)

lbf/in²
(psi)

year %/year - pcs USG/min mg/l

Pass1 RO 3 85.00 11.86 118.2 20.00 0.00 10.00 1.000 TLF-400DG(7) 150  Feed 4085 1441

 Brine 612.7 9281

 Perm.(Front)

 Perm.(Rear) 3472 60.45

Disclaimer : 
The program is intended to be used by persons having technical skill, at their own discretion and risk. The projections, obtained with the program, are the expected
system performance, based on the average, nominal element-performance and are not automatically guaranteed.Toray shall not be liable for any error or miscalculation
in the program.The obtained results cannot be used to raise any claim for liability or warranty. It is the users responsibility to make provisions against fouling,
scaling and chemical attacks, to account for piping and valve pressure losses, feed pump suction pressure and permeate backpressure. For questions please contact us
through our website at www.water.toray 
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1.4. Stream Details 

Stream Name Raw Feed Pump IN Pass1 Feed Pass1 Perm. Pass1 Brine

Connected unit Dosing IN Pump IN RO IN Product IN DischargeIN

Flow Rate USG/min 4084.71 4084.71 4084.71 3472.00 612.71

Pressure lbf/in² (psi) 0.00 0.00 118.20 17.00 95.20

Ca2+ mg/l 73.00 73.00 73.00 1.90 475.90

Mg2+ mg/l 20.30 20.30 20.30 0.24 133.98

Na+ mg/l 350.00 350.00 350.00 15.18 2247.33

K+ mg/l 22.40 22.40 22.40 1.39 141.46

Ba2+ mg/l 0.00 0.00 0.00 0.00 0.00

Sr2+ mg/l 0.34 0.34 0.34 <0.01 2.22

NH4+ mg/l 8.76 8.76 8.76 0.87 53.47

Fe2+ mg/l 0.46 0.46 0.46 0.00 3.07

HCO3- mg/l 314.00 268.29 268.29 13.68 1716.17

Cl- mg/l 436.71 436.71 436.71 16.70 2816.75

SO42- mg/l 173.00 210.13 210.13 1.93 1389.94

NO3- mg/l 28.64 28.64 28.64 7.72 147.21

F- mg/l 0.80 0.80 0.80 0.08 4.90

Br- mg/l 0.00 0.00 0.00 0.00 0.00

PO43- mg/l 0.67 0.67 0.67 <0.01 4.46

CO32- mg/l 0.87 0.19 0.19 <0.01 9.62

Boron mg/l 0.00 0.00 0.00 0.00 0.00

SiO2 mg/l 20.80 20.80 20.80 0.77 134.32

CO2 mg/l 13.95 47.42 47.42 143.23 43.86

TDS mg/l 1450.75 1441.49 1441.49 60.45 9280.78

pH - 7.50 6.90 6.90 5.18 7.67

Hardness mg/l CaCO₃ 267.12 267.12 267.12 5.74 1748.27

EC(25℃) μS/cm 2363.87 2382.03 2382.03 110.18 12631.52
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1.5. Saturation 

Pass1 RO Pass1 RO

Unit Feed Brine

LSI - -0.35 1.77

SDSI - -0.32 1.53

CaCO3 % - -

CaSO4 % 3.11 39.83

CaF2 % - -

PO4 % 3.52 10000.00

BaSO4 % 0.00 0.00

Mg(OH)2 % - -

SrSO4 % 0.99 9.28

SrCO3 % - -

SiO2 % 19.86 104.13

1.6. Energy Consumption 

Unit Feed Pump Pass1 RO Total

PX Model - - - - -

Quantity - - - - -

Power Used kW 0.00 262.52 0.00 262.52

Pump Efficiency - 0.80 0.80 0.80 -

Motor Efficiency - 1.00 1.00 1.00 -

ERD Efficiency - - - - -
Lubrication Flow
Fraction

% - - - -

ERD Mixing Fraction % - - - -

ERD Internal Press.
Drop

lbf/in²
(psi)

- - - -

ERD Power Saved kW - - - -

ERD Discharge Press.
lbf/in²
(psi)

- - - -

Power Consumption kWh/m3 - - - 0.33

1.7. Chemicals 

Sulfuric
Dosing

Total

Sulphuric Acid mg/L 21.84 21.84

kg/d 844.15 844.15

Hydrochloric Acid mg/L -

kg/d -

Sodium Carbonate mg/L -

kg/d -

Lime (Calcium Hydroxide) mg/L -

kg/d -

Sodium Hydroxide mg/L -

kg/d -

Sodium Chloride mg/L -

kg/d -

Disclaimer : 
Chemical consumption is based on 100% solution or solid chemicals. This information is for reference only and is not guaranteed. 
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1.8. Warnings 

Warning

Caution Pass1 RO, Stage 2, Module 6 Brine flow rate is below recommended lower limit. Reference value=15.77[USG/min], Actual=15
.27[USG/min] (C0123)
Pass1 RO, Stage 2, Module 7 Brine flow rate is below recommended lower limit. Reference value=15.77[USG/min], Actual=14
.41[USG/min] (C0123)
Pass1 RO, Stage 1 Lead element flux exceeds recommended upper limit. Reference value=14.73[USG/ft²/day], Actual=22.47
[USG/ft²/day] (C0125)

Notice Pass1 RO, Stage 1, Module 2 Brine to permeate ratio is below lower limit. Reference value=7 Actual=6.76998 (C0136)
Pass1 RO, Stage 1, Module 3 Brine to permeate ratio is below lower limit. Reference value=7 Actual=6.20352 (C0136)
Pass1 RO, Stage 1, Module 4 Brine to permeate ratio is below lower limit. Reference value=7 Actual=5.67904 (C0136)
Pass1 RO, Stage 1, Module 5 Brine to permeate ratio is below lower limit. Reference value=7 Actual=5.22624 (C0136)
Pass1 RO, Stage 1, Module 6 Brine to permeate ratio is below lower limit. Reference value=7 Actual=4.88574 (C0136)
Pass1 RO, Stage 1, Module 7 Brine to permeate ratio is below lower limit. Reference value=7 Actual=4.71444 (C0136)
Pass1 RO The Langelier Saturation Index (LSI) is greater than 0. Scale inhibitor required.(C0137)
Pass1 RO Concentration of silica exceeds saturation.See https://rpicalc.ropur.com for details.(C0142)
Pass1 RO Concentration of phosphate exceeds saturation.See https://rpicalc.ropur.com for details.(C0447)
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2. RO/NF Details
2.1. Pass1 RO Details
  2.1.1. Pass1 RO Unit Level Data
  Pass1 RO System Data 

Feed Water Type Tertiary Waste MF/UF

Temperature deg. F 80.60

Feed Pressure lbf/in² (psi) 118.20

Total DP lbf/in² (psi) 20.00

Brine Pressure lbf/in² (psi) 95.20

Recovery % 85.00

Average Flux USG/ft²/day 11.86

Feed Flow Rate USG/min 4084.71

Brine Flow Rate USG/min 612.71

Perm. Flow Rate (Total) USG/min 3472.00

Perm. Flow Rate (Front) USG/min -

Perm. Flow Rate (Rear) USG/min 3472.00

Feed TDS mg/l 1441.49

Brine TDS mg/l 9280.78

Perm. TDS (Total) mg/l 60.46

Perm. TDS (Front) mg/l -

Perm. TDS (Rear) mg/l 60.45

Total Vessels pcs 150

Total Elements pcs 1050

 
  Pass1 RO Stage data 

Stage1 Stage2 Stage3

Vessels/Stage pcs 78 48 24

Elements/Vessel pcs 7 7 7

Elements/Stage pcs 546 336 168

Recovery % 67.71 47.56 11.41

Average Flux USG/ft²/day 18.17 6.69 1.68

Feed Flow Rate USG/min 4084.71 1318.82 691.62

Brine Flow Rate USG/min 1318.82 691.62 612.71

Perm. Flow Rate USG/min 2765.89 627.20 78.91

Boost Pressure lbf/in² (psi) 0.00 0.00 0.00

Feed Pipe Pressure Loss lbf/in² (psi) 1.00 1.00 1.00

RO/NF Inlet Pressure lbf/in² (psi) 117.20 107.37 101.88

DP/Vessel lbf/in² (psi) 8.83 4.49 6.68

Brine Pressure lbf/in² (psi) 108.37 102.88 95.20

Permeate Back Pressure lbf/in² (psi) 17.00 17.00 17.00

Lead Element TLF-400DG TLF-400DG TLF-400DG

   Feed Flow Rate USG/min 52.37 27.48 28.82

   Product Flow Rate USG/min 6.27 3.10 0.70

   Flux USG/ft²/day 22.47 11.12 2.52

Last Element TLF-400DG TLF-400DG TLF-400DG

   Permeate Flow Rate USG/min 3.59 0.86 0.31

   Brine Flow Rate USG/min 16.91 14.41 25.53

   Brine/Permeate Ratio - 4.71 16.72 83.37

   Net Driving Pressure lbf/in² (psi) 63.43 28.13 20.94

 
  Pass1 RO Inlet/Outlet Water analysis 

Unit
Stage1
Inlet

Stage1
Brine

Stage1
Permeate

Stage2
Inlet

Stage2
Brine

Stage2
Permeate

Stage3
Inlet

Stage3
Brine

Stage3
Permeate

Ca2+ mg/l 73.00 224.90 0.57 224.90 424.47 4.83 424.47 475.90 25.11

Mg2+ mg/l 20.30 62.72 0.07 62.72 119.06 0.61 119.06 133.98 3.19

Na+ mg/l 350.00 1074.36 4.61 1074.36 2013.65 38.60 2013.65 2247.33 199.24

K+ mg/l 22.40 68.49 0.42 68.49 127.39 3.54 127.39 141.46 18.17

Ba2+ mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Sr2+ mg/l 0.34 1.05 <0.01 1.05 1.98 0.02 1.98 2.22 0.12

NH4+ mg/l 8.76 26.56 0.27 26.56 48.64 2.21 48.64 53.47 11.18

Fe2+ mg/l 0.46 1.42 0.00 1.42 2.72 0.00 2.72 3.07 0.00

HCO3- mg/l 268.29 825.05 4.48 825.05 1539.72 33.81 1539.72 1716.17 176.27

Cl- mg/l 436.71 1342.08 5.01 1342.08 2520.67 42.43 2520.67 2816.75 221.84

SO42- mg/l 210.13 649.63 0.57 649.63 1234.31 4.90 1234.31 1389.94 25.90

NO3- mg/l 28.64 83.43 2.52 83.43 141.18 19.74 141.18 147.21 94.36

F- mg/l 0.80 2.43 0.02 2.43 4.45 0.20 4.45 4.90 1.00

Br- mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

PO43- mg/l 0.67 2.07 <0.01 2.07 3.95 <0.01 3.95 4.46 0.02

CO32- mg/l 0.19 1.85 <0.01 1.85 7.32 <0.01 7.32 9.62 0.07

Boron mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

SiO2 mg/l 20.80 63.79 0.30 63.79 120.00 1.81 120.00 134.32 8.78

CO2 mg/l 47.42 46.04 46.78 46.04 45.41 45.95 45.41 43.86 44.95

TDS mg/l 1441.49 4429.83 18.86 4429.83 8309.51 152.70 8309.51 9280.78 785.24

pH - 6.90 7.36 5.18 7.36 7.62 6.06 7.62 7.67 6.76

Hardness mg/l CaCO₃ 267.12 823.71 1.73 823.71 1557.46 14.59 1557.46 1748.27 75.97

EC(25℃) μS/cm 2382.03 6507.21 35.90 6507.21 11442.61 269.68 11442.61 12631.52 1277.97
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  2.1.2. Pass1 RO Element Level Data

  2.1.2.1. Pass1 RO Stage1 Elements

  Elements Flow & Pressure 

Element1 Element2 Element3 Element4 Element5 Element6 Element7

Element Type TLF-400DG TLF-400DG TLF-400DG TLF-400DG TLF-400DG TLF-400DG TLF-400DG

Area ft²(m²) 400 (37) 400 (37) 400 (37) 400 (37) 400 (37) 400 (37) 400 (37)

Membrane Age Year 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Flow Allowance - 1.00 1.00 1.00 1.00 1.00 1.00 1.00

SPI %/yr 10.00 10.00 10.00 10.00 10.00 10.00 10.00

Recovery % 11.97 12.87 13.88 14.97 16.06 16.99 17.50

Flux USG/ft²/day 22.47 21.28 20.00 18.58 16.94 15.04 12.86

Feed Flow Rate USG/min 52.37 46.10 40.17 34.59 29.41 24.69 20.49

Brine Flow Rate USG/min 46.10 40.17 34.59 29.41 24.69 20.49 16.91

Perm. Flow Rate USG/min 6.27 5.93 5.58 5.18 4.72 4.19 3.59

Beta - 1.20 1.21 1.21 1.22 1.22 1.22 1.20

Feed Pressure lbf/in² (psi) 117.20 115.08 113.32 111.87 110.69 109.74 108.97

DP lbf/in² (psi) 2.11 1.76 1.45 1.18 0.95 0.76 0.61

Brine Pressure lbf/in² (psi) 115.08 113.32 111.87 110.69 109.74 108.97 108.37

  Elements Feed Water Analysis 

Total Element1 Element2 Element3 Element4 Element5 Element6 Element7

Ca2+ mg/l 73.00 73.00 82.89 95.09 110.36 129.71 154.40 185.80

Mg2+ mg/l 20.30 20.30 23.06 26.46 30.71 36.11 43.00 51.78

Na+ mg/l 350.00 350.00 397.31 455.65 528.64 621.04 738.82 888.43

K+ mg/l 22.40 22.40 25.42 29.14 33.80 39.69 47.19 56.69

Ba2+ mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Sr2+ mg/l 0.34 0.34 0.39 0.44 0.51 0.60 0.72 0.87

NH4+ mg/l 8.76 8.76 9.93 11.38 13.19 15.47 18.37 22.03

Fe2+ mg/l 0.46 0.46 0.52 0.60 0.70 0.82 0.98 1.18

HCO3- mg/l 268.29 268.29 304.97 349.93 406.20 477.38 568.06 682.55

Cl- mg/l 436.71 436.71 495.78 568.64 659.80 775.24 922.44 1109.48

SO42- mg/l 210.13 210.13 238.66 273.87 317.96 373.87 445.27 536.21

NO3- mg/l 28.64 28.64 32.39 36.98 42.68 49.82 58.79 69.94

F- mg/l 0.80 0.80 0.91 1.04 1.20 1.41 1.68 2.01

Br- mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

PO43- mg/l 0.67 0.67 0.76 0.87 1.01 1.19 1.42 1.71

CO32- mg/l 0.19 0.19 0.21 0.29 0.40 0.56 0.82 1.22

Boron mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

SiO2 mg/l 20.80 20.80 23.61 27.07 31.40 36.88 43.86 52.75

CO2 mg/l 47.42 47.42 47.11 46.93 46.69 46.43 46.15 46.25

TDS mg/l 1441.49 1441.49 1636.80 1877.45 2178.56 2559.79 3045.82 3662.65

pH - 6.90 6.90 6.95 7.01 7.07 7.14 7.21 7.29

  Elements Permeate Water Analysis 

Total Element1 Element2 Element3 Element4 Element5 Element6 Element7

Ca2+ mg/l 0.57 0.24 0.29 0.36 0.48 0.68 0.98 1.48

Mg2+ mg/l 0.07 0.03 0.04 0.04 0.06 0.08 0.12 0.18

Na+ mg/l 4.61 1.93 2.33 2.88 3.89 5.46 7.90 11.87

K+ mg/l 0.42 0.18 0.21 0.26 0.36 0.50 0.73 1.09

Ba2+ mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Sr2+ mg/l <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01

NH4+ mg/l 0.27 0.11 0.14 0.17 0.23 0.32 0.46 0.69

Fe2+ mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

HCO3- mg/l 4.48 2.39 2.65 3.06 3.83 5.07 7.11 10.44

Cl- mg/l 5.01 2.09 2.53 3.12 4.23 5.93 8.59 12.93

SO42- mg/l 0.57 0.24 0.29 0.36 0.48 0.68 0.98 1.48

NO3- mg/l 2.52 1.07 1.29 1.59 2.14 2.98 4.28 6.37

F- mg/l 0.02 <0.01 0.01 0.01 0.02 0.03 0.04 0.06

Br- mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

PO43- mg/l <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01

CO32- mg/l <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01

Boron mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

SiO2 mg/l 0.30 0.15 0.18 0.22 0.27 0.35 0.48 0.66

CO2 mg/l 46.78 47.42 47.11 46.93 46.69 46.43 46.15 46.25

TDS mg/l 18.86 8.43 9.96 12.08 15.99 22.08 31.67 47.27

pH - 5.18 4.92 4.96 5.03 5.13 5.25 5.39 5.56
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  2.1.2. Pass1 RO Element Level Data

  2.1.2.2. Pass1 RO Stage2 Elements

  Elements Flow & Pressure 

Element1 Element2 Element3 Element4 Element5 Element6 Element7

Element Type TLF-400DG TLF-400DG TLF-400DG TLF-400DG TLF-400DG TLF-400DG TLF-400DG

Area ft²(m²) 400 (37) 400 (37) 400 (37) 400 (37) 400 (37) 400 (37) 400 (37)

Membrane Age Year 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Flow Allowance - 1.00 1.00 1.00 1.00 1.00 1.00 1.00

SPI %/yr 10.00 10.00 10.00 10.00 10.00 10.00 10.00

Recovery % 11.29 10.82 10.07 9.06 7.91 6.73 5.64

Flux USG/ft²/day 11.12 9.46 7.85 6.35 5.04 3.95 3.09

Feed Flow Rate USG/min 27.48 24.37 21.74 19.55 17.78 16.37 15.27

Brine Flow Rate USG/min 24.37 21.74 19.55 17.78 16.37 15.27 14.41

Perm. Flow Rate USG/min 3.10 2.64 2.19 1.77 1.41 1.10 0.86

Beta - 1.14 1.13 1.11 1.09 1.08 1.06 1.05

Feed Pressure lbf/in² (psi) 107.37 106.46 105.68 104.99 104.39 103.84 103.34

DP lbf/in² (psi) 0.91 0.78 0.68 0.61 0.55 0.50 0.46

Brine Pressure lbf/in² (psi) 106.46 105.68 104.99 104.39 103.84 103.34 102.88

  Elements Feed Water Analysis 

Total Element1 Element2 Element3 Element4 Element5 Element6 Element7

Ca2+ mg/l 224.90 224.90 253.26 283.65 314.98 345.85 374.93 401.26

Mg2+ mg/l 62.72 62.72 70.67 79.21 88.02 96.73 104.95 112.43

Na+ mg/l 1074.36 1074.36 1209.00 1353.04 1501.12 1646.58 1783.03 1905.98

K+ mg/l 68.49 68.49 77.01 86.12 95.45 104.58 113.11 120.75

Ba2+ mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Sr2+ mg/l 1.05 1.05 1.18 1.32 1.47 1.61 1.75 1.87

NH4+ mg/l 26.56 26.56 29.82 33.29 36.82 40.25 43.43 46.24

Fe2+ mg/l 1.42 1.42 1.61 1.80 2.00 2.20 2.39 2.56

HCO3- mg/l 825.05 825.05 928.03 1037.70 1150.70 1261.44 1365.13 1458.35

Cl- mg/l 1342.08 1342.08 1510.59 1690.98 1876.56 2059.02 2230.39 2385.02

SO42- mg/l 649.63 649.63 732.03 820.52 911.93 1002.28 1087.70 1165.42

NO3- mg/l 83.43 83.43 92.95 102.83 112.58 121.68 129.63 136.15

F- mg/l 2.43 2.43 2.73 3.04 3.37 3.68 3.97 4.23

Br- mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

PO43- mg/l 2.07 2.07 2.34 2.62 2.91 3.20 3.48 3.73

CO32- mg/l 1.85 1.85 2.40 3.04 3.83 4.69 5.59 6.49

Boron mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

SiO2 mg/l 63.79 63.79 71.80 80.38 89.22 97.91 106.09 113.49

CO2 mg/l 46.04 46.04 45.96 46.14 45.97 45.84 45.69 45.53

TDS mg/l 4429.83 4429.83 4985.42 5579.55 6190.96 6791.71 7355.58 7863.98

pH - 7.36 7.36 7.41 7.45 7.50 7.53 7.57 7.59

  Elements Permeate Water Analysis 

Total Element1 Element2 Element3 Element4 Element5 Element6 Element7

Ca2+ mg/l 4.83 2.02 2.74 3.75 5.17 7.15 9.81 13.25

Mg2+ mg/l 0.61 0.25 0.34 0.47 0.65 0.90 1.24 1.67

Na+ mg/l 38.60 16.21 21.93 30.00 41.35 57.08 78.25 105.59

K+ mg/l 3.54 1.49 2.01 2.75 3.79 5.23 7.16 9.65

Ba2+ mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Sr2+ mg/l 0.02 <0.01 0.01 0.02 0.02 0.03 0.05 0.06

NH4+ mg/l 2.21 0.94 1.26 1.72 2.37 3.26 4.45 5.99

Fe2+ mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

HCO3- mg/l 33.81 14.18 19.12 26.20 36.13 49.92 68.78 92.94

Cl- mg/l 42.43 17.69 23.98 32.87 45.39 62.80 86.31 116.77

SO42- mg/l 4.90 2.03 2.76 3.79 5.24 7.26 10.00 13.56

NO3- mg/l 19.74 8.60 11.54 15.63 21.30 29.03 39.24 52.14

F- mg/l 0.20 0.08 0.11 0.15 0.21 0.29 0.40 0.53

Br- mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

PO43- mg/l <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.01

CO32- mg/l <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.02

Boron mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

SiO2 mg/l 1.81 0.85 1.10 1.45 1.94 2.61 3.51 4.68

CO2 mg/l 45.95 46.04 45.96 46.14 45.97 45.84 45.69 45.53

TDS mg/l 152.70 64.36 86.90 118.82 163.58 225.57 309.20 416.86

pH - 6.06 5.69 5.82 5.95 6.09 6.22 6.36 6.49
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  2.1.2. Pass1 RO Element Level Data

  2.1.2.3. Pass1 RO Stage3 Elements

  Elements Flow & Pressure 

Element1 Element2 Element3 Element4 Element5 Element6 Element7

Element Type TLF-400DG TLF-400DG TLF-400DG TLF-400DG TLF-400DG TLF-400DG TLF-400DG

Area ft²(m²) 400 (37) 400 (37) 400 (37) 400 (37) 400 (37) 400 (37) 400 (37)

Membrane Age Year 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Flow Allowance - 1.00 1.00 1.00 1.00 1.00 1.00 1.00

SPI %/yr 10.00 10.00 10.00 10.00 10.00 10.00 10.00

Recovery % 2.44 2.12 1.86 1.64 1.46 1.31 1.19

Flux USG/ft²/day 2.52 2.14 1.83 1.58 1.39 1.23 1.10

Feed Flow Rate USG/min 28.82 28.11 27.52 27.01 26.56 26.18 25.84

Brine Flow Rate USG/min 28.11 27.52 27.01 26.56 26.18 25.84 25.53

Perm. Flow Rate USG/min 0.70 0.60 0.51 0.44 0.39 0.34 0.31

Beta - 1.03 1.02 1.02 1.02 1.01 1.01 1.01

Feed Pressure lbf/in² (psi) 101.88 100.86 99.86 98.89 97.94 97.01 96.10

DP lbf/in² (psi) 1.02 0.99 0.97 0.95 0.93 0.91 0.90

Brine Pressure lbf/in² (psi) 100.86 99.86 98.89 97.94 97.01 96.10 95.20

  Elements Feed Water Analysis 

Total Element1 Element2 Element3 Element4 Element5 Element6 Element7

Ca2+ mg/l 424.47 424.47 434.68 443.67 451.62 458.69 465.01 470.72

Mg2+ mg/l 119.06 119.06 121.98 124.57 126.87 128.93 130.77 132.45

Na+ mg/l 2013.65 2013.65 2060.77 2102.04 2138.29 2170.31 2198.79 2224.30

K+ mg/l 127.39 127.39 130.28 132.80 134.99 136.91 138.61 140.11

Ba2+ mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Sr2+ mg/l 1.98 1.98 2.02 2.07 2.10 2.14 2.17 2.19

NH4+ mg/l 48.64 48.64 49.68 50.56 51.32 51.98 52.54 53.04

Fe2+ mg/l 2.72 2.72 2.78 2.85 2.90 2.95 2.99 3.03

HCO3- mg/l 1539.72 1539.72 1575.60 1606.57 1633.82 1657.94 1679.43 1698.72

Cl- mg/l 2520.67 2520.67 2580.13 2632.28 2678.17 2718.76 2754.93 2787.40

SO42- mg/l 1234.31 1234.31 1264.79 1291.76 1315.72 1337.14 1356.43 1373.94

NO3- mg/l 141.18 141.18 143.11 144.58 145.65 146.39 146.87 147.13

F- mg/l 4.45 4.45 4.55 4.63 4.70 4.76 4.81 4.86

Br- mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

PO43- mg/l 3.95 3.95 4.05 4.14 4.21 4.28 4.35 4.40

CO32- mg/l 7.32 7.32 7.77 8.10 8.43 8.74 9.04 9.33

Boron mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

SiO2 mg/l 120.00 120.00 122.86 125.37 127.59 129.56 131.31 132.89

CO2 mg/l 45.41 45.41 45.05 45.06 44.96 44.78 44.53 44.22

TDS mg/l 8309.51 8309.51 8505.06 8675.98 8826.39 8959.47 9078.05 9184.51

pH - 7.62 7.62 7.63 7.63 7.64 7.65 7.66 7.67

  Elements Permeate Water Analysis 

Total Element1 Element2 Element3 Element4 Element5 Element6 Element7

Ca2+ mg/l 25.11 16.53 19.71 23.17 26.84 30.66 34.56 38.49

Mg2+ mg/l 3.19 2.09 2.50 2.94 3.41 3.90 4.40 4.90

Na+ mg/l 199.24 131.50 156.65 184.01 213.01 243.08 273.77 304.67

K+ mg/l 18.17 12.01 14.30 16.79 19.43 22.16 24.95 27.75

Ba2+ mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Sr2+ mg/l 0.12 0.08 0.09 0.11 0.13 0.14 0.16 0.18

NH4+ mg/l 11.18 7.42 8.83 10.35 11.95 13.61 15.29 16.98

Fe2+ mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

HCO3- mg/l 176.27 115.85 138.25 162.60 188.46 215.36 242.84 270.52

Cl- mg/l 221.84 145.82 173.94 204.61 237.18 271.03 305.65 340.59

SO42- mg/l 25.90 16.97 20.26 23.86 27.69 31.67 35.76 39.89

NO3- mg/l 94.36 63.88 75.46 87.90 100.89 114.15 127.45 140.62

F- mg/l 1.00 0.66 0.79 0.92 1.07 1.22 1.37 1.53

Br- mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

PO43- mg/l 0.02 0.01 0.02 0.02 0.02 0.03 0.03 0.03

CO32- mg/l 0.07 0.03 0.04 0.06 0.08 0.10 0.13 0.17

Boron mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

SiO2 mg/l 8.78 5.78 6.88 8.08 9.37 10.72 12.11 13.52

CO2 mg/l 44.95 45.41 45.05 45.06 44.96 44.78 44.53 44.22

TDS mg/l 785.24 518.62 617.72 725.42 839.52 957.84 1078.46 1199.84

pH - 6.76 6.58 6.66 6.73 6.79 6.85 6.90 6.95
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SYSTEM OVERVIEW REPORT(FULL)

Project Name : OCWD TLF-400DG 78_48_24-7M + Qp3472gpm + R85% + 17PSI PBP + Y0

Component Info : Software  //  RO Calculation  //  NF Calculation  //  RO Membrane Database  //  NF Membrane Database

1.4.39.1  //  2.1  //  1.1.1  //  2.1  //  1.4

1. PROJECTION SUMMARY

1.1. Flow Diagram 

Minimum Temperature : 67.10  deg. F
Maximum Temperature : 80.60  deg. F

 

1.2. Inlet/Outlet Summary 

Total RO/NF System

Temperature
deg. F

Flow Rate
USG/min

TDS
mg/l

Boron
mg/l

Cl
mg/l

Others※
mg/l

Feed 67.10 4084.71 1450.62 0.00 436.71 1013.91

  Total feed - 4084.71 1450.62 0.00 436.71 1013.91

Product 67.10 3472.00 37.29 0.00 10.20 27.09

  Total Product - 3472.00 37.29 0.00 10.20 27.09

Discharge 67.10 612.71 9404.62 0.00 2853.57 6551.04

  Total Discharge - 612.71 9404.62 0.00 2853.57 6551.04

Total System Recovery 85.00%

※Details for others available at 1.4 Stream Details 

1.3. RO/NF Summary 

RO/NF
Name

Stg. Rec.
Avg.
Flux

Feed
Press.

Total
DP

Membrane
Age

SPI FA
Element Type

(EL/PV)
Total
PV

Stream
Flow
Rate

TDS

%
USG/

ft²/day
lbf/in²
(psi)

lbf/in²
(psi)

year %/year - pcs USG/min mg/l

Pass1 RO 3 85.00 11.86 138.8 25.54 0.09 10.00 0.882 TLF-400DG(7) 150  Feed 4085 1441

 Brine 612.7 9405

 Perm.(Front)

 Perm.(Rear) 3472 37.29

Disclaimer : 
The program is intended to be used by persons having technical skill, at their own discretion and risk. The projections, obtained with the program, are the expected
system performance, based on the average, nominal element-performance and are not automatically guaranteed.Toray shall not be liable for any error or miscalculation
in the program.The obtained results cannot be used to raise any claim for liability or warranty. It is the users responsibility to make provisions against fouling,
scaling and chemical attacks, to account for piping and valve pressure losses, feed pump suction pressure and permeate backpressure. For questions please contact us
through our website at www.water.toray 
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1.4. Stream Details 

Stream Name Raw Feed Pump IN Pass1 Feed Pass1 Perm. Pass1 Brine

Connected unit Dosing IN Pump IN RO IN Product IN DischargeIN

Flow Rate USG/min 4084.71 4084.71 4084.71 3472.00 612.71

Pressure lbf/in² (psi) 0.00 0.00 138.83 17.00 110.29

Ca2+ mg/l 73.00 73.00 73.00 1.16 480.10

Mg2+ mg/l 20.30 20.30 20.30 0.14 134.52

Na+ mg/l 350.00 350.00 350.00 9.31 2280.60

K+ mg/l 22.40 22.40 22.40 0.85 144.51

Ba2+ mg/l 0.00 0.00 0.00 0.00 0.00

Sr2+ mg/l 0.34 0.34 0.34 <0.01 2.24

NH4+ mg/l 8.76 8.76 8.76 0.54 55.34

Fe2+ mg/l 0.46 0.46 0.46 0.00 3.07

HCO3- mg/l 314.00 264.56 264.56 8.47 1721.25

Cl- mg/l 436.71 436.71 436.71 10.20 2853.57

SO42- mg/l 173.00 212.92 212.92 1.19 1412.69

NO3- mg/l 28.64 28.64 28.64 4.91 163.12

F- mg/l 0.80 0.80 0.80 0.05 5.07

Br- mg/l 0.00 0.00 0.00 0.00 0.00

PO43- mg/l 0.67 0.67 0.67 <0.01 4.46

CO32- mg/l 0.74 0.16 0.16 <0.01 8.07

Boron mg/l 0.00 0.00 0.00 0.00 0.00

SiO2 mg/l 20.80 20.80 20.80 0.47 136.02

CO2 mg/l 15.35 51.44 51.44 113.22 49.47

TDS mg/l 1450.62 1440.50 1440.50 37.29 9404.62

pH - 7.50 6.90 6.90 5.12 7.66

Hardness mg/l CaCO₃ 267.12 267.12 267.12 3.50 1760.98

EC(25℃) μS/cm 2363.65 2383.27 2383.27 69.36 12791.90
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1.5. Saturation 

Pass1 RO Pass1 RO

Unit Feed Brine

LSI - -0.46 1.66

SDSI - -0.51 1.38

CaCO3 % - -

CaSO4 % 3.15 40.43

CaF2 % - -

PO4 % 0.54 10000.00

BaSO4 % 0.00 0.00

Mg(OH)2 % - -

SrSO4 % 1.00 9.40

SrCO3 % - -

SiO2 % 22.47 119.32

1.6. Energy Consumption 

Unit Feed Pump Pass1 RO Total

PX Model - - - - -

Quantity - - - - -

Power Used kW 0.00 308.34 0.00 308.34

Pump Efficiency - 0.80 0.80 0.80 -

Motor Efficiency - 1.00 1.00 1.00 -

ERD Efficiency - - - - -
Lubrication Flow
Fraction

% - - - -

ERD Mixing Fraction % - - - -

ERD Internal Press.
Drop

lbf/in²
(psi)

- - - -

ERD Power Saved kW - - - -

ERD Discharge Press.
lbf/in²
(psi)

- - - -

Power Consumption kWh/m3 - - - 0.39

1.7. Chemicals 

Sulfuric
Dosing

Total

Sulphuric Acid mg/L 23.47 23.47

kg/d 907.40 907.40

Hydrochloric Acid mg/L -

kg/d -

Sodium Carbonate mg/L -

kg/d -

Lime (Calcium Hydroxide) mg/L -

kg/d -

Sodium Hydroxide mg/L -

kg/d -

Sodium Chloride mg/L -

kg/d -

Disclaimer : 
Chemical consumption is based on 100% solution or solid chemicals. This information is for reference only and is not guaranteed. 
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1.8. Warnings 

Warning

Caution Pass1 RO, Stage 1 Lead element flux exceeds recommended upper limit. Reference value=14.73[USG/ft²/day], Actual=18.59
[USG/ft²/day] (C0125)

Notice Pass1 RO, Stage 1, Module 5 Brine to permeate ratio is below lower limit. Reference value=7 Actual=6.64485 (C0136)
Pass1 RO, Stage 1, Module 6 Brine to permeate ratio is below lower limit. Reference value=7 Actual=6.10422 (C0136)
Pass1 RO, Stage 1, Module 7 Brine to permeate ratio is below lower limit. Reference value=7 Actual=5.63469 (C0136)
Pass1 RO The Langelier Saturation Index (LSI) is greater than 0. Scale inhibitor required.(C0137)
Pass1 RO Concentration of silica exceeds saturation.See https://rpicalc.ropur.com for details.(C0142)
Pass1 RO Concentration of phosphate exceeds saturation.See https://rpicalc.ropur.com for details.(C0447)
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2. RO/NF Details
2.1. Pass1 RO Details
  2.1.1. Pass1 RO Unit Level Data
  Pass1 RO System Data 

Feed Water Type Tertiary Waste MF/UF

Temperature deg. F 67.10

Feed Pressure lbf/in² (psi) 138.83

Total DP lbf/in² (psi) 25.54

Brine Pressure lbf/in² (psi) 110.29

Recovery % 85.00

Average Flux USG/ft²/day 11.86

Feed Flow Rate USG/min 4084.71

Brine Flow Rate USG/min 612.71

Perm. Flow Rate (Total) USG/min 3472.00

Perm. Flow Rate (Front) USG/min -

Perm. Flow Rate (Rear) USG/min 3472.00

Feed TDS mg/l 1440.50

Brine TDS mg/l 9404.62

Perm. TDS (Total) mg/l 37.29

Perm. TDS (Front) mg/l -

Perm. TDS (Rear) mg/l 37.29

Total Vessels pcs 150

Total Elements pcs 1050

 
  Pass1 RO Stage data 

Stage1 Stage2 Stage3

Vessels/Stage pcs 78 48 24

Elements/Vessel pcs 7 7 7

Elements/Stage pcs 546 336 168

Recovery % 60.17 52.39 20.91

Average Flux USG/ft²/day 16.14 9.10 3.46

Feed Flow Rate USG/min 4084.71 1626.99 774.65

Brine Flow Rate USG/min 1626.99 774.65 612.71

Perm. Flow Rate USG/min 2457.71 852.35 161.94

Boost Pressure lbf/in² (psi) 0.00 0.00 0.00

Feed Pipe Pressure Loss lbf/in² (psi) 1.00 1.00 1.00

RO/NF Inlet Pressure lbf/in² (psi) 137.83 125.92 118.37

DP/Vessel lbf/in² (psi) 10.91 6.55 8.09

Brine Pressure lbf/in² (psi) 126.92 119.37 110.29

Permeate Back Pressure lbf/in² (psi) 17.00 17.00 17.00

Lead Element TLF-400DG TLF-400DG TLF-400DG

   Feed Flow Rate USG/min 52.37 33.90 32.28

   Product Flow Rate USG/min 5.18 3.44 1.42

   Flux USG/ft²/day 18.59 12.34 5.10

Last Element TLF-400DG TLF-400DG TLF-400DG

   Permeate Flow Rate USG/min 3.70 1.61 0.59

   Brine Flow Rate USG/min 20.86 16.14 25.53

   Brine/Permeate Ratio - 5.63 10.05 43.24

   Net Driving Pressure lbf/in² (psi) 89.76 48.43 28.49

 
  Pass1 RO Inlet/Outlet Water analysis 

Unit
Stage1
Inlet

Stage1
Brine

Stage1
Permeate

Stage2
Inlet

Stage2
Brine

Stage2
Permeate

Stage3
Inlet

Stage3
Brine

Stage3
Permeate

Ca2+ mg/l 73.00 182.71 0.37 182.71 381.54 2.00 381.54 480.10 8.66

Mg2+ mg/l 20.30 50.90 0.05 50.90 106.62 0.25 106.62 134.52 1.08

Na+ mg/l 350.00 874.16 3.01 874.16 1818.31 16.08 1818.31 2280.60 69.20

K+ mg/l 22.40 55.82 0.28 55.82 115.62 1.47 115.62 144.51 6.32

Ba2+ mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Sr2+ mg/l 0.34 0.85 <0.01 0.85 1.78 <0.01 1.78 2.24 0.04

NH4+ mg/l 8.76 21.72 0.18 21.72 44.60 0.93 44.60 55.34 3.95

Fe2+ mg/l 0.46 1.15 0.00 1.15 2.43 0.00 2.43 3.07 0.00

HCO3- mg/l 264.56 663.39 3.16 663.39 1374.92 14.01 1374.92 1721.25 59.96

Cl- mg/l 436.71 1091.45 3.27 1091.45 2273.00 17.60 2273.00 2853.57 76.38

SO42- mg/l 212.92 533.97 0.38 533.97 1119.24 2.05 1119.24 1412.69 8.96

NO3- mg/l 28.64 69.40 1.66 69.40 136.36 8.54 136.36 163.12 35.11

F- mg/l 0.80 1.99 0.02 1.99 4.08 0.08 4.08 5.07 0.35

Br- mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

PO43- mg/l 0.67 1.68 <0.01 1.68 3.53 <0.01 3.53 4.46 <0.01

CO32- mg/l 0.16 1.00 <0.01 1.00 4.88 <0.01 4.88 8.07 <0.01

Boron mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

SiO2 mg/l 20.80 51.92 0.20 51.92 108.20 0.77 108.20 136.02 2.95

CO2 mg/l 51.44 49.80 50.76 49.80 49.96 49.87 49.96 49.47 49.81

TDS mg/l 1440.50 3602.11 12.56 3602.11 7495.10 63.80 7495.10 9404.62 272.96

pH - 6.90 7.28 5.05 7.28 7.57 5.70 7.57 7.66 6.31

Hardness mg/l CaCO₃ 267.12 668.93 1.12 668.93 1398.30 6.04 1398.30 1760.98 26.13

EC(25℃) μS/cm 2383.27 5407.43 25.47 5407.43 10440.89 114.57 10440.89 12791.90 476.13
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  2.1.2. Pass1 RO Element Level Data

  2.1.2.1. Pass1 RO Stage1 Elements

  Elements Flow & Pressure 

Element1 Element2 Element3 Element4 Element5 Element6 Element7

Element Type TLF-400DG TLF-400DG TLF-400DG TLF-400DG TLF-400DG TLF-400DG TLF-400DG

Area ft²(m²) 400 (37) 400 (37) 400 (37) 400 (37) 400 (37) 400 (37) 400 (37)

Membrane Age Year 0.09 0.09 0.09 0.09 0.09 0.09 0.09

Flow Allowance - 0.88 0.88 0.88 0.88 0.88 0.88 0.88

SPI %/yr 10.00 10.00 10.00 10.00 10.00 10.00 10.00

Recovery % 9.90 10.56 11.30 12.15 13.08 14.08 15.07

Flux USG/ft²/day 18.59 17.86 17.11 16.31 15.43 14.43 13.28

Feed Flow Rate USG/min 52.37 47.18 42.20 37.43 32.89 28.58 24.56

Brine Flow Rate USG/min 47.18 42.20 37.43 32.89 28.58 24.56 20.86

Perm. Flow Rate USG/min 5.18 4.98 4.77 4.55 4.30 4.02 3.70

Beta - 1.21 1.21 1.22 1.23 1.23 1.24 1.24

Feed Pressure lbf/in² (psi) 137.83 135.45 133.39 131.62 130.12 128.85 127.80

DP lbf/in² (psi) 2.38 2.06 1.77 1.50 1.27 1.06 0.87

Brine Pressure lbf/in² (psi) 135.45 133.39 131.62 130.12 128.85 127.80 126.92

  Elements Feed Water Analysis 

Total Element1 Element2 Element3 Element4 Element5 Element6 Element7

Ca2+ mg/l 73.00 73.00 81.00 90.53 102.03 116.10 133.51 155.29

Mg2+ mg/l 20.30 20.30 22.53 25.18 28.39 32.31 37.16 43.24

Na+ mg/l 350.00 350.00 388.27 433.88 488.91 556.15 639.33 743.33

K+ mg/l 22.40 22.40 24.84 27.76 31.27 35.56 40.86 47.49

Ba2+ mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Sr2+ mg/l 0.34 0.34 0.38 0.42 0.48 0.54 0.62 0.72

NH4+ mg/l 8.76 8.76 9.71 10.84 12.21 13.88 15.93 18.50

Fe2+ mg/l 0.46 0.46 0.51 0.57 0.64 0.73 0.84 0.98

HCO3- mg/l 264.56 264.56 293.84 328.64 370.83 421.82 485.00 564.01

Cl- mg/l 436.71 436.71 484.49 541.43 610.14 694.12 798.02 927.95

SO42- mg/l 212.92 212.92 236.28 264.14 297.77 338.90 389.84 453.60

NO3- mg/l 28.64 28.64 31.69 35.31 39.66 44.94 51.42 59.44

F- mg/l 0.80 0.80 0.89 0.99 1.12 1.27 1.46 1.69

Br- mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

PO43- mg/l 0.67 0.67 0.74 0.83 0.94 1.07 1.23 1.43

CO32- mg/l 0.16 0.16 0.17 0.22 0.28 0.37 0.51 0.70

Boron mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

SiO2 mg/l 20.80 20.80 23.07 25.78 29.05 33.04 37.97 44.15

CO2 mg/l 51.44 51.44 51.18 50.94 50.52 50.47 50.32 50.10

TDS mg/l 1440.50 1440.50 1598.42 1786.53 2013.71 2290.79 2633.70 3062.52

pH - 6.90 6.90 6.94 6.99 7.04 7.09 7.15 7.21

  Elements Permeate Water Analysis 

Total Element1 Element2 Element3 Element4 Element5 Element6 Element7

Ca2+ mg/l 0.37 0.19 0.23 0.26 0.33 0.42 0.56 0.76

Mg2+ mg/l 0.05 0.02 0.03 0.03 0.04 0.05 0.07 0.09

Na+ mg/l 3.01 1.56 1.82 2.14 2.63 3.41 4.51 6.13

K+ mg/l 0.28 0.14 0.17 0.20 0.24 0.31 0.41 0.56

Ba2+ mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Sr2+ mg/l <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01

NH4+ mg/l 0.18 0.09 0.11 0.12 0.15 0.20 0.26 0.36

Fe2+ mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

HCO3- mg/l 3.16 2.12 2.30 2.50 2.84 3.40 4.26 5.53

Cl- mg/l 3.27 1.70 1.97 2.32 2.86 3.71 4.91 6.68

SO42- mg/l 0.38 0.20 0.23 0.27 0.33 0.43 0.57 0.78

NO3- mg/l 1.66 0.87 1.01 1.18 1.45 1.88 2.48 3.35

F- mg/l 0.02 <0.01 <0.01 0.01 0.01 0.02 0.02 0.03

Br- mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

PO43- mg/l <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01

CO32- mg/l <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01

Boron mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

SiO2 mg/l 0.20 0.11 0.13 0.15 0.18 0.22 0.28 0.35

CO2 mg/l 50.76 51.44 51.18 50.94 50.52 50.47 50.32 50.10

TDS mg/l 12.56 7.02 8.00 9.20 11.08 14.06 18.34 24.62

pH - 5.05 4.87 4.91 4.95 5.00 5.08 5.18 5.29
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  2.1.2. Pass1 RO Element Level Data

  2.1.2.2. Pass1 RO Stage2 Elements

  Elements Flow & Pressure 

Element1 Element2 Element3 Element4 Element5 Element6 Element7

Element Type TLF-400DG TLF-400DG TLF-400DG TLF-400DG TLF-400DG TLF-400DG TLF-400DG

Area ft²(m²) 400 (37) 400 (37) 400 (37) 400 (37) 400 (37) 400 (37) 400 (37)

Membrane Age Year 0.09 0.09 0.09 0.09 0.09 0.09 0.09

Flow Allowance - 0.88 0.88 0.88 0.88 0.88 0.88 0.88

SPI %/yr 10.00 10.00 10.00 10.00 10.00 10.00 10.00

Recovery % 10.15 10.37 10.48 10.43 10.19 9.73 9.05

Flux USG/ft²/day 12.34 11.32 10.26 9.14 8.00 6.86 5.76

Feed Flow Rate USG/min 33.90 30.46 27.30 24.44 21.89 19.66 17.74

Brine Flow Rate USG/min 30.46 27.30 24.44 21.89 19.66 17.74 16.14

Perm. Flow Rate USG/min 3.44 3.16 2.86 2.55 2.23 1.91 1.61

Beta - 1.18 1.17 1.16 1.16 1.14 1.13 1.11

Feed Pressure lbf/in² (psi) 125.92 124.58 123.40 122.38 121.48 120.69 119.99

DP lbf/in² (psi) 1.35 1.17 1.03 0.90 0.79 0.70 0.62

Brine Pressure lbf/in² (psi) 124.58 123.40 122.38 121.48 120.69 119.99 119.37

  Elements Feed Water Analysis 

Total Element1 Element2 Element3 Element4 Element5 Element6 Element7

Ca2+ mg/l 182.71 182.71 203.24 226.61 252.95 282.19 313.92 347.40

Mg2+ mg/l 50.90 50.90 56.63 63.16 70.53 78.72 87.62 97.02

Na+ mg/l 874.16 874.16 972.03 1083.35 1208.72 1347.67 1498.30 1656.92

K+ mg/l 55.82 55.82 62.05 69.12 77.08 85.89 95.43 105.45

Ba2+ mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Sr2+ mg/l 0.85 0.85 0.95 1.06 1.18 1.31 1.46 1.62

NH4+ mg/l 21.72 21.72 24.12 26.85 29.91 33.29 36.93 40.75

Fe2+ mg/l 1.15 1.15 1.29 1.43 1.60 1.79 1.99 2.21

HCO3- mg/l 663.39 663.39 737.47 821.56 916.12 1020.88 1134.48 1253.55

Cl- mg/l 1091.45 1091.45 1213.78 1352.97 1509.75 1683.60 1872.13 2070.77

SO42- mg/l 533.97 533.97 594.17 662.76 740.14 826.11 919.56 1018.33

NO3- mg/l 69.40 69.40 76.77 85.05 94.24 104.24 114.84 125.70

F- mg/l 1.99 1.99 2.21 2.45 2.73 3.04 3.38 3.73

Br- mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

PO43- mg/l 1.68 1.68 1.87 2.09 2.33 2.60 2.90 3.21

CO32- mg/l 1.00 1.00 1.26 1.59 2.02 2.55 3.21 3.98

Boron mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

SiO2 mg/l 51.92 51.92 57.74 64.36 71.82 80.10 89.08 98.55

CO2 mg/l 49.80 49.80 49.77 49.82 49.91 49.96 49.87 50.08

TDS mg/l 3602.11 3602.11 4005.57 4464.42 4981.12 5553.97 6175.23 6829.18

pH - 7.28 7.28 7.33 7.37 7.41 7.45 7.50 7.53

  Elements Permeate Water Analysis 

Total Element1 Element2 Element3 Element4 Element5 Element6 Element7

Ca2+ mg/l 2.00 0.95 1.19 1.51 1.95 2.54 3.35 4.46

Mg2+ mg/l 0.25 0.12 0.15 0.19 0.24 0.32 0.42 0.56

Na+ mg/l 16.08 7.63 9.58 12.17 15.66 20.40 26.88 35.74

K+ mg/l 1.47 0.70 0.88 1.11 1.43 1.87 2.46 3.27

Ba2+ mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Sr2+ mg/l <0.01 <0.01 <0.01 <0.01 <0.01 0.01 0.02 0.02

NH4+ mg/l 0.93 0.44 0.56 0.70 0.90 1.18 1.55 2.05

Fe2+ mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

HCO3- mg/l 14.01 6.82 8.46 10.64 13.57 17.68 23.26 30.86

Cl- mg/l 17.60 8.32 10.45 13.29 17.13 22.34 29.48 39.25

SO42- mg/l 2.05 0.97 1.22 1.55 2.00 2.60 3.44 4.59

NO3- mg/l 8.54 4.14 5.17 6.54 8.36 10.82 14.14 18.64

F- mg/l 0.08 0.04 0.05 0.06 0.08 0.10 0.14 0.18

Br- mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

PO43- mg/l <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01

CO32- mg/l <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01

Boron mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

SiO2 mg/l 0.77 0.41 0.50 0.61 0.76 0.96 1.22 1.58

CO2 mg/l 49.87 49.80 49.77 49.82 49.91 49.96 49.87 50.08

TDS mg/l 63.80 30.54 38.20 48.40 62.10 80.83 106.36 141.19

pH - 5.70 5.38 5.48 5.58 5.68 5.79 5.91 6.03
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  2.1.2. Pass1 RO Element Level Data

  2.1.2.3. Pass1 RO Stage3 Elements

  Elements Flow & Pressure 

Element1 Element2 Element3 Element4 Element5 Element6 Element7

Element Type TLF-400DG TLF-400DG TLF-400DG TLF-400DG TLF-400DG TLF-400DG TLF-400DG

Area ft²(m²) 400 (37) 400 (37) 400 (37) 400 (37) 400 (37) 400 (37) 400 (37)

Membrane Age Year 0.09 0.09 0.09 0.09 0.09 0.09 0.09

Flow Allowance - 0.88 0.88 0.88 0.88 0.88 0.88 0.88

SPI %/yr 10.00 10.00 10.00 10.00 10.00 10.00 10.00

Recovery % 4.41 4.02 3.64 3.26 2.90 2.56 2.26

Flux USG/ft²/day 5.10 4.45 3.86 3.33 2.87 2.46 2.12

Feed Flow Rate USG/min 32.28 30.85 29.61 28.54 27.61 26.81 26.12

Brine Flow Rate USG/min 30.85 29.61 28.54 27.61 26.81 26.12 25.53

Perm. Flow Rate USG/min 1.42 1.24 1.08 0.93 0.80 0.69 0.59

Beta - 1.07 1.06 1.05 1.05 1.04 1.04 1.03

Feed Pressure lbf/in² (psi) 118.37 117.05 115.80 114.61 113.47 112.38 111.32

DP lbf/in² (psi) 1.32 1.25 1.19 1.14 1.10 1.06 1.03

Brine Pressure lbf/in² (psi) 117.05 115.80 114.61 113.47 112.38 111.32 110.29

  Elements Feed Water Analysis 

Total Element1 Element2 Element3 Element4 Element5 Element6 Element7

Ca2+ mg/l 381.54 381.54 398.88 415.34 430.72 444.92 457.88 469.59

Mg2+ mg/l 106.62 106.62 111.51 116.15 120.49 124.51 128.19 131.52

Na+ mg/l 1818.31 1818.31 1900.17 1977.69 2050.03 2116.63 2177.21 2231.79

K+ mg/l 115.62 115.62 120.77 125.64 130.17 134.33 138.11 141.49

Ba2+ mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Sr2+ mg/l 1.78 1.78 1.86 1.93 2.01 2.07 2.13 2.19

NH4+ mg/l 44.60 44.60 46.54 48.37 50.07 51.61 53.01 54.25

Fe2+ mg/l 2.43 2.43 2.54 2.64 2.74 2.84 2.92 3.00

HCO3- mg/l 1374.92 1374.92 1436.38 1494.74 1548.70 1598.50 1643.94 1685.02

Cl- mg/l 2273.00 2273.00 2375.62 2472.86 2563.65 2647.29 2723.44 2792.10

SO42- mg/l 1119.24 1119.24 1170.58 1219.37 1265.09 1307.38 1346.05 1381.11

NO3- mg/l 136.36 136.36 141.63 146.48 150.84 154.68 157.99 160.79

F- mg/l 4.08 4.08 4.26 4.43 4.58 4.72 4.85 4.96

Br- mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

PO43- mg/l 3.53 3.53 3.69 3.85 3.99 4.13 4.25 4.36

CO32- mg/l 4.88 4.88 5.38 5.89 6.35 6.80 7.26 7.71

Boron mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

SiO2 mg/l 108.20 108.20 113.11 117.76 122.10 126.11 129.76 133.06

CO2 mg/l 49.96 49.96 49.92 49.71 49.88 49.87 49.70 49.38

TDS mg/l 7495.10 7495.10 7832.91 8153.13 8451.52 8726.53 8977.00 9202.95

pH - 7.57 7.57 7.59 7.61 7.62 7.63 7.64 7.66

  Elements Permeate Water Analysis 

Total Element1 Element2 Element3 Element4 Element5 Element6 Element7

Ca2+ mg/l 8.66 5.30 6.33 7.58 9.06 10.80 12.84 15.19

Mg2+ mg/l 1.08 0.66 0.79 0.95 1.13 1.35 1.61 1.91

Na+ mg/l 69.20 42.40 50.69 60.61 72.40 86.32 102.56 121.25

K+ mg/l 6.32 3.87 4.63 5.53 6.61 7.88 9.36 11.06

Ba2+ mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Sr2+ mg/l 0.04 0.02 0.03 0.04 0.04 0.05 0.06 0.07

NH4+ mg/l 3.95 2.43 2.90 3.46 4.13 4.92 5.83 6.88

Fe2+ mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

HCO3- mg/l 59.96 36.57 43.85 52.47 62.64 75.02 89.06 105.32

Cl- mg/l 76.38 46.66 55.83 66.82 79.91 95.37 113.43 134.23

SO42- mg/l 8.96 5.46 6.54 7.83 9.37 11.19 13.32 15.78

NO3- mg/l 35.11 21.89 26.03 30.96 36.77 43.58 51.47 60.46

F- mg/l 0.35 0.22 0.26 0.31 0.37 0.44 0.52 0.61

Br- mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

PO43- mg/l <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.01 0.01

CO32- mg/l <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.01 0.02

Boron mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

SiO2 mg/l 2.95 1.85 2.19 2.59 3.08 3.66 4.33 5.11

CO2 mg/l 49.81 49.96 49.92 49.71 49.88 49.87 49.70 49.38

TDS mg/l 272.96 167.34 200.07 239.15 285.52 340.60 404.42 477.90

pH - 6.31 6.10 6.17 6.25 6.33 6.40 6.47 6.55

Computed date:12/22/2025 07:28  8/8
141



SYSTEM OVERVIEW REPORT(FULL)

Project Name : OCWD TLF-400DG 78_48_24-7M + Qp3472gpm + R85% + 17PSI PBP + Y0

Component Info : Software  //  RO Calculation  //  NF Calculation  //  RO Membrane Database  //  NF Membrane Database

1.4.39.1  //  2.1  //  1.1.1  //  2.1  //  1.4

1. PROJECTION SUMMARY

1.1. Flow Diagram 

Minimum Temperature : 67.10  deg. F
Maximum Temperature : 80.60  deg. F

 

1.2. Inlet/Outlet Summary 

Total RO/NF System

Temperature
deg. F

Flow Rate
USG/min

TDS
mg/l

Boron
mg/l

Cl
mg/l

Others※
mg/l

Feed 80.60 4084.71 1450.75 0.00 436.71 1014.04

  Total feed - 4084.71 1450.75 0.00 436.71 1014.04

Product 80.60 3472.00 58.59 0.00 16.18 42.40

  Total Product - 3472.00 58.59 0.00 16.18 42.40

Discharge 80.60 612.71 9287.58 0.00 2819.67 6467.90

  Total Discharge - 612.71 9287.58 0.00 2819.67 6467.90

Total System Recovery 85.00%

※Details for others available at 1.4 Stream Details 

1.3. RO/NF Summary 

RO/NF
Name

Stg. Rec.
Avg.
Flux

Feed
Press.

Total
DP

Membrane
Age

SPI FA
Element Type

(EL/PV)
Total
PV

Stream
Flow
Rate

TDS

%
USG/

ft²/day
lbf/in²
(psi)

lbf/in²
(psi)

year %/year - pcs USG/min mg/l

Pass1 RO 3 85.00 11.86 122.9 20.86 0.09 10.00 0.882 TLF-400DG(7) 150  Feed 4085 1441

 Brine 612.7 9288

 Perm.(Front)

 Perm.(Rear) 3472 58.59

Disclaimer : 
The program is intended to be used by persons having technical skill, at their own discretion and risk. The projections, obtained with the program, are the expected
system performance, based on the average, nominal element-performance and are not automatically guaranteed.Toray shall not be liable for any error or miscalculation
in the program.The obtained results cannot be used to raise any claim for liability or warranty. It is the users responsibility to make provisions against fouling,
scaling and chemical attacks, to account for piping and valve pressure losses, feed pump suction pressure and permeate backpressure. For questions please contact us
through our website at www.water.toray 
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1.4. Stream Details 

Stream Name Raw Feed Pump IN Pass1 Feed Pass1 Perm. Pass1 Brine

Connected unit Dosing IN Pump IN RO IN Product IN DischargeIN

Flow Rate USG/min 4084.71 4084.71 4084.71 3472.00 612.71

Pressure lbf/in² (psi) 0.00 0.00 122.91 17.00 99.05

Ca2+ mg/l 73.00 73.00 73.00 1.84 476.24

Mg2+ mg/l 20.30 20.30 20.30 0.23 134.02

Na+ mg/l 350.00 350.00 350.00 14.71 2249.97

K+ mg/l 22.40 22.40 22.40 1.35 141.70

Ba2+ mg/l 0.00 0.00 0.00 0.00 0.00

Sr2+ mg/l 0.34 0.34 0.34 <0.01 2.22

NH4+ mg/l 8.76 8.76 8.76 0.84 53.62

Fe2+ mg/l 0.46 0.46 0.46 0.00 3.07

HCO3- mg/l 314.00 268.29 268.29 13.23 1715.27

Cl- mg/l 436.71 436.71 436.71 16.18 2819.67

SO42- mg/l 173.00 210.13 210.13 1.87 1390.28

NO3- mg/l 28.64 28.64 28.64 7.50 148.42

F- mg/l 0.80 0.80 0.80 0.07 4.91

Br- mg/l 0.00 0.00 0.00 0.00 0.00

PO43- mg/l 0.67 0.67 0.67 <0.01 4.46

CO32- mg/l 0.87 0.19 0.19 <0.01 9.29

Boron mg/l 0.00 0.00 0.00 0.00 0.00

SiO2 mg/l 20.80 20.80 20.80 0.75 134.43

CO2 mg/l 13.95 47.42 47.42 132.94 45.38

TDS mg/l 1450.75 1441.49 1441.49 58.59 9287.58

pH - 7.50 6.90 6.90 5.20 7.66

Hardness mg/l CaCO₃ 267.12 267.12 267.12 5.56 1749.29

EC(25℃) μS/cm 2363.87 2382.03 2382.03 106.79 12642.27
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1.5. Saturation 

Pass1 RO Pass1 RO

Unit Feed Brine

LSI - -0.35 1.76

SDSI - -0.32 1.51

CaCO3 % - -

CaSO4 % 3.11 39.84

CaF2 % - -

PO4 % 3.52 10000.00

BaSO4 % 0.00 0.00

Mg(OH)2 % - -

SrSO4 % 0.99 9.28

SrCO3 % - -

SiO2 % 19.86 104.21

1.6. Energy Consumption 

Unit Feed Pump Pass1 RO Total

PX Model - - - - -

Quantity - - - - -

Power Used kW 0.00 272.98 0.00 272.98

Pump Efficiency - 0.80 0.80 0.80 -

Motor Efficiency - 1.00 1.00 1.00 -

ERD Efficiency - - - - -
Lubrication Flow
Fraction

% - - - -

ERD Mixing Fraction % - - - -

ERD Internal Press.
Drop

lbf/in²
(psi)

- - - -

ERD Power Saved kW - - - -

ERD Discharge Press.
lbf/in²
(psi)

- - - -

Power Consumption kWh/m3 - - - 0.35

1.7. Chemicals 

Sulfuric
Dosing

Total

Sulphuric Acid mg/L 21.84 21.84

kg/d 844.15 844.15

Hydrochloric Acid mg/L -

kg/d -

Sodium Carbonate mg/L -

kg/d -

Lime (Calcium Hydroxide) mg/L -

kg/d -

Sodium Hydroxide mg/L -

kg/d -

Sodium Chloride mg/L -

kg/d -

Disclaimer : 
Chemical consumption is based on 100% solution or solid chemicals. This information is for reference only and is not guaranteed. 
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1.8. Warnings 

Warning

Caution Pass1 RO, Stage 2, Module 7 Brine flow rate is below recommended lower limit. Reference value=15.77[USG/min], Actual=14
.88[USG/min] (C0123)
Pass1 RO, Stage 1 Lead element flux exceeds recommended upper limit. Reference value=14.73[USG/ft²/day], Actual=20.95
[USG/ft²/day] (C0125)

Notice Pass1 RO, Stage 1, Module 3 Brine to permeate ratio is below lower limit. Reference value=7 Actual=6.76917 (C0136)
Pass1 RO, Stage 1, Module 4 Brine to permeate ratio is below lower limit. Reference value=7 Actual=6.20862 (C0136)
Pass1 RO, Stage 1, Module 5 Brine to permeate ratio is below lower limit. Reference value=7 Actual=5.7009 (C0136)
Pass1 RO, Stage 1, Module 6 Brine to permeate ratio is below lower limit. Reference value=7 Actual=5.27703 (C0136)
Pass1 RO, Stage 1, Module 7 Brine to permeate ratio is below lower limit. Reference value=7 Actual=4.97919 (C0136)
Pass1 RO The Langelier Saturation Index (LSI) is greater than 0. Scale inhibitor required.(C0137)
Pass1 RO Concentration of silica exceeds saturation.See https://rpicalc.ropur.com for details.(C0142)
Pass1 RO Concentration of phosphate exceeds saturation.See https://rpicalc.ropur.com for details.(C0447)
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2. RO/NF Details
2.1. Pass1 RO Details
  2.1.1. Pass1 RO Unit Level Data
  Pass1 RO System Data 

Feed Water Type Tertiary Waste MF/UF

Temperature deg. F 80.60

Feed Pressure lbf/in² (psi) 122.91

Total DP lbf/in² (psi) 20.86

Brine Pressure lbf/in² (psi) 99.05

Recovery % 85.00

Average Flux USG/ft²/day 11.86

Feed Flow Rate USG/min 4084.71

Brine Flow Rate USG/min 612.71

Perm. Flow Rate (Total) USG/min 3472.00

Perm. Flow Rate (Front) USG/min -

Perm. Flow Rate (Rear) USG/min 3472.00

Feed TDS mg/l 1441.49

Brine TDS mg/l 9287.58

Perm. TDS (Total) mg/l 58.59

Perm. TDS (Front) mg/l -

Perm. TDS (Rear) mg/l 58.59

Total Vessels pcs 150

Total Elements pcs 1050

 
  Pass1 RO Stage data 

Stage1 Stage2 Stage3

Vessels/Stage pcs 78 48 24

Elements/Vessel pcs 7 7 7

Elements/Stage pcs 546 336 168

Recovery % 65.04 49.99 14.20

Average Flux USG/ft²/day 17.45 7.62 2.17

Feed Flow Rate USG/min 4084.71 1427.98 714.12

Brine Flow Rate USG/min 1427.98 714.12 612.71

Perm. Flow Rate USG/min 2656.73 713.85 101.42

Boost Pressure lbf/in² (psi) 0.00 0.00 0.00

Feed Pipe Pressure Loss lbf/in² (psi) 1.00 1.00 1.00

RO/NF Inlet Pressure lbf/in² (psi) 121.91 111.74 105.85

DP/Vessel lbf/in² (psi) 9.16 4.89 6.80

Brine Pressure lbf/in² (psi) 112.74 106.85 99.05

Permeate Back Pressure lbf/in² (psi) 17.00 17.00 17.00

Lead Element TLF-400DG TLF-400DG TLF-400DG

   Feed Flow Rate USG/min 52.37 29.75 29.76

   Product Flow Rate USG/min 5.84 3.27 0.91

   Flux USG/ft²/day 20.95 11.74 3.27

Last Element TLF-400DG TLF-400DG TLF-400DG

   Permeate Flow Rate USG/min 3.68 1.09 0.38

   Brine Flow Rate USG/min 18.31 14.88 25.53

   Brine/Permeate Ratio - 4.98 13.60 66.88

   Net Driving Pressure lbf/in² (psi) 71.17 33.08 22.58

 
  Pass1 RO Inlet/Outlet Water analysis 

Unit
Stage1
Inlet

Stage1
Brine

Stage1
Permeate

Stage2
Inlet

Stage2
Brine

Stage2
Permeate

Stage3
Inlet

Stage3
Brine

Stage3
Permeate

Ca2+ mg/l 73.00 207.77 0.56 207.77 411.45 4.02 411.45 476.24 20.03

Mg2+ mg/l 20.30 57.94 0.07 57.94 115.35 0.50 115.35 134.02 2.54

Na+ mg/l 350.00 992.75 4.52 992.75 1953.02 32.12 1953.02 2249.97 159.04

K+ mg/l 22.40 63.30 0.42 63.30 123.64 2.94 123.64 141.70 14.51

Ba2+ mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Sr2+ mg/l 0.34 0.97 <0.01 0.97 1.92 0.02 1.92 2.22 0.09

NH4+ mg/l 8.76 24.56 0.26 24.56 47.27 1.84 47.27 53.62 8.94

Fe2+ mg/l 0.46 1.32 0.00 1.32 2.63 0.00 2.63 3.07 0.00

HCO3- mg/l 268.29 761.84 4.38 761.84 1491.85 28.10 1491.85 1715.27 140.34

Cl- mg/l 436.71 1240.05 4.91 1240.05 2444.36 35.28 2444.36 2819.67 176.95

SO42- mg/l 210.13 600.04 0.56 600.04 1195.77 4.08 1195.77 1390.28 20.64

NO3- mg/l 28.64 77.33 2.47 77.33 138.12 16.51 138.12 148.42 75.88

F- mg/l 0.80 2.25 0.02 2.25 4.33 0.16 4.33 4.91 0.80

Br- mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

PO43- mg/l 0.67 1.92 <0.01 1.92 3.83 <0.01 3.83 4.46 0.02

CO32- mg/l 0.19 1.55 <0.01 1.55 6.72 <0.01 6.72 9.29 0.05

Boron mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

SiO2 mg/l 20.80 58.94 0.30 58.94 116.33 1.53 116.33 134.43 6.96

CO2 mg/l 47.42 46.39 46.93 46.39 46.20 46.39 46.20 45.38 45.96

TDS mg/l 1441.49 4092.51 18.49 4092.51 8056.58 127.11 8056.58 9287.58 626.77

pH - 6.90 7.33 5.18 7.33 7.59 5.98 7.59 7.66 6.66

Hardness mg/l CaCO₃ 267.12 760.94 1.69 760.94 1509.46 12.13 1509.46 1749.29 60.58

EC(25℃) μS/cm 2382.03 6060.41 35.28 6060.41 11131.90 225.32 11131.90 12642.27 1029.22
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  2.1.2. Pass1 RO Element Level Data

  2.1.2.1. Pass1 RO Stage1 Elements

  Elements Flow & Pressure 

Element1 Element2 Element3 Element4 Element5 Element6 Element7

Element Type TLF-400DG TLF-400DG TLF-400DG TLF-400DG TLF-400DG TLF-400DG TLF-400DG

Area ft²(m²) 400 (37) 400 (37) 400 (37) 400 (37) 400 (37) 400 (37) 400 (37)

Membrane Age Year 0.09 0.09 0.09 0.09 0.09 0.09 0.09

Flow Allowance - 0.88 0.88 0.88 0.88 0.88 0.88 0.88

SPI %/yr 10.00 10.00 10.00 10.00 10.00 10.00 10.00

Recovery % 11.16 11.96 12.87 13.87 14.92 15.93 16.72

Flux USG/ft²/day 20.95 19.96 18.91 17.76 16.45 14.94 13.19

Feed Flow Rate USG/min 52.37 46.53 40.96 35.69 30.74 26.15 21.98

Brine Flow Rate USG/min 46.53 40.96 35.69 30.74 26.15 21.98 18.31

Perm. Flow Rate USG/min 5.84 5.57 5.27 4.95 4.59 4.17 3.68

Beta - 1.19 1.19 1.20 1.20 1.21 1.21 1.20

Feed Pressure lbf/in² (psi) 121.91 119.78 117.99 116.49 115.25 114.23 113.41

DP lbf/in² (psi) 2.13 1.79 1.50 1.24 1.02 0.82 0.66

Brine Pressure lbf/in² (psi) 119.78 117.99 116.49 115.25 114.23 113.41 112.74

  Elements Feed Water Analysis 

Total Element1 Element2 Element3 Element4 Element5 Element6 Element7

Ca2+ mg/l 73.00 73.00 82.13 93.25 106.98 124.13 145.79 173.24

Mg2+ mg/l 20.30 20.30 22.85 25.94 29.77 34.56 40.60 48.28

Na+ mg/l 350.00 350.00 393.69 446.85 512.43 594.34 697.67 828.49

K+ mg/l 22.40 22.40 25.19 28.58 32.76 37.98 44.56 52.88

Ba2+ mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Sr2+ mg/l 0.34 0.34 0.38 0.43 0.50 0.58 0.68 0.81

NH4+ mg/l 8.76 8.76 9.84 11.16 12.78 14.80 17.35 20.55

Fe2+ mg/l 0.46 0.46 0.52 0.59 0.67 0.78 0.92 1.10

HCO3- mg/l 268.29 268.29 302.04 342.90 393.41 456.52 536.10 636.14

Cl- mg/l 436.71 436.71 491.27 557.65 639.56 741.90 871.03 1034.58

SO42- mg/l 210.13 210.13 236.49 268.58 308.20 357.77 420.41 499.90

NO3- mg/l 28.64 28.64 32.09 36.27 41.38 47.71 55.57 65.35

F- mg/l 0.80 0.80 0.90 1.02 1.17 1.35 1.59 1.88

Br- mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

PO43- mg/l 0.67 0.67 0.75 0.86 0.98 1.14 1.34 1.60

CO32- mg/l 0.19 0.19 0.21 0.27 0.37 0.51 0.73 1.05

Boron mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

SiO2 mg/l 20.80 20.80 23.39 26.55 30.43 35.29 41.42 49.19

CO2 mg/l 47.42 47.42 47.23 47.12 46.91 46.65 46.34 46.45

TDS mg/l 1441.49 1441.49 1621.74 1840.91 2111.39 2449.35 2875.75 3415.02

pH - 6.90 6.90 6.95 7.00 7.06 7.12 7.19 7.25

  Elements Permeate Water Analysis 

Total Element1 Element2 Element3 Element4 Element5 Element6 Element7

Ca2+ mg/l 0.56 0.26 0.30 0.37 0.48 0.65 0.91 1.32

Mg2+ mg/l 0.07 0.03 0.04 0.05 0.06 0.08 0.11 0.16

Na+ mg/l 4.52 2.06 2.46 2.97 3.87 5.25 7.33 10.58

K+ mg/l 0.42 0.19 0.23 0.27 0.36 0.48 0.67 0.97

Ba2+ mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Sr2+ mg/l <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01

NH4+ mg/l 0.26 0.12 0.14 0.17 0.23 0.31 0.43 0.61

Fe2+ mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

HCO3- mg/l 4.38 2.47 2.75 3.11 3.80 4.92 6.59 9.33

Cl- mg/l 4.91 2.24 2.66 3.22 4.20 5.70 7.97 11.52

SO42- mg/l 0.56 0.26 0.30 0.37 0.48 0.65 0.91 1.32

NO3- mg/l 2.47 1.15 1.36 1.64 2.13 2.87 3.98 5.69

F- mg/l 0.02 0.01 0.01 0.02 0.02 0.03 0.04 0.05

Br- mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

PO43- mg/l <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01

CO32- mg/l <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01

Boron mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

SiO2 mg/l 0.30 0.16 0.19 0.22 0.28 0.35 0.45 0.60

CO2 mg/l 46.93 47.42 47.23 47.12 46.91 46.65 46.34 46.45

TDS mg/l 18.49 8.94 10.45 12.41 15.89 21.29 29.40 42.17

pH - 5.18 4.93 4.98 5.03 5.12 5.23 5.36 5.51
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  2.1.2. Pass1 RO Element Level Data

  2.1.2.2. Pass1 RO Stage2 Elements

  Elements Flow & Pressure 

Element1 Element2 Element3 Element4 Element5 Element6 Element7

Element Type TLF-400DG TLF-400DG TLF-400DG TLF-400DG TLF-400DG TLF-400DG TLF-400DG

Area ft²(m²) 400 (37) 400 (37) 400 (37) 400 (37) 400 (37) 400 (37) 400 (37)

Membrane Age Year 0.09 0.09 0.09 0.09 0.09 0.09 0.09

Flow Allowance - 0.88 0.88 0.88 0.88 0.88 0.88 0.88

SPI %/yr 10.00 10.00 10.00 10.00 10.00 10.00 10.00

Recovery % 11.00 10.86 10.47 9.83 8.96 7.93 6.85

Flux USG/ft²/day 11.74 10.31 8.86 7.45 6.12 4.93 3.92

Feed Flow Rate USG/min 29.75 26.48 23.60 21.13 19.05 17.35 15.97

Brine Flow Rate USG/min 26.48 23.60 21.13 19.05 17.35 15.97 14.88

Perm. Flow Rate USG/min 3.27 2.87 2.47 2.08 1.71 1.38 1.09

Beta - 1.14 1.13 1.12 1.11 1.09 1.08 1.06

Feed Pressure lbf/in² (psi) 111.74 110.74 109.87 109.12 108.46 107.87 107.34

DP lbf/in² (psi) 1.00 0.87 0.75 0.66 0.59 0.53 0.48

Brine Pressure lbf/in² (psi) 110.74 109.87 109.12 108.46 107.87 107.34 106.85

  Elements Feed Water Analysis 

Total Element1 Element2 Element3 Element4 Element5 Element6 Element7

Ca2+ mg/l 207.77 207.77 233.24 261.36 291.57 322.90 354.12 383.96

Mg2+ mg/l 57.94 57.94 65.07 72.96 81.45 90.27 99.08 107.54

Na+ mg/l 992.75 992.75 1113.74 1247.13 1390.13 1538.06 1684.98 1824.85

K+ mg/l 63.30 63.30 70.97 79.40 88.43 97.74 106.95 115.68

Ba2+ mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Sr2+ mg/l 0.97 0.97 1.09 1.22 1.36 1.50 1.65 1.79

NH4+ mg/l 24.56 24.56 27.50 30.71 34.14 37.66 41.11 44.35

Fe2+ mg/l 1.32 1.32 1.48 1.66 1.85 2.05 2.26 2.45

HCO3- mg/l 761.84 761.84 854.51 956.02 1064.93 1177.13 1288.84 1394.92

Cl- mg/l 1240.05 1240.05 1391.44 1558.45 1737.59 1923.04 2107.40 2283.11

SO42- mg/l 600.04 600.04 673.99 755.79 843.82 935.34 1026.81 1114.56

NO3- mg/l 77.33 77.33 85.97 95.25 104.89 114.46 123.47 131.46

F- mg/l 2.25 2.25 2.51 2.81 3.12 3.45 3.76 4.06

Br- mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

PO43- mg/l 1.92 1.92 2.15 2.41 2.70 2.99 3.28 3.57

CO32- mg/l 1.55 1.55 1.99 2.53 3.20 3.96 4.85 5.78

Boron mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

SiO2 mg/l 58.94 58.94 66.13 74.07 82.60 91.43 100.22 108.61

CO2 mg/l 46.39 46.39 46.19 46.41 46.43 46.65 46.47 46.32

TDS mg/l 4092.51 4092.51 4591.77 5141.79 5731.78 6342.00 6948.78 7526.69

pH - 7.33 7.33 7.38 7.42 7.46 7.50 7.54 7.57

  Elements Permeate Water Analysis 

Total Element1 Element2 Element3 Element4 Element5 Element6 Element7

Ca2+ mg/l 4.02 1.74 2.29 3.06 4.12 5.59 7.61 10.31

Mg2+ mg/l 0.50 0.22 0.29 0.38 0.52 0.70 0.96 1.30

Na+ mg/l 32.12 14.00 18.40 24.50 32.98 44.72 60.79 82.23

K+ mg/l 2.94 1.28 1.69 2.25 3.02 4.09 5.56 7.52

Ba2+ mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Sr2+ mg/l 0.02 <0.01 0.01 0.01 0.02 0.03 0.04 0.05

NH4+ mg/l 1.84 0.81 1.06 1.41 1.89 2.56 3.47 4.67

Fe2+ mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

HCO3- mg/l 28.10 12.27 16.10 21.34 28.81 39.11 53.29 72.09

Cl- mg/l 35.28 15.28 20.11 26.83 36.18 49.17 66.99 90.85

SO42- mg/l 4.08 1.76 2.31 3.09 4.17 5.68 7.76 10.54

NO3- mg/l 16.51 7.45 9.72 12.82 17.08 22.89 30.70 40.92

F- mg/l 0.16 0.07 0.09 0.12 0.17 0.23 0.31 0.42

Br- mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

PO43- mg/l <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01

CO32- mg/l <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.01

Boron mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

SiO2 mg/l 1.53 0.75 0.95 1.21 1.58 2.08 2.76 3.66

CO2 mg/l 46.39 46.39 46.19 46.41 46.43 46.65 46.47 46.32

TDS mg/l 127.11 55.64 73.03 97.03 130.54 176.86 240.25 324.57

pH - 5.98 5.63 5.74 5.86 5.99 6.12 6.25 6.38
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  2.1.2. Pass1 RO Element Level Data

  2.1.2.3. Pass1 RO Stage3 Elements

  Elements Flow & Pressure 

Element1 Element2 Element3 Element4 Element5 Element6 Element7

Element Type TLF-400DG TLF-400DG TLF-400DG TLF-400DG TLF-400DG TLF-400DG TLF-400DG

Area ft²(m²) 400 (37) 400 (37) 400 (37) 400 (37) 400 (37) 400 (37) 400 (37)

Membrane Age Year 0.09 0.09 0.09 0.09 0.09 0.09 0.09

Flow Allowance - 0.88 0.88 0.88 0.88 0.88 0.88 0.88

SPI %/yr 10.00 10.00 10.00 10.00 10.00 10.00 10.00

Recovery % 3.06 2.69 2.36 2.08 1.84 1.64 1.47

Flux USG/ft²/day 3.27 2.78 2.38 2.04 1.77 1.55 1.37

Feed Flow Rate USG/min 29.76 28.84 28.07 27.41 26.84 26.34 25.91

Brine Flow Rate USG/min 28.84 28.07 27.41 26.84 26.34 25.91 25.53

Perm. Flow Rate USG/min 0.91 0.78 0.66 0.57 0.49 0.43 0.38

Beta - 1.04 1.03 1.03 1.02 1.02 1.02 1.01

Feed Pressure lbf/in² (psi) 105.85 104.79 103.77 102.77 101.81 100.87 99.95

DP lbf/in² (psi) 1.06 1.02 0.99 0.96 0.94 0.92 0.90

Brine Pressure lbf/in² (psi) 104.79 103.77 102.77 101.81 100.87 99.95 99.05

  Elements Feed Water Analysis 

Total Element1 Element2 Element3 Element4 Element5 Element6 Element7

Ca2+ mg/l 411.45 411.45 424.05 435.34 445.42 454.41 462.46 469.69

Mg2+ mg/l 115.35 115.35 118.94 122.18 125.07 127.67 130.00 132.11

Na+ mg/l 1953.02 1953.02 2011.54 2063.75 2110.12 2151.28 2187.89 2220.59

K+ mg/l 123.64 123.64 127.25 130.46 133.29 135.79 138.00 139.96

Ba2+ mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Sr2+ mg/l 1.92 1.92 1.98 2.03 2.07 2.12 2.15 2.19

NH4+ mg/l 47.27 47.27 48.58 49.74 50.74 51.61 52.37 53.04

Fe2+ mg/l 2.63 2.63 2.71 2.79 2.86 2.92 2.97 3.02

HCO3- mg/l 1491.85 1491.85 1536.08 1575.66 1610.33 1641.14 1668.59 1693.16

Cl- mg/l 2444.36 2444.36 2518.06 2583.90 2642.45 2694.49 2740.85 2782.34

SO42- mg/l 1195.77 1195.77 1233.15 1266.79 1296.94 1323.99 1348.31 1370.29

NO3- mg/l 138.12 138.12 140.91 143.17 144.95 146.30 147.30 147.99

F- mg/l 4.33 4.33 4.45 4.55 4.65 4.73 4.80 4.86

Br- mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

PO43- mg/l 3.83 3.83 3.95 4.06 4.15 4.24 4.32 4.39

CO32- mg/l 6.72 6.72 7.18 7.64 7.99 8.33 8.66 8.98

Boron mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

SiO2 mg/l 116.33 116.33 119.87 123.03 125.85 128.36 130.60 132.62

CO2 mg/l 46.20 46.20 46.09 45.83 45.94 45.93 45.82 45.63

TDS mg/l 8056.58 8056.58 8298.71 8515.07 8706.89 8877.38 9029.28 9165.23

pH - 7.59 7.59 7.61 7.62 7.63 7.63 7.64 7.65

  Elements Permeate Water Analysis 

Total Element1 Element2 Element3 Element4 Element5 Element6 Element7

Ca2+ mg/l 20.03 12.77 15.32 18.21 21.40 24.84 28.48 32.24

Mg2+ mg/l 2.54 1.61 1.94 2.31 2.71 3.15 3.62 4.10

Na+ mg/l 159.04 101.64 121.86 144.76 169.95 197.13 225.79 255.44

K+ mg/l 14.51 9.28 11.13 13.21 15.50 17.97 20.58 23.27

Ba2+ mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Sr2+ mg/l 0.09 0.06 0.07 0.08 0.10 0.12 0.13 0.15

NH4+ mg/l 8.94 5.75 6.88 8.15 9.55 11.06 12.63 14.26

Fe2+ mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

HCO3- mg/l 140.34 89.44 107.36 127.46 149.95 174.15 199.66 226.05

Cl- mg/l 176.95 112.60 135.18 160.81 189.07 219.62 251.91 285.39

SO42- mg/l 20.64 13.09 15.73 18.73 22.05 25.64 29.45 33.40

NO3- mg/l 75.88 49.77 59.17 69.69 81.12 93.27 105.89 118.73

F- mg/l 0.80 0.51 0.61 0.73 0.85 0.99 1.13 1.28

Br- mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

PO43- mg/l 0.02 0.01 0.01 0.02 0.02 0.02 0.03 0.03

CO32- mg/l 0.05 0.02 0.02 0.03 0.05 0.06 0.09 0.11

Boron mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

SiO2 mg/l 6.96 4.46 5.33 6.32 7.42 8.61 9.88 11.21

CO2 mg/l 45.96 46.20 46.09 45.83 45.94 45.93 45.82 45.63

TDS mg/l 626.77 401.02 480.62 570.52 669.74 776.66 889.25 1005.64

pH - 6.66 6.47 6.54 6.62 6.68 6.75 6.80 6.86
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SYSTEM OVERVIEW REPORT(FULL)

Project Name : OCWD TLF-400DG 78_48_24-7M + Qp3472gpm + R85% + 17PSI PBP + Y1 + SPI10% + FF0

Component Info : Software  //  RO Calculation  //  NF Calculation  //  RO Membrane Database  //  NF Membrane Database

1.4.39.1  //  2.1  //  1.1.1  //  2.1  //  1.4

1. PROJECTION SUMMARY

1.1. Flow Diagram 

Minimum Temperature : 67.10  deg. F
Maximum Temperature : 80.60  deg. F

 

1.2. Inlet/Outlet Summary 

Total RO/NF System

Temperature
deg. F

Flow Rate
USG/min

TDS
mg/l

Boron
mg/l

Cl
mg/l

Others※
mg/l

Feed 67.10 4084.71 1450.62 0.00 436.71 1013.91

  Total feed - 4084.71 1450.62 0.00 436.71 1013.91

Product 67.10 3472.00 39.30 0.00 10.77 28.53

  Total Product - 3472.00 39.30 0.00 10.77 28.53

Discharge 67.10 612.71 9396.52 0.00 2850.34 6546.18

  Total Discharge - 612.71 9396.52 0.00 2850.34 6546.18

Total System Recovery 85.00%

※Details for others available at 1.4 Stream Details 

1.3. RO/NF Summary 

RO/NF
Name

Stg. Rec.
Avg.
Flux

Feed
Press.

Total
DP

Membrane
Age

SPI FA
Element Type

(EL/PV)
Total
PV

Stream
Flow
Rate

TDS

%
USG/

ft²/day
lbf/in²
(psi)

lbf/in²
(psi)

year %/year - pcs USG/min mg/l

Pass1 RO 3 85.00 11.86 144.9 26.37 1.00 10.00 0.800 TLF-400DG(7) 150  Feed 4085 1441

 Brine 612.7 9397

 Perm.(Front)

 Perm.(Rear) 3472 39.30

Disclaimer : 
The program is intended to be used by persons having technical skill, at their own discretion and risk. The projections, obtained with the program, are the expected
system performance, based on the average, nominal element-performance and are not automatically guaranteed.Toray shall not be liable for any error or miscalculation
in the program.The obtained results cannot be used to raise any claim for liability or warranty. It is the users responsibility to make provisions against fouling,
scaling and chemical attacks, to account for piping and valve pressure losses, feed pump suction pressure and permeate backpressure. For questions please contact us
through our website at www.water.toray 
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1.4. Stream Details 

Stream Name Raw Feed Pump IN Pass1 Feed Pass1 Perm. Pass1 Brine

Connected unit Dosing IN Pump IN RO IN Product IN DischargeIN

Flow Rate USG/min 4084.71 4084.71 4084.71 3472.00 612.71

Pressure lbf/in² (psi) 0.00 0.00 144.90 17.00 115.52

Ca2+ mg/l 73.00 73.00 73.00 1.22 479.73

Mg2+ mg/l 20.30 20.30 20.30 0.15 134.47

Na+ mg/l 350.00 350.00 350.00 9.83 2277.65

K+ mg/l 22.40 22.40 22.40 0.90 144.24

Ba2+ mg/l 0.00 0.00 0.00 0.00 0.00

Sr2+ mg/l 0.34 0.34 0.34 <0.01 2.23

NH4+ mg/l 8.76 8.76 8.76 0.57 55.18

Fe2+ mg/l 0.46 0.46 0.46 0.00 3.07

HCO3- mg/l 314.00 264.56 264.56 8.89 1722.11

Cl- mg/l 436.71 436.71 436.71 10.77 2850.34

SO42- mg/l 173.00 212.92 212.92 1.26 1412.31

NO3- mg/l 28.64 28.64 28.64 5.16 161.66

F- mg/l 0.80 0.80 0.80 0.05 5.05

Br- mg/l 0.00 0.00 0.00 0.00 0.00

PO43- mg/l 0.67 0.67 0.67 <0.01 4.46

CO32- mg/l 0.74 0.16 0.16 <0.01 8.16

Boron mg/l 0.00 0.00 0.00 0.00 0.00

SiO2 mg/l 20.80 20.80 20.80 0.49 135.86

CO2 mg/l 15.35 51.44 51.44 109.25 48.93

TDS mg/l 1450.62 1440.50 1440.50 39.30 9396.52

pH - 7.50 6.90 6.90 5.15 7.67

Hardness mg/l CaCO₃ 267.12 267.12 267.12 3.69 1759.86

EC(25℃) μS/cm 2363.65 2383.27 2383.27 72.76 12779.56
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1.5. Saturation 

Pass1 RO Pass1 RO

Unit Feed Brine

LSI - -0.46 1.66

SDSI - -0.51 1.39

CaCO3 % - -

CaSO4 % 3.15 40.41

CaF2 % - -

PO4 % 0.54 10000.00

BaSO4 % 0.00 0.00

Mg(OH)2 % - -

SrSO4 % 1.00 9.40

SrCO3 % - -

SiO2 % 22.47 119.18

1.6. Energy Consumption 

Unit Feed Pump Pass1 RO Total

PX Model - - - - -

Quantity - - - - -

Power Used kW 0.00 321.81 0.00 321.81

Pump Efficiency - 0.80 0.80 0.80 -

Motor Efficiency - 1.00 1.00 1.00 -

ERD Efficiency - - - - -
Lubrication Flow
Fraction

% - - - -

ERD Mixing Fraction % - - - -

ERD Internal Press.
Drop

lbf/in²
(psi)

- - - -

ERD Power Saved kW - - - -

ERD Discharge Press.
lbf/in²
(psi)

- - - -

Power Consumption kWh/m3 - - - 0.41

1.7. Chemicals 

Sulfuric
Dosing

Total

Sulphuric Acid mg/L 23.47 23.47

kg/d 907.40 907.40

Hydrochloric Acid mg/L -

kg/d -

Sodium Carbonate mg/L -

kg/d -

Lime (Calcium Hydroxide) mg/L -

kg/d -

Sodium Hydroxide mg/L -

kg/d -

Sodium Chloride mg/L -

kg/d -

Disclaimer : 
Chemical consumption is based on 100% solution or solid chemicals. This information is for reference only and is not guaranteed. 
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1.8. Warnings 

Warning

Caution Pass1 RO, Stage 1 Lead element flux exceeds recommended upper limit. Reference value=14.73[USG/ft²/day], Actual=17.79
[USG/ft²/day] (C0125)

Notice Pass1 RO, Stage 1, Module 6 Brine to permeate ratio is below lower limit. Reference value=7 Actual=6.42944 (C0136)
Pass1 RO, Stage 1, Module 7 Brine to permeate ratio is below lower limit. Reference value=7 Actual=5.90554 (C0136)
Pass1 RO The Langelier Saturation Index (LSI) is greater than 0. Scale inhibitor required.(C0137)
Pass1 RO Concentration of silica exceeds saturation.See https://rpicalc.ropur.com for details.(C0142)
Pass1 RO Concentration of phosphate exceeds saturation.See https://rpicalc.ropur.com for details.(C0447)
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2. RO/NF Details
2.1. Pass1 RO Details
  2.1.1. Pass1 RO Unit Level Data
  Pass1 RO System Data 

Feed Water Type Tertiary Waste MF/UF

Temperature deg. F 67.10

Feed Pressure lbf/in² (psi) 144.90

Total DP lbf/in² (psi) 26.37

Brine Pressure lbf/in² (psi) 115.52

Recovery % 85.00

Average Flux USG/ft²/day 11.86

Feed Flow Rate USG/min 4084.71

Brine Flow Rate USG/min 612.71

Perm. Flow Rate (Total) USG/min 3472.00

Perm. Flow Rate (Front) USG/min -

Perm. Flow Rate (Rear) USG/min 3472.00

Feed TDS mg/l 1440.50

Brine TDS mg/l 9396.52

Perm. TDS (Total) mg/l 39.31

Perm. TDS (Front) mg/l -

Perm. TDS (Rear) mg/l 39.30

Total Vessels pcs 150

Total Elements pcs 1050

 
  Pass1 RO Stage data 

Stage1 Stage2 Stage3

Vessels/Stage pcs 78 48 24

Elements/Vessel pcs 7 7 7

Elements/Stage pcs 546 336 168

Recovery % 58.43 52.59 23.89

Average Flux USG/ft²/day 15.68 9.53 4.11

Feed Flow Rate USG/min 4084.71 1698.18 805.07

Brine Flow Rate USG/min 1698.18 805.07 612.71

Perm. Flow Rate USG/min 2386.52 893.11 192.36

Boost Pressure lbf/in² (psi) 0.00 0.00 0.00

Feed Pipe Pressure Loss lbf/in² (psi) 1.00 1.00 1.00

RO/NF Inlet Pressure lbf/in² (psi) 143.90 131.77 123.82

DP/Vessel lbf/in² (psi) 11.12 6.95 8.30

Brine Pressure lbf/in² (psi) 132.77 124.82 115.52

Permeate Back Pressure lbf/in² (psi) 17.00 17.00 17.00

Lead Element TLF-400DG TLF-400DG TLF-400DG

   Feed Flow Rate USG/min 52.37 35.38 33.54

   Product Flow Rate USG/min 4.96 3.46 1.62

   Flux USG/ft²/day 17.79 12.41 5.83

Last Element TLF-400DG TLF-400DG TLF-400DG

   Permeate Flow Rate USG/min 3.69 1.80 0.74

   Brine Flow Rate USG/min 21.77 16.77 25.53

   Brine/Permeate Ratio - 5.91 9.30 34.65

   Net Driving Pressure lbf/in² (psi) 97.29 56.06 32.87

 
  Pass1 RO Inlet/Outlet Water analysis 

Unit
Stage1
Inlet

Stage1
Brine

Stage1
Permeate

Stage2
Inlet

Stage2
Brine

Stage2
Permeate

Stage3
Inlet

Stage3
Brine

Stage3
Permeate

Ca2+ mg/l 73.00 175.02 0.41 175.02 366.99 1.98 366.99 479.73 7.89

Mg2+ mg/l 20.30 48.76 0.05 48.76 102.57 0.25 102.57 134.47 0.99

Na+ mg/l 350.00 837.27 3.27 837.27 1748.50 15.87 1748.50 2277.65 63.05

K+ mg/l 22.40 53.46 0.30 53.46 111.15 1.45 111.15 144.24 5.76

Ba2+ mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Sr2+ mg/l 0.34 0.82 <0.01 0.82 1.71 <0.01 1.71 2.23 0.04

NH4+ mg/l 8.76 20.80 0.19 20.80 42.85 0.92 42.85 55.18 3.59

Fe2+ mg/l 0.46 1.11 0.00 1.11 2.33 0.00 2.33 3.07 0.00

HCO3- mg/l 264.56 636.30 3.35 636.30 1324.87 13.83 1324.87 1722.11 54.75

Cl- mg/l 436.71 1045.43 3.56 1045.43 2185.91 17.37 2185.91 2850.34 69.62

SO42- mg/l 212.92 511.55 0.41 511.55 1076.81 2.03 1076.81 1412.31 8.17

NO3- mg/l 28.64 66.36 1.80 66.36 130.64 8.41 130.64 161.66 31.83

F- mg/l 0.80 1.90 0.02 1.90 3.92 0.08 3.92 5.05 0.32

Br- mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

PO43- mg/l 0.67 1.61 <0.01 1.61 3.40 <0.01 3.40 4.46 <0.01

CO32- mg/l 0.16 0.92 <0.01 0.92 4.55 <0.01 4.55 8.16 <0.01

Boron mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

SiO2 mg/l 20.80 49.73 0.22 49.73 104.04 0.77 104.04 135.86 2.69

CO2 mg/l 51.44 49.62 50.46 49.62 49.44 49.41 49.44 48.93 49.41

TDS mg/l 1440.50 3451.02 13.58 3451.02 7210.23 62.96 7210.23 9396.52 248.69

pH - 6.90 7.27 5.07 7.27 7.56 5.69 7.56 7.67 6.27

Hardness mg/l CaCO₃ 267.12 640.79 1.22 640.79 1345.05 5.96 1345.05 1759.86 23.82

EC(25℃) μS/cm 2383.27 5202.66 27.10 5202.66 10082.96 113.11 10082.96 12779.56 434.95
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  2.1.2. Pass1 RO Element Level Data

  2.1.2.1. Pass1 RO Stage1 Elements

  Elements Flow & Pressure 

Element1 Element2 Element3 Element4 Element5 Element6 Element7

Element Type TLF-400DG TLF-400DG TLF-400DG TLF-400DG TLF-400DG TLF-400DG TLF-400DG

Area ft²(m²) 400 (37) 400 (37) 400 (37) 400 (37) 400 (37) 400 (37) 400 (37)

Membrane Age Year 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Flow Allowance - 0.80 0.80 0.80 0.80 0.80 0.80 0.80

SPI %/yr 10.00 10.00 10.00 10.00 10.00 10.00 10.00

Recovery % 9.47 10.09 10.79 11.59 12.48 13.46 14.48

Flux USG/ft²/day 17.79 17.16 16.50 15.81 15.05 14.20 13.22

Feed Flow Rate USG/min 52.37 47.41 42.62 38.02 33.61 29.42 25.46

Brine Flow Rate USG/min 47.41 42.62 38.02 33.61 29.42 25.46 21.77

Perm. Flow Rate USG/min 4.96 4.78 4.60 4.41 4.20 3.96 3.69

Beta - 1.20 1.20 1.21 1.22 1.22 1.23 1.23

Feed Pressure lbf/in² (psi) 143.90 141.51 139.43 137.63 136.09 134.79 133.69

DP lbf/in² (psi) 2.39 2.08 1.80 1.54 1.31 1.10 0.92

Brine Pressure lbf/in² (psi) 141.51 139.43 137.63 136.09 134.79 133.69 132.77

  Elements Feed Water Analysis 

Total Element1 Element2 Element3 Element4 Element5 Element6 Element7

Ca2+ mg/l 73.00 73.00 80.62 89.64 100.45 113.57 129.71 149.79

Mg2+ mg/l 20.30 20.30 22.42 24.93 27.95 31.61 36.11 41.71

Na+ mg/l 350.00 350.00 386.44 429.58 481.28 544.01 621.09 716.95

K+ mg/l 22.40 22.40 24.73 27.48 30.78 34.78 39.70 45.80

Ba2+ mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Sr2+ mg/l 0.34 0.34 0.38 0.42 0.47 0.53 0.60 0.70

NH4+ mg/l 8.76 8.76 9.66 10.73 12.02 13.57 15.47 17.84

Fe2+ mg/l 0.46 0.46 0.51 0.57 0.63 0.72 0.82 0.95

HCO3- mg/l 264.56 264.56 292.71 325.95 365.32 413.28 472.30 545.01

Cl- mg/l 436.71 436.71 482.21 536.08 600.63 678.98 775.27 895.04

SO42- mg/l 212.92 212.92 235.17 261.54 293.15 331.54 378.77 437.59

NO3- mg/l 28.64 28.64 31.53 34.94 39.01 43.92 49.90 57.25

F- mg/l 0.80 0.80 0.88 0.98 1.10 1.24 1.41 1.63

Br- mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

PO43- mg/l 0.67 0.67 0.74 0.82 0.92 1.04 1.19 1.38

CO32- mg/l 0.16 0.16 0.17 0.22 0.28 0.36 0.48 0.66

Boron mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

SiO2 mg/l 20.80 20.80 22.96 25.52 28.59 32.31 36.89 42.58

CO2 mg/l 51.44 51.44 51.00 50.55 50.40 50.09 49.67 49.67

TDS mg/l 1440.50 1440.50 1591.13 1769.40 1982.57 2241.45 2559.71 2954.87

pH - 6.90 6.90 6.94 6.99 7.04 7.09 7.15 7.21

  Elements Permeate Water Analysis 

Total Element1 Element2 Element3 Element4 Element5 Element6 Element7

Ca2+ mg/l 0.41 0.22 0.25 0.30 0.36 0.46 0.59 0.79

Mg2+ mg/l 0.05 0.03 0.03 0.04 0.04 0.06 0.07 0.10

Na+ mg/l 3.27 1.78 2.05 2.38 2.88 3.68 4.78 6.37

K+ mg/l 0.30 0.16 0.19 0.22 0.26 0.34 0.44 0.58

Ba2+ mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Sr2+ mg/l <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01

NH4+ mg/l 0.19 0.10 0.12 0.14 0.17 0.21 0.28 0.37

Fe2+ mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

HCO3- mg/l 3.35 2.27 2.43 2.67 3.01 3.62 4.46 5.74

Cl- mg/l 3.56 1.93 2.22 2.59 3.13 4.00 5.20 6.94

SO42- mg/l 0.41 0.22 0.26 0.30 0.36 0.46 0.60 0.81

NO3- mg/l 1.80 0.99 1.14 1.32 1.59 2.02 2.62 3.47

F- mg/l 0.02 <0.01 0.01 0.01 0.01 0.02 0.02 0.03

Br- mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

PO43- mg/l <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01

CO32- mg/l <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01

Boron mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

SiO2 mg/l 0.22 0.13 0.15 0.17 0.20 0.24 0.30 0.37

CO2 mg/l 50.46 51.44 51.00 50.55 50.40 50.09 49.67 49.67

TDS mg/l 13.58 7.85 8.85 10.14 12.02 15.11 19.38 25.58

pH - 5.07 4.90 4.93 4.98 5.03 5.11 5.21 5.31
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  2.1.2. Pass1 RO Element Level Data

  2.1.2.2. Pass1 RO Stage2 Elements

  Elements Flow & Pressure 

Element1 Element2 Element3 Element4 Element5 Element6 Element7

Element Type TLF-400DG TLF-400DG TLF-400DG TLF-400DG TLF-400DG TLF-400DG TLF-400DG

Area ft²(m²) 400 (37) 400 (37) 400 (37) 400 (37) 400 (37) 400 (37) 400 (37)

Membrane Age Year 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Flow Allowance - 0.80 0.80 0.80 0.80 0.80 0.80 0.80

SPI %/yr 10.00 10.00 10.00 10.00 10.00 10.00 10.00

Recovery % 9.78 10.07 10.30 10.41 10.38 10.15 9.70

Flux USG/ft²/day 12.41 11.53 10.60 9.62 8.58 7.52 6.47

Feed Flow Rate USG/min 35.38 31.92 28.70 25.75 23.07 20.67 18.57

Brine Flow Rate USG/min 31.92 28.70 25.75 23.07 20.67 18.57 16.77

Perm. Flow Rate USG/min 3.46 3.22 2.96 2.68 2.39 2.10 1.80

Beta - 1.17 1.17 1.17 1.16 1.15 1.14 1.13

Feed Pressure lbf/in² (psi) 131.77 130.35 129.10 128.01 127.05 126.21 125.48

DP lbf/in² (psi) 1.42 1.25 1.09 0.96 0.84 0.74 0.65

Brine Pressure lbf/in² (psi) 130.35 129.10 128.01 127.05 126.21 125.48 124.82

  Elements Feed Water Analysis 

Total Element1 Element2 Element3 Element4 Element5 Element6 Element7

Ca2+ mg/l 175.02 175.02 193.88 215.47 240.03 267.71 298.43 331.78

Mg2+ mg/l 48.76 48.76 54.03 60.07 66.94 74.69 83.31 92.67

Na+ mg/l 837.27 837.27 927.18 1029.96 1146.81 1278.34 1424.08 1582.05

K+ mg/l 53.46 53.46 59.17 65.70 73.12 81.46 90.68 100.66

Ba2+ mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Sr2+ mg/l 0.82 0.82 0.90 1.00 1.12 1.25 1.39 1.55

NH4+ mg/l 20.80 20.80 23.00 25.51 28.36 31.56 35.08 38.88

Fe2+ mg/l 1.11 1.11 1.23 1.36 1.52 1.70 1.89 2.11

HCO3- mg/l 636.30 636.30 704.68 782.62 871.05 970.43 1080.48 1199.77

Cl- mg/l 1045.43 1045.43 1157.82 1286.34 1432.50 1597.07 1779.49 1977.34

SO42- mg/l 511.55 511.55 566.90 630.26 702.44 783.86 874.33 972.72

NO3- mg/l 66.36 66.36 73.09 80.70 89.22 98.64 108.86 119.65

F- mg/l 1.90 1.90 2.10 2.33 2.59 2.89 3.21 3.56

Br- mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

PO43- mg/l 1.61 1.61 1.79 1.99 2.21 2.47 2.76 3.07

CO32- mg/l 0.92 0.92 1.15 1.45 1.83 2.31 2.92 3.68

Boron mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

SiO2 mg/l 49.73 49.73 55.07 61.18 68.14 75.97 84.66 94.09

CO2 mg/l 49.62 49.62 49.42 49.34 49.34 49.38 49.39 49.26

TDS mg/l 3451.02 3451.02 3821.99 4245.95 4727.88 5270.34 5871.56 6523.56

pH - 7.27 7.27 7.31 7.35 7.39 7.44 7.48 7.52

  Elements Permeate Water Analysis 

Total Element1 Element2 Element3 Element4 Element5 Element6 Element7

Ca2+ mg/l 1.98 0.97 1.20 1.50 1.90 2.44 3.17 4.17

Mg2+ mg/l 0.25 0.12 0.15 0.19 0.24 0.30 0.40 0.52

Na+ mg/l 15.87 7.81 9.65 12.07 15.29 19.61 25.46 33.42

K+ mg/l 1.45 0.72 0.88 1.11 1.40 1.79 2.33 3.06

Ba2+ mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Sr2+ mg/l <0.01 <0.01 <0.01 <0.01 <0.01 0.01 0.01 0.02

NH4+ mg/l 0.92 0.45 0.56 0.70 0.88 1.13 1.46 1.92

Fe2+ mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

HCO3- mg/l 13.83 6.95 8.50 10.54 13.26 17.06 22.00 28.93

Cl- mg/l 17.37 8.52 10.53 13.19 16.72 21.47 27.91 36.71

SO42- mg/l 2.03 0.99 1.23 1.54 1.95 2.50 3.26 4.29

NO3- mg/l 8.41 4.23 5.20 6.47 8.14 10.37 13.36 17.37

F- mg/l 0.08 0.04 0.05 0.06 0.08 0.10 0.13 0.17

Br- mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

PO43- mg/l <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01

CO32- mg/l <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01

Boron mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

SiO2 mg/l 0.77 0.43 0.51 0.62 0.75 0.93 1.17 1.49

CO2 mg/l 49.41 49.62 49.42 49.34 49.34 49.38 49.39 49.26

TDS mg/l 62.96 31.23 38.48 47.99 60.62 77.72 100.67 132.07

pH - 5.69 5.39 5.48 5.58 5.67 5.78 5.89 6.00
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  2.1.2. Pass1 RO Element Level Data

  2.1.2.3. Pass1 RO Stage3 Elements

  Elements Flow & Pressure 

Element1 Element2 Element3 Element4 Element5 Element6 Element7

Element Type TLF-400DG TLF-400DG TLF-400DG TLF-400DG TLF-400DG TLF-400DG TLF-400DG

Area ft²(m²) 400 (37) 400 (37) 400 (37) 400 (37) 400 (37) 400 (37) 400 (37)

Membrane Age Year 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Flow Allowance - 0.80 0.80 0.80 0.80 0.80 0.80 0.80

SPI %/yr 10.00 10.00 10.00 10.00 10.00 10.00 10.00

Recovery % 4.84 4.52 4.17 3.82 3.47 3.13 2.80

Flux USG/ft²/day 5.83 5.17 4.56 4.00 3.50 3.04 2.64

Feed Flow Rate USG/min 33.54 31.92 30.48 29.21 28.09 27.11 26.27

Brine Flow Rate USG/min 31.92 30.48 29.21 28.09 27.11 26.27 25.53

Perm. Flow Rate USG/min 1.62 1.44 1.27 1.12 0.97 0.85 0.74

Beta - 1.08 1.07 1.06 1.06 1.05 1.04 1.04

Feed Pressure lbf/in² (psi) 123.82 122.44 121.14 119.91 118.74 117.63 116.56

DP lbf/in² (psi) 1.38 1.30 1.23 1.17 1.12 1.07 1.03

Brine Pressure lbf/in² (psi) 122.44 121.14 119.91 118.74 117.63 116.56 115.52

  Elements Feed Water Analysis 

Total Element1 Element2 Element3 Element4 Element5 Element6 Element7

Ca2+ mg/l 366.99 366.99 385.41 403.38 420.65 437.05 452.41 466.65

Mg2+ mg/l 102.57 102.57 107.76 112.83 117.71 122.34 126.70 130.74

Na+ mg/l 1748.50 1748.50 1835.50 1920.16 2001.42 2078.37 2150.30 2216.79

K+ mg/l 111.15 111.15 116.63 121.94 127.04 131.85 136.34 140.47

Ba2+ mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Sr2+ mg/l 1.71 1.71 1.80 1.88 1.96 2.04 2.11 2.17

NH4+ mg/l 42.85 42.85 44.92 46.92 48.82 50.62 52.28 53.80

Fe2+ mg/l 2.33 2.33 2.45 2.57 2.68 2.79 2.89 2.98

HCO3- mg/l 1324.87 1324.87 1390.09 1453.67 1514.82 1572.87 1626.62 1676.41

Cl- mg/l 2185.91 2185.91 2294.97 2401.16 2503.13 2599.74 2690.13 2773.74

SO42- mg/l 1076.81 1076.81 1131.36 1184.61 1235.91 1284.69 1330.51 1373.09

NO3- mg/l 130.64 130.64 136.26 141.59 146.54 151.05 155.09 158.62

F- mg/l 3.92 3.92 4.11 4.29 4.47 4.63 4.78 4.92

Br- mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

PO43- mg/l 3.40 3.40 3.57 3.74 3.90 4.06 4.20 4.34

CO32- mg/l 4.55 4.55 5.04 5.55 6.10 6.66 7.16 7.66

Boron mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

SiO2 mg/l 104.04 104.04 109.25 114.32 119.20 123.83 128.16 132.18

CO2 mg/l 49.44 49.44 49.60 49.61 49.46 49.15 49.23 49.15

TDS mg/l 7210.23 7210.23 7569.11 7918.60 8254.34 8572.57 8869.67 9144.57

pH - 7.56 7.56 7.58 7.59 7.61 7.63 7.64 7.66

  Elements Permeate Water Analysis 

Total Element1 Element2 Element3 Element4 Element5 Element6 Element7

Ca2+ mg/l 7.89 4.90 5.80 6.88 8.16 9.67 11.44 13.49

Mg2+ mg/l 0.99 0.61 0.73 0.86 1.02 1.21 1.44 1.70

Na+ mg/l 63.05 39.21 46.41 54.99 65.18 77.21 91.29 107.61

K+ mg/l 5.76 3.58 4.24 5.02 5.95 7.05 8.33 9.81

Ba2+ mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Sr2+ mg/l 0.04 0.02 0.03 0.03 0.04 0.05 0.05 0.06

NH4+ mg/l 3.59 2.24 2.65 3.14 3.71 4.39 5.18 6.10

Fe2+ mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

HCO3- mg/l 54.75 34.03 40.14 47.65 56.48 67.22 79.33 93.85

Cl- mg/l 69.62 43.15 51.12 60.64 71.96 85.33 101.01 119.21

SO42- mg/l 8.17 5.05 5.99 7.11 8.44 10.02 11.87 14.02

NO3- mg/l 31.83 20.17 23.74 27.97 32.95 38.78 45.55 53.32

F- mg/l 0.32 0.20 0.24 0.28 0.33 0.39 0.46 0.54

Br- mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

PO43- mg/l <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.01 0.01

CO32- mg/l <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.01 0.02

Boron mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

SiO2 mg/l 2.69 1.72 2.01 2.36 2.77 3.26 3.84 4.51

CO2 mg/l 49.41 49.44 49.60 49.61 49.46 49.15 49.23 49.15

TDS mg/l 248.69 154.91 183.10 216.94 257.01 304.60 359.81 424.26

pH - 6.27 6.07 6.14 6.21 6.29 6.36 6.43 6.50

Computed date:12/22/2025 07:28  8/8
157



SYSTEM OVERVIEW REPORT(FULL)

Project Name : OCWD TLF-400DG 78_48_24-7M + Qp3472gpm + R85% + 17PSI PBP + Y1 + SPI10% + FF0

Component Info : Software  //  RO Calculation  //  NF Calculation  //  RO Membrane Database  //  NF Membrane Database

1.4.39.1  //  2.1  //  1.1.1  //  2.1  //  1.4

1. PROJECTION SUMMARY

1.1. Flow Diagram 

Minimum Temperature : 67.10  deg. F
Maximum Temperature : 80.60  deg. F

 

1.2. Inlet/Outlet Summary 

Total RO/NF System

Temperature
deg. F

Flow Rate
USG/min

TDS
mg/l

Boron
mg/l

Cl
mg/l

Others※
mg/l

Feed 80.60 4084.71 1450.75 0.00 436.71 1014.04

  Total feed - 4084.71 1450.75 0.00 436.71 1014.04

Product 80.60 3472.00 61.34 0.00 16.96 44.37

  Total Product - 3472.00 61.34 0.00 16.96 44.37

Discharge 80.60 612.71 9272.16 0.00 2815.25 6456.91

  Total Discharge - 612.71 9272.16 0.00 2815.25 6456.91

Total System Recovery 85.00%

※Details for others available at 1.4 Stream Details 

1.3. RO/NF Summary 

RO/NF
Name

Stg. Rec.
Avg.
Flux

Feed
Press.

Total
DP

Membrane
Age

SPI FA
Element Type

(EL/PV)
Total
PV

Stream
Flow
Rate

TDS

%
USG/

ft²/day
lbf/in²
(psi)

lbf/in²
(psi)

year %/year - pcs USG/min mg/l

Pass1 RO 3 85.00 11.86 126.9 21.62 1.00 10.00 0.800 TLF-400DG(7) 150  Feed 4085 1441

 Brine 612.7 9272

 Perm.(Front)

 Perm.(Rear) 3472 61.34

Disclaimer : 
The program is intended to be used by persons having technical skill, at their own discretion and risk. The projections, obtained with the program, are the expected
system performance, based on the average, nominal element-performance and are not automatically guaranteed.Toray shall not be liable for any error or miscalculation
in the program.The obtained results cannot be used to raise any claim for liability or warranty. It is the users responsibility to make provisions against fouling,
scaling and chemical attacks, to account for piping and valve pressure losses, feed pump suction pressure and permeate backpressure. For questions please contact us
through our website at www.water.toray 
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1.4. Stream Details 

Stream Name Raw Feed Pump IN Pass1 Feed Pass1 Perm. Pass1 Brine

Connected unit Dosing IN Pump IN RO IN Product IN DischargeIN

Flow Rate USG/min 4084.71 4084.71 4084.71 3472.00 612.71

Pressure lbf/in² (psi) 0.00 0.00 126.91 17.00 102.29

Ca2+ mg/l 73.00 73.00 73.00 1.93 475.73

Mg2+ mg/l 20.30 20.30 20.30 0.24 133.96

Na+ mg/l 350.00 350.00 350.00 15.41 2246.00

K+ mg/l 22.40 22.40 22.40 1.41 141.34

Ba2+ mg/l 0.00 0.00 0.00 0.00 0.00

Sr2+ mg/l 0.34 0.34 0.34 <0.01 2.22

NH4+ mg/l 8.76 8.76 8.76 0.88 53.39

Fe2+ mg/l 0.46 0.46 0.46 0.00 3.07

HCO3- mg/l 314.00 268.29 268.29 13.83 1712.25

Cl- mg/l 436.71 436.71 436.71 16.96 2815.25

SO42- mg/l 173.00 210.13 210.13 1.96 1389.76

NO3- mg/l 28.64 28.64 28.64 7.82 146.59

F- mg/l 0.80 0.80 0.80 0.08 4.89

Br- mg/l 0.00 0.00 0.00 0.00 0.00

PO43- mg/l 0.67 0.67 0.67 <0.01 4.46

CO32- mg/l 0.87 0.19 0.19 <0.01 9.06

Boron mg/l 0.00 0.00 0.00 0.00 0.00

SiO2 mg/l 20.80 20.80 20.80 0.79 134.20

CO2 mg/l 13.95 47.42 47.42 125.64 46.36

TDS mg/l 1450.75 1441.49 1441.49 61.34 9272.16

pH - 7.50 6.90 6.90 5.24 7.65

Hardness mg/l CaCO₃ 267.12 267.12 267.12 5.83 1747.76

EC(25℃) μS/cm 2363.87 2382.03 2382.03 111.46 12623.39
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1.5. Saturation 

Pass1 RO Pass1 RO

Unit Feed Brine

LSI - -0.35 1.75

SDSI - -0.32 1.50

CaCO3 % - -

CaSO4 % 3.11 39.83

CaF2 % - -

PO4 % 3.52 10000.00

BaSO4 % 0.00 0.00

Mg(OH)2 % - -

SrSO4 % 0.99 9.28

SrCO3 % - -

SiO2 % 19.86 104.03

1.6. Energy Consumption 

Unit Feed Pump Pass1 RO Total

PX Model - - - - -

Quantity - - - - -

Power Used kW 0.00 281.87 0.00 281.87

Pump Efficiency - 0.80 0.80 0.80 -

Motor Efficiency - 1.00 1.00 1.00 -

ERD Efficiency - - - - -
Lubrication Flow
Fraction

% - - - -

ERD Mixing Fraction % - - - -

ERD Internal Press.
Drop

lbf/in²
(psi)

- - - -

ERD Power Saved kW - - - -

ERD Discharge Press.
lbf/in²
(psi)

- - - -

Power Consumption kWh/m3 - - - 0.36

1.7. Chemicals 

Sulfuric
Dosing

Total

Sulphuric Acid mg/L 21.84 21.84

kg/d 844.15 844.15

Hydrochloric Acid mg/L -

kg/d -

Sodium Carbonate mg/L -

kg/d -

Lime (Calcium Hydroxide) mg/L -

kg/d -

Sodium Hydroxide mg/L -

kg/d -

Sodium Chloride mg/L -

kg/d -

Disclaimer : 
Chemical consumption is based on 100% solution or solid chemicals. This information is for reference only and is not guaranteed. 
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1.8. Warnings 

Warning

Caution Pass1 RO, Stage 2, Module 7 Brine flow rate is below recommended lower limit. Reference value=15.77[USG/min], Actual=15
.39[USG/min] (C0123)
Pass1 RO, Stage 1 Lead element flux exceeds recommended upper limit. Reference value=14.73[USG/ft²/day], Actual=19.86
[USG/ft²/day] (C0125)

Notice Pass1 RO, Stage 1, Module 4 Brine to permeate ratio is below lower limit. Reference value=7 Actual=6.64631 (C0136)
Pass1 RO, Stage 1, Module 5 Brine to permeate ratio is below lower limit. Reference value=7 Actual=6.10162 (C0136)
Pass1 RO, Stage 1, Module 6 Brine to permeate ratio is below lower limit. Reference value=7 Actual=5.62288 (C0136)
Pass1 RO, Stage 1, Module 7 Brine to permeate ratio is below lower limit. Reference value=7 Actual=5.24382 (C0136)
Pass1 RO The Langelier Saturation Index (LSI) is greater than 0. Scale inhibitor required.(C0137)
Pass1 RO Concentration of silica exceeds saturation.See https://rpicalc.ropur.com for details.(C0142)
Pass1 RO Concentration of phosphate exceeds saturation.See https://rpicalc.ropur.com for details.(C0447)

Computed date:12/19/2025 15:52  4/8
161



2. RO/NF Details
2.1. Pass1 RO Details
  2.1.1. Pass1 RO Unit Level Data
  Pass1 RO System Data 

Feed Water Type Tertiary Waste MF/UF

Temperature deg. F 80.60

Feed Pressure lbf/in² (psi) 126.91

Total DP lbf/in² (psi) 21.62

Brine Pressure lbf/in² (psi) 102.29

Recovery % 85.00

Average Flux USG/ft²/day 11.86

Feed Flow Rate USG/min 4084.71

Brine Flow Rate USG/min 612.71

Perm. Flow Rate (Total) USG/min 3472.00

Perm. Flow Rate (Front) USG/min -

Perm. Flow Rate (Rear) USG/min 3472.00

Feed TDS mg/l 1441.49

Brine TDS mg/l 9272.16

Perm. TDS (Total) mg/l 61.34

Perm. TDS (Front) mg/l -

Perm. TDS (Rear) mg/l 61.34

Total Vessels pcs 150

Total Elements pcs 1050

 
  Pass1 RO Stage data 

Stage1 Stage2 Stage3

Vessels/Stage pcs 78 48 24

Elements/Vessel pcs 7 7 7

Elements/Stage pcs 546 336 168

Recovery % 62.90 51.26 17.06

Average Flux USG/ft²/day 16.88 8.29 2.69

Feed Flow Rate USG/min 4084.71 1515.48 738.72

Brine Flow Rate USG/min 1515.48 738.72 612.71

Perm. Flow Rate USG/min 2569.23 776.76 126.01

Boost Pressure lbf/in² (psi) 0.00 0.00 0.00

Feed Pipe Pressure Loss lbf/in² (psi) 1.00 1.00 1.00

RO/NF Inlet Pressure lbf/in² (psi) 125.91 115.49 109.24

DP/Vessel lbf/in² (psi) 9.42 5.26 6.94

Brine Pressure lbf/in² (psi) 116.49 110.24 102.29

Permeate Back Pressure lbf/in² (psi) 17.00 17.00 17.00

Lead Element TLF-400DG TLF-400DG TLF-400DG

   Feed Flow Rate USG/min 52.37 31.57 30.78

   Product Flow Rate USG/min 5.54 3.36 1.12

   Flux USG/ft²/day 19.86 12.05 4.00

Last Element TLF-400DG TLF-400DG TLF-400DG

   Permeate Flow Rate USG/min 3.71 1.31 0.48

   Brine Flow Rate USG/min 19.43 15.39 25.53

   Brine/Permeate Ratio - 5.24 11.76 53.69

   Net Driving Pressure lbf/in² (psi) 77.38 38.26 24.68

 
  Pass1 RO Inlet/Outlet Water analysis 

Unit
Stage1
Inlet

Stage1
Brine

Stage1
Permeate

Stage2
Inlet

Stage2
Brine

Stage2
Permeate

Stage3
Inlet

Stage3
Brine

Stage3
Permeate

Ca2+ mg/l 73.00 195.74 0.60 195.74 397.57 3.78 397.57 475.73 17.56

Mg2+ mg/l 20.30 54.59 0.08 54.59 111.49 0.48 111.49 133.96 2.23

Na+ mg/l 350.00 935.14 4.85 935.14 1886.63 30.25 1886.63 2246.00 139.34

K+ mg/l 22.40 59.62 0.45 59.62 119.40 2.77 119.40 141.34 12.71

Ba2+ mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Sr2+ mg/l 0.34 0.91 <0.01 0.91 1.85 0.02 1.85 2.22 0.08

NH4+ mg/l 8.76 23.12 0.28 23.12 45.62 1.73 45.62 53.39 7.82

Fe2+ mg/l 0.46 1.24 0.00 1.24 2.54 0.00 2.54 3.07 0.00

HCO3- mg/l 268.29 718.83 4.64 718.83 1441.90 26.52 1441.90 1712.25 123.04

Cl- mg/l 436.71 1168.14 5.27 1168.14 2361.48 33.23 2361.48 2815.25 155.17

SO42- mg/l 210.13 565.35 0.60 565.35 1155.78 3.84 1155.78 1389.76 18.11

NO3- mg/l 28.64 72.71 2.64 72.71 132.86 15.51 132.86 146.59 66.08

F- mg/l 0.80 2.11 0.02 2.11 4.18 0.15 4.18 4.89 0.70

Br- mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

PO43- mg/l 0.67 1.80 <0.01 1.80 3.70 <0.01 3.70 4.46 0.02

CO32- mg/l 0.19 1.37 <0.01 1.37 6.14 <0.01 6.14 9.06 0.03

Boron mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

SiO2 mg/l 20.80 55.51 0.32 55.51 112.34 1.47 112.34 134.20 6.10

CO2 mg/l 47.42 46.05 46.65 46.05 46.91 46.28 46.91 46.36 46.79

TDS mg/l 1441.49 3856.20 19.76 3856.20 7783.49 119.75 7783.49 9272.16 548.98

pH - 6.90 7.31 5.20 7.31 7.58 5.95 7.58 7.65 6.59

Hardness mg/l CaCO₃ 267.12 716.89 1.82 716.89 1458.68 11.43 1458.68 1747.76 53.11

EC(25℃) μS/cm 2382.03 5744.01 37.43 5744.01 10793.22 212.49 10793.22 12623.39 906.72
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  2.1.2. Pass1 RO Element Level Data

  2.1.2.1. Pass1 RO Stage1 Elements

  Elements Flow & Pressure 

Element1 Element2 Element3 Element4 Element5 Element6 Element7

Element Type TLF-400DG TLF-400DG TLF-400DG TLF-400DG TLF-400DG TLF-400DG TLF-400DG

Area ft²(m²) 400 (37) 400 (37) 400 (37) 400 (37) 400 (37) 400 (37) 400 (37)

Membrane Age Year 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Flow Allowance - 0.80 0.80 0.80 0.80 0.80 0.80 0.80

SPI %/yr 10.00 10.00 10.00 10.00 10.00 10.00 10.00

Recovery % 10.58 11.31 12.15 13.08 14.08 15.10 16.02

Flux USG/ft²/day 19.86 19.00 18.10 17.11 16.02 14.76 13.29

Feed Flow Rate USG/min 52.37 46.83 41.53 36.49 31.71 27.25 23.13

Brine Flow Rate USG/min 46.83 41.53 36.49 31.71 27.25 23.13 19.43

Perm. Flow Rate USG/min 5.54 5.30 5.05 4.77 4.47 4.11 3.71

Beta - 1.18 1.18 1.19 1.19 1.19 1.20 1.19

Feed Pressure lbf/in² (psi) 125.91 123.78 121.96 120.42 119.14 118.07 117.20

DP lbf/in² (psi) 2.13 1.82 1.54 1.28 1.06 0.87 0.71

Brine Pressure lbf/in² (psi) 123.78 121.96 120.42 119.14 118.07 117.20 116.49

  Elements Feed Water Analysis 

Total Element1 Element2 Element3 Element4 Element5 Element6 Element7

Ca2+ mg/l 73.00 73.00 81.60 91.96 104.62 120.29 139.89 164.60

Mg2+ mg/l 20.30 20.30 22.70 25.59 29.12 33.49 38.96 45.87

Na+ mg/l 350.00 350.00 391.12 440.65 501.13 575.90 669.37 787.07

K+ mg/l 22.40 22.40 25.02 28.18 32.04 36.80 42.75 50.23

Ba2+ mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Sr2+ mg/l 0.34 0.34 0.38 0.43 0.49 0.56 0.65 0.77

NH4+ mg/l 8.76 8.76 9.78 11.00 12.50 14.34 16.64 19.52

Fe2+ mg/l 0.46 0.46 0.51 0.58 0.66 0.76 0.88 1.04

HCO3- mg/l 268.29 268.29 300.39 338.89 385.38 442.94 514.91 605.51

Cl- mg/l 436.71 436.71 488.06 549.93 625.48 718.90 835.73 982.90

SO42- mg/l 210.13 210.13 234.95 264.88 301.45 346.73 403.44 475.02

NO3- mg/l 28.64 28.64 31.87 35.74 40.43 46.17 53.24 61.98

F- mg/l 0.80 0.80 0.89 1.01 1.14 1.31 1.52 1.78

Br- mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

PO43- mg/l 0.67 0.67 0.75 0.84 0.96 1.11 1.29 1.52

CO32- mg/l 0.19 0.19 0.21 0.27 0.36 0.48 0.67 0.95

Boron mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

SiO2 mg/l 20.80 20.80 23.24 26.18 29.76 34.19 39.74 46.72

CO2 mg/l 47.42 47.42 46.99 46.61 46.56 46.42 46.21 45.95

TDS mg/l 1441.49 1441.49 1611.46 1816.14 2065.51 2373.96 2759.68 3245.48

pH - 6.90 6.90 6.95 7.00 7.05 7.11 7.17 7.24

  Elements Permeate Water Analysis 

Total Element1 Element2 Element3 Element4 Element5 Element6 Element7

Ca2+ mg/l 0.60 0.29 0.34 0.41 0.52 0.69 0.94 1.32

Mg2+ mg/l 0.08 0.04 0.04 0.05 0.06 0.09 0.12 0.16

Na+ mg/l 4.85 2.36 2.77 3.31 4.19 5.56 7.57 10.61

K+ mg/l 0.45 0.22 0.26 0.30 0.39 0.51 0.70 0.97

Ba2+ mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Sr2+ mg/l <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01

NH4+ mg/l 0.28 0.14 0.16 0.19 0.24 0.32 0.44 0.61

Fe2+ mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

HCO3- mg/l 4.64 2.69 2.97 3.38 4.05 5.13 6.80 9.43

Cl- mg/l 5.27 2.55 3.01 3.58 4.55 6.04 8.23 11.55

SO42- mg/l 0.60 0.29 0.34 0.41 0.52 0.69 0.94 1.33

NO3- mg/l 2.64 1.31 1.54 1.82 2.30 3.03 4.10 5.70

F- mg/l 0.02 0.01 0.01 0.02 0.02 0.03 0.04 0.05

Br- mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

PO43- mg/l <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01

CO32- mg/l <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01

Boron mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

SiO2 mg/l 0.32 0.18 0.21 0.25 0.30 0.37 0.47 0.62

CO2 mg/l 46.65 47.42 46.99 46.61 46.56 46.42 46.21 45.95

TDS mg/l 19.76 10.07 11.66 13.72 17.15 22.48 30.35 42.36

pH - 5.20 4.97 5.01 5.07 5.15 5.25 5.38 5.52
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  2.1.2. Pass1 RO Element Level Data

  2.1.2.2. Pass1 RO Stage2 Elements

  Elements Flow & Pressure 

Element1 Element2 Element3 Element4 Element5 Element6 Element7

Element Type TLF-400DG TLF-400DG TLF-400DG TLF-400DG TLF-400DG TLF-400DG TLF-400DG

Area ft²(m²) 400 (37) 400 (37) 400 (37) 400 (37) 400 (37) 400 (37) 400 (37)

Membrane Age Year 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Flow Allowance - 0.80 0.80 0.80 0.80 0.80 0.80 0.80

SPI %/yr 10.00 10.00 10.00 10.00 10.00 10.00 10.00

Recovery % 10.64 10.68 10.54 10.18 9.59 8.78 7.84

Flux USG/ft²/day 12.05 10.81 9.53 8.23 6.96 5.77 4.69

Feed Flow Rate USG/min 31.57 28.21 25.20 22.54 20.25 18.31 16.70

Brine Flow Rate USG/min 28.21 25.20 22.54 20.25 18.31 16.70 15.39

Perm. Flow Rate USG/min 3.36 3.01 2.66 2.30 1.94 1.61 1.31

Beta - 1.14 1.13 1.13 1.12 1.10 1.09 1.07

Feed Pressure lbf/in² (psi) 115.49 114.41 113.47 112.65 111.94 111.31 110.74

DP lbf/in² (psi) 1.08 0.94 0.82 0.71 0.63 0.56 0.51

Brine Pressure lbf/in² (psi) 114.41 113.47 112.65 111.94 111.31 110.74 110.24

  Elements Feed Water Analysis 

Total Element1 Element2 Element3 Element4 Element5 Element6 Element7

Ca2+ mg/l 195.74 195.74 218.84 244.75 273.26 303.80 335.47 367.12

Mg2+ mg/l 54.59 54.59 61.06 68.33 76.34 84.94 93.88 102.84

Na+ mg/l 935.14 935.14 1044.85 1167.71 1302.62 1446.84 1595.96 1744.42

K+ mg/l 59.62 59.62 66.57 74.34 82.85 91.93 101.28 110.56

Ba2+ mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Sr2+ mg/l 0.91 0.91 1.02 1.14 1.27 1.41 1.56 1.71

NH4+ mg/l 23.12 23.12 25.78 28.75 31.98 35.41 38.92 42.37

Fe2+ mg/l 1.24 1.24 1.39 1.55 1.74 1.93 2.14 2.34

HCO3- mg/l 718.83 718.83 802.58 896.27 999.12 1109.13 1222.38 1334.71

Cl- mg/l 1168.14 1168.14 1305.44 1459.27 1628.28 1809.08 1996.18 2182.64

SO42- mg/l 565.35 565.35 632.46 707.84 790.92 880.14 972.90 1065.91

NO3- mg/l 72.71 72.71 80.50 89.01 98.09 107.44 116.65 125.26

F- mg/l 2.11 2.11 2.36 2.63 2.93 3.24 3.56 3.88

Br- mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

PO43- mg/l 1.80 1.80 2.02 2.26 2.53 2.81 3.11 3.41

CO32- mg/l 1.37 1.37 1.74 2.20 2.79 3.51 4.33 5.22

Boron mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

SiO2 mg/l 55.51 55.51 62.03 69.34 77.38 85.98 94.90 103.79

CO2 mg/l 46.05 46.05 46.20 46.35 46.41 46.28 46.37 46.60

TDS mg/l 3856.20 3856.20 4308.64 4815.41 5372.09 5967.59 6583.21 7196.18

pH - 7.31 7.31 7.35 7.39 7.43 7.48 7.51 7.55

  Elements Permeate Water Analysis 

Total Element1 Element2 Element3 Element4 Element5 Element6 Element7

Ca2+ mg/l 3.78 1.71 2.20 2.87 3.78 5.04 6.76 9.09

Mg2+ mg/l 0.48 0.21 0.28 0.36 0.47 0.63 0.85 1.15

Na+ mg/l 30.25 13.71 17.63 22.96 30.26 40.28 53.98 72.45

K+ mg/l 2.77 1.26 1.62 2.11 2.77 3.69 4.94 6.62

Ba2+ mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Sr2+ mg/l 0.02 <0.01 0.01 0.01 0.02 0.02 0.03 0.04

NH4+ mg/l 1.73 0.79 1.02 1.32 1.74 2.30 3.08 4.11

Fe2+ mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

HCO3- mg/l 26.52 12.04 15.52 20.08 26.50 35.29 47.30 63.60

Cl- mg/l 33.23 14.97 19.27 25.14 33.20 44.29 59.50 80.07

SO42- mg/l 3.84 1.72 2.22 2.90 3.83 5.12 6.89 9.29

NO3- mg/l 15.51 7.29 9.30 12.00 15.64 20.57 27.19 35.94

F- mg/l 0.15 0.07 0.09 0.12 0.15 0.20 0.27 0.37

Br- mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

PO43- mg/l <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01

CO32- mg/l <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01

Boron mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

SiO2 mg/l 1.47 0.75 0.92 1.16 1.48 1.90 2.48 3.26

CO2 mg/l 46.28 46.05 46.20 46.35 46.41 46.28 46.37 46.60

TDS mg/l 119.75 54.53 70.07 91.02 119.85 159.36 213.29 286.01

pH - 5.95 5.62 5.73 5.83 5.95 6.08 6.20 6.32
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  2.1.2. Pass1 RO Element Level Data

  2.1.2.3. Pass1 RO Stage3 Elements

  Elements Flow & Pressure 

Element1 Element2 Element3 Element4 Element5 Element6 Element7

Element Type TLF-400DG TLF-400DG TLF-400DG TLF-400DG TLF-400DG TLF-400DG TLF-400DG

Area ft²(m²) 400 (37) 400 (37) 400 (37) 400 (37) 400 (37) 400 (37) 400 (37)

Membrane Age Year 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Flow Allowance - 0.80 0.80 0.80 0.80 0.80 0.80 0.80

SPI %/yr 10.00 10.00 10.00 10.00 10.00 10.00 10.00

Recovery % 3.62 3.24 2.88 2.56 2.28 2.04 1.83

Flux USG/ft²/day 4.00 3.44 2.97 2.56 2.22 1.94 1.71

Feed Flow Rate USG/min 30.78 29.66 28.70 27.88 27.16 26.55 26.00

Brine Flow Rate USG/min 29.66 28.70 27.88 27.16 26.55 26.00 25.53

Perm. Flow Rate USG/min 1.12 0.96 0.83 0.71 0.62 0.54 0.48

Beta - 1.04 1.04 1.03 1.03 1.02 1.02 1.02

Feed Pressure lbf/in² (psi) 109.24 108.13 107.07 106.06 105.08 104.12 103.20

DP lbf/in² (psi) 1.11 1.06 1.02 0.98 0.95 0.93 0.90

Brine Pressure lbf/in² (psi) 108.13 107.07 106.06 105.08 104.12 103.20 102.29

  Elements Feed Water Analysis 

Total Element1 Element2 Element3 Element4 Element5 Element6 Element7

Ca2+ mg/l 397.57 397.57 412.10 425.44 437.59 448.60 458.55 467.56

Mg2+ mg/l 111.49 111.49 115.62 119.44 122.92 126.09 128.96 131.58

Na+ mg/l 1886.63 1886.63 1954.23 2016.07 2072.14 2122.70 2168.18 2209.09

K+ mg/l 119.40 119.40 123.58 127.39 130.83 133.91 136.67 139.13

Ba2+ mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Sr2+ mg/l 1.85 1.85 1.92 1.98 2.04 2.09 2.14 2.18

NH4+ mg/l 45.62 45.62 47.15 48.52 49.75 50.84 51.80 52.65

Fe2+ mg/l 2.54 2.54 2.64 2.73 2.81 2.88 2.95 3.01

HCO3- mg/l 1441.90 1441.90 1492.77 1539.40 1581.79 1620.11 1654.06 1684.64

Cl- mg/l 2361.48 2361.48 2446.57 2524.48 2595.22 2659.08 2716.60 2768.43

SO42- mg/l 1155.78 1155.78 1198.80 1238.44 1274.69 1307.68 1337.65 1364.90

NO3- mg/l 132.86 132.86 136.23 139.08 141.42 143.29 144.75 145.83

F- mg/l 4.18 4.18 4.32 4.44 4.56 4.66 4.75 4.82

Br- mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

PO43- mg/l 3.70 3.70 3.84 3.97 4.08 4.19 4.29 4.38

CO32- mg/l 6.14 6.14 6.61 7.08 7.54 8.01 8.37 8.72

Boron mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

SiO2 mg/l 112.34 112.34 116.42 120.16 123.56 126.64 129.42 131.92

CO2 mg/l 46.91 46.91 47.03 46.99 46.79 46.45 46.52 46.48

TDS mg/l 7783.49 7783.49 8062.80 8318.63 8550.95 8760.77 8949.12 9118.83

pH - 7.58 7.58 7.59 7.60 7.61 7.63 7.63 7.64

  Elements Permeate Water Analysis 

Total Element1 Element2 Element3 Element4 Element5 Element6 Element7

Ca2+ mg/l 17.56 11.11 13.28 15.78 18.61 21.75 25.13 28.73

Mg2+ mg/l 2.23 1.40 1.68 2.00 2.36 2.76 3.20 3.66

Na+ mg/l 139.34 88.41 105.60 125.38 147.75 172.50 199.15 227.45

K+ mg/l 12.71 8.08 9.64 11.44 13.47 15.72 18.14 20.71

Ba2+ mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Sr2+ mg/l 0.08 0.05 0.06 0.07 0.09 0.10 0.12 0.13

NH4+ mg/l 7.82 5.00 5.95 7.05 8.29 9.66 11.12 12.67

Fe2+ mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

HCO3- mg/l 123.04 77.84 92.96 110.50 130.55 152.56 176.11 201.57

Cl- mg/l 155.17 98.00 117.22 139.40 164.51 192.36 222.43 254.44

SO42- mg/l 18.11 11.40 13.65 16.25 19.20 22.48 26.03 29.81

NO3- mg/l 66.08 43.12 51.05 60.07 70.12 81.08 92.70 104.83

F- mg/l 0.70 0.45 0.53 0.63 0.74 0.87 1.00 1.14

Br- mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

PO43- mg/l 0.02 <0.01 0.01 0.01 0.02 0.02 0.02 0.03

CO32- mg/l 0.03 0.01 0.02 0.02 0.03 0.05 0.06 0.09

Boron mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

SiO2 mg/l 6.10 3.91 4.64 5.49 6.45 7.52 8.69 9.93

CO2 mg/l 46.79 46.91 47.03 46.99 46.79 46.45 46.52 46.48

TDS mg/l 548.98 348.79 416.29 494.11 582.20 679.42 783.90 895.19

pH - 6.59 6.40 6.47 6.55 6.62 6.69 6.75 6.80
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SYSTEM OVERVIEW REPORT(FULL)

Project Name : OCWD TLF-400DG 78_48_24-7M + Qp3472gpm + R85% + 17PSI PBP + Y2 + SPI10% + FF0

Component Info : Software  //  RO Calculation  //  NF Calculation  //  RO Membrane Database  //  NF Membrane Database

1.4.39.1  //  2.1  //  1.1.1  //  2.1  //  1.4

1. PROJECTION SUMMARY

1.1. Flow Diagram 

Minimum Temperature : 67.10  deg. F
Maximum Temperature : 80.60  deg. F

 

1.2. Inlet/Outlet Summary 

Total RO/NF System

Temperature
deg. F

Flow Rate
USG/min

TDS
mg/l

Boron
mg/l

Cl
mg/l

Others※
mg/l

Feed 67.10 4084.71 1450.62 0.00 436.71 1013.91

  Total feed - 4084.71 1450.62 0.00 436.71 1013.91

Product 67.10 3472.00 42.53 0.00 11.70 30.83

  Total Product - 3472.00 42.53 0.00 11.70 30.83

Discharge 67.10 612.71 9371.69 0.00 2845.10 6526.58

  Total Discharge - 612.71 9371.69 0.00 2845.10 6526.58

Total System Recovery 85.00%

※Details for others available at 1.4 Stream Details 

1.3. RO/NF Summary 

RO/NF
Name

Stg. Rec.
Avg.
Flux

Feed
Press.

Total
DP

Membrane
Age

SPI FA
Element Type

(EL/PV)
Total
PV

Stream
Flow
Rate

TDS

%
USG/

ft²/day
lbf/in²
(psi)

lbf/in²
(psi)

year %/year - pcs USG/min mg/l

Pass1 RO 3 85.00 11.86 146.9 26.66 2.00 10.00 0.775 TLF-400DG(7) 150  Feed 4085 1441

 Brine 612.7 9372

 Perm.(Front)

 Perm.(Rear) 3472 42.53

Disclaimer : 
The program is intended to be used by persons having technical skill, at their own discretion and risk. The projections, obtained with the program, are the expected
system performance, based on the average, nominal element-performance and are not automatically guaranteed.Toray shall not be liable for any error or miscalculation
in the program.The obtained results cannot be used to raise any claim for liability or warranty. It is the users responsibility to make provisions against fouling,
scaling and chemical attacks, to account for piping and valve pressure losses, feed pump suction pressure and permeate backpressure. For questions please contact us
through our website at www.water.toray 
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1.4. Stream Details 

Stream Name Raw Feed Pump IN Pass1 Feed Pass1 Perm. Pass1 Brine

Connected unit Dosing IN Pump IN RO IN Product IN DischargeIN

Flow Rate USG/min 4084.71 4084.71 4084.71 3472.00 612.71

Pressure lbf/in² (psi) 0.00 0.00 146.92 17.00 117.26

Ca2+ mg/l 73.00 73.00 73.00 1.33 479.14

Mg2+ mg/l 20.30 20.30 20.30 0.17 134.40

Na+ mg/l 350.00 350.00 350.00 10.65 2272.98

K+ mg/l 22.40 22.40 22.40 0.97 143.82

Ba2+ mg/l 0.00 0.00 0.00 0.00 0.00

Sr2+ mg/l 0.34 0.34 0.34 <0.01 2.23

NH4+ mg/l 8.76 8.76 8.76 0.61 54.91

Fe2+ mg/l 0.46 0.46 0.46 0.00 3.07

HCO3- mg/l 314.00 264.56 264.56 9.56 1711.98

Cl- mg/l 436.71 436.71 436.71 11.70 2845.10

SO42- mg/l 173.00 212.92 212.92 1.37 1411.70

NO3- mg/l 28.64 28.64 28.64 5.57 159.34

F- mg/l 0.80 0.80 0.80 0.05 5.03

Br- mg/l 0.00 0.00 0.00 0.00 0.00

PO43- mg/l 0.67 0.67 0.67 <0.01 4.46

CO32- mg/l 0.74 0.16 0.16 <0.01 7.93

Boron mg/l 0.00 0.00 0.00 0.00 0.00

SiO2 mg/l 20.80 20.80 20.80 0.54 135.62

CO2 mg/l 15.35 51.44 51.44 110.60 49.79

TDS mg/l 1450.62 1440.50 1440.50 42.53 9371.69

pH - 7.50 6.90 6.90 5.18 7.66

Hardness mg/l CaCO₃ 267.12 267.12 267.12 4.00 1758.10

EC(25℃) μS/cm 2363.65 2383.27 2383.27 78.38 12754.34
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1.5. Saturation 

Pass1 RO Pass1 RO

Unit Feed Brine

LSI - -0.46 1.65

SDSI - -0.51 1.38

CaCO3 % - -

CaSO4 % 3.15 40.41

CaF2 % - -

PO4 % 0.54 10000.00

BaSO4 % 0.00 0.00

Mg(OH)2 % - -

SrSO4 % 1.00 9.40

SrCO3 % - -

SiO2 % 22.47 118.96

1.6. Energy Consumption 

Unit Feed Pump Pass1 RO Total

PX Model - - - - -

Quantity - - - - -

Power Used kW 0.00 326.32 0.00 326.32

Pump Efficiency - 0.80 0.80 0.80 -

Motor Efficiency - 1.00 1.00 1.00 -

ERD Efficiency - - - - -
Lubrication Flow
Fraction

% - - - -

ERD Mixing Fraction % - - - -

ERD Internal Press.
Drop

lbf/in²
(psi)

- - - -

ERD Power Saved kW - - - -

ERD Discharge Press.
lbf/in²
(psi)

- - - -

Power Consumption kWh/m3 - - - 0.41

1.7. Chemicals 

Sulfuric
Dosing

Total

Sulphuric Acid mg/L 23.47 23.47

kg/d 907.40 907.40

Hydrochloric Acid mg/L -

kg/d -

Sodium Carbonate mg/L -

kg/d -

Lime (Calcium Hydroxide) mg/L -

kg/d -

Sodium Hydroxide mg/L -

kg/d -

Sodium Chloride mg/L -

kg/d -

Disclaimer : 
Chemical consumption is based on 100% solution or solid chemicals. This information is for reference only and is not guaranteed. 
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1.8. Warnings 

Warning

Caution Pass1 RO, Stage 1 Lead element flux exceeds recommended upper limit. Reference value=14.73[USG/ft²/day], Actual=17.54
[USG/ft²/day] (C0125)

Notice Pass1 RO, Stage 1, Module 6 Brine to permeate ratio is below lower limit. Reference value=7 Actual=6.54221 (C0136)
Pass1 RO, Stage 1, Module 7 Brine to permeate ratio is below lower limit. Reference value=7 Actual=6.00147 (C0136)
Pass1 RO The Langelier Saturation Index (LSI) is greater than 0. Scale inhibitor required.(C0137)
Pass1 RO Concentration of silica exceeds saturation.See https://rpicalc.ropur.com for details.(C0142)
Pass1 RO Concentration of phosphate exceeds saturation.See https://rpicalc.ropur.com for details.(C0447)
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2. RO/NF Details
2.1. Pass1 RO Details
  2.1.1. Pass1 RO Unit Level Data
  Pass1 RO System Data 

Feed Water Type Tertiary Waste MF/UF

Temperature deg. F 67.10

Feed Pressure lbf/in² (psi) 146.92

Total DP lbf/in² (psi) 26.66

Brine Pressure lbf/in² (psi) 117.26

Recovery % 85.00

Average Flux USG/ft²/day 11.86

Feed Flow Rate USG/min 4084.71

Brine Flow Rate USG/min 612.71

Perm. Flow Rate (Total) USG/min 3472.00

Perm. Flow Rate (Front) USG/min -

Perm. Flow Rate (Rear) USG/min 3472.00

Feed TDS mg/l 1440.50

Brine TDS mg/l 9371.69

Perm. TDS (Total) mg/l 42.53

Perm. TDS (Front) mg/l -

Perm. TDS (Rear) mg/l 42.53

Total Vessels pcs 150

Total Elements pcs 1050

 
  Pass1 RO Stage data 

Stage1 Stage2 Stage3

Vessels/Stage pcs 78 48 24

Elements/Vessel pcs 7 7 7

Elements/Stage pcs 546 336 168

Recovery % 57.85 52.59 24.94

Average Flux USG/ft²/day 15.52 9.67 4.35

Feed Flow Rate USG/min 4084.71 1721.86 816.31

Brine Flow Rate USG/min 1721.86 816.31 612.71

Perm. Flow Rate USG/min 2362.85 905.54 203.61

Boost Pressure lbf/in² (psi) 0.00 0.00 0.00

Feed Pipe Pressure Loss lbf/in² (psi) 1.00 1.00 1.00

RO/NF Inlet Pressure lbf/in² (psi) 145.92 133.73 125.64

DP/Vessel lbf/in² (psi) 11.20 7.09 8.38

Brine Pressure lbf/in² (psi) 134.73 126.64 117.26

Permeate Back Pressure lbf/in² (psi) 17.00 17.00 17.00

Lead Element TLF-400DG TLF-400DG TLF-400DG

   Feed Flow Rate USG/min 52.37 35.87 34.01

   Product Flow Rate USG/min 4.89 3.46 1.69

   Flux USG/ft²/day 17.54 12.42 6.08

Last Element TLF-400DG TLF-400DG TLF-400DG

   Permeate Flow Rate USG/min 3.68 1.87 0.80

   Brine Flow Rate USG/min 22.08 17.01 25.53

   Brine/Permeate Ratio - 6.00 9.10 32.07

   Net Driving Pressure lbf/in² (psi) 99.84 58.87 34.72

 
  Pass1 RO Inlet/Outlet Water analysis 

Unit
Stage1
Inlet

Stage1
Brine

Stage1
Permeate

Stage2
Inlet

Stage2
Brine

Stage2
Permeate

Stage3
Inlet

Stage3
Brine

Stage3
Permeate

Ca2+ mg/l 73.00 172.56 0.45 172.56 361.66 2.10 361.66 479.14 8.13

Mg2+ mg/l 20.30 48.08 0.06 48.08 101.13 0.26 101.13 134.40 1.02

Na+ mg/l 350.00 825.36 3.59 825.36 1722.24 16.86 1722.24 2272.98 64.93

K+ mg/l 22.40 52.69 0.33 52.69 109.42 1.54 109.42 143.82 5.92

Ba2+ mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Sr2+ mg/l 0.34 0.80 <0.01 0.80 1.68 <0.01 1.68 2.23 0.04

NH4+ mg/l 8.76 20.49 0.21 20.49 42.14 0.97 42.14 54.91 3.69

Fe2+ mg/l 0.46 1.09 0.00 1.09 2.30 0.00 2.30 3.07 0.00

HCO3- mg/l 264.56 624.83 3.58 624.83 1300.09 14.66 1300.09 1711.98 56.24

Cl- mg/l 436.71 1030.62 3.91 1030.62 2153.39 18.48 2153.39 2845.10 71.86

SO42- mg/l 212.92 504.47 0.45 504.47 1061.69 2.16 1061.69 1411.70 8.44

NO3- mg/l 28.64 65.23 1.98 65.23 127.71 8.90 127.71 159.34 32.53

F- mg/l 0.80 1.87 0.02 1.87 3.85 0.09 3.85 5.03 0.33

Br- mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

PO43- mg/l 0.67 1.59 <0.01 1.59 3.35 <0.01 3.35 4.46 <0.01

CO32- mg/l 0.16 0.87 <0.01 0.87 4.29 <0.01 4.29 7.93 <0.01

Boron mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

SiO2 mg/l 20.80 49.02 0.24 49.02 102.48 0.82 102.48 135.62 2.78

CO2 mg/l 51.44 50.49 51.11 50.49 50.29 50.18 50.29 49.79 50.00

TDS mg/l 1440.50 3399.58 14.82 3399.58 7097.44 66.85 7097.44 9371.69 255.93

pH - 6.90 7.25 5.10 7.25 7.54 5.70 7.54 7.66 6.28

Hardness mg/l CaCO₃ 267.12 631.83 1.34 631.83 1325.71 6.33 1325.71 1758.10 24.55

EC(25℃) μS/cm 2383.27 5135.14 29.19 5135.14 9945.55 119.97 9945.55 12754.34 447.52
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  2.1.2. Pass1 RO Element Level Data

  2.1.2.1. Pass1 RO Stage1 Elements

  Elements Flow & Pressure 

Element1 Element2 Element3 Element4 Element5 Element6 Element7

Element Type TLF-400DG TLF-400DG TLF-400DG TLF-400DG TLF-400DG TLF-400DG TLF-400DG

Area ft²(m²) 400 (37) 400 (37) 400 (37) 400 (37) 400 (37) 400 (37) 400 (37)

Membrane Age Year 2.00 2.00 2.00 2.00 2.00 2.00 2.00

Flow Allowance - 0.78 0.78 0.78 0.78 0.78 0.78 0.78

SPI %/yr 10.00 10.00 10.00 10.00 10.00 10.00 10.00

Recovery % 9.34 9.94 10.63 11.41 12.29 13.26 14.28

Flux USG/ft²/day 17.54 16.93 16.30 15.64 14.92 14.12 13.19

Feed Flow Rate USG/min 52.37 47.48 42.76 38.21 33.85 29.69 25.75

Brine Flow Rate USG/min 47.48 42.76 38.21 33.85 29.69 25.75 22.08

Perm. Flow Rate USG/min 4.89 4.72 4.55 4.36 4.16 3.94 3.68

Beta - 1.20 1.20 1.21 1.21 1.22 1.22 1.23

Feed Pressure lbf/in² (psi) 145.92 143.53 141.45 139.65 138.09 136.77 135.66

DP lbf/in² (psi) 2.39 2.08 1.81 1.55 1.32 1.11 0.93

Brine Pressure lbf/in² (psi) 143.53 141.45 139.65 138.09 136.77 135.66 134.73

  Elements Feed Water Analysis 

Total Element1 Element2 Element3 Element4 Element5 Element6 Element7

Ca2+ mg/l 73.00 73.00 80.49 89.35 99.94 112.76 128.50 148.04

Mg2+ mg/l 20.30 20.30 22.39 24.86 27.81 31.38 35.77 41.23

Na+ mg/l 350.00 350.00 385.84 428.19 478.81 540.09 615.22 708.46

K+ mg/l 22.40 22.40 24.69 27.39 30.62 34.53 39.32 45.25

Ba2+ mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Sr2+ mg/l 0.34 0.34 0.37 0.42 0.47 0.53 0.60 0.69

NH4+ mg/l 8.76 8.76 9.65 10.70 11.95 13.47 15.32 17.62

Fe2+ mg/l 0.46 0.46 0.51 0.56 0.63 0.71 0.81 0.94

HCO3- mg/l 264.56 264.56 291.68 323.68 362.20 409.02 465.81 536.37

Cl- mg/l 436.71 436.71 481.46 534.34 597.56 674.11 767.97 884.49

SO42- mg/l 212.92 212.92 234.82 260.71 291.68 329.21 375.28 432.54

NO3- mg/l 28.64 28.64 31.47 34.81 38.78 43.55 49.34 56.45

F- mg/l 0.80 0.80 0.88 0.98 1.09 1.23 1.40 1.61

Br- mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

PO43- mg/l 0.67 0.67 0.74 0.82 0.92 1.04 1.18 1.36

CO32- mg/l 0.16 0.16 0.17 0.21 0.27 0.35 0.46 0.62

Boron mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

SiO2 mg/l 20.80 20.80 22.93 25.44 28.44 32.08 36.54 42.07

CO2 mg/l 51.44 51.44 51.41 51.38 51.15 50.76 50.75 50.65

TDS mg/l 1440.50 1440.50 1588.10 1762.45 1971.17 2224.05 2533.52 2917.75

pH - 6.90 6.90 6.94 6.98 7.03 7.08 7.13 7.19

  Elements Permeate Water Analysis 

Total Element1 Element2 Element3 Element4 Element5 Element6 Element7

Ca2+ mg/l 0.45 0.25 0.28 0.33 0.39 0.50 0.65 0.86

Mg2+ mg/l 0.06 0.03 0.03 0.04 0.05 0.06 0.08 0.11

Na+ mg/l 3.59 1.98 2.28 2.64 3.17 4.03 5.21 6.89

K+ mg/l 0.33 0.18 0.21 0.24 0.29 0.37 0.48 0.63

Ba2+ mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Sr2+ mg/l <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01

NH4+ mg/l 0.21 0.12 0.13 0.15 0.18 0.23 0.30 0.40

Fe2+ mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

HCO3- mg/l 3.58 2.38 2.60 2.84 3.24 3.89 4.78 6.14

Cl- mg/l 3.91 2.15 2.48 2.88 3.45 4.38 5.67 7.51

SO42- mg/l 0.45 0.25 0.29 0.33 0.40 0.51 0.66 0.87

NO3- mg/l 1.98 1.10 1.27 1.47 1.75 2.21 2.85 3.75

F- mg/l 0.02 0.01 0.01 0.01 0.02 0.02 0.03 0.04

Br- mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

PO43- mg/l <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01

CO32- mg/l <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01

Boron mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

SiO2 mg/l 0.24 0.14 0.16 0.19 0.22 0.27 0.32 0.40

CO2 mg/l 51.11 51.44 51.41 51.38 51.15 50.76 50.75 50.65

TDS mg/l 14.82 8.60 9.74 11.13 13.16 16.47 21.03 27.59

pH - 5.10 4.92 4.96 5.00 5.05 5.14 5.22 5.33
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  2.1.2. Pass1 RO Element Level Data

  2.1.2.2. Pass1 RO Stage2 Elements

  Elements Flow & Pressure 

Element1 Element2 Element3 Element4 Element5 Element6 Element7

Element Type TLF-400DG TLF-400DG TLF-400DG TLF-400DG TLF-400DG TLF-400DG TLF-400DG

Area ft²(m²) 400 (37) 400 (37) 400 (37) 400 (37) 400 (37) 400 (37) 400 (37)

Membrane Age Year 2.00 2.00 2.00 2.00 2.00 2.00 2.00

Flow Allowance - 0.78 0.78 0.78 0.78 0.78 0.78 0.78

SPI %/yr 10.00 10.00 10.00 10.00 10.00 10.00 10.00

Recovery % 9.65 9.97 10.22 10.38 10.41 10.26 9.90

Flux USG/ft²/day 12.42 11.58 10.70 9.76 8.77 7.74 6.70

Feed Flow Rate USG/min 35.87 32.41 29.18 26.20 23.48 21.03 18.88

Brine Flow Rate USG/min 32.41 29.18 26.20 23.48 21.03 18.88 17.01

Perm. Flow Rate USG/min 3.46 3.23 2.98 2.72 2.44 2.16 1.87

Beta - 1.17 1.17 1.16 1.16 1.15 1.14 1.13

Feed Pressure lbf/in² (psi) 133.73 132.28 131.01 129.89 128.91 128.06 127.31

DP lbf/in² (psi) 1.45 1.27 1.12 0.98 0.86 0.75 0.66

Brine Pressure lbf/in² (psi) 132.28 131.01 129.89 128.91 128.06 127.31 126.64

  Elements Feed Water Analysis 

Total Element1 Element2 Element3 Element4 Element5 Element6 Element7

Ca2+ mg/l 172.56 172.56 190.89 211.87 235.81 262.90 293.15 326.29

Mg2+ mg/l 48.08 48.08 53.20 59.08 65.78 73.37 81.86 91.17

Na+ mg/l 825.36 825.36 912.64 1012.51 1126.32 1254.95 1398.37 1555.18

K+ mg/l 52.69 52.69 58.23 64.57 71.79 79.94 89.01 98.90

Ba2+ mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Sr2+ mg/l 0.80 0.80 0.89 0.99 1.10 1.22 1.37 1.52

NH4+ mg/l 20.49 20.49 22.62 25.06 27.83 30.95 34.40 38.16

Fe2+ mg/l 1.09 1.09 1.21 1.34 1.49 1.67 1.86 2.07

HCO3- mg/l 624.83 624.83 691.05 766.57 852.43 949.29 1057.18 1175.11

Cl- mg/l 1030.62 1030.62 1139.74 1264.64 1407.02 1567.99 1747.56 1943.99

SO42- mg/l 504.47 504.47 558.25 619.89 690.28 770.02 859.19 957.02

NO3- mg/l 65.23 65.23 71.71 79.03 87.25 96.36 106.29 116.85

F- mg/l 1.87 1.87 2.07 2.29 2.54 2.83 3.15 3.49

Br- mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

PO43- mg/l 1.59 1.59 1.76 1.95 2.18 2.43 2.71 3.02

CO32- mg/l 0.87 0.87 1.09 1.37 1.72 2.17 2.74 3.46

Boron mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

SiO2 mg/l 49.02 49.02 54.20 60.14 66.92 74.58 83.13 92.49

CO2 mg/l 50.49 50.49 50.23 50.10 50.06 50.09 50.10 50.02

TDS mg/l 3399.58 3399.58 3759.54 4171.30 4640.46 5170.67 5761.97 6408.74

pH - 7.25 7.25 7.29 7.34 7.38 7.42 7.46 7.51

  Elements Permeate Water Analysis 

Total Element1 Element2 Element3 Element4 Element5 Element6 Element7

Ca2+ mg/l 2.10 1.04 1.29 1.60 2.02 2.57 3.33 4.35

Mg2+ mg/l 0.26 0.13 0.16 0.20 0.25 0.32 0.41 0.54

Na+ mg/l 16.86 8.41 10.34 12.86 16.20 20.65 26.66 34.83

K+ mg/l 1.54 0.77 0.95 1.18 1.48 1.89 2.44 3.18

Ba2+ mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Sr2+ mg/l <0.01 <0.01 <0.01 <0.01 <0.01 0.01 0.02 0.02

NH4+ mg/l 0.97 0.49 0.60 0.74 0.93 1.19 1.53 2.00

Fe2+ mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

HCO3- mg/l 14.66 7.42 9.06 11.22 14.09 17.92 23.09 30.09

Cl- mg/l 18.48 9.18 11.30 14.07 17.74 22.65 29.29 38.32

SO42- mg/l 2.16 1.07 1.31 1.64 2.07 2.64 3.42 4.48

NO3- mg/l 8.90 4.54 5.56 6.88 8.60 10.89 13.93 18.02

F- mg/l 0.09 0.04 0.05 0.07 0.08 0.11 0.14 0.18

Br- mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

PO43- mg/l <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01

CO32- mg/l <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01

Boron mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

SiO2 mg/l 0.82 0.46 0.55 0.66 0.80 0.99 1.23 1.56

CO2 mg/l 50.18 50.49 50.23 50.10 50.06 50.09 50.10 50.02

TDS mg/l 66.85 33.56 41.17 51.12 64.26 81.83 105.50 137.56

pH - 5.70 5.42 5.50 5.59 5.69 5.79 5.90 6.01
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  2.1.2. Pass1 RO Element Level Data

  2.1.2.3. Pass1 RO Stage3 Elements

  Elements Flow & Pressure 

Element1 Element2 Element3 Element4 Element5 Element6 Element7

Element Type TLF-400DG TLF-400DG TLF-400DG TLF-400DG TLF-400DG TLF-400DG TLF-400DG

Area ft²(m²) 400 (37) 400 (37) 400 (37) 400 (37) 400 (37) 400 (37) 400 (37)

Membrane Age Year 2.00 2.00 2.00 2.00 2.00 2.00 2.00

Flow Allowance - 0.78 0.78 0.78 0.78 0.78 0.78 0.78

SPI %/yr 10.00 10.00 10.00 10.00 10.00 10.00 10.00

Recovery % 4.98 4.68 4.36 4.02 3.68 3.35 3.02

Flux USG/ft²/day 6.08 5.43 4.82 4.25 3.73 3.27 2.86

Feed Flow Rate USG/min 34.01 32.32 30.81 29.46 28.28 27.24 26.33

Brine Flow Rate USG/min 32.32 30.81 29.46 28.28 27.24 26.33 25.53

Perm. Flow Rate USG/min 1.69 1.51 1.34 1.19 1.04 0.91 0.80

Beta - 1.08 1.07 1.07 1.06 1.05 1.05 1.04

Feed Pressure lbf/in² (psi) 125.64 124.24 122.92 121.68 120.50 119.37 118.29

DP lbf/in² (psi) 1.40 1.32 1.24 1.18 1.12 1.08 1.03

Brine Pressure lbf/in² (psi) 124.24 122.92 121.68 120.50 119.37 118.29 117.26

  Elements Feed Water Analysis 

Total Element1 Element2 Element3 Element4 Element5 Element6 Element7

Ca2+ mg/l 361.66 361.66 380.35 398.73 416.58 433.69 449.89 465.07

Mg2+ mg/l 101.13 101.13 106.40 111.58 116.63 121.47 126.07 130.38

Na+ mg/l 1722.24 1722.24 1810.38 1896.93 1980.79 2061.02 2136.79 2207.55

K+ mg/l 109.42 109.42 114.96 120.39 125.64 130.66 135.38 139.77

Ba2+ mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Sr2+ mg/l 1.68 1.68 1.77 1.86 1.94 2.02 2.10 2.17

NH4+ mg/l 42.14 42.14 44.22 46.26 48.22 50.08 51.83 53.44

Fe2+ mg/l 2.30 2.30 2.42 2.54 2.66 2.77 2.87 2.97

HCO3- mg/l 1300.09 1300.09 1366.54 1431.22 1494.01 1554.20 1610.51 1663.18

Cl- mg/l 2153.39 2153.39 2263.91 2372.48 2477.75 2578.50 2673.74 2762.74

SO42- mg/l 1061.69 1061.69 1117.07 1171.61 1224.67 1275.64 1324.02 1369.44

NO3- mg/l 127.71 127.71 133.31 138.66 143.68 148.29 152.46 156.14

F- mg/l 3.85 3.85 4.05 4.23 4.41 4.58 4.74 4.89

Br- mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

PO43- mg/l 3.35 3.35 3.52 3.70 3.87 4.03 4.18 4.33

CO32- mg/l 4.29 4.29 4.82 5.32 5.86 6.42 6.91 7.42

Boron mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

SiO2 mg/l 102.48 102.48 107.76 112.95 117.99 122.81 127.38 131.65

CO2 mg/l 50.29 50.29 49.96 50.04 49.97 49.74 49.91 49.92

TDS mg/l 7097.44 7097.44 7461.49 7818.47 8164.70 8496.18 8808.86 9101.14

pH - 7.54 7.54 7.57 7.58 7.60 7.62 7.63 7.64

  Elements Permeate Water Analysis 

Total Element1 Element2 Element3 Element4 Element5 Element6 Element7

Ca2+ mg/l 8.13 5.08 6.00 7.09 8.37 9.89 11.67 13.72

Mg2+ mg/l 1.02 0.64 0.75 0.89 1.05 1.24 1.46 1.72

Na+ mg/l 64.93 40.69 47.97 56.63 66.88 78.95 93.04 109.36

K+ mg/l 5.92 3.71 4.38 5.17 6.10 7.20 8.48 9.96

Ba2+ mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Sr2+ mg/l 0.04 0.02 0.03 0.03 0.04 0.05 0.05 0.06

NH4+ mg/l 3.69 2.32 2.74 3.23 3.80 4.48 5.27 6.18

Fe2+ mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

HCO3- mg/l 56.24 35.11 41.42 49.13 57.81 68.35 80.62 95.29

Cl- mg/l 71.86 44.87 52.95 62.58 73.99 87.44 103.19 121.45

SO42- mg/l 8.44 5.26 6.21 7.34 8.69 10.28 12.14 14.30

NO3- mg/l 32.53 20.81 24.39 28.61 33.56 39.33 46.02 53.69

F- mg/l 0.33 0.21 0.24 0.29 0.34 0.40 0.47 0.55

Br- mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

PO43- mg/l <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.01 0.01

CO32- mg/l <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.01 0.02

Boron mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

SiO2 mg/l 2.78 1.79 2.09 2.44 2.85 3.35 3.92 4.59

CO2 mg/l 50.00 50.29 49.96 50.04 49.97 49.74 49.91 49.92

TDS mg/l 255.93 160.53 189.16 223.42 263.49 310.98 366.37 430.93

pH - 6.28 6.08 6.15 6.22 6.29 6.36 6.43 6.50
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SYSTEM OVERVIEW REPORT(FULL)

Project Name : OCWD TLF-400DG 78_48_24-7M + Qp3472gpm + R85% + 17PSI PBP + Y2 + SPI10% + FF0

Component Info : Software  //  RO Calculation  //  NF Calculation  //  RO Membrane Database  //  NF Membrane Database

1.4.39.1  //  2.1  //  1.1.1  //  2.1  //  1.4

1. PROJECTION SUMMARY

1.1. Flow Diagram 

Minimum Temperature : 67.10  deg. F
Maximum Temperature : 80.60  deg. F

 

1.2. Inlet/Outlet Summary 

Total RO/NF System

Temperature
deg. F

Flow Rate
USG/min

TDS
mg/l

Boron
mg/l

Cl
mg/l

Others※
mg/l

Feed 80.60 4084.71 1450.75 0.00 436.71 1014.04

  Total feed - 4084.71 1450.75 0.00 436.71 1014.04

Product 80.60 3472.00 65.98 0.00 18.30 47.68

  Total Product - 3472.00 65.98 0.00 18.30 47.68

Discharge 80.60 612.71 9243.48 0.00 2807.67 6435.81

  Total Discharge - 612.71 9243.48 0.00 2807.67 6435.81

Total System Recovery 85.00%

※Details for others available at 1.4 Stream Details 

1.3. RO/NF Summary 

RO/NF
Name

Stg. Rec.
Avg.
Flux

Feed
Press.

Total
DP

Membrane
Age

SPI FA
Element Type

(EL/PV)
Total
PV

Stream
Flow
Rate

TDS

%
USG/

ft²/day
lbf/in²
(psi)

lbf/in²
(psi)

year %/year - pcs USG/min mg/l

Pass1 RO 3 85.00 11.86 128.1 21.92 2.00 10.00 0.775 TLF-400DG(7) 150  Feed 4085 1441

 Brine 612.7 9243

 Perm.(Front)

 Perm.(Rear) 3472 65.98

Disclaimer : 
The program is intended to be used by persons having technical skill, at their own discretion and risk. The projections, obtained with the program, are the expected
system performance, based on the average, nominal element-performance and are not automatically guaranteed.Toray shall not be liable for any error or miscalculation
in the program.The obtained results cannot be used to raise any claim for liability or warranty. It is the users responsibility to make provisions against fouling,
scaling and chemical attacks, to account for piping and valve pressure losses, feed pump suction pressure and permeate backpressure. For questions please contact us
through our website at www.water.toray 
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1.4. Stream Details 

Stream Name Raw Feed Pump IN Pass1 Feed Pass1 Perm. Pass1 Brine

Connected unit Dosing IN Pump IN RO IN Product IN DischargeIN

Flow Rate USG/min 4084.71 4084.71 4084.71 3472.00 612.71

Pressure lbf/in² (psi) 0.00 0.00 128.12 17.00 103.20

Ca2+ mg/l 73.00 73.00 73.00 2.08 474.89

Mg2+ mg/l 20.30 20.30 20.30 0.26 133.85

Na+ mg/l 350.00 350.00 350.00 16.60 2239.27

K+ mg/l 22.40 22.40 22.40 1.52 140.73

Ba2+ mg/l 0.00 0.00 0.00 0.00 0.00

Sr2+ mg/l 0.34 0.34 0.34 <0.01 2.21

NH4+ mg/l 8.76 8.76 8.76 0.95 53.02

Fe2+ mg/l 0.46 0.46 0.46 0.00 3.07

HCO3- mg/l 314.00 268.29 268.29 14.84 1704.15

Cl- mg/l 436.71 436.71 436.71 18.30 2807.67

SO42- mg/l 173.00 210.13 210.13 2.12 1388.88

NO3- mg/l 28.64 28.64 28.64 8.37 143.49

F- mg/l 0.80 0.80 0.80 0.08 4.86

Br- mg/l 0.00 0.00 0.00 0.00 0.00

PO43- mg/l 0.67 0.67 0.67 <0.01 4.46

CO32- mg/l 0.87 0.19 0.19 <0.01 9.12

Boron mg/l 0.00 0.00 0.00 0.00 0.00

SiO2 mg/l 20.80 20.80 20.80 0.85 133.82

CO2 mg/l 13.95 47.42 47.42 125.08 45.62

TDS mg/l 1450.75 1441.49 1441.49 65.98 9243.48

pH - 7.50 6.90 6.90 5.27 7.65

Hardness mg/l CaCO₃ 267.12 267.12 267.12 6.28 1745.20

EC(25℃) μS/cm 2363.87 2382.03 2382.03 119.58 12590.45
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1.5. Saturation 

Pass1 RO Pass1 RO

Unit Feed Brine

LSI - -0.35 1.75

SDSI - -0.32 1.50

CaCO3 % - -

CaSO4 % 3.11 39.81

CaF2 % - -

PO4 % 3.52 10000.00

BaSO4 % 0.00 0.00

Mg(OH)2 % - -

SrSO4 % 0.99 9.28

SrCO3 % - -

SiO2 % 19.86 103.74

1.6. Energy Consumption 

Unit Feed Pump Pass1 RO Total

PX Model - - - - -

Quantity - - - - -

Power Used kW 0.00 284.55 0.00 284.55

Pump Efficiency - 0.80 0.80 0.80 -

Motor Efficiency - 1.00 1.00 1.00 -

ERD Efficiency - - - - -
Lubrication Flow
Fraction

% - - - -

ERD Mixing Fraction % - - - -

ERD Internal Press.
Drop

lbf/in²
(psi)

- - - -

ERD Power Saved kW - - - -

ERD Discharge Press.
lbf/in²
(psi)

- - - -

Power Consumption kWh/m3 - - - 0.36

1.7. Chemicals 

Sulfuric
Dosing

Total

Sulphuric Acid mg/L 21.84 21.84

kg/d 844.15 844.15

Hydrochloric Acid mg/L -

kg/d -

Sodium Carbonate mg/L -

kg/d -

Lime (Calcium Hydroxide) mg/L -

kg/d -

Sodium Hydroxide mg/L -

kg/d -

Sodium Chloride mg/L -

kg/d -

Disclaimer : 
Chemical consumption is based on 100% solution or solid chemicals. This information is for reference only and is not guaranteed. 
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1.8. Warnings 

Warning

Caution Pass1 RO, Stage 2, Module 7 Brine flow rate is below recommended lower limit. Reference value=15.77[USG/min], Actual=15
.62[USG/min] (C0123)
Pass1 RO, Stage 1 Lead element flux exceeds recommended upper limit. Reference value=14.73[USG/ft²/day], Actual=19.50
[USG/ft²/day] (C0125)

Notice Pass1 RO, Stage 1, Module 4 Brine to permeate ratio is below lower limit. Reference value=7 Actual=6.80861 (C0136)
Pass1 RO, Stage 1, Module 5 Brine to permeate ratio is below lower limit. Reference value=7 Actual=6.25285 (C0136)
Pass1 RO, Stage 1, Module 6 Brine to permeate ratio is below lower limit. Reference value=7 Actual=5.75736 (C0136)
Pass1 RO, Stage 1, Module 7 Brine to permeate ratio is below lower limit. Reference value=7 Actual=5.35275 (C0136)
Pass1 RO The Langelier Saturation Index (LSI) is greater than 0. Scale inhibitor required.(C0137)
Pass1 RO Concentration of silica exceeds saturation.See https://rpicalc.ropur.com for details.(C0142)
Pass1 RO Concentration of phosphate exceeds saturation.See https://rpicalc.ropur.com for details.(C0447)
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2. RO/NF Details
2.1. Pass1 RO Details
  2.1.1. Pass1 RO Unit Level Data
  Pass1 RO System Data 

Feed Water Type Tertiary Waste MF/UF

Temperature deg. F 80.60

Feed Pressure lbf/in² (psi) 128.12

Total DP lbf/in² (psi) 21.92

Brine Pressure lbf/in² (psi) 103.20

Recovery % 85.00

Average Flux USG/ft²/day 11.86

Feed Flow Rate USG/min 4084.71

Brine Flow Rate USG/min 612.71

Perm. Flow Rate (Total) USG/min 3472.00

Perm. Flow Rate (Front) USG/min -

Perm. Flow Rate (Rear) USG/min 3472.00

Feed TDS mg/l 1441.49

Brine TDS mg/l 9243.48

Perm. TDS (Total) mg/l 65.99

Perm. TDS (Front) mg/l -

Perm. TDS (Rear) mg/l 65.98

Total Vessels pcs 150

Total Elements pcs 1050

 
  Pass1 RO Stage data 

Stage1 Stage2 Stage3

Vessels/Stage pcs 78 48 24

Elements/Vessel pcs 7 7 7

Elements/Stage pcs 546 336 168

Recovery % 62.12 51.55 18.28

Average Flux USG/ft²/day 16.67 8.51 2.93

Feed Flow Rate USG/min 4084.71 1547.30 749.73

Brine Flow Rate USG/min 1547.30 749.73 612.71

Perm. Flow Rate USG/min 2537.41 797.57 137.03

Boost Pressure lbf/in² (psi) 0.00 0.00 0.00

Feed Pipe Pressure Loss lbf/in² (psi) 1.00 1.00 1.00

RO/NF Inlet Pressure lbf/in² (psi) 127.12 116.61 110.21

DP/Vessel lbf/in² (psi) 9.51 5.40 7.01

Brine Pressure lbf/in² (psi) 117.61 111.21 103.20

Permeate Back Pressure lbf/in² (psi) 17.00 17.00 17.00

Lead Element TLF-400DG TLF-400DG TLF-400DG

   Feed Flow Rate USG/min 52.37 32.24 31.24

   Product Flow Rate USG/min 5.44 3.38 1.20

   Flux USG/ft²/day 19.50 12.12 4.29

Last Element TLF-400DG TLF-400DG TLF-400DG

   Permeate Flow Rate USG/min 3.71 1.39 0.52

   Brine Flow Rate USG/min 19.84 15.62 25.53

   Brine/Permeate Ratio - 5.35 11.22 48.77

   Net Driving Pressure lbf/in² (psi) 79.40 40.37 25.74

 
  Pass1 RO Inlet/Outlet Water analysis 

Unit
Stage1
Inlet

Stage1
Brine

Stage1
Permeate

Stage2
Inlet

Stage2
Brine

Stage2
Permeate

Stage3
Inlet

Stage3
Brine

Stage3
Permeate

Ca2+ mg/l 73.00 191.63 0.66 191.63 391.30 3.94 391.30 474.89 17.57

Mg2+ mg/l 20.30 53.46 0.08 53.46 109.80 0.49 109.80 133.85 2.23

Na+ mg/l 350.00 915.27 5.30 915.27 1855.47 31.46 1855.47 2239.27 139.34

K+ mg/l 22.40 58.34 0.49 58.34 117.33 2.88 117.33 140.73 12.70

Ba2+ mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Sr2+ mg/l 0.34 0.89 <0.01 0.89 1.82 0.02 1.82 2.21 0.08

NH4+ mg/l 8.76 22.61 0.31 22.61 44.75 1.80 44.75 53.02 7.79

Fe2+ mg/l 0.46 1.21 0.00 1.21 2.51 0.00 2.51 3.07 0.00

HCO3- mg/l 268.29 701.77 4.98 701.77 1415.47 27.58 1415.47 1704.15 123.19

Cl- mg/l 436.71 1143.41 5.76 1143.41 2322.94 34.62 2322.94 2807.67 155.53

SO42- mg/l 210.13 553.65 0.66 553.65 1138.36 4.00 1138.36 1388.88 18.18

NO3- mg/l 28.64 70.87 2.89 70.87 129.20 16.04 129.20 143.49 65.28

F- mg/l 0.80 2.07 0.03 2.07 4.10 0.16 4.10 4.86 0.70

Br- mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

PO43- mg/l 0.67 1.77 <0.01 1.77 3.64 <0.01 3.64 4.46 0.02

CO32- mg/l 0.19 1.29 <0.01 1.29 5.93 <0.01 5.93 9.12 0.03

Boron mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

SiO2 mg/l 20.80 54.33 0.36 54.33 110.48 1.54 110.48 133.82 6.13

CO2 mg/l 47.42 46.62 47.10 46.62 46.66 46.75 46.66 45.62 46.23

TDS mg/l 1441.49 3772.57 21.51 3772.57 7653.11 124.54 7653.11 9243.48 548.77

pH - 6.90 7.29 5.23 7.29 7.57 5.97 7.57 7.65 6.60

Hardness mg/l CaCO₃ 267.12 701.91 1.99 701.91 1435.95 11.89 1435.95 1745.20 53.17

EC(25℃) μS/cm 2382.03 5633.54 40.43 5633.54 10633.34 220.85 10633.34 12590.45 906.73
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  2.1.2. Pass1 RO Element Level Data

  2.1.2.1. Pass1 RO Stage1 Elements

  Elements Flow & Pressure 

Element1 Element2 Element3 Element4 Element5 Element6 Element7

Element Type TLF-400DG TLF-400DG TLF-400DG TLF-400DG TLF-400DG TLF-400DG TLF-400DG

Area ft²(m²) 400 (37) 400 (37) 400 (37) 400 (37) 400 (37) 400 (37) 400 (37)

Membrane Age Year 2.00 2.00 2.00 2.00 2.00 2.00 2.00

Flow Allowance - 0.78 0.78 0.78 0.78 0.78 0.78 0.78

SPI %/yr 10.00 10.00 10.00 10.00 10.00 10.00 10.00

Recovery % 10.38 11.09 11.90 12.81 13.79 14.80 15.74

Flux USG/ft²/day 19.50 18.67 17.81 16.88 15.85 14.67 13.29

Feed Flow Rate USG/min 52.37 46.93 41.73 36.76 32.05 27.63 23.54

Brine Flow Rate USG/min 46.93 41.73 36.76 32.05 27.63 23.54 19.84

Perm. Flow Rate USG/min 5.44 5.21 4.97 4.71 4.42 4.09 3.71

Beta - 1.17 1.18 1.18 1.19 1.19 1.19 1.19

Feed Pressure lbf/in² (psi) 127.12 124.98 123.15 121.60 120.30 119.22 118.33

DP lbf/in² (psi) 2.14 1.83 1.55 1.30 1.08 0.89 0.72

Brine Pressure lbf/in² (psi) 124.98 123.15 121.60 120.30 119.22 118.33 117.61

  Elements Feed Water Analysis 

Total Element1 Element2 Element3 Element4 Element5 Element6 Element7

Ca2+ mg/l 73.00 73.00 81.42 91.53 103.83 119.00 137.91 161.69

Mg2+ mg/l 20.30 20.30 22.65 25.47 28.90 33.13 38.42 45.07

Na+ mg/l 350.00 350.00 390.23 438.54 497.30 569.66 659.80 772.98

K+ mg/l 22.40 22.40 24.97 28.05 31.79 36.40 42.13 49.32

Ba2+ mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Sr2+ mg/l 0.34 0.34 0.38 0.43 0.48 0.55 0.64 0.75

NH4+ mg/l 8.76 8.76 9.75 10.95 12.40 14.18 16.39 19.16

Fe2+ mg/l 0.46 0.46 0.51 0.58 0.66 0.75 0.87 1.02

HCO3- mg/l 268.29 268.29 299.21 336.21 381.37 437.10 506.53 593.02

Cl- mg/l 436.71 436.71 486.96 547.30 620.71 711.14 823.82 965.37

SO42- mg/l 210.13 210.13 234.43 263.64 299.20 343.06 397.80 466.72

NO3- mg/l 28.64 28.64 31.79 35.54 40.07 45.58 52.35 60.67

F- mg/l 0.80 0.80 0.89 1.00 1.13 1.30 1.50 1.75

Br- mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

PO43- mg/l 0.67 0.67 0.75 0.84 0.95 1.09 1.27 1.49

CO32- mg/l 0.19 0.19 0.20 0.26 0.34 0.46 0.64 0.90

Boron mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

SiO2 mg/l 20.80 20.80 23.19 26.05 29.53 33.82 39.17 45.88

CO2 mg/l 47.42 47.42 47.35 47.33 47.17 46.91 46.57 46.65

TDS mg/l 1441.49 1441.49 1607.33 1806.38 2048.68 2347.24 2719.23 3185.78

pH - 6.90 6.90 6.94 6.99 7.04 7.10 7.16 7.22

  Elements Permeate Water Analysis 

Total Element1 Element2 Element3 Element4 Element5 Element6 Element7

Ca2+ mg/l 0.66 0.33 0.38 0.46 0.57 0.75 1.02 1.41

Mg2+ mg/l 0.08 0.04 0.05 0.06 0.07 0.09 0.13 0.18

Na+ mg/l 5.30 2.63 3.09 3.67 4.60 6.06 8.16 11.32

K+ mg/l 0.49 0.24 0.28 0.34 0.42 0.56 0.75 1.04

Ba2+ mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Sr2+ mg/l <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01

NH4+ mg/l 0.31 0.15 0.18 0.21 0.27 0.35 0.47 0.66

Fe2+ mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

HCO3- mg/l 4.98 2.88 3.22 3.64 4.35 5.56 7.27 9.94

Cl- mg/l 5.76 2.85 3.35 3.98 5.00 6.58 8.89 12.35

SO42- mg/l 0.66 0.33 0.38 0.46 0.57 0.75 1.02 1.42

NO3- mg/l 2.89 1.46 1.71 2.02 2.52 3.30 4.42 6.07

F- mg/l 0.03 0.01 0.02 0.02 0.02 0.03 0.04 0.06

Br- mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

PO43- mg/l <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01

CO32- mg/l <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01

Boron mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

SiO2 mg/l 0.36 0.20 0.23 0.28 0.33 0.41 0.51 0.66

CO2 mg/l 47.10 47.42 47.35 47.33 47.17 46.91 46.57 46.65

TDS mg/l 21.51 11.13 12.89 15.11 18.73 24.45 32.68 45.10

pH - 5.23 5.00 5.04 5.10 5.17 5.28 5.40 5.53
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  2.1.2. Pass1 RO Element Level Data

  2.1.2.2. Pass1 RO Stage2 Elements

  Elements Flow & Pressure 

Element1 Element2 Element3 Element4 Element5 Element6 Element7

Element Type TLF-400DG TLF-400DG TLF-400DG TLF-400DG TLF-400DG TLF-400DG TLF-400DG

Area ft²(m²) 400 (37) 400 (37) 400 (37) 400 (37) 400 (37) 400 (37) 400 (37)

Membrane Age Year 2.00 2.00 2.00 2.00 2.00 2.00 2.00

Flow Allowance - 0.78 0.78 0.78 0.78 0.78 0.78 0.78

SPI %/yr 10.00 10.00 10.00 10.00 10.00 10.00 10.00

Recovery % 10.48 10.58 10.51 10.24 9.75 9.05 8.19

Flux USG/ft²/day 12.12 10.95 9.73 8.48 7.25 6.07 4.99

Feed Flow Rate USG/min 32.24 28.86 25.80 23.09 20.73 18.70 17.01

Brine Flow Rate USG/min 28.86 25.80 23.09 20.73 18.70 17.01 15.62

Perm. Flow Rate USG/min 3.38 3.05 2.71 2.37 2.02 1.69 1.39

Beta - 1.14 1.13 1.13 1.12 1.11 1.09 1.08

Feed Pressure lbf/in² (psi) 116.61 115.49 114.53 113.68 112.95 112.30 111.73

DP lbf/in² (psi) 1.12 0.97 0.84 0.74 0.65 0.58 0.52

Brine Pressure lbf/in² (psi) 115.49 114.53 113.68 112.95 112.30 111.73 111.21

  Elements Feed Water Analysis 

Total Element1 Element2 Element3 Element4 Element5 Element6 Element7

Ca2+ mg/l 191.63 191.63 213.86 238.88 266.59 296.57 328.06 360.02

Mg2+ mg/l 53.46 53.46 59.69 66.71 74.51 82.95 91.85 100.90

Na+ mg/l 915.27 915.27 1020.75 1139.30 1270.32 1411.73 1559.83 1709.58

K+ mg/l 58.34 58.34 65.01 72.50 80.76 89.65 98.93 108.27

Ba2+ mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Sr2+ mg/l 0.89 0.89 1.00 1.11 1.24 1.38 1.53 1.68

NH4+ mg/l 22.61 22.61 25.16 28.01 31.14 34.49 37.96 41.43

Fe2+ mg/l 1.21 1.21 1.36 1.52 1.70 1.89 2.09 2.30

HCO3- mg/l 701.77 701.77 782.17 872.40 972.06 1079.64 1191.75 1305.28

Cl- mg/l 1143.41 1143.41 1275.45 1423.92 1588.10 1765.42 1951.29 2139.43

SO42- mg/l 553.65 553.65 618.26 691.12 771.95 859.59 951.92 1045.95

NO3- mg/l 70.87 70.87 78.27 86.38 95.06 104.07 113.06 121.57

F- mg/l 2.07 2.07 2.30 2.56 2.85 3.16 3.47 3.79

Br- mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

PO43- mg/l 1.77 1.77 1.97 2.21 2.47 2.75 3.04 3.35

CO32- mg/l 1.29 1.29 1.63 2.06 2.60 3.28 4.05 4.96

Boron mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

SiO2 mg/l 54.33 54.33 60.59 67.65 75.45 83.88 92.74 101.71

CO2 mg/l 46.62 46.62 46.70 46.80 46.84 46.74 46.90 46.72

TDS mg/l 3772.57 3772.57 4207.47 4696.34 5236.78 5820.46 6431.58 7050.23

pH - 7.29 7.29 7.33 7.38 7.42 7.46 7.50 7.54

  Elements Permeate Water Analysis 

Total Element1 Element2 Element3 Element4 Element5 Element6 Element7

Ca2+ mg/l 3.94 1.81 2.31 2.99 3.91 5.17 6.88 9.20

Mg2+ mg/l 0.49 0.23 0.29 0.37 0.49 0.65 0.87 1.16

Na+ mg/l 31.46 14.52 18.52 23.92 31.26 41.27 54.90 73.25

K+ mg/l 2.88 1.33 1.70 2.19 2.86 3.78 5.02 6.69

Ba2+ mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Sr2+ mg/l 0.02 <0.01 0.01 0.01 0.02 0.02 0.03 0.04

NH4+ mg/l 1.80 0.84 1.07 1.37 1.79 2.36 3.12 4.15

Fe2+ mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

HCO3- mg/l 27.58 12.77 16.26 20.97 27.37 36.09 47.95 64.40

Cl- mg/l 34.62 15.87 20.27 26.22 34.34 45.45 60.62 81.11

SO42- mg/l 4.00 1.83 2.33 3.02 3.97 5.26 7.03 9.42

NO3- mg/l 16.04 7.69 9.73 12.44 16.08 20.96 27.47 36.05

F- mg/l 0.16 0.07 0.09 0.12 0.16 0.21 0.28 0.37

Br- mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

PO43- mg/l <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01

CO32- mg/l <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01

Boron mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

SiO2 mg/l 1.54 0.80 0.98 1.22 1.54 1.97 2.55 3.32

CO2 mg/l 46.75 46.62 46.70 46.80 46.84 46.74 46.90 46.72

TDS mg/l 124.54 57.77 73.57 94.87 123.79 163.19 216.73 289.17

pH - 5.97 5.64 5.74 5.85 5.96 6.08 6.20 6.33
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  2.1.2. Pass1 RO Element Level Data

  2.1.2.3. Pass1 RO Stage3 Elements

  Elements Flow & Pressure 

Element1 Element2 Element3 Element4 Element5 Element6 Element7

Element Type TLF-400DG TLF-400DG TLF-400DG TLF-400DG TLF-400DG TLF-400DG TLF-400DG

Area ft²(m²) 400 (37) 400 (37) 400 (37) 400 (37) 400 (37) 400 (37) 400 (37)

Membrane Age Year 2.00 2.00 2.00 2.00 2.00 2.00 2.00

Flow Allowance - 0.78 0.78 0.78 0.78 0.78 0.78 0.78

SPI %/yr 10.00 10.00 10.00 10.00 10.00 10.00 10.00

Recovery % 3.83 3.45 3.10 2.77 2.48 2.23 2.01

Flux USG/ft²/day 4.29 3.72 3.22 2.80 2.43 2.13 1.88

Feed Flow Rate USG/min 31.24 30.04 29.00 28.11 27.33 26.65 26.05

Brine Flow Rate USG/min 30.04 29.00 28.11 27.33 26.65 26.05 25.53

Perm. Flow Rate USG/min 1.20 1.04 0.90 0.78 0.68 0.59 0.52

Beta - 1.05 1.04 1.04 1.03 1.03 1.02 1.02

Feed Pressure lbf/in² (psi) 110.21 109.08 108.01 106.98 105.99 105.04 104.11

DP lbf/in² (psi) 1.12 1.07 1.03 0.99 0.96 0.93 0.90

Brine Pressure lbf/in² (psi) 109.08 108.01 106.98 105.99 105.04 104.11 103.20

  Elements Feed Water Analysis 

Total Element1 Element2 Element3 Element4 Element5 Element6 Element7

Ca2+ mg/l 391.30 391.30 406.45 420.52 433.46 445.30 456.09 465.92

Mg2+ mg/l 109.80 109.80 114.11 118.14 121.85 125.26 128.38 131.23

Na+ mg/l 1855.47 1855.47 1925.88 1990.99 2050.66 2104.97 2154.22 2198.82

K+ mg/l 117.33 117.33 121.68 125.69 129.34 132.65 135.63 138.32

Ba2+ mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Sr2+ mg/l 1.82 1.82 1.89 1.96 2.02 2.07 2.12 2.17

NH4+ mg/l 44.75 44.75 46.34 47.78 49.09 50.25 51.29 52.21

Fe2+ mg/l 2.51 2.51 2.61 2.70 2.79 2.87 2.94 3.01

HCO3- mg/l 1415.47 1415.47 1468.88 1517.79 1562.69 1603.65 1640.86 1674.04

Cl- mg/l 2322.94 2322.94 2411.59 2493.66 2568.94 2637.55 2699.84 2756.35

SO42- mg/l 1138.36 1138.36 1183.27 1225.11 1263.76 1299.27 1331.79 1361.57

NO3- mg/l 129.20 129.20 132.64 135.57 138.01 139.98 141.52 142.67

F- mg/l 4.10 4.10 4.24 4.38 4.50 4.60 4.70 4.78

Br- mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

PO43- mg/l 3.64 3.64 3.79 3.92 4.05 4.16 4.27 4.37

CO32- mg/l 5.93 5.93 6.48 6.95 7.43 7.91 8.38 8.76

Boron mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

SiO2 mg/l 110.48 110.48 114.73 118.67 122.29 125.59 128.60 131.33

CO2 mg/l 46.66 46.66 46.34 46.38 46.27 46.02 45.65 45.68

TDS mg/l 7653.11 7653.11 7944.57 8213.83 8460.88 8686.09 8890.64 9075.55

pH - 7.57 7.57 7.59 7.60 7.61 7.63 7.64 7.64

  Elements Permeate Water Analysis 

Total Element1 Element2 Element3 Element4 Element5 Element6 Element7

Ca2+ mg/l 17.57 11.17 13.30 15.76 18.55 21.64 25.02 28.61

Mg2+ mg/l 2.23 1.41 1.69 2.00 2.36 2.75 3.19 3.65

Na+ mg/l 139.34 88.83 105.69 125.10 147.07 171.48 198.04 226.20

K+ mg/l 12.70 8.11 9.64 11.40 13.40 15.62 18.02 20.57

Ba2+ mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Sr2+ mg/l 0.08 0.05 0.06 0.07 0.09 0.10 0.12 0.13

NH4+ mg/l 7.79 5.01 5.94 7.02 8.23 9.57 11.02 12.56

Fe2+ mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

HCO3- mg/l 123.19 78.26 93.34 110.30 130.19 151.53 175.66 200.55

Cl- mg/l 155.53 98.66 117.56 139.38 164.14 191.69 221.74 253.70

SO42- mg/l 18.18 11.49 13.71 16.27 19.19 22.44 25.99 29.78

NO3- mg/l 65.28 42.92 50.57 59.27 68.97 79.57 90.91 102.72

F- mg/l 0.70 0.45 0.53 0.63 0.74 0.86 0.99 1.13

Br- mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

PO43- mg/l 0.02 0.01 0.01 0.01 0.02 0.02 0.02 0.03

CO32- mg/l 0.03 0.01 0.02 0.02 0.03 0.05 0.07 0.09

Boron mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

SiO2 mg/l 6.13 3.95 4.67 5.50 6.45 7.51 8.67 9.91

CO2 mg/l 46.23 46.66 46.34 46.38 46.27 46.02 45.65 45.68

TDS mg/l 548.77 350.34 416.74 492.75 579.42 674.82 779.46 889.63

pH - 6.60 6.41 6.49 6.55 6.63 6.69 6.75 6.81
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SYSTEM OVERVIEW REPORT(FULL)

Project Name : OCWD TLF-400DG 78_48_24-7M + Qp3472gpm + R85% + 17PSI PBP + Y3 + SPI10% + FF0

Component Info : Software  //  RO Calculation  //  NF Calculation  //  RO Membrane Database  //  NF Membrane Database

1.4.39.1  //  2.1  //  1.1.1  //  2.1  //  1.4

1. PROJECTION SUMMARY

1.1. Flow Diagram 

Minimum Temperature : 67.10  deg. F
Maximum Temperature : 80.60  deg. F

1.2. Inlet/Outlet Summary 

Total RO/NF System

Temperature
deg. F

Flow Rate
USG/min

TDS
mg/l

Boron
mg/l

Cl
mg/l

Others※
mg/l

Feed 67.10 4084.71 1450.62 0.00 436.71 1013.91

 Total feed - 4084.71 1450.62 0.00 436.71 1013.91

Product 67.10 3472.00 46.06 0.00 12.70 33.37

 Total Product - 3472.00 46.06 0.00 12.70 33.37

Discharge 67.10 612.71 9353.13 0.00 2839.44 6513.69

 Total Discharge - 612.71 9353.13 0.00 2839.44 6513.69

Total System Recovery 85.00%

※Details for others available at 1.4 Stream Details

1.3. RO/NF Summary 

RO/NF
Name

Stg. Rec.
Avg.
Flux

Feed
Press.

Total
DP

Membrane
Age

SPI FA
Element Type

(EL/PV)
Total
PV

Stream
Flow
Rate

TDS

%
USG/

ft²/day
lbf/in²
(psi)

lbf/in²
(psi)

year %/year - pcs USG/min mg/l

Pass1 RO 3 85.00 11.86 149.2 26.96 3.00 10.00 0.750 TLF-400DG(7) 150  Feed 4085 1441

 Brine 612.7 9353

 Perm.(Front)

 Perm.(Rear) 3472 46.06

Disclaimer :
The program is intended to be used by persons having technical skill, at their own discretion and risk. The projections, obtained with the program, are the expected
system performance, based on the average, nominal element-performance and are not automatically guaranteed.Toray shall not be liable for any error or miscalculation
in the program.The obtained results cannot be used to raise any claim for liability or warranty. It is the users responsibility to make provisions against fouling,
scaling and chemical attacks, to account for piping and valve pressure losses, feed pump suction pressure and permeate backpressure. For questions please contact us
through our website at www.water.toray 

Computed date:12/22/2025 07:26  1/8
182



1.4. Stream Details 

Stream Name Raw Feed Pump IN Pass1 Feed Pass1 Perm. Pass1 Brine

Connected unit Dosing IN Pump IN RO IN Product IN DischargeIN

Flow Rate USG/min 4084.71 4084.71 4084.71 3472.00 612.71

Pressure lbf/in² (psi) 0.00 0.00 149.15 17.00 119.20

Ca2+ mg/l 73.00 73.00 73.00 1.44 478.50

Mg2+ mg/l 20.30 20.30 20.30 0.18 134.32

Na+ mg/l 350.00 350.00 350.00 11.55 2267.88

K+ mg/l 22.40 22.40 22.40 1.06 143.35

Ba2+ mg/l 0.00 0.00 0.00 0.00 0.00

Sr2+ mg/l 0.34 0.34 0.34 <0.01 2.23

NH4+ mg/l 8.76 8.76 8.76 0.66 54.62

Fe2+ mg/l 0.46 0.46 0.46 0.00 3.07

HCO3- mg/l 314.00 264.56 264.56 10.33 1709.04

Cl- mg/l 436.71 436.71 436.71 12.70 2839.44

SO42- mg/l 173.00 212.92 212.92 1.48 1411.03

NO3- mg/l 28.64 28.64 28.64 6.01 156.85

F- mg/l 0.80 0.80 0.80 0.06 5.00

Br- mg/l 0.00 0.00 0.00 0.00 0.00

PO43- mg/l 0.67 0.67 0.67 <0.01 4.46

CO32- mg/l 0.74 0.16 0.16 <0.01 8.00

Boron mg/l 0.00 0.00 0.00 0.00 0.00

SiO2 mg/l 20.80 20.80 20.80 0.59 135.35

CO2 mg/l 15.35 51.44 51.44 110.28 49.14

TDS mg/l 1450.62 1440.50 1440.50 46.06 9353.13

pH - 7.50 6.90 6.90 5.21 7.66

Hardness mg/l CaCO₃ 267.12 267.12 267.12 4.35 1756.16

EC(25℃) μS/cm 2363.65 2383.27 2383.27 84.51 12730.83
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1.5. Saturation 

Pass1 RO Pass1 RO

Unit Feed Brine

LSI - -0.46 1.65

SDSI - -0.51 1.38

CaCO3 % - -

CaSO4 % 3.15 40.39

CaF2 % - -

PO4 % 0.54 10000.00

BaSO4 % 0.00 0.00

Mg(OH)2 % - -

SrSO4 % 1.00 9.40

SrCO3 % - -

SiO2 % 22.47 118.72

1.6. Energy Consumption 

Unit Feed Pump Pass1 RO Total

PX Model - - - - -

Quantity - - - - -

Power Used kW 0.00 331.27 0.00 331.27

Pump Efficiency - 0.80 0.80 0.80 -

Motor Efficiency - 1.00 1.00 1.00 -

ERD Efficiency - - - - -
Lubrication Flow
Fraction

% - - - -

ERD Mixing Fraction % - - - -

ERD Internal Press.
Drop

lbf/in²
(psi)

- - - -

ERD Power Saved kW - - - -

ERD Discharge Press.
lbf/in²
(psi)

- - - -

Power Consumption kWh/m3 - - - 0.42

1.7. Chemicals 

Sulfuric
Dosing

Total

Sulphuric Acid mg/L 23.47 23.47

kg/d 907.40 907.40

Hydrochloric Acid mg/L -

kg/d -

Sodium Carbonate mg/L -

kg/d -

Lime (Calcium Hydroxide) mg/L -

kg/d -

Sodium Hydroxide mg/L -

kg/d -

Sodium Chloride mg/L -

kg/d -

Disclaimer : 
Chemical consumption is based on 100% solution or solid chemicals. This information is for reference only and is not guaranteed. 
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1.8. Warnings 

Warning

Caution Pass1 RO, Stage 1 Lead element flux exceeds recommended upper limit. Reference value=14.73[USG/ft²/day], Actual=17.29
[USG/ft²/day] (C0125)

Notice Pass1 RO, Stage 1, Module 6 Brine to permeate ratio is below lower limit. Reference value=7 Actual=6.65491 (C0136)
Pass1 RO, Stage 1, Module 7 Brine to permeate ratio is below lower limit. Reference value=7 Actual=6.09772 (C0136)
Pass1 RO The Langelier Saturation Index (LSI) is greater than 0. Scale inhibitor required.(C0137)
Pass1 RO Concentration of silica exceeds saturation.See https://rpicalc.ropur.com for details.(C0142)
Pass1 RO Concentration of phosphate exceeds saturation.See https://rpicalc.ropur.com for details.(C0447)
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2. RO/NF Details
2.1. Pass1 RO Details
  2.1.1. Pass1 RO Unit Level Data
  Pass1 RO System Data 

Feed Water Type Tertiary Waste MF/UF

Temperature deg. F 67.10

Feed Pressure lbf/in² (psi) 149.15

Total DP lbf/in² (psi) 26.96

Brine Pressure lbf/in² (psi) 119.20

Recovery % 85.00

Average Flux USG/ft²/day 11.86

Feed Flow Rate USG/min 4084.71

Brine Flow Rate USG/min 612.71

Perm. Flow Rate (Total) USG/min 3472.00

Perm. Flow Rate (Front) USG/min -

Perm. Flow Rate (Rear) USG/min 3472.00

Feed TDS mg/l 1440.50

Brine TDS mg/l 9353.13

Perm. TDS (Total) mg/l 46.06

Perm. TDS (Front) mg/l -

Perm. TDS (Rear) mg/l 46.06

Total Vessels pcs 150

Total Elements pcs 1050

 
  Pass1 RO Stage data 

Stage1 Stage2 Stage3

Vessels/Stage pcs 78 48 24

Elements/Vessel pcs 7 7 7

Elements/Stage pcs 546 336 168

Recovery % 57.28 52.57 25.98

Average Flux USG/ft²/day 15.37 9.79 4.59

Feed Flow Rate USG/min 4084.71 1745.12 827.71

Brine Flow Rate USG/min 1745.12 827.71 612.71

Perm. Flow Rate USG/min 2339.59 917.41 215.00

Boost Pressure lbf/in² (psi) 0.00 0.00 0.00

Feed Pipe Pressure Loss lbf/in² (psi) 1.00 1.00 1.00

RO/NF Inlet Pressure lbf/in² (psi) 148.15 135.89 127.66

DP/Vessel lbf/in² (psi) 11.27 7.22 8.47

Brine Pressure lbf/in² (psi) 136.89 128.66 119.20

Permeate Back Pressure lbf/in² (psi) 17.00 17.00 17.00

Lead Element TLF-400DG TLF-400DG TLF-400DG

   Feed Flow Rate USG/min 52.37 36.36 34.49

   Product Flow Rate USG/min 4.82 3.46 1.76

   Flux USG/ft²/day 17.29 12.42 6.32

Last Element TLF-400DG TLF-400DG TLF-400DG

   Permeate Flow Rate USG/min 3.67 1.93 0.86

   Brine Flow Rate USG/min 22.37 17.24 25.53

   Brine/Permeate Ratio - 6.10 8.92 29.77

   Net Driving Pressure lbf/in² (psi) 102.55 61.84 36.76

 
  Pass1 RO Inlet/Outlet Water analysis 

Unit
Stage1
Inlet

Stage1
Brine

Stage1
Permeate

Stage2
Inlet

Stage2
Brine

Stage2
Permeate

Stage3
Inlet

Stage3
Brine

Stage3
Permeate

Ca2+ mg/l 73.00 170.21 0.49 170.21 356.39 2.23 356.39 478.50 8.40

Mg2+ mg/l 20.30 47.43 0.06 47.43 99.70 0.28 99.70 134.32 1.05

Na+ mg/l 350.00 813.93 3.95 813.93 1696.20 17.93 1696.20 2267.88 67.04

K+ mg/l 22.40 51.95 0.36 51.95 107.70 1.64 107.70 143.35 6.11

Ba2+ mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Sr2+ mg/l 0.34 0.79 <0.01 0.79 1.66 0.01 1.66 2.23 0.04

NH4+ mg/l 8.76 20.19 0.23 20.19 41.42 1.03 41.42 54.62 3.80

Fe2+ mg/l 0.46 1.08 0.00 1.08 2.27 0.00 2.27 3.07 0.00

HCO3- mg/l 264.56 616.25 3.87 616.25 1281.40 15.55 1281.40 1709.04 58.32

Cl- mg/l 436.71 1016.41 4.30 1016.41 2121.17 19.67 2121.17 2839.44 74.29

SO42- mg/l 212.92 497.69 0.50 497.69 1046.77 2.30 1046.77 1411.03 8.74

NO3- mg/l 28.64 64.12 2.17 64.12 124.75 9.42 124.75 156.85 33.28

F- mg/l 0.80 1.85 0.02 1.85 3.79 0.09 3.79 5.00 0.34

Br- mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

PO43- mg/l 0.67 1.57 <0.01 1.57 3.30 <0.01 3.30 4.46 <0.01

CO32- mg/l 0.16 0.85 <0.01 0.85 4.21 <0.01 4.21 8.00 <0.01

Boron mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

SiO2 mg/l 20.80 48.34 0.26 48.34 100.94 0.88 100.94 135.35 2.87

CO2 mg/l 51.44 50.43 51.10 50.43 49.63 50.01 49.63 49.14 49.41

TDS mg/l 1440.50 3352.65 16.21 3352.65 6991.69 71.03 6991.69 9353.13 264.31

pH - 6.90 7.25 5.13 7.25 7.54 5.73 7.54 7.66 6.30

Hardness mg/l CaCO₃ 267.12 623.25 1.48 623.25 1306.58 6.74 1306.58 1756.16 25.37

EC(25℃) μS/cm 2383.27 5071.49 31.50 5071.49 9812.05 127.35 9812.05 12730.83 461.80
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  2.1.2. Pass1 RO Element Level Data

  2.1.2.1. Pass1 RO Stage1 Elements

  Elements Flow & Pressure 

Element1 Element2 Element3 Element4 Element5 Element6 Element7

Element Type TLF-400DG TLF-400DG TLF-400DG TLF-400DG TLF-400DG TLF-400DG TLF-400DG

Area ft²(m²) 400 (37) 400 (37) 400 (37) 400 (37) 400 (37) 400 (37) 400 (37)

Membrane Age Year 3.00 3.00 3.00 3.00 3.00 3.00 3.00

Flow Allowance - 0.75 0.75 0.75 0.75 0.75 0.75 0.75

SPI %/yr 10.00 10.00 10.00 10.00 10.00 10.00 10.00

Recovery % 9.21 9.80 10.47 11.24 12.11 13.06 14.09

Flux USG/ft²/day 17.29 16.71 16.11 15.48 14.80 14.04 13.16

Feed Flow Rate USG/min 52.37 47.55 42.89 38.40 34.08 29.96 26.04

Brine Flow Rate USG/min 47.55 42.89 38.40 34.08 29.96 26.04 22.37

Perm. Flow Rate USG/min 4.82 4.66 4.49 4.32 4.13 3.91 3.67

Beta - 1.19 1.20 1.20 1.21 1.22 1.22 1.23

Feed Pressure lbf/in² (psi) 148.15 145.76 143.67 141.86 140.29 138.96 137.83

DP lbf/in² (psi) 2.39 2.09 1.81 1.56 1.33 1.13 0.94

Brine Pressure lbf/in² (psi) 145.76 143.67 141.86 140.29 138.96 137.83 136.89

  Elements Feed Water Analysis 

Total Element1 Element2 Element3 Element4 Element5 Element6 Element7

Ca2+ mg/l 73.00 73.00 80.37 89.07 99.44 111.98 127.33 146.36

Mg2+ mg/l 20.30 20.30 22.35 24.78 27.67 31.17 35.45 40.77

Na+ mg/l 350.00 350.00 385.26 426.83 476.41 536.30 609.56 700.31

K+ mg/l 22.40 22.40 24.65 27.30 30.46 34.28 38.95 44.72

Ba2+ mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Sr2+ mg/l 0.34 0.34 0.37 0.41 0.46 0.52 0.59 0.68

NH4+ mg/l 8.76 8.76 9.63 10.66 11.89 13.37 15.17 17.41

Fe2+ mg/l 0.46 0.46 0.51 0.56 0.63 0.71 0.80 0.93

HCO3- mg/l 264.56 264.56 291.32 322.83 360.69 405.91 461.37 530.15

Cl- mg/l 436.71 436.71 480.74 532.65 594.59 669.40 760.94 874.36

SO42- mg/l 212.92 212.92 234.47 259.90 290.26 326.97 371.93 427.70

NO3- mg/l 28.64 28.64 31.42 34.68 38.54 43.18 48.79 55.66

F- mg/l 0.80 0.80 0.88 0.97 1.09 1.22 1.39 1.59

Br- mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

PO43- mg/l 0.67 0.67 0.74 0.82 0.91 1.03 1.17 1.35

CO32- mg/l 0.16 0.16 0.17 0.21 0.27 0.34 0.45 0.61

Boron mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

SiO2 mg/l 20.80 20.80 22.89 25.36 28.30 31.85 36.20 41.59

CO2 mg/l 51.44 51.44 51.35 51.26 50.96 50.98 50.88 50.69

TDS mg/l 1440.50 1440.50 1585.78 1757.04 1961.63 2208.24 2510.11 2884.17

pH - 6.90 6.90 6.94 6.98 7.03 7.08 7.13 7.18

  Elements Permeate Water Analysis 

Total Element1 Element2 Element3 Element4 Element5 Element6 Element7

Ca2+ mg/l 0.49 0.27 0.31 0.36 0.43 0.55 0.70 0.93

Mg2+ mg/l 0.06 0.03 0.04 0.04 0.05 0.07 0.09 0.11

Na+ mg/l 3.95 2.21 2.53 2.93 3.49 4.41 5.67 7.47

K+ mg/l 0.36 0.20 0.23 0.27 0.32 0.40 0.52 0.68

Ba2+ mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Sr2+ mg/l <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01

NH4+ mg/l 0.23 0.13 0.15 0.17 0.20 0.26 0.33 0.43

Fe2+ mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

HCO3- mg/l 3.87 2.56 2.79 3.04 3.46 4.20 5.20 6.66

Cl- mg/l 4.30 2.40 2.75 3.19 3.80 4.80 6.18 8.14

SO42- mg/l 0.50 0.28 0.32 0.37 0.44 0.56 0.72 0.95

NO3- mg/l 2.17 1.23 1.41 1.62 1.93 2.42 3.10 4.05

F- mg/l 0.02 0.01 0.01 0.01 0.02 0.02 0.03 0.04

Br- mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

PO43- mg/l <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01

CO32- mg/l <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01

Boron mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

SiO2 mg/l 0.26 0.16 0.18 0.21 0.25 0.29 0.35 0.44

CO2 mg/l 51.10 51.44 51.35 51.26 50.96 50.98 50.88 50.69

TDS mg/l 16.21 9.49 10.73 12.23 14.40 17.99 22.90 29.91

pH - 5.13 4.95 4.99 5.03 5.08 5.17 5.26 5.37
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  2.1.2. Pass1 RO Element Level Data

  2.1.2.2. Pass1 RO Stage2 Elements

  Elements Flow & Pressure 

Element1 Element2 Element3 Element4 Element5 Element6 Element7

Element Type TLF-400DG TLF-400DG TLF-400DG TLF-400DG TLF-400DG TLF-400DG TLF-400DG

Area ft²(m²) 400 (37) 400 (37) 400 (37) 400 (37) 400 (37) 400 (37) 400 (37)

Membrane Age Year 3.00 3.00 3.00 3.00 3.00 3.00 3.00

Flow Allowance - 0.75 0.75 0.75 0.75 0.75 0.75 0.75

SPI %/yr 10.00 10.00 10.00 10.00 10.00 10.00 10.00

Recovery % 9.53 9.86 10.14 10.35 10.43 10.36 10.08

Flux USG/ft²/day 12.42 11.63 10.79 9.89 8.94 7.95 6.94

Feed Flow Rate USG/min 36.36 32.89 29.65 26.64 23.89 21.39 19.18

Brine Flow Rate USG/min 32.89 29.65 26.64 23.89 21.39 19.18 17.24

Perm. Flow Rate USG/min 3.46 3.24 3.01 2.76 2.49 2.22 1.93

Beta - 1.17 1.17 1.16 1.16 1.15 1.14 1.13

Feed Pressure lbf/in² (psi) 135.89 134.41 133.11 131.97 130.98 130.11 129.34

DP lbf/in² (psi) 1.48 1.30 1.14 1.00 0.87 0.77 0.68

Brine Pressure lbf/in² (psi) 134.41 133.11 131.97 130.98 130.11 129.34 128.66

  Elements Feed Water Analysis 

Total Element1 Element2 Element3 Element4 Element5 Element6 Element7

Ca2+ mg/l 170.21 170.21 188.01 208.42 231.76 258.26 288.03 320.91

Mg2+ mg/l 47.43 47.43 52.41 58.13 64.66 72.10 80.46 89.70

Na+ mg/l 813.93 813.93 898.68 995.75 1106.60 1232.35 1373.38 1528.83

K+ mg/l 51.95 51.95 57.33 63.49 70.51 78.47 87.38 97.18

Ba2+ mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Sr2+ mg/l 0.79 0.79 0.88 0.97 1.08 1.20 1.34 1.49

NH4+ mg/l 20.19 20.19 22.26 24.62 27.31 30.35 33.74 37.46

Fe2+ mg/l 1.08 1.08 1.19 1.32 1.47 1.64 1.83 2.04

HCO3- mg/l 616.25 616.25 680.64 754.14 837.84 932.58 1038.69 1155.57

Cl- mg/l 1016.41 1016.41 1122.39 1243.81 1382.52 1539.93 1716.55 1911.33

SO42- mg/l 497.69 497.69 549.97 609.97 678.62 756.70 844.53 941.70

NO3- mg/l 64.12 64.12 70.36 77.41 85.32 94.12 103.75 114.06

F- mg/l 1.85 1.85 2.03 2.25 2.50 2.78 3.09 3.43

Br- mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

PO43- mg/l 1.57 1.57 1.73 1.92 2.14 2.39 2.66 2.97

CO32- mg/l 0.85 0.85 1.06 1.32 1.66 2.10 2.65 3.35

Boron mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

SiO2 mg/l 48.34 48.34 53.37 59.14 65.74 73.23 81.64 90.92

CO2 mg/l 50.43 50.43 50.11 49.92 49.85 49.85 49.87 49.83

TDS mg/l 3352.65 3352.65 3702.33 4102.66 4559.73 5078.20 5659.73 6300.94

pH - 7.25 7.25 7.29 7.33 7.38 7.42 7.46 7.50

  Elements Permeate Water Analysis 

Total Element1 Element2 Element3 Element4 Element5 Element6 Element7

Ca2+ mg/l 2.23 1.13 1.38 1.71 2.14 2.72 3.49 4.54

Mg2+ mg/l 0.28 0.14 0.17 0.21 0.27 0.34 0.44 0.57

Na+ mg/l 17.93 9.06 11.09 13.73 17.19 21.79 27.99 36.36

K+ mg/l 1.64 0.83 1.02 1.26 1.57 1.99 2.56 3.32

Ba2+ mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Sr2+ mg/l 0.01 <0.01 <0.01 <0.01 <0.01 0.01 0.02 0.02

NH4+ mg/l 1.03 0.52 0.64 0.79 0.99 1.25 1.61 2.08

Fe2+ mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

HCO3- mg/l 15.55 7.95 9.69 11.87 14.89 18.92 24.14 31.43

Cl- mg/l 19.67 9.90 12.13 15.02 18.83 23.92 30.76 40.05

SO42- mg/l 2.30 1.15 1.41 1.75 2.20 2.79 3.60 4.69

NO3- mg/l 9.42 4.89 5.95 7.31 9.09 11.43 14.54 18.69

F- mg/l 0.09 0.05 0.06 0.07 0.09 0.11 0.14 0.18

Br- mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

PO43- mg/l <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01

CO32- mg/l <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01

Boron mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

SiO2 mg/l 0.88 0.50 0.59 0.71 0.85 1.05 1.30 1.64

CO2 mg/l 50.01 50.43 50.11 49.92 49.85 49.85 49.87 49.83

TDS mg/l 71.03 36.13 44.14 54.43 68.11 86.33 110.58 143.59

pH - 5.73 5.45 5.53 5.62 5.72 5.82 5.92 6.04
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  2.1.2. Pass1 RO Element Level Data

  2.1.2.3. Pass1 RO Stage3 Elements

  Elements Flow & Pressure 

Element1 Element2 Element3 Element4 Element5 Element6 Element7

Element Type TLF-400DG TLF-400DG TLF-400DG TLF-400DG TLF-400DG TLF-400DG TLF-400DG

Area ft²(m²) 400 (37) 400 (37) 400 (37) 400 (37) 400 (37) 400 (37) 400 (37)

Membrane Age Year 3.00 3.00 3.00 3.00 3.00 3.00 3.00

Flow Allowance - 0.75 0.75 0.75 0.75 0.75 0.75 0.75

SPI %/yr 10.00 10.00 10.00 10.00 10.00 10.00 10.00

Recovery % 5.11 4.84 4.54 4.22 3.90 3.57 3.25

Flux USG/ft²/day 6.32 5.68 5.07 4.50 3.98 3.50 3.08

Feed Flow Rate USG/min 34.49 32.73 31.14 29.73 28.47 27.36 26.39

Brine Flow Rate USG/min 32.73 31.14 29.73 28.47 27.36 26.39 25.53

Perm. Flow Rate USG/min 1.76 1.58 1.41 1.26 1.11 0.98 0.86

Beta - 1.08 1.08 1.07 1.06 1.06 1.05 1.04

Feed Pressure lbf/in² (psi) 127.66 126.24 124.90 123.64 122.45 121.31 120.23

DP lbf/in² (psi) 1.43 1.34 1.26 1.19 1.13 1.08 1.04

Brine Pressure lbf/in² (psi) 126.24 124.90 123.64 122.45 121.31 120.23 119.20

  Elements Feed Water Analysis 

Total Element1 Element2 Element3 Element4 Element5 Element6 Element7

Ca2+ mg/l 356.39 356.39 375.30 394.06 412.45 430.26 447.29 463.40

Mg2+ mg/l 99.70 99.70 105.03 110.33 115.54 120.58 125.42 130.01

Na+ mg/l 1696.20 1696.20 1785.28 1873.51 1959.82 2043.19 2122.75 2197.79

K+ mg/l 107.70 107.70 113.30 118.82 124.22 129.42 134.37 139.02

Ba2+ mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Sr2+ mg/l 1.66 1.66 1.75 1.84 1.92 2.00 2.08 2.16

NH4+ mg/l 41.42 41.42 43.52 45.59 47.60 49.53 51.35 53.05

Fe2+ mg/l 2.27 2.27 2.39 2.51 2.63 2.75 2.86 2.97

HCO3- mg/l 1281.40 1281.40 1348.52 1414.41 1478.95 1541.40 1601.11 1656.88

Cl- mg/l 2121.17 2121.17 2232.91 2343.63 2452.00 2556.74 2656.76 2751.18

SO42- mg/l 1046.77 1046.77 1102.86 1158.60 1213.33 1266.43 1317.35 1365.64

NO3- mg/l 124.75 124.75 130.31 135.66 140.72 145.42 149.69 153.51

F- mg/l 3.79 3.79 3.98 4.17 4.36 4.53 4.70 4.86

Br- mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

PO43- mg/l 3.30 3.30 3.48 3.66 3.83 4.00 4.16 4.31

CO32- mg/l 4.21 4.21 4.74 5.24 5.78 6.35 6.94 7.47

Boron mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

SiO2 mg/l 100.94 100.94 106.27 111.56 116.75 121.77 126.56 131.10

CO2 mg/l 49.63 49.63 49.36 49.51 49.51 49.37 49.08 49.18

TDS mg/l 6991.69 6991.69 7359.65 7723.61 8079.91 8424.38 8753.40 9063.36

pH - 7.54 7.54 7.57 7.58 7.60 7.62 7.64 7.65

  Elements Permeate Water Analysis 

Total Element1 Element2 Element3 Element4 Element5 Element6 Element7

Ca2+ mg/l 8.40 5.29 6.22 7.32 8.62 10.15 11.94 14.00

Mg2+ mg/l 1.05 0.66 0.78 0.92 1.08 1.28 1.50 1.76

Na+ mg/l 67.04 42.32 49.70 58.46 68.80 80.94 95.12 111.50

K+ mg/l 6.11 3.86 4.54 5.33 6.27 7.38 8.67 10.15

Ba2+ mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Sr2+ mg/l 0.04 0.02 0.03 0.03 0.04 0.05 0.06 0.07

NH4+ mg/l 3.80 2.41 2.83 3.32 3.90 4.58 5.37 6.29

Fe2+ mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

HCO3- mg/l 58.32 36.69 43.24 50.88 59.82 70.25 82.81 97.31

Cl- mg/l 74.29 46.71 54.92 64.68 76.22 89.79 105.65 124.03

SO42- mg/l 8.74 5.48 6.45 7.60 8.96 10.57 12.45 14.63

NO3- mg/l 33.28 21.49 25.07 29.29 34.21 39.94 46.56 54.13

F- mg/l 0.34 0.21 0.25 0.30 0.35 0.41 0.48 0.56

Br- mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

PO43- mg/l <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.01 0.01

CO32- mg/l <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.01 0.02

Boron mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

SiO2 mg/l 2.87 1.87 2.17 2.52 2.94 3.44 4.02 4.69

CO2 mg/l 49.41 49.63 49.36 49.51 49.51 49.37 49.08 49.18

TDS mg/l 264.31 167.02 196.20 230.67 271.24 318.79 374.65 439.15

pH - 6.30 6.10 6.17 6.24 6.31 6.38 6.45 6.52
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SYSTEM OVERVIEW REPORT(FULL)

Project Name : OCWD TLF-400DG 78_48_24-7M + Qp3472gpm + R85% + 17PSI PBP + Y3 + SPI10% + FF0

Component Info : Software  //  RO Calculation  //  NF Calculation  //  RO Membrane Database  //  NF Membrane Database

1.4.39.1  //  2.1  //  1.1.1  //  2.1  //  1.4

1. PROJECTION SUMMARY

1.1. Flow Diagram 

Minimum Temperature : 67.10  deg. F
Maximum Temperature : 80.60  deg. F

 

1.2. Inlet/Outlet Summary 

Total RO/NF System

Temperature
deg. F

Flow Rate
USG/min

TDS
mg/l

Boron
mg/l

Cl
mg/l

Others※
mg/l

Feed 80.60 4084.71 1450.75 0.00 436.71 1014.04

  Total feed - 4084.71 1450.75 0.00 436.71 1014.04

Product 80.60 3472.00 71.00 0.00 19.74 51.27

  Total Product - 3472.00 71.00 0.00 19.74 51.27

Discharge 80.60 612.71 9215.91 0.00 2799.54 6416.37

  Total Discharge - 612.71 9215.91 0.00 2799.54 6416.37

Total System Recovery 85.00%

※Details for others available at 1.4 Stream Details 

1.3. RO/NF Summary 

RO/NF
Name

Stg. Rec.
Avg.
Flux

Feed
Press.

Total
DP

Membrane
Age

SPI FA
Element Type

(EL/PV)
Total
PV

Stream
Flow
Rate

TDS

%
USG/

ft²/day
lbf/in²
(psi)

lbf/in²
(psi)

year %/year - pcs USG/min mg/l

Pass1 RO 3 85.00 11.86 129.5 22.22 3.00 10.00 0.750 TLF-400DG(7) 150  Feed 4085 1441

 Brine 612.7 9216

 Perm.(Front)

 Perm.(Rear) 3472 71.00

Disclaimer : 
The program is intended to be used by persons having technical skill, at their own discretion and risk. The projections, obtained with the program, are the expected
system performance, based on the average, nominal element-performance and are not automatically guaranteed.Toray shall not be liable for any error or miscalculation
in the program.The obtained results cannot be used to raise any claim for liability or warranty. It is the users responsibility to make provisions against fouling,
scaling and chemical attacks, to account for piping and valve pressure losses, feed pump suction pressure and permeate backpressure. For questions please contact us
through our website at www.water.toray 
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1.4. Stream Details 

Stream Name Raw Feed Pump IN Pass1 Feed Pass1 Perm. Pass1 Brine

Connected unit Dosing IN Pump IN RO IN Product IN DischargeIN

Flow Rate USG/min 4084.71 4084.71 4084.71 3472.00 612.71

Pressure lbf/in² (psi) 0.00 0.00 129.47 17.00 104.25

Ca2+ mg/l 73.00 73.00 73.00 2.24 473.97

Mg2+ mg/l 20.30 20.30 20.30 0.28 133.73

Na+ mg/l 350.00 350.00 350.00 17.88 2232.01

K+ mg/l 22.40 22.40 22.40 1.64 140.07

Ba2+ mg/l 0.00 0.00 0.00 0.00 0.00

Sr2+ mg/l 0.34 0.34 0.34 0.01 2.21

NH4+ mg/l 8.76 8.76 8.76 1.02 52.62

Fe2+ mg/l 0.46 0.46 0.46 0.00 3.07

HCO3- mg/l 314.00 268.29 268.29 15.95 1698.87

Cl- mg/l 436.71 436.71 436.71 19.74 2799.54

SO42- mg/l 173.00 210.13 210.13 2.29 1387.92

NO3- mg/l 28.64 28.64 28.64 8.95 140.23

F- mg/l 0.80 0.80 0.80 0.09 4.82

Br- mg/l 0.00 0.00 0.00 0.00 0.00

PO43- mg/l 0.67 0.67 0.67 <0.01 4.46

CO32- mg/l 0.87 0.19 0.19 <0.01 8.98

Boron mg/l 0.00 0.00 0.00 0.00 0.00

SiO2 mg/l 20.80 20.80 20.80 0.93 133.42

CO2 mg/l 13.95 47.42 47.42 123.09 46.02

TDS mg/l 1450.75 1441.49 1441.49 71.00 9215.91

pH - 7.50 6.90 6.90 5.31 7.65

Hardness mg/l CaCO₃ 267.12 267.12 267.12 6.77 1742.41

EC(25℃) μS/cm 2363.87 2382.03 2382.03 128.33 12556.36
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1.5. Saturation 

Pass1 RO Pass1 RO

Unit Feed Brine

LSI - -0.35 1.74

SDSI - -0.32 1.50

CaCO3 % - -

CaSO4 % 3.11 39.79

CaF2 % - -

PO4 % 3.52 10000.00

BaSO4 % 0.00 0.00

Mg(OH)2 % - -

SrSO4 % 0.99 9.27

SrCO3 % - -

SiO2 % 19.86 103.43

1.6. Energy Consumption 

Unit Feed Pump Pass1 RO Total

PX Model - - - - -

Quantity - - - - -

Power Used kW 0.00 287.55 0.00 287.55

Pump Efficiency - 0.80 0.80 0.80 -

Motor Efficiency - 1.00 1.00 1.00 -

ERD Efficiency - - - - -
Lubrication Flow
Fraction

% - - - -

ERD Mixing Fraction % - - - -

ERD Internal Press.
Drop

lbf/in²
(psi)

- - - -

ERD Power Saved kW - - - -

ERD Discharge Press.
lbf/in²
(psi)

- - - -

Power Consumption kWh/m3 - - - 0.36

1.7. Chemicals 

Sulfuric
Dosing

Total

Sulphuric Acid mg/L 21.84 21.84

kg/d 844.15 844.15

Hydrochloric Acid mg/L -

kg/d -

Sodium Carbonate mg/L -

kg/d -

Lime (Calcium Hydroxide) mg/L -

kg/d -

Sodium Hydroxide mg/L -

kg/d -

Sodium Chloride mg/L -

kg/d -

Disclaimer : 
Chemical consumption is based on 100% solution or solid chemicals. This information is for reference only and is not guaranteed. 
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1.8. Warnings 

Warning

Caution Pass1 RO, Stage 1 Lead element flux exceeds recommended upper limit. Reference value=14.73[USG/ft²/day], Actual=19.14
[USG/ft²/day] (C0125)

Notice Pass1 RO, Stage 1, Module 4 Brine to permeate ratio is below lower limit. Reference value=7 Actual=6.97258 (C0136)
Pass1 RO, Stage 1, Module 5 Brine to permeate ratio is below lower limit. Reference value=7 Actual=6.40574 (C0136)
Pass1 RO, Stage 1, Module 6 Brine to permeate ratio is below lower limit. Reference value=7 Actual=5.89351 (C0136)
Pass1 RO, Stage 1, Module 7 Brine to permeate ratio is below lower limit. Reference value=7 Actual=5.46463 (C0136)
Pass1 RO The Langelier Saturation Index (LSI) is greater than 0. Scale inhibitor required.(C0137)
Pass1 RO Concentration of silica exceeds saturation.See https://rpicalc.ropur.com for details.(C0142)
Pass1 RO Concentration of phosphate exceeds saturation.See https://rpicalc.ropur.com for details.(C0447)
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2. RO/NF Details
2.1. Pass1 RO Details
  2.1.1. Pass1 RO Unit Level Data
  Pass1 RO System Data 

Feed Water Type Tertiary Waste MF/UF

Temperature deg. F 80.60

Feed Pressure lbf/in² (psi) 129.47

Total DP lbf/in² (psi) 22.22

Brine Pressure lbf/in² (psi) 104.25

Recovery % 85.00

Average Flux USG/ft²/day 11.86

Feed Flow Rate USG/min 4084.71

Brine Flow Rate USG/min 612.71

Perm. Flow Rate (Total) USG/min 3472.00

Perm. Flow Rate (Front) USG/min -

Perm. Flow Rate (Rear) USG/min 3472.00

Feed TDS mg/l 1441.49

Brine TDS mg/l 9215.91

Perm. TDS (Total) mg/l 71.01

Perm. TDS (Front) mg/l -

Perm. TDS (Rear) mg/l 71.00

Total Vessels pcs 150

Total Elements pcs 1050

 
  Pass1 RO Stage data 

Stage1 Stage2 Stage3

Vessels/Stage pcs 78 48 24

Elements/Vessel pcs 7 7 7

Elements/Stage pcs 546 336 168

Recovery % 61.35 51.78 19.52

Average Flux USG/ft²/day 16.46 8.73 3.17

Feed Flow Rate USG/min 4084.71 1578.84 761.35

Brine Flow Rate USG/min 1578.84 761.35 612.71

Perm. Flow Rate USG/min 2505.86 817.49 148.65

Boost Pressure lbf/in² (psi) 0.00 0.00 0.00

Feed Pipe Pressure Loss lbf/in² (psi) 1.00 1.00 1.00

RO/NF Inlet Pressure lbf/in² (psi) 128.47 117.87 111.32

DP/Vessel lbf/in² (psi) 9.60 5.55 7.08

Brine Pressure lbf/in² (psi) 118.87 112.32 104.25

Permeate Back Pressure lbf/in² (psi) 17.00 17.00 17.00

Lead Element TLF-400DG TLF-400DG TLF-400DG

   Feed Flow Rate USG/min 52.37 32.89 31.72

   Product Flow Rate USG/min 5.34 3.40 1.28

   Flux USG/ft²/day 19.14 12.18 4.60

Last Element TLF-400DG TLF-400DG TLF-400DG

   Permeate Flow Rate USG/min 3.70 1.48 0.58

   Brine Flow Rate USG/min 20.24 15.86 25.53

   Brine/Permeate Ratio - 5.46 10.74 44.33

   Net Driving Pressure lbf/in² (psi) 81.52 42.63 26.94

 
  Pass1 RO Inlet/Outlet Water analysis 

Unit
Stage1
Inlet

Stage1
Brine

Stage1
Permeate

Stage2
Inlet

Stage2
Brine

Stage2
Permeate

Stage3
Inlet

Stage3
Brine

Stage3
Permeate

Ca2+ mg/l 73.00 187.72 0.72 187.72 384.87 4.11 384.87 473.97 17.63

Mg2+ mg/l 20.30 52.38 0.09 52.38 108.06 0.52 108.06 133.73 2.24

Na+ mg/l 350.00 896.31 5.79 896.31 1823.49 32.79 1823.49 2232.01 139.63

K+ mg/l 22.40 57.11 0.53 57.11 115.20 3.00 115.20 140.07 12.71

Ba2+ mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Sr2+ mg/l 0.34 0.87 <0.01 0.87 1.79 0.02 1.79 2.21 0.08

NH4+ mg/l 8.76 22.12 0.34 22.12 43.86 1.87 43.86 52.62 7.79

Fe2+ mg/l 0.46 1.19 0.00 1.19 2.47 0.00 2.47 3.07 0.00

HCO3- mg/l 268.29 687.97 5.38 687.97 1392.25 28.75 1392.25 1698.87 123.65

Cl- mg/l 436.71 1119.83 6.30 1119.83 2283.45 36.11 2283.45 2799.54 156.16

SO42- mg/l 210.13 542.50 0.72 542.50 1120.51 4.18 1120.51 1387.92 18.29

NO3- mg/l 28.64 69.09 3.15 69.09 125.45 16.60 125.45 140.23 64.53

F- mg/l 0.80 2.02 0.03 2.02 4.02 0.17 4.02 4.82 0.70

Br- mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

PO43- mg/l 0.67 1.73 <0.01 1.73 3.59 <0.01 3.59 4.46 0.02

CO32- mg/l 0.19 1.24 <0.01 1.24 5.74 <0.01 5.74 8.98 0.03

Boron mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

SiO2 mg/l 20.80 53.19 0.39 53.19 108.58 1.61 108.58 133.42 6.17

CO2 mg/l 47.42 46.31 46.94 46.31 46.49 46.36 46.49 46.02 46.27

TDS mg/l 1441.49 3695.28 23.46 3695.28 7523.34 129.73 7523.34 9215.91 549.63

pH - 6.90 7.29 5.27 7.29 7.57 5.99 7.57 7.65 6.60

Hardness mg/l CaCO₃ 267.12 687.63 2.17 687.63 1412.64 12.40 1412.64 1742.41 53.37

EC(25℃) μS/cm 2382.03 5529.19 43.73 5529.19 10470.92 229.92 10470.92 12556.36 908.42

Computed date:12/19/2025 15:48  5/8
194



  2.1.2. Pass1 RO Element Level Data

  2.1.2.1. Pass1 RO Stage1 Elements

  Elements Flow & Pressure 

Element1 Element2 Element3 Element4 Element5 Element6 Element7

Element Type TLF-400DG TLF-400DG TLF-400DG TLF-400DG TLF-400DG TLF-400DG TLF-400DG

Area ft²(m²) 400 (37) 400 (37) 400 (37) 400 (37) 400 (37) 400 (37) 400 (37)

Membrane Age Year 3.00 3.00 3.00 3.00 3.00 3.00 3.00

Flow Allowance - 0.75 0.75 0.75 0.75 0.75 0.75 0.75

SPI %/yr 10.00 10.00 10.00 10.00 10.00 10.00 10.00

Recovery % 10.19 10.88 11.66 12.54 13.50 14.51 15.47

Flux USG/ft²/day 19.14 18.35 17.54 16.66 15.68 14.57 13.29

Feed Flow Rate USG/min 52.37 47.03 41.91 37.03 32.38 28.01 23.95

Brine Flow Rate USG/min 47.03 41.91 37.03 32.38 28.01 23.95 20.24

Perm. Flow Rate USG/min 5.34 5.12 4.89 4.64 4.37 4.06 3.70

Beta - 1.17 1.17 1.18 1.18 1.19 1.19 1.19

Feed Pressure lbf/in² (psi) 128.47 126.33 124.49 122.93 121.62 120.52 119.61

DP lbf/in² (psi) 2.14 1.84 1.56 1.31 1.10 0.91 0.74

Brine Pressure lbf/in² (psi) 126.33 124.49 122.93 121.62 120.52 119.61 118.87

  Elements Feed Water Analysis 

Total Element1 Element2 Element3 Element4 Element5 Element6 Element7

Ca2+ mg/l 73.00 73.00 81.24 91.11 103.07 117.76 136.02 158.91

Mg2+ mg/l 20.30 20.30 22.60 25.35 28.69 32.79 37.90 44.30

Na+ mg/l 350.00 350.00 389.38 436.50 493.60 563.67 650.63 759.53

K+ mg/l 22.40 22.40 24.91 27.91 31.55 36.01 41.54 48.45

Ba2+ mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Sr2+ mg/l 0.34 0.34 0.38 0.42 0.48 0.55 0.63 0.74

NH4+ mg/l 8.76 8.76 9.73 10.89 12.30 14.02 16.15 18.81

Fe2+ mg/l 0.46 0.46 0.51 0.57 0.65 0.74 0.86 1.01

HCO3- mg/l 268.29 268.29 298.66 334.88 378.96 433.14 499.75 583.19

Cl- mg/l 436.71 436.71 485.89 544.76 616.12 703.69 812.43 948.65

SO42- mg/l 210.13 210.13 233.93 262.44 297.03 339.54 392.42 458.82

NO3- mg/l 28.64 28.64 31.70 35.34 39.71 45.01 51.48 59.41

F- mg/l 0.80 0.80 0.89 1.00 1.12 1.28 1.48 1.72

Br- mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

PO43- mg/l 0.67 0.67 0.75 0.84 0.95 1.08 1.25 1.46

CO32- mg/l 0.19 0.19 0.20 0.26 0.34 0.46 0.62 0.87

Boron mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

SiO2 mg/l 20.80 20.80 23.13 25.93 29.31 33.46 38.62 45.08

CO2 mg/l 47.42 47.42 47.27 47.16 46.90 46.52 46.53 46.47

TDS mg/l 1441.49 1441.49 1603.91 1798.21 2033.89 2323.22 2681.77 3130.93

pH - 6.90 6.90 6.94 6.99 7.04 7.10 7.16 7.22

  Elements Permeate Water Analysis 

Total Element1 Element2 Element3 Element4 Element5 Element6 Element7

Ca2+ mg/l 0.72 0.37 0.43 0.50 0.63 0.82 1.10 1.51

Mg2+ mg/l 0.09 0.05 0.05 0.06 0.08 0.10 0.14 0.19

Na+ mg/l 5.79 2.94 3.44 4.06 5.05 6.60 8.82 12.11

K+ mg/l 0.53 0.27 0.32 0.37 0.46 0.61 0.81 1.11

Ba2+ mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Sr2+ mg/l <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01

NH4+ mg/l 0.34 0.17 0.20 0.24 0.29 0.38 0.51 0.70

Fe2+ mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

HCO3- mg/l 5.38 3.09 3.45 3.93 4.74 5.99 7.88 10.62

Cl- mg/l 6.30 3.19 3.73 4.41 5.49 7.18 9.60 13.21

SO42- mg/l 0.72 0.36 0.43 0.50 0.63 0.82 1.10 1.52

NO3- mg/l 3.15 1.64 1.90 2.24 2.77 3.59 4.76 6.47

F- mg/l 0.03 0.02 0.02 0.02 0.03 0.03 0.04 0.06

Br- mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

PO43- mg/l <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01

CO32- mg/l <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01

Boron mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

SiO2 mg/l 0.39 0.22 0.26 0.30 0.36 0.45 0.56 0.72

CO2 mg/l 46.94 47.42 47.27 47.16 46.90 46.52 46.53 46.47

TDS mg/l 23.46 12.31 14.22 16.65 20.54 26.57 35.32 48.22

pH - 5.27 5.03 5.08 5.13 5.21 5.32 5.43 5.56
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  2.1.2. Pass1 RO Element Level Data

  2.1.2.2. Pass1 RO Stage2 Elements

  Elements Flow & Pressure 

Element1 Element2 Element3 Element4 Element5 Element6 Element7

Element Type TLF-400DG TLF-400DG TLF-400DG TLF-400DG TLF-400DG TLF-400DG TLF-400DG

Area ft²(m²) 400 (37) 400 (37) 400 (37) 400 (37) 400 (37) 400 (37) 400 (37)

Membrane Age Year 3.00 3.00 3.00 3.00 3.00 3.00 3.00

Flow Allowance - 0.75 0.75 0.75 0.75 0.75 0.75 0.75

SPI %/yr 10.00 10.00 10.00 10.00 10.00 10.00 10.00

Recovery % 10.32 10.46 10.47 10.29 9.90 9.30 8.52

Flux USG/ft²/day 12.18 11.07 9.91 8.72 7.53 6.37 5.30

Feed Flow Rate USG/min 32.89 29.50 26.41 23.65 21.21 19.12 17.34

Brine Flow Rate USG/min 29.50 26.41 23.65 21.21 19.12 17.34 15.86

Perm. Flow Rate USG/min 3.40 3.09 2.76 2.43 2.10 1.78 1.48

Beta - 1.14 1.13 1.13 1.12 1.11 1.10 1.08

Feed Pressure lbf/in² (psi) 117.87 116.73 115.73 114.86 114.11 113.44 112.85

DP lbf/in² (psi) 1.15 1.00 0.87 0.76 0.67 0.59 0.53

Brine Pressure lbf/in² (psi) 116.73 115.73 114.86 114.11 113.44 112.85 112.32

  Elements Feed Water Analysis 

Total Element1 Element2 Element3 Element4 Element5 Element6 Element7

Ca2+ mg/l 187.72 187.72 209.11 233.26 260.16 289.52 320.73 352.88

Mg2+ mg/l 52.38 52.38 58.38 65.17 72.74 81.02 89.84 98.96

Na+ mg/l 896.31 896.31 997.70 1112.02 1239.08 1377.42 1524.04 1674.48

K+ mg/l 57.11 57.11 63.52 70.73 78.73 87.42 96.59 105.97

Ba2+ mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Sr2+ mg/l 0.87 0.87 0.97 1.09 1.21 1.35 1.49 1.64

NH4+ mg/l 22.12 22.12 24.57 27.31 30.33 33.59 37.02 40.49

Fe2+ mg/l 1.19 1.19 1.33 1.48 1.66 1.85 2.05 2.26

HCO3- mg/l 687.97 687.97 765.42 852.60 949.38 1054.73 1165.76 1279.79

Cl- mg/l 1119.83 1119.83 1246.79 1390.00 1549.27 1722.80 1906.87 2095.94

SO42- mg/l 542.50 542.50 604.72 675.11 753.65 839.58 931.19 1025.88

NO3- mg/l 69.09 69.09 76.11 83.81 92.10 100.76 109.48 117.85

F- mg/l 2.02 2.02 2.25 2.50 2.77 3.07 3.39 3.71

Br- mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

PO43- mg/l 1.73 1.73 1.93 2.16 2.41 2.68 2.98 3.28

CO32- mg/l 1.24 1.24 1.57 1.98 2.50 3.15 3.89 4.78

Boron mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

SiO2 mg/l 53.19 53.19 59.22 66.02 73.58 81.83 90.60 99.61

CO2 mg/l 46.31 46.31 46.32 46.36 46.37 46.28 46.50 46.43

TDS mg/l 3695.28 3695.28 4113.57 4585.22 5109.57 5680.77 6285.92 6907.53

pH - 7.29 7.29 7.33 7.37 7.42 7.46 7.50 7.53

  Elements Permeate Water Analysis 

Total Element1 Element2 Element3 Element4 Element5 Element6 Element7

Ca2+ mg/l 4.11 1.92 2.43 3.12 4.05 5.31 7.02 9.33

Mg2+ mg/l 0.52 0.24 0.30 0.39 0.51 0.67 0.89 1.18

Na+ mg/l 32.79 15.41 19.50 24.98 32.37 42.40 55.99 74.24

K+ mg/l 3.00 1.41 1.79 2.29 2.96 3.88 5.12 6.78

Ba2+ mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Sr2+ mg/l 0.02 <0.01 0.01 0.01 0.02 0.02 0.03 0.04

NH4+ mg/l 1.87 0.89 1.12 1.43 1.85 2.42 3.18 4.20

Fe2+ mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

HCO3- mg/l 28.75 13.46 17.11 21.82 28.40 37.07 49.14 65.46

Cl- mg/l 36.11 16.85 21.35 27.40 35.59 46.73 61.88 82.31

SO42- mg/l 4.18 1.94 2.46 3.16 4.11 5.41 7.18 9.57

NO3- mg/l 16.60 8.13 10.19 12.92 16.55 21.38 27.79 36.20

F- mg/l 0.17 0.08 0.10 0.13 0.16 0.21 0.28 0.37

Br- mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

PO43- mg/l <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01

CO32- mg/l <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01

Boron mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

SiO2 mg/l 1.61 0.85 1.04 1.28 1.61 2.04 2.62 3.39

CO2 mg/l 46.36 46.31 46.32 46.36 46.37 46.28 46.50 46.43

TDS mg/l 129.73 61.20 77.41 98.94 128.19 167.55 221.13 293.08

pH - 5.99 5.67 5.77 5.87 5.98 6.09 6.21 6.33
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  2.1.2. Pass1 RO Element Level Data

  2.1.2.3. Pass1 RO Stage3 Elements

  Elements Flow & Pressure 

Element1 Element2 Element3 Element4 Element5 Element6 Element7

Element Type TLF-400DG TLF-400DG TLF-400DG TLF-400DG TLF-400DG TLF-400DG TLF-400DG

Area ft²(m²) 400 (37) 400 (37) 400 (37) 400 (37) 400 (37) 400 (37) 400 (37)

Membrane Age Year 3.00 3.00 3.00 3.00 3.00 3.00 3.00

Flow Allowance - 0.75 0.75 0.75 0.75 0.75 0.75 0.75

SPI %/yr 10.00 10.00 10.00 10.00 10.00 10.00 10.00

Recovery % 4.04 3.67 3.32 3.00 2.70 2.44 2.21

Flux USG/ft²/day 4.60 4.01 3.49 3.05 2.66 2.34 2.07

Feed Flow Rate USG/min 31.72 30.44 29.32 28.35 27.50 26.76 26.11

Brine Flow Rate USG/min 30.44 29.32 28.35 27.50 26.76 26.11 25.53

Perm. Flow Rate USG/min 1.28 1.12 0.97 0.85 0.74 0.65 0.58

Beta - 1.05 1.04 1.04 1.03 1.03 1.03 1.02

Feed Pressure lbf/in² (psi) 111.32 110.18 109.09 108.05 107.05 106.08 105.15

DP lbf/in² (psi) 1.15 1.09 1.04 1.00 0.96 0.93 0.91

Brine Pressure lbf/in² (psi) 110.18 109.09 108.05 107.05 106.08 105.15 104.25

  Elements Feed Water Analysis 

Total Element1 Element2 Element3 Element4 Element5 Element6 Element7

Ca2+ mg/l 384.87 384.87 400.60 415.36 429.09 441.78 453.44 464.14

Mg2+ mg/l 108.06 108.06 112.55 116.78 120.72 124.38 127.75 130.86

Na+ mg/l 1823.49 1823.49 1896.48 1964.74 2027.97 2086.08 2139.24 2187.74

K+ mg/l 115.20 115.20 119.71 123.90 127.77 131.30 134.52 137.43

Ba2+ mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Sr2+ mg/l 1.79 1.79 1.87 1.93 2.00 2.06 2.11 2.16

NH4+ mg/l 43.86 43.86 45.50 47.01 48.38 49.62 50.74 51.73

Fe2+ mg/l 2.47 2.47 2.57 2.67 2.76 2.85 2.93 3.00

HCO3- mg/l 1392.25 1392.25 1447.55 1498.75 1546.24 1589.96 1630.01 1666.01

Cl- mg/l 2283.45 2283.45 2375.37 2461.43 2541.22 2614.66 2681.91 2743.37

SO42- mg/l 1120.51 1120.51 1167.19 1211.16 1252.23 1290.32 1325.50 1357.96

NO3- mg/l 125.45 125.45 128.93 131.94 134.46 136.51 138.14 139.36

F- mg/l 4.02 4.02 4.17 4.31 4.43 4.55 4.65 4.74

Br- mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

PO43- mg/l 3.59 3.59 3.74 3.88 4.01 4.14 4.25 4.36

CO32- mg/l 5.74 5.74 6.28 6.76 7.25 7.73 8.22 8.60

Boron mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

SiO2 mg/l 108.58 108.58 112.98 117.10 120.94 124.48 127.72 130.70

CO2 mg/l 46.49 46.49 46.26 46.38 46.35 46.19 45.90 46.01

TDS mg/l 7523.34 7523.34 7825.47 8107.73 8369.47 8610.41 8831.12 9032.16

pH - 7.57 7.57 7.58 7.59 7.61 7.62 7.63 7.64

  Elements Permeate Water Analysis 

Total Element1 Element2 Element3 Element4 Element5 Element6 Element7

Ca2+ mg/l 17.63 11.26 13.36 15.78 18.52 21.59 24.94 28.54

Mg2+ mg/l 2.24 1.43 1.70 2.00 2.36 2.75 3.18 3.65

Na+ mg/l 139.63 89.48 106.03 125.10 146.72 170.80 197.12 225.31

K+ mg/l 12.71 8.16 9.67 11.40 13.36 15.54 17.93 20.48

Ba2+ mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Sr2+ mg/l 0.08 0.05 0.06 0.07 0.09 0.10 0.12 0.13

NH4+ mg/l 7.79 5.03 5.95 7.00 8.18 9.50 10.93 12.46

Fe2+ mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

HCO3- mg/l 123.65 78.97 93.58 110.46 129.76 151.51 175.07 200.64

Cl- mg/l 156.16 99.53 118.14 139.63 164.05 191.32 221.19 253.29

SO42- mg/l 18.29 11.61 13.79 16.33 19.21 22.44 25.98 29.79

NO3- mg/l 64.53 42.77 50.16 58.54 67.89 78.13 89.11 100.64

F- mg/l 0.70 0.45 0.53 0.63 0.74 0.85 0.99 1.12

Br- mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

PO43- mg/l 0.02 0.01 0.01 0.01 0.02 0.02 0.02 0.03

CO32- mg/l 0.03 0.01 0.02 0.02 0.03 0.05 0.07 0.09

Boron mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

SiO2 mg/l 6.17 4.00 4.71 5.53 6.46 7.51 8.66 9.90

CO2 mg/l 46.27 46.49 46.26 46.38 46.35 46.19 45.90 46.01

TDS mg/l 549.63 352.76 417.71 492.50 577.39 672.11 775.30 886.06

pH - 6.60 6.41 6.49 6.55 6.62 6.69 6.75 6.81
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SYSTEM OVERVIEW REPORT(FULL)

Project Name : OCWD TLF-400DG 78_48_24-7M + Qp3472gpm + R85% + 17PSI PBP + Y5 + SPI10% + FF0

Component Info : Software  //  RO Calculation  //  NF Calculation  //  RO Membrane Database  //  NF Membrane Database

1.4.39.1  //  2.1  //  1.1.1  //  2.1  //  1.4

1. PROJECTION SUMMARY

1.1. Flow Diagram 

Minimum Temperature : 67.10  deg. F
Maximum Temperature : 80.60  deg. F

 

1.2. Inlet/Outlet Summary 

Total RO/NF System

Temperature
deg. F

Flow Rate
USG/min

TDS
mg/l

Boron
mg/l

Cl
mg/l

Others※
mg/l

Feed 67.10 4084.71 1450.62 0.00 436.71 1013.91

  Total feed - 4084.71 1450.62 0.00 436.71 1013.91

Product 67.10 3472.00 54.07 0.00 14.97 39.10

  Total Product - 3472.00 54.07 0.00 14.97 39.10

Discharge 67.10 612.71 9312.54 0.00 2826.58 6485.97

  Total Discharge - 612.71 9312.54 0.00 2826.58 6485.97

Total System Recovery 85.00%

※Details for others available at 1.4 Stream Details 

1.3. RO/NF Summary 

RO/NF
Name

Stg. Rec.
Avg.
Flux

Feed
Press.

Total
DP

Membrane
Age

SPI FA
Element Type

(EL/PV)
Total
PV

Stream
Flow
Rate

TDS

%
USG/

ft²/day
lbf/in²
(psi)

lbf/in²
(psi)

year %/year - pcs USG/min mg/l

Pass1 RO 3 85.00 11.86 154.2 27.55 5.00 10.00 0.700 TLF-400DG(7) 150  Feed 4085 1441

 Brine 612.7 9313

 Perm.(Front)

 Perm.(Rear) 3472 54.07

Disclaimer : 
The program is intended to be used by persons having technical skill, at their own discretion and risk. The projections, obtained with the program, are the expected
system performance, based on the average, nominal element-performance and are not automatically guaranteed.Toray shall not be liable for any error or miscalculation
in the program.The obtained results cannot be used to raise any claim for liability or warranty. It is the users responsibility to make provisions against fouling,
scaling and chemical attacks, to account for piping and valve pressure losses, feed pump suction pressure and permeate backpressure. For questions please contact us
through our website at www.water.toray 
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1.4. Stream Details 

Stream Name Raw Feed Pump IN Pass1 Feed Pass1 Perm. Pass1 Brine

Connected unit Dosing IN Pump IN RO IN Product IN DischargeIN

Flow Rate USG/min 4084.71 4084.71 4084.71 3472.00 612.71

Pressure lbf/in² (psi) 0.00 0.00 154.23 17.00 123.68

Ca2+ mg/l 73.00 73.00 73.00 1.70 477.04

Mg2+ mg/l 20.30 20.30 20.30 0.21 134.13

Na+ mg/l 350.00 350.00 350.00 13.59 2256.30

K+ mg/l 22.40 22.40 22.40 1.24 142.29

Ba2+ mg/l 0.00 0.00 0.00 0.00 0.00

Sr2+ mg/l 0.34 0.34 0.34 <0.01 2.22

NH4+ mg/l 8.76 8.76 8.76 0.78 53.97

Fe2+ mg/l 0.46 0.46 0.46 0.00 3.07

HCO3- mg/l 314.00 264.56 264.56 12.06 1703.91

Cl- mg/l 436.71 436.71 436.71 14.97 2826.58

SO42- mg/l 173.00 212.92 212.92 1.75 1409.51

NO3- mg/l 28.64 28.64 28.64 6.99 151.33

F- mg/l 0.80 0.80 0.80 0.07 4.94

Br- mg/l 0.00 0.00 0.00 0.00 0.00

PO43- mg/l 0.67 0.67 0.67 <0.01 4.46

CO32- mg/l 0.74 0.16 0.16 <0.01 8.06

Boron mg/l 0.00 0.00 0.00 0.00 0.00

SiO2 mg/l 20.80 20.80 20.80 0.69 134.74

CO2 mg/l 15.35 51.44 51.44 108.88 48.45

TDS mg/l 1450.62 1440.50 1440.50 54.07 9312.54

pH - 7.50 6.90 6.90 5.29 7.67

Hardness mg/l CaCO₃ 267.12 267.12 267.12 5.12 1751.75

EC(25℃) μS/cm 2363.65 2383.27 2383.27 98.45 12678.13
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1.5. Saturation 

Pass1 RO Pass1 RO

Unit Feed Brine

LSI - -0.46 1.66

SDSI - -0.51 1.39

CaCO3 % - -

CaSO4 % 3.15 40.35

CaF2 % - -

PO4 % 0.54 10000.00

BaSO4 % 0.00 0.00

Mg(OH)2 % - -

SrSO4 % 1.00 9.39

SrCO3 % - -

SiO2 % 22.47 118.19

1.6. Energy Consumption 

Unit Feed Pump Pass1 RO Total

PX Model - - - - -

Quantity - - - - -

Power Used kW 0.00 342.54 0.00 342.54

Pump Efficiency - 0.80 0.80 0.80 -

Motor Efficiency - 1.00 1.00 1.00 -

ERD Efficiency - - - - -
Lubrication Flow
Fraction

% - - - -

ERD Mixing Fraction % - - - -

ERD Internal Press.
Drop

lbf/in²
(psi)

- - - -

ERD Power Saved kW - - - -

ERD Discharge Press.
lbf/in²
(psi)

- - - -

Power Consumption kWh/m3 - - - 0.43

1.7. Chemicals 

Sulfuric
Dosing

Total

Sulphuric Acid mg/L 23.47 23.47

kg/d 907.40 907.40

Hydrochloric Acid mg/L -

kg/d -

Sodium Carbonate mg/L -

kg/d -

Lime (Calcium Hydroxide) mg/L -

kg/d -

Sodium Hydroxide mg/L -

kg/d -

Sodium Chloride mg/L -

kg/d -

Disclaimer : 
Chemical consumption is based on 100% solution or solid chemicals. This information is for reference only and is not guaranteed. 
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1.8. Warnings 

Warning

Caution Pass1 RO, Stage 1 Lead element flux exceeds recommended upper limit. Reference value=14.73[USG/ft²/day], Actual=16.80
[USG/ft²/day] (C0125)

Notice Pass1 RO, Stage 1, Module 6 Brine to permeate ratio is below lower limit. Reference value=7 Actual=6.88326 (C0136)
Pass1 RO, Stage 1, Module 7 Brine to permeate ratio is below lower limit. Reference value=7 Actual=6.29342 (C0136)
Pass1 RO The Langelier Saturation Index (LSI) is greater than 0. Scale inhibitor required.(C0137)
Pass1 RO Concentration of silica exceeds saturation.See https://rpicalc.ropur.com for details.(C0142)
Pass1 RO Concentration of phosphate exceeds saturation.See https://rpicalc.ropur.com for details.(C0447)
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2. RO/NF Details
2.1. Pass1 RO Details
  2.1.1. Pass1 RO Unit Level Data
  Pass1 RO System Data 

Feed Water Type Tertiary Waste MF/UF

Temperature deg. F 67.10

Feed Pressure lbf/in² (psi) 154.23

Total DP lbf/in² (psi) 27.55

Brine Pressure lbf/in² (psi) 123.68

Recovery % 85.00

Average Flux USG/ft²/day 11.86

Feed Flow Rate USG/min 4084.71

Brine Flow Rate USG/min 612.71

Perm. Flow Rate (Total) USG/min 3472.00

Perm. Flow Rate (Front) USG/min -

Perm. Flow Rate (Rear) USG/min 3472.00

Feed TDS mg/l 1440.50

Brine TDS mg/l 9312.54

Perm. TDS (Total) mg/l 54.07

Perm. TDS (Front) mg/l -

Perm. TDS (Rear) mg/l 54.07

Total Vessels pcs 150

Total Elements pcs 1050

 
  Pass1 RO Stage data 

Stage1 Stage2 Stage3

Vessels/Stage pcs 78 48 24

Elements/Vessel pcs 7 7 7

Elements/Stage pcs 546 336 168

Recovery % 56.15 52.47 28.02

Average Flux USG/ft²/day 15.07 10.03 5.09

Feed Flow Rate USG/min 4084.71 1791.03 851.21

Brine Flow Rate USG/min 1791.03 851.21 612.71

Perm. Flow Rate USG/min 2293.68 939.82 238.50

Boost Pressure lbf/in² (psi) 0.00 0.00 0.00

Feed Pipe Pressure Loss lbf/in² (psi) 1.00 1.00 1.00

RO/NF Inlet Pressure lbf/in² (psi) 153.23 140.83 132.32

DP/Vessel lbf/in² (psi) 11.40 7.50 8.64

Brine Pressure lbf/in² (psi) 141.83 133.32 123.68

Permeate Back Pressure lbf/in² (psi) 17.00 17.00 17.00

Lead Element TLF-400DG TLF-400DG TLF-400DG

   Feed Flow Rate USG/min 52.37 37.31 35.47

   Product Flow Rate USG/min 4.69 3.46 1.90

   Flux USG/ft²/day 16.80 12.42 6.81

Last Element TLF-400DG TLF-400DG TLF-400DG

   Permeate Flow Rate USG/min 3.65 2.06 0.99

   Brine Flow Rate USG/min 22.96 17.73 25.53

   Brine/Permeate Ratio - 6.29 8.60 25.82

   Net Driving Pressure lbf/in² (psi) 108.54 68.44 41.51

 
  Pass1 RO Inlet/Outlet Water analysis 

Unit
Stage1
Inlet

Stage1
Brine

Stage1
Permeate

Stage2
Inlet

Stage2
Brine

Stage2
Permeate

Stage3
Inlet

Stage3
Brine

Stage3
Permeate

Ca2+ mg/l 73.00 165.73 0.59 165.73 345.91 2.54 345.91 477.04 9.02

Mg2+ mg/l 20.30 46.20 0.07 46.20 96.87 0.32 96.87 134.13 1.14

Na+ mg/l 350.00 792.10 4.78 792.10 1644.22 20.33 1644.22 2256.30 71.80

K+ mg/l 22.40 50.53 0.44 50.53 104.26 1.86 104.26 142.29 6.54

Ba2+ mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Sr2+ mg/l 0.34 0.77 <0.01 0.77 1.61 0.01 1.61 2.22 0.04

NH4+ mg/l 8.76 19.62 0.28 19.62 39.98 1.17 39.98 53.97 4.05

Fe2+ mg/l 0.46 1.05 0.00 1.05 2.21 0.00 2.21 3.07 0.00

HCO3- mg/l 264.56 601.13 4.50 601.13 1245.30 17.69 1245.30 1703.91 62.64

Cl- mg/l 436.71 989.31 5.21 989.31 2056.95 22.33 2056.95 2826.58 79.79

SO42- mg/l 212.92 484.81 0.60 484.81 1017.21 2.61 1017.21 1409.51 9.41

NO3- mg/l 28.64 61.96 2.62 61.96 118.70 10.57 118.70 151.33 34.89

F- mg/l 0.80 1.79 0.02 1.79 3.66 0.10 3.66 4.94 0.36

Br- mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

PO43- mg/l 0.67 1.53 <0.01 1.53 3.21 <0.01 3.21 4.46 <0.01

CO32- mg/l 0.16 0.81 <0.01 0.81 4.02 <0.01 4.02 8.06 <0.01

Boron mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

SiO2 mg/l 20.80 47.03 0.32 47.03 97.85 1.01 97.85 134.74 3.09

CO2 mg/l 51.44 49.87 50.71 49.87 48.93 49.23 48.93 48.45 48.65

TDS mg/l 1440.50 3264.37 19.44 3264.37 6781.95 80.54 6781.95 9312.54 282.78

pH - 6.90 7.24 5.19 7.24 7.54 5.80 7.54 7.67 6.33

Hardness mg/l CaCO₃ 267.12 606.91 1.79 606.91 1268.56 7.65 1268.56 1751.75 27.25

EC(25℃) μS/cm 2383.27 4950.44 36.93 4950.44 9545.64 144.02 9545.64 12678.13 493.54
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 2.1.2. Pass1 RO Element Level Data

 2.1.2.1. Pass1 RO Stage1 Elements

 Elements Flow & Pressure 

Element1 Element2 Element3 Element4 Element5 Element6 Element7

Element Type TLF-400DG TLF-400DG TLF-400DG TLF-400DG TLF-400DG TLF-400DG TLF-400DG

Area ft²(m²) 400 (37) 400 (37) 400 (37) 400 (37) 400 (37) 400 (37) 400 (37)

Membrane Age Year 5.00 5.00 5.00 5.00 5.00 5.00 5.00

Flow Allowance - 0.70 0.70 0.70 0.70 0.70 0.70 0.70

SPI %/yr 10.00 10.00 10.00 10.00 10.00 10.00 10.00

Recovery % 8.95 9.52 10.17 10.91 11.75 12.69 13.71

Flux USG/ft²/day 16.80 16.27 15.73 15.16 14.55 13.87 13.09

Feed Flow Rate USG/min 52.37 47.68 43.15 38.76 34.53 30.48 26.61

Brine Flow Rate USG/min 47.68 43.15 38.76 34.53 30.48 26.61 22.96

Perm. Flow Rate USG/min 4.69 4.54 4.39 4.23 4.06 3.87 3.65

Beta - 1.19 1.19 1.20 1.20 1.21 1.21 1.22

Feed Pressure lbf/in² (psi) 153.23 150.83 148.73 146.90 145.31 143.95 142.80

DP lbf/in² (psi) 2.40 2.10 1.83 1.59 1.36 1.16 0.97

Brine Pressure lbf/in² (psi) 150.83 148.73 146.90 145.31 143.95 142.80 141.83

 Elements Feed Water Analysis 

Total Element1 Element2 Element3 Element4 Element5 Element6 Element7

Ca2+ mg/l 73.00 73.00 80.14 88.53 98.49 110.48 125.10 143.15

Mg2+ mg/l 20.30 20.30 22.29 24.63 27.41 30.76 34.84 39.89

Na+ mg/l 350.00 350.00 384.12 424.18 471.77 529.01 598.70 684.70

K+ mg/l 22.40 22.40 24.58 27.13 30.16 33.81 38.24 43.71

Ba2+ mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Sr2+ mg/l 0.34 0.34 0.37 0.41 0.46 0.51 0.58 0.67

NH4+ mg/l 8.76 8.76 9.60 10.59 11.77 13.18 14.89 17.00

Fe2+ mg/l 0.46 0.46 0.51 0.56 0.62 0.70 0.79 0.91

HCO3- mg/l 264.56 264.56 290.61 321.18 357.75 401.24 454.35 519.94

Cl- mg/l 436.71 436.71 479.32 529.37 588.83 660.34 747.46 854.98

SO42- mg/l 212.92 212.92 233.80 258.35 287.53 322.66 365.51 418.49

NO3- mg/l 28.64 28.64 31.30 34.41 38.08 42.45 47.72 54.12

F- mg/l 0.80 0.80 0.88 0.97 1.08 1.20 1.36 1.55

Br- mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

PO43- mg/l 0.67 0.67 0.74 0.81 0.91 1.02 1.15 1.32

CO32- mg/l 0.16 0.16 0.17 0.21 0.26 0.34 0.44 0.59

Boron mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

SiO2 mg/l 20.80 20.80 22.82 25.20 28.02 31.42 35.55 40.65

CO2 mg/l 51.44 51.44 51.24 51.02 50.57 50.44 50.17 49.79

TDS mg/l 1440.50 1440.50 1581.25 1746.52 1943.14 2179.11 2466.69 2821.66

pH - 6.90 6.90 6.94 6.98 7.03 7.08 7.13 7.18

 Elements Permeate Water Analysis 

Total Element1 Element2 Element3 Element4 Element5 Element6 Element7

Ca2+ mg/l 0.59 0.34 0.39 0.45 0.53 0.66 0.84 1.09

Mg2+ mg/l 0.07 0.04 0.05 0.06 0.07 0.08 0.10 0.14

Na+ mg/l 4.78 2.75 3.14 3.61 4.25 5.31 6.76 8.78

K+ mg/l 0.44 0.25 0.29 0.33 0.39 0.49 0.62 0.80

Ba2+ mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Sr2+ mg/l <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01

NH4+ mg/l 0.28 0.16 0.18 0.21 0.25 0.31 0.39 0.51

Fe2+ mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

HCO3- mg/l 4.50 2.91 3.20 3.56 4.04 4.89 6.04 7.72

Cl- mg/l 5.21 2.99 3.41 3.92 4.62 5.78 7.37 9.58

SO42- mg/l 0.60 0.35 0.39 0.45 0.54 0.67 0.86 1.11

NO3- mg/l 2.62 1.53 1.74 1.99 2.34 2.91 3.68 4.74

F- mg/l 0.02 0.01 0.02 0.02 0.02 0.03 0.03 0.04

Br- mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

PO43- mg/l <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01

CO32- mg/l <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01

Boron mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

SiO2 mg/l 0.32 0.20 0.23 0.26 0.30 0.35 0.42 0.52

CO2 mg/l 50.71 51.44 51.24 51.02 50.57 50.44 50.17 49.79

TDS mg/l 19.44 11.54 13.03 14.86 17.34 21.49 27.12 35.05

pH - 5.19 5.01 5.05 5.10 5.16 5.24 5.33 5.44
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  2.1.2. Pass1 RO Element Level Data

  2.1.2.2. Pass1 RO Stage2 Elements

  Elements Flow & Pressure 

Element1 Element2 Element3 Element4 Element5 Element6 Element7

Element Type TLF-400DG TLF-400DG TLF-400DG TLF-400DG TLF-400DG TLF-400DG TLF-400DG

Area ft²(m²) 400 (37) 400 (37) 400 (37) 400 (37) 400 (37) 400 (37) 400 (37)

Membrane Age Year 5.00 5.00 5.00 5.00 5.00 5.00 5.00

Flow Allowance - 0.70 0.70 0.70 0.70 0.70 0.70 0.70

SPI %/yr 10.00 10.00 10.00 10.00 10.00 10.00 10.00

Recovery % 9.28 9.64 9.98 10.26 10.46 10.52 10.42

Flux USG/ft²/day 12.42 11.71 10.95 10.14 9.27 8.35 7.40

Feed Flow Rate USG/min 37.31 33.85 30.59 27.53 24.71 22.12 19.80

Brine Flow Rate USG/min 33.85 30.59 27.53 24.71 22.12 19.80 17.73

Perm. Flow Rate USG/min 3.46 3.26 3.05 2.83 2.58 2.33 2.06

Beta - 1.17 1.16 1.16 1.16 1.16 1.15 1.14

Feed Pressure lbf/in² (psi) 140.83 139.30 137.95 136.77 135.73 134.82 134.02

DP lbf/in² (psi) 1.53 1.35 1.18 1.04 0.91 0.80 0.70

Brine Pressure lbf/in² (psi) 139.30 137.95 136.77 135.73 134.82 134.02 133.32

  Elements Feed Water Analysis 

Total Element1 Element2 Element3 Element4 Element5 Element6 Element7

Ca2+ mg/l 165.73 165.73 182.55 201.86 224.02 249.37 278.14 310.39

Mg2+ mg/l 46.20 46.20 50.91 56.33 62.54 69.66 77.75 86.84

Na+ mg/l 792.10 792.10 872.06 963.76 1068.87 1188.90 1324.91 1477.10

K+ mg/l 50.53 50.53 55.60 61.40 68.05 75.63 84.21 93.78

Ba2+ mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Sr2+ mg/l 0.77 0.77 0.85 0.94 1.04 1.16 1.30 1.45

NH4+ mg/l 19.62 19.62 21.56 23.78 26.32 29.20 32.45 36.06

Fe2+ mg/l 1.05 1.05 1.16 1.28 1.42 1.58 1.77 1.98

HCO3- mg/l 601.13 601.13 662.18 731.93 811.60 902.33 1004.93 1119.55

Cl- mg/l 989.31 989.31 1089.34 1204.10 1335.69 1486.02 1656.46 1847.27

SO42- mg/l 484.81 484.81 534.27 591.12 656.43 731.22 816.26 911.79

NO3- mg/l 61.96 61.96 67.72 74.22 81.53 89.70 98.70 108.44

F- mg/l 1.79 1.79 1.97 2.17 2.41 2.67 2.97 3.30

Br- mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

PO43- mg/l 1.53 1.53 1.68 1.86 2.07 2.31 2.57 2.88

CO32- mg/l 0.81 0.81 1.01 1.26 1.58 1.99 2.51 3.18

Boron mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

SiO2 mg/l 47.03 47.03 51.78 57.24 63.49 70.64 78.75 87.85

CO2 mg/l 49.87 49.87 49.43 49.14 48.99 48.94 48.96 48.99

TDS mg/l 3264.37 3264.37 3594.64 3973.26 4407.06 4902.37 5463.68 6091.83

pH - 7.24 7.24 7.29 7.33 7.37 7.41 7.46 7.50

  Elements Permeate Water Analysis 

Total Element1 Element2 Element3 Element4 Element5 Element6 Element7

Ca2+ mg/l 2.54 1.31 1.59 1.95 2.42 3.04 3.87 4.98

Mg2+ mg/l 0.32 0.16 0.20 0.24 0.30 0.38 0.48 0.62

Na+ mg/l 20.33 10.56 12.80 15.68 19.42 24.36 30.94 39.80

K+ mg/l 1.86 0.97 1.17 1.43 1.78 2.23 2.83 3.63

Ba2+ mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Sr2+ mg/l 0.01 <0.01 <0.01 <0.01 0.01 0.01 0.02 0.02

NH4+ mg/l 1.17 0.61 0.74 0.90 1.12 1.40 1.77 2.27

Fe2+ mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

HCO3- mg/l 17.69 9.26 11.14 13.60 16.84 21.15 26.92 34.68

Cl- mg/l 22.33 11.54 14.00 17.17 21.30 26.76 34.06 43.91

SO42- mg/l 2.61 1.34 1.63 2.00 2.49 3.13 3.99 5.15

NO3- mg/l 10.57 5.65 6.81 8.28 10.17 12.63 15.87 20.16

F- mg/l 0.10 0.05 0.07 0.08 0.10 0.12 0.16 0.20

Br- mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

PO43- mg/l <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01

CO32- mg/l <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01

Boron mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

SiO2 mg/l 1.01 0.59 0.69 0.81 0.97 1.18 1.45 1.81

CO2 mg/l 49.23 49.87 49.43 49.14 48.99 48.94 48.96 48.99

TDS mg/l 80.54 42.07 50.85 62.16 76.92 96.39 122.36 157.25

pH - 5.80 5.51 5.60 5.68 5.78 5.88 5.98 6.08
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  2.1.2. Pass1 RO Element Level Data

  2.1.2.3. Pass1 RO Stage3 Elements

  Elements Flow & Pressure 

Element1 Element2 Element3 Element4 Element5 Element6 Element7

Element Type TLF-400DG TLF-400DG TLF-400DG TLF-400DG TLF-400DG TLF-400DG TLF-400DG

Area ft²(m²) 400 (37) 400 (37) 400 (37) 400 (37) 400 (37) 400 (37) 400 (37)

Membrane Age Year 5.00 5.00 5.00 5.00 5.00 5.00 5.00

Flow Allowance - 0.70 0.70 0.70 0.70 0.70 0.70 0.70

SPI %/yr 10.00 10.00 10.00 10.00 10.00 10.00 10.00

Recovery % 5.36 5.14 4.89 4.62 4.33 4.03 3.73

Flux USG/ft²/day 6.81 6.19 5.59 5.02 4.49 4.00 3.55

Feed Flow Rate USG/min 35.47 33.57 31.84 30.28 28.88 27.63 26.52

Brine Flow Rate USG/min 33.57 31.84 30.28 28.88 27.63 26.52 25.53

Perm. Flow Rate USG/min 1.90 1.73 1.56 1.40 1.25 1.11 0.99

Beta - 1.09 1.08 1.08 1.07 1.06 1.06 1.05

Feed Pressure lbf/in² (psi) 132.32 130.85 129.47 128.17 126.96 125.81 124.72

DP lbf/in² (psi) 1.48 1.38 1.29 1.22 1.15 1.09 1.04

Brine Pressure lbf/in² (psi) 130.85 129.47 128.17 126.96 125.81 124.72 123.68

  Elements Feed Water Analysis 

Total Element1 Element2 Element3 Element4 Element5 Element6 Element7

Ca2+ mg/l 345.91 345.91 365.15 384.57 403.96 423.09 441.77 459.80

Mg2+ mg/l 96.87 96.87 102.31 107.80 113.30 118.74 124.05 129.20

Na+ mg/l 1644.22 1644.22 1734.66 1825.74 1916.46 2005.80 2092.77 2176.51

K+ mg/l 104.26 104.26 109.92 115.61 121.26 126.82 132.21 137.38

Ba2+ mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Sr2+ mg/l 1.61 1.61 1.70 1.79 1.88 1.97 2.06 2.14

NH4+ mg/l 39.98 39.98 42.10 44.22 46.31 48.35 50.32 52.20

Fe2+ mg/l 2.21 2.21 2.33 2.46 2.59 2.71 2.83 2.95

HCO3- mg/l 1245.30 1245.30 1313.45 1382.14 1449.94 1516.78 1581.90 1644.68

Cl- mg/l 2056.95 2056.95 2170.47 2284.85 2398.84 2511.17 2620.60 2726.03

SO42- mg/l 1017.21 1017.21 1074.44 1132.27 1190.11 1247.32 1303.31 1357.52

NO3- mg/l 118.70 118.70 124.12 129.41 134.48 139.27 143.71 147.74

F- mg/l 3.66 3.66 3.85 4.05 4.24 4.43 4.61 4.78

Br- mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

PO43- mg/l 3.21 3.21 3.39 3.58 3.76 3.94 4.12 4.29

CO32- mg/l 4.02 4.02 4.53 5.09 5.64 6.22 6.83 7.48

Boron mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

SiO2 mg/l 97.85 97.85 103.27 108.74 114.19 119.58 124.83 129.90

CO2 mg/l 48.93 48.93 48.76 48.49 48.64 48.66 48.55 48.30

TDS mg/l 6781.95 6781.95 7155.70 7532.32 7906.96 8276.18 8635.93 8982.61

pH - 7.54 7.54 7.56 7.58 7.60 7.62 7.64 7.66

  Elements Permeate Water Analysis 

Total Element1 Element2 Element3 Element4 Element5 Element6 Element7

Ca2+ mg/l 9.02 5.76 6.72 7.85 9.19 10.75 12.58 14.68

Mg2+ mg/l 1.14 0.72 0.84 0.99 1.16 1.36 1.59 1.86

Na+ mg/l 71.80 45.95 53.60 62.59 73.17 85.55 99.97 116.63

K+ mg/l 6.54 4.19 4.89 5.71 6.67 7.79 9.10 10.61

Ba2+ mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Sr2+ mg/l 0.04 0.03 0.03 0.04 0.04 0.05 0.06 0.07

NH4+ mg/l 4.05 2.61 3.04 3.54 4.13 4.82 5.62 6.54

Fe2+ mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

HCO3- mg/l 62.64 39.84 46.57 54.40 63.88 74.90 87.68 101.96

Cl- mg/l 79.79 50.83 59.37 69.42 81.28 95.18 111.40 130.17

SO42- mg/l 9.41 5.97 6.98 8.17 9.58 11.23 13.16 15.40

NO3- mg/l 34.89 22.94 26.56 30.75 35.64 41.29 47.78 55.18

F- mg/l 0.36 0.23 0.27 0.32 0.37 0.43 0.50 0.59

Br- mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

PO43- mg/l <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.01 0.01

CO32- mg/l <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.01 0.02

Boron mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

SiO2 mg/l 3.09 2.04 2.35 2.72 3.15 3.65 4.23 4.91

CO2 mg/l 48.65 48.93 48.76 48.49 48.64 48.66 48.55 48.30

TDS mg/l 282.78 181.14 211.25 246.50 288.26 337.03 393.70 458.63

pH - 6.33 6.14 6.21 6.28 6.34 6.41 6.48 6.54
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SYSTEM OVERVIEW REPORT(FULL)

Project Name : OCWD TLF-400DG 78_48_24-7M + Qp3472gpm + R85% + 17PSI PBP + Y5 + SPI10% + FF0

Component Info : Software  //  RO Calculation  //  NF Calculation  //  RO Membrane Database  //  NF Membrane Database

1.4.39.1  //  2.1  //  1.1.1  //  2.1  //  1.4

1. PROJECTION SUMMARY

1.1. Flow Diagram 

Minimum Temperature : 67.10  deg. F
Maximum Temperature : 80.60  deg. F

 

1.2. Inlet/Outlet Summary 

Total RO/NF System

Temperature
deg. F

Flow Rate
USG/min

TDS
mg/l

Boron
mg/l

Cl
mg/l

Others※
mg/l

Feed 80.60 4084.71 1450.75 0.00 436.71 1014.04

  Total feed - 4084.71 1450.75 0.00 436.71 1014.04

Product 80.60 3472.00 82.21 0.00 22.94 59.27

  Total Product - 3472.00 82.21 0.00 22.94 59.27

Discharge 80.60 612.71 9154.96 0.00 2781.36 6373.60

  Total Discharge - 612.71 9154.96 0.00 2781.36 6373.60

Total System Recovery 85.00%

※Details for others available at 1.4 Stream Details 

1.3. RO/NF Summary 

RO/NF
Name

Stg. Rec.
Avg.
Flux

Feed
Press.

Total
DP

Membrane
Age

SPI FA
Element Type

(EL/PV)
Total
PV

Stream
Flow
Rate

TDS

%
USG/

ft²/day
lbf/in²
(psi)

lbf/in²
(psi)

year %/year - pcs USG/min mg/l

Pass1 RO 3 85.00 11.86 132.6 22.85 5.00 10.00 0.700 TLF-400DG(7) 150  Feed 4085 1441

 Brine 612.7 9155

 Perm.(Front)

 Perm.(Rear) 3472 82.21

Disclaimer : 
The program is intended to be used by persons having technical skill, at their own discretion and risk. The projections, obtained with the program, are the expected
system performance, based on the average, nominal element-performance and are not automatically guaranteed.Toray shall not be liable for any error or miscalculation
in the program.The obtained results cannot be used to raise any claim for liability or warranty. It is the users responsibility to make provisions against fouling,
scaling and chemical attacks, to account for piping and valve pressure losses, feed pump suction pressure and permeate backpressure. For questions please contact us
through our website at www.water.toray 
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1.4. Stream Details 

Stream Name Raw Feed Pump IN Pass1 Feed Pass1 Perm. Pass1 Brine

Connected unit Dosing IN Pump IN RO IN Product IN DischargeIN

Flow Rate USG/min 4084.71 4084.71 4084.71 3472.00 612.71

Pressure lbf/in² (psi) 0.00 0.00 132.60 17.00 106.75

Ca2+ mg/l 73.00 73.00 73.00 2.60 471.92

Mg2+ mg/l 20.30 20.30 20.30 0.33 133.47

Na+ mg/l 350.00 350.00 350.00 20.73 2215.85

K+ mg/l 22.40 22.40 22.40 1.89 138.60

Ba2+ mg/l 0.00 0.00 0.00 0.00 0.00

Sr2+ mg/l 0.34 0.34 0.34 0.01 2.20

NH4+ mg/l 8.76 8.76 8.76 1.17 51.73

Fe2+ mg/l 0.46 0.46 0.46 0.00 3.07

HCO3- mg/l 314.00 268.29 268.29 18.47 1687.12

Cl- mg/l 436.71 436.71 436.71 22.94 2781.36

SO42- mg/l 173.00 210.13 210.13 2.67 1385.78

NO3- mg/l 28.64 28.64 28.64 10.19 133.16

F- mg/l 0.80 0.80 0.80 0.10 4.74

Br- mg/l 0.00 0.00 0.00 0.00 0.00

PO43- mg/l 0.67 0.67 0.67 <0.01 4.45

CO32- mg/l 0.87 0.19 0.19 <0.01 9.00

Boron mg/l 0.00 0.00 0.00 0.00 0.00

SiO2 mg/l 20.80 20.80 20.80 1.09 132.51

CO2 mg/l 13.95 47.42 47.42 118.22 45.20

TDS mg/l 1450.75 1441.49 1441.49 82.21 9154.96

pH - 7.50 6.90 6.90 5.39 7.65

Hardness mg/l CaCO₃ 267.12 267.12 267.12 7.87 1736.20

EC(25℃) μS/cm 2363.87 2382.03 2382.03 147.88 12480.81
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1.5. Saturation 

Pass1 RO Pass1 RO

Unit Feed Brine

LSI - -0.35 1.74

SDSI - -0.32 1.50

CaCO3 % - -

CaSO4 % 3.11 39.74

CaF2 % - -

PO4 % 3.52 10000.00

BaSO4 % 0.00 0.00

Mg(OH)2 % - -

SrSO4 % 0.99 9.27

SrCO3 % - -

SiO2 % 19.86 102.72

1.6. Energy Consumption 

Unit Feed Pump Pass1 RO Total

PX Model - - - - -

Quantity - - - - -

Power Used kW 0.00 294.52 0.00 294.52

Pump Efficiency - 0.80 0.80 0.80 -

Motor Efficiency - 1.00 1.00 1.00 -

ERD Efficiency - - - - -
Lubrication Flow
Fraction

% - - - -

ERD Mixing Fraction % - - - -

ERD Internal Press.
Drop

lbf/in²
(psi)

- - - -

ERD Power Saved kW - - - -

ERD Discharge Press.
lbf/in²
(psi)

- - - -

Power Consumption kWh/m3 - - - 0.37

1.7. Chemicals 

Sulfuric
Dosing

Total

Sulphuric Acid mg/L 21.84 21.84

kg/d 844.15 844.15

Hydrochloric Acid mg/L -

kg/d -

Sodium Carbonate mg/L -

kg/d -

Lime (Calcium Hydroxide) mg/L -

kg/d -

Sodium Hydroxide mg/L -

kg/d -

Sodium Chloride mg/L -

kg/d -

Disclaimer :

Chemical consumption is based on 100% solution or solid chemicals. This information is for reference only and is not guaranteed.
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1.8. Warnings 

Warning

Caution Pass1 RO, Stage 1 Lead element flux exceeds recommended upper limit. Reference value=14.73[USG/ft²/day], Actual=18.44
[USG/ft²/day] (C0125)

Notice Pass1 RO, Stage 1, Module 5 Brine to permeate ratio is below lower limit. Reference value=7 Actual=6.71705 (C0136)
Pass1 RO, Stage 1, Module 6 Brine to permeate ratio is below lower limit. Reference value=7 Actual=6.17245 (C0136)
Pass1 RO, Stage 1, Module 7 Brine to permeate ratio is below lower limit. Reference value=7 Actual=5.69683 (C0136)
Pass1 RO The Langelier Saturation Index (LSI) is greater than 0. Scale inhibitor required.(C0137)
Pass1 RO Concentration of silica exceeds saturation.See https://rpicalc.ropur.com for details.(C0142)
Pass1 RO Concentration of phosphate exceeds saturation.See https://rpicalc.ropur.com for details.(C0447)
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2. RO/NF Details
2.1. Pass1 RO Details
  2.1.1. Pass1 RO Unit Level Data
  Pass1 RO System Data 

Feed Water Type Tertiary Waste MF/UF

Temperature deg. F 80.60

Feed Pressure lbf/in² (psi) 132.60

Total DP lbf/in² (psi) 22.85

Brine Pressure lbf/in² (psi) 106.75

Recovery % 85.00

Average Flux USG/ft²/day 11.86

Feed Flow Rate USG/min 4084.71

Brine Flow Rate USG/min 612.71

Perm. Flow Rate (Total) USG/min 3472.00

Perm. Flow Rate (Front) USG/min -

Perm. Flow Rate (Rear) USG/min 3472.00

Feed TDS mg/l 1441.49

Brine TDS mg/l 9154.96

Perm. TDS (Total) mg/l 82.21

Perm. TDS (Front) mg/l -

Perm. TDS (Rear) mg/l 82.21

Total Vessels pcs 150

Total Elements pcs 1050

 
  Pass1 RO Stage data 

Stage1 Stage2 Stage3

Vessels/Stage pcs 78 48 24

Elements/Vessel pcs 7 7 7

Elements/Stage pcs 546 336 168

Recovery % 59.82 52.10 22.07

Average Flux USG/ft²/day 16.05 9.13 3.71

Feed Flow Rate USG/min 4084.71 1641.36 786.26

Brine Flow Rate USG/min 1641.36 786.26 612.71

Perm. Flow Rate USG/min 2443.34 855.11 173.55

Boost Pressure lbf/in² (psi) 0.00 0.00 0.00

Feed Pipe Pressure Loss lbf/in² (psi) 1.00 1.00 1.00

RO/NF Inlet Pressure lbf/in² (psi) 131.60 120.84 113.98

DP/Vessel lbf/in² (psi) 9.77 5.85 7.23

Brine Pressure lbf/in² (psi) 121.84 114.98 106.75

Permeate Back Pressure lbf/in² (psi) 17.00 17.00 17.00

Lead Element TLF-400DG TLF-400DG TLF-400DG

   Feed Flow Rate USG/min 52.37 34.20 32.76

   Product Flow Rate USG/min 5.14 3.42 1.45

   Flux USG/ft²/day 18.44 12.26 5.22

Last Element TLF-400DG TLF-400DG TLF-400DG

   Permeate Flow Rate USG/min 3.69 1.65 0.69

   Brine Flow Rate USG/min 21.04 16.38 25.53

   Brine/Permeate Ratio - 5.70 9.94 36.85

   Net Driving Pressure lbf/in² (psi) 86.11 47.71 29.84

 
  Pass1 RO Inlet/Outlet Water analysis 

Unit
Stage1
Inlet

Stage1
Brine

Stage1
Permeate

Stage2
Inlet

Stage2
Brine

Stage2
Permeate

Stage3
Inlet

Stage3
Brine

Stage3
Permeate

Ca2+ mg/l 73.00 180.38 0.86 180.38 371.69 4.48 371.69 471.92 17.85

Mg2+ mg/l 20.30 50.36 0.11 50.36 104.51 0.56 104.51 133.47 2.28

Na+ mg/l 350.00 860.68 6.94 860.68 1757.86 35.73 1757.86 2215.85 140.96

K+ mg/l 22.40 54.80 0.64 54.80 110.83 3.27 110.83 138.60 12.82

Ba2+ mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Sr2+ mg/l 0.34 0.84 <0.01 0.84 1.73 0.02 1.73 2.20 0.08

NH4+ mg/l 8.76 21.19 0.40 21.19 42.03 2.03 42.03 51.73 7.80

Fe2+ mg/l 0.46 1.14 0.00 1.14 2.39 0.00 2.39 3.07 0.00

HCO3- mg/l 268.29 660.93 6.34 660.93 1343.13 31.42 1343.13 1687.12 125.39

Cl- mg/l 436.71 1075.55 7.55 1075.55 2202.38 39.44 2202.38 2781.36 158.34

SO42- mg/l 210.13 521.65 0.87 521.65 1084.00 4.57 1084.00 1385.78 18.62

NO3- mg/l 28.64 65.67 3.76 65.67 117.71 17.82 117.71 133.16 63.19

F- mg/l 0.80 1.94 0.04 1.94 3.85 0.18 3.85 4.74 0.70

Br- mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

PO43- mg/l 0.67 1.67 <0.01 1.67 3.47 <0.01 3.47 4.45 0.02

CO32- mg/l 0.19 1.14 <0.01 1.14 5.36 <0.01 5.36 9.00 0.04

Boron mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

SiO2 mg/l 20.80 51.06 0.47 51.06 104.65 1.79 104.65 132.51 6.29

CO2 mg/l 47.42 46.21 46.82 46.21 46.05 45.96 46.05 45.20 45.87

TDS mg/l 1441.49 3549.00 27.99 3549.00 7255.62 141.33 7255.62 9154.96 554.37

pH - 6.90 7.27 5.33 7.27 7.55 6.02 7.55 7.65 6.61

Hardness mg/l CaCO₃ 267.12 660.88 2.60 660.88 1364.90 13.54 1364.90 1736.20 54.06

EC(25℃) μS/cm 2382.03 5332.13 51.51 5332.13 10136.05 250.10 10136.05 12480.81 916.52
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  2.1.2. Pass1 RO Element Level Data

  2.1.2.1. Pass1 RO Stage1 Elements

  Elements Flow & Pressure 

Element1 Element2 Element3 Element4 Element5 Element6 Element7

Element Type TLF-400DG TLF-400DG TLF-400DG TLF-400DG TLF-400DG TLF-400DG TLF-400DG

Area ft²(m²) 400 (37) 400 (37) 400 (37) 400 (37) 400 (37) 400 (37) 400 (37)

Membrane Age Year 5.00 5.00 5.00 5.00 5.00 5.00 5.00

Flow Allowance - 0.70 0.70 0.70 0.70 0.70 0.70 0.70

SPI %/yr 10.00 10.00 10.00 10.00 10.00 10.00 10.00

Recovery % 9.82 10.47 11.21 12.04 12.96 13.94 14.93

Flux USG/ft²/day 18.44 17.73 16.99 16.21 15.35 14.37 13.25

Feed Flow Rate USG/min 52.37 47.23 42.28 37.54 33.02 28.74 24.74

Brine Flow Rate USG/min 47.23 42.28 37.54 33.02 28.74 24.74 21.04

Perm. Flow Rate USG/min 5.14 4.94 4.74 4.52 4.28 4.01 3.69

Beta - 1.16 1.17 1.17 1.18 1.18 1.18 1.18

Feed Pressure lbf/in² (psi) 131.60 129.46 127.61 126.02 124.68 123.55 122.61

DP lbf/in² (psi) 2.15 1.85 1.58 1.34 1.13 0.94 0.77

Brine Pressure lbf/in² (psi) 129.46 127.61 126.02 124.68 123.55 122.61 121.84

  Elements Feed Water Analysis 

Total Element1 Element2 Element3 Element4 Element5 Element6 Element7

Ca2+ mg/l 73.00 73.00 80.90 90.30 101.61 115.42 132.45 153.71

Mg2+ mg/l 20.30 20.30 22.50 25.13 28.29 32.15 36.92 42.87

Na+ mg/l 350.00 350.00 387.71 432.54 486.51 552.25 633.30 734.23

K+ mg/l 22.40 22.40 24.80 27.66 31.09 35.27 40.41 46.80

Ba2+ mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Sr2+ mg/l 0.34 0.34 0.38 0.42 0.47 0.54 0.62 0.72

NH4+ mg/l 8.76 8.76 9.69 10.79 12.12 13.73 15.70 18.15

Fe2+ mg/l 0.46 0.46 0.51 0.57 0.64 0.73 0.84 0.97

HCO3- mg/l 268.29 268.29 297.59 332.32 373.68 424.23 486.61 564.30

Cl- mg/l 436.71 436.71 483.82 539.86 607.31 689.52 790.90 917.21

SO42- mg/l 210.13 210.13 232.96 260.14 292.90 332.88 382.29 444.01

NO3- mg/l 28.64 28.64 31.53 34.95 39.01 43.89 49.80 56.97

F- mg/l 0.80 0.80 0.89 0.99 1.11 1.25 1.44 1.66

Br- mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

PO43- mg/l 0.67 0.67 0.74 0.83 0.93 1.06 1.22 1.42

CO32- mg/l 0.19 0.19 0.20 0.26 0.33 0.44 0.59 0.81

Boron mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

SiO2 mg/l 20.80 20.80 23.03 25.69 28.89 32.78 37.58 43.56

CO2 mg/l 47.42 47.42 47.12 46.83 46.83 46.69 46.45 46.13

TDS mg/l 1441.49 1441.49 1597.27 1782.44 2004.89 2276.13 2610.66 3027.40

pH - 6.90 6.90 6.94 6.99 7.04 7.09 7.15 7.21

  Elements Permeate Water Analysis 

Total Element1 Element2 Element3 Element4 Element5 Element6 Element7

Ca2+ mg/l 0.86 0.46 0.53 0.62 0.76 0.98 1.28 1.73

Mg2+ mg/l 0.11 0.06 0.07 0.08 0.09 0.12 0.16 0.22

Na+ mg/l 6.94 3.68 4.26 4.99 6.10 7.85 10.32 13.90

K+ mg/l 0.64 0.34 0.39 0.46 0.56 0.72 0.95 1.28

Ba2+ mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Sr2+ mg/l <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01

NH4+ mg/l 0.40 0.21 0.25 0.29 0.35 0.46 0.60 0.80

Fe2+ mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

HCO3- mg/l 6.34 3.64 4.09 4.66 5.58 7.07 9.16 12.26

Cl- mg/l 7.55 3.98 4.62 5.41 6.63 8.54 11.25 15.18

SO42- mg/l 0.87 0.46 0.53 0.62 0.76 0.98 1.29 1.75

NO3- mg/l 3.76 2.04 2.35 2.74 3.33 4.25 5.54 7.37

F- mg/l 0.04 0.02 0.02 0.03 0.03 0.04 0.05 0.07

Br- mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

PO43- mg/l <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01

CO32- mg/l <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01

Boron mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

SiO2 mg/l 0.47 0.28 0.32 0.37 0.44 0.53 0.66 0.83

CO2 mg/l 46.82 47.42 47.12 46.83 46.83 46.69 46.45 46.13

TDS mg/l 27.99 15.16 17.44 20.27 24.64 31.56 41.26 55.40

pH - 5.33 5.10 5.15 5.21 5.29 5.39 5.50 5.63
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  2.1.2. Pass1 RO Element Level Data

  2.1.2.2. Pass1 RO Stage2 Elements

  Elements Flow & Pressure 

Element1 Element2 Element3 Element4 Element5 Element6 Element7

Element Type TLF-400DG TLF-400DG TLF-400DG TLF-400DG TLF-400DG TLF-400DG TLF-400DG

Area ft²(m²) 400 (37) 400 (37) 400 (37) 400 (37) 400 (37) 400 (37) 400 (37)

Membrane Age Year 5.00 5.00 5.00 5.00 5.00 5.00 5.00

Flow Allowance - 0.70 0.70 0.70 0.70 0.70 0.70 0.70

SPI %/yr 10.00 10.00 10.00 10.00 10.00 10.00 10.00

Recovery % 10.00 10.22 10.34 10.32 10.12 9.72 9.14

Flux USG/ft²/day 12.26 11.28 10.25 9.17 8.06 6.96 5.91

Feed Flow Rate USG/min 34.20 30.78 27.63 24.77 22.22 19.97 18.03

Brine Flow Rate USG/min 30.78 27.63 24.77 22.22 19.97 18.03 16.38

Perm. Flow Rate USG/min 3.42 3.15 2.86 2.56 2.25 1.94 1.65

Beta - 1.14 1.13 1.13 1.12 1.11 1.10 1.09

Feed Pressure lbf/in² (psi) 120.84 119.63 118.58 117.66 116.86 116.15 115.53

DP lbf/in² (psi) 1.21 1.05 0.92 0.80 0.70 0.62 0.55

Brine Pressure lbf/in² (psi) 119.63 118.58 117.66 116.86 116.15 115.53 114.98

  Elements Feed Water Analysis 

Total Element1 Element2 Element3 Element4 Element5 Element6 Element7

Ca2+ mg/l 180.38 180.38 200.18 222.66 247.94 275.96 306.39 338.60

Mg2+ mg/l 50.36 50.36 55.92 62.25 69.38 77.30 85.92 95.07

Na+ mg/l 860.68 860.68 954.37 1060.53 1179.66 1311.34 1453.91 1604.21

K+ mg/l 54.80 54.80 60.71 67.39 74.87 83.12 92.01 101.34

Ba2+ mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Sr2+ mg/l 0.84 0.84 0.93 1.04 1.15 1.29 1.43 1.58

NH4+ mg/l 21.19 21.19 23.44 25.96 28.77 31.86 35.15 38.58

Fe2+ mg/l 1.14 1.14 1.27 1.42 1.58 1.76 1.96 2.17

HCO3- mg/l 660.93 660.93 732.72 813.85 904.72 1005.06 1113.61 1227.41

Cl- mg/l 1075.55 1075.55 1192.93 1326.01 1475.44 1640.73 1819.85 2008.88

SO42- mg/l 521.65 521.65 579.37 645.00 718.97 801.16 890.71 985.84

NO3- mg/l 65.67 65.67 71.96 78.87 86.35 94.26 102.35 110.30

F- mg/l 1.94 1.94 2.14 2.38 2.63 2.92 3.22 3.53

Br- mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

PO43- mg/l 1.67 1.67 1.85 2.06 2.30 2.56 2.85 3.16

CO32- mg/l 1.14 1.14 1.43 1.80 2.27 2.86 3.59 4.43

Boron mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

SiO2 mg/l 51.06 51.06 56.63 62.94 70.03 77.88 86.40 95.41

CO2 mg/l 46.21 46.21 46.06 45.99 45.94 45.85 45.65 45.74

TDS mg/l 3549.00 3549.00 3935.85 4374.16 4866.07 5410.05 5999.34 6620.52

pH - 7.27 7.27 7.32 7.36 7.40 7.44 7.49 7.52

  Elements Permeate Water Analysis 

Total Element1 Element2 Element3 Element4 Element5 Element6 Element7

Ca2+ mg/l 4.48 2.17 2.71 3.42 4.37 5.65 7.36 9.65

Mg2+ mg/l 0.56 0.27 0.34 0.43 0.55 0.71 0.93 1.22

Na+ mg/l 35.73 17.42 21.71 27.37 34.91 45.01 58.56 76.68

K+ mg/l 3.27 1.60 1.99 2.51 3.20 4.12 5.35 7.00

Ba2+ mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Sr2+ mg/l 0.02 0.01 0.01 0.02 0.02 0.03 0.03 0.04

NH4+ mg/l 2.03 1.00 1.25 1.57 1.99 2.56 3.31 4.31

Fe2+ mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

HCO3- mg/l 31.42 15.27 19.11 24.03 30.60 39.44 51.68 67.74

Cl- mg/l 39.44 19.07 23.81 30.09 38.46 49.72 64.90 85.27

SO42- mg/l 4.57 2.20 2.75 3.48 4.45 5.77 7.55 9.94

NO3- mg/l 17.82 9.11 11.24 14.00 17.61 22.34 28.55 36.62

F- mg/l 0.18 0.09 0.11 0.14 0.18 0.23 0.29 0.39

Br- mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

PO43- mg/l <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01

CO32- mg/l <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01

Boron mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

SiO2 mg/l 1.79 0.98 1.18 1.43 1.76 2.20 2.78 3.55

CO2 mg/l 45.96 46.21 46.06 45.99 45.94 45.85 45.65 45.74

TDS mg/l 141.33 69.20 86.22 108.48 138.10 177.77 231.31 302.44

pH - 6.02 5.72 5.82 5.92 6.02 6.13 6.24 6.36
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  2.1.2. Pass1 RO Element Level Data

  2.1.2.3. Pass1 RO Stage3 Elements

  Elements Flow & Pressure 

Element1 Element2 Element3 Element4 Element5 Element6 Element7

Element Type TLF-400DG TLF-400DG TLF-400DG TLF-400DG TLF-400DG TLF-400DG TLF-400DG

Area ft²(m²) 400 (37) 400 (37) 400 (37) 400 (37) 400 (37) 400 (37) 400 (37)

Membrane Age Year 5.00 5.00 5.00 5.00 5.00 5.00 5.00

Flow Allowance - 0.70 0.70 0.70 0.70 0.70 0.70 0.70

SPI %/yr 10.00 10.00 10.00 10.00 10.00 10.00 10.00

Recovery % 4.44 4.11 3.78 3.46 3.16 2.89 2.64

Flux USG/ft²/day 5.22 4.61 4.07 3.59 3.17 2.80 2.48

Feed Flow Rate USG/min 32.76 31.31 30.02 28.89 27.89 27.00 26.22

Brine Flow Rate USG/min 31.31 30.02 28.89 27.89 27.00 26.22 25.53

Perm. Flow Rate USG/min 1.45 1.29 1.13 1.00 0.88 0.78 0.69

Beta - 1.05 1.05 1.04 1.04 1.03 1.03 1.03

Feed Pressure lbf/in² (psi) 113.98 112.79 111.67 110.60 109.58 108.60 107.66

DP lbf/in² (psi) 1.19 1.13 1.07 1.02 0.98 0.94 0.91

Brine Pressure lbf/in² (psi) 112.79 111.67 110.60 109.58 108.60 107.66 106.75

  Elements Feed Water Analysis 

Total Element1 Element2 Element3 Element4 Element5 Element6 Element7

Ca2+ mg/l 371.69 371.69 388.42 404.48 419.74 434.14 447.62 460.20

Mg2+ mg/l 104.51 104.51 109.30 113.91 118.30 122.46 126.37 130.04

Na+ mg/l 1757.86 1757.86 1835.27 1909.30 1979.37 2045.11 2106.38 2163.24

K+ mg/l 110.83 110.83 115.60 120.13 124.40 128.38 132.07 135.47

Ba2+ mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Sr2+ mg/l 1.73 1.73 1.81 1.88 1.95 2.02 2.08 2.14

NH4+ mg/l 42.03 42.03 43.75 45.37 46.87 48.26 49.53 50.69

Fe2+ mg/l 2.39 2.39 2.50 2.61 2.71 2.81 2.90 2.99

HCO3- mg/l 1343.13 1343.13 1401.58 1457.55 1509.97 1559.18 1605.07 1647.68

Cl- mg/l 2202.38 2202.38 2299.95 2393.34 2481.82 2564.94 2642.51 2714.57

SO42- mg/l 1084.00 1084.00 1133.80 1181.78 1227.55 1270.90 1311.70 1349.96

NO3- mg/l 117.71 117.71 121.20 124.27 126.91 129.09 130.85 132.19

F- mg/l 3.85 3.85 4.01 4.16 4.30 4.42 4.54 4.65

Br- mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

PO43- mg/l 3.47 3.47 3.63 3.79 3.94 4.08 4.21 4.34

CO32- mg/l 5.36 5.36 5.89 6.45 6.95 7.46 7.97 8.48

Boron mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

SiO2 mg/l 104.65 104.65 109.32 113.80 118.05 122.05 125.79 129.27

CO2 mg/l 46.05 46.05 45.97 45.75 45.89 45.90 45.78 45.54

TDS mg/l 7255.62 7255.62 7576.03 7882.81 8172.83 8445.30 8699.61 8935.91

pH - 7.55 7.55 7.57 7.59 7.60 7.62 7.63 7.64

  Elements Permeate Water Analysis 

Total Element1 Element2 Element3 Element4 Element5 Element6 Element7

Ca2+ mg/l 17.85 11.52 13.56 15.91 18.59 21.59 24.90 28.49

Mg2+ mg/l 2.28 1.47 1.73 2.03 2.37 2.76 3.19 3.66

Na+ mg/l 140.96 91.34 107.37 125.84 146.81 170.31 196.18 224.20

K+ mg/l 12.82 8.33 9.78 11.45 13.35 15.48 17.81 20.34

Ba2+ mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Sr2+ mg/l 0.08 0.05 0.06 0.07 0.09 0.10 0.12 0.13

NH4+ mg/l 7.80 5.11 5.98 6.99 8.13 9.40 10.79 12.29

Fe2+ mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

HCO3- mg/l 125.39 80.96 95.17 111.56 130.76 151.90 174.90 200.13

Cl- mg/l 158.34 101.96 120.09 141.01 164.86 191.65 221.23 253.36

SO42- mg/l 18.62 11.92 14.07 16.55 19.38 22.57 26.10 29.94

NO3- mg/l 63.19 42.63 49.50 57.27 65.94 75.45 85.69 96.50

F- mg/l 0.70 0.46 0.54 0.63 0.73 0.85 0.98 1.11

Br- mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

PO43- mg/l 0.02 0.01 0.01 0.01 0.02 0.02 0.02 0.03

CO32- mg/l 0.04 0.01 0.02 0.03 0.04 0.05 0.07 0.09

Boron mg/l 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

SiO2 mg/l 6.29 4.14 4.83 5.62 6.53 7.55 8.69 9.92

CO2 mg/l 45.87 46.05 45.97 45.75 45.89 45.90 45.78 45.54

TDS mg/l 554.37 359.91 422.70 494.98 577.60 669.66 770.66 880.19

pH - 6.61 6.43 6.50 6.56 6.63 6.69 6.75 6.81

Computed date:12/19/2025 15:54  8/8
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Certificate of Compliance 
Certificate: 2173759 Master Contract: 246607 

Project: 80016266  Date Issued: 2019-09-04 

Issued To: Toray Membrane USA, Inc. 

13435 Danielson St 

Poway, California, 92064 

United States 

Attention: Gabriel Juarez 

The products listed below are eligible to bear the CSA Mark shown with 

adjacent indicators 'C' and 'US' 

NSF/ANSI 61 

Issued by: Tarif Rahman

Tarif Rahman 

PRODUCTS 

CLASS - C686108 - MECHANICAL DEVICES - NSF/ANSI 61 SECTION 8 Certified to NSF/ANSI 61 

Material for use in contact with drinking water only (Cold 23oC). 

Reverse osmosis membrane elements: 

- Models TM720-430, TM720-400, TM720-370, TM720-440, TM720N-400, TM720D-400, TM720D-440,

TMG20D-400, TMG20D-440, TM720D-370, TML20D-370, TML20D-400 and TML20D-440, TLF-400DG,

TLF-440DG (certified to a minimum daily flow of 6700 Liters or 1770 US gallons).

- Model TMG40D-1760 (certified to a minimum daily flow of 17,300 Liters or 4600 US gallons).

- Models TMG20-430C, TMG20-400C, TMG20-440C, TMG20N-400C, TM720C-400, TM720C-430, TM720L-

400, TMG20-440, TMH20A-400, TMH20A-440, TMH20A-400C and TMH20A-440C (certified to a minimum

daily flow of 8400 Liters or 2220 US gallons).
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- Models TMG10, TML10D, TMH10A, TM810, TM810F, TM710D, TMG10D, TM810C, TM810M, TM810K

and TM810V (certified to a minimum daily flow of 1870 Liters or 495 US gallons).

- Models TM820-370, TM820B-370, TM820C-370, TM820M-370 and TM820K-370 (certified to a minimum

daily flow of 8230 Liters or 2175 US gallons).

- Models TML20-400, TM820-400, TM820C-400, TM820E-400, TM820F-400, TM820V-400, TM820V-440,

TM820M-400, TM820M-440, TM820K-400, TM820K-440, TSW-400LE, TSW-440LE (certified to a minimum

daily flow of 8900 Liters or 2350 US gallons).

Nanofiltration Devices 

Reverse Osmosis Elements 

RE4040-BE 4" x 40" 

RE4040-BLF 4" x 40" 

RE4040-BLN 4" x 40" 

RE4040-FEN 4" x 40" 

APPLICABLE REQUIREMENTS 

NSF/ANSI 61- 2017 - Drinking Water System Components-Health Effects

MARKINGS 

The manufacturer is required to apply the following markings: 

 Products shall be marked with the markings specified by the particular product standard.

 Products certified for Canada shall have all Caution and Warning markings in both English and French.

Additional bilingual markings not covered by the product standard(s) may be required by the Authorities Having 

Jurisdiction.  It is the responsibility of the manufacturer to provide and apply these additional markings, where 

applicable, in accordance with the requirements of those authorities. 

The products listed are eligible to bear the CSA Mark shown with adjacent indicators 'C' and 'US' for Canada and 

US (indicating that products have been manufactured to the requirements of both Canadian and U.S. Standards) or 

with adjacent indicator 'US' for US only or without either indicator for Canada only. 

Nameplate adhesive label material approval information: 

NE4040-70 4" x 40" 

NE4040-90 4" x 40" 

216



  

 
Certificate: 2173759 

Project: 80016266 

Master Contract: 246607 

Date Issued: 2019-09-04 

 

 

DQD 507 Rev. 2019-04-30 © 2018 CSA Group.  All rights reserved. Page 3 

Adhesive labels shall be Type B or C complying with CSA C22.2 No. 0.15. 

All markings required by CSA must be permanent and legible. Products or components shall be labeled in a 

manner to ensure that all markings are visible after installation when possible. The marking content must consist 

of: 

 

 Manufacturer’s identification; 

 CSA Mark with "C", "US" indicator; 

 qualifiers "Drinking Water" (optional) and "NSF/ANSI 61" below or adjacent the CSA Mark; 

Product identification (if applicable) 

 

217



  

 
 

DQD 507 Rev. 2019-04-30 © 2018 CSA Group.  All rights reserved. Page 1 

Supplement to Certificate of Compliance 

 
Certificate: 2173759 Master Contract: 246607 

The products listed, including the latest revision described below, 

are eligible to be marked in accordance with the referenced Certificate. 

 Product Certification History  

 

Project Date Description 

80016266 2019-09-04 Update Report 2173759 to add alternate material/supplier for NSF/ANSI 61 

certification 

 

80002418 2019-07-03 Evaluation of TCK membranes UTC-70LFA, UTC-73LFA, UTC-74LFA, 

UTC-70LFU for use in various Reverse Osmosis Membrane Elements 

certified to NSF/ANSI 61-2017 

 

70212344 2019-04-23 Evaluation of TCK membranes UTC-73AC, UTC-70UAC, UTC-73UAC, 

and UTC-74UAC as well as addition of alternate materials and suppliers for 

use in various Reverse Osmosis Membrane Elements certified to NSF/ANSI 

61-2017 

 

000070199440 2018-12-14 Testing of TM720D-400 with membrane TCK UTC-70AC to the 

requirements of NSF/ANSI 61-2016 

 

000070204298 2018-11-22 Update Report 2173759 to add Split Ring p/n 6003 to Seawater products 

and add UTC-74UAC membrane to Brackish products 

 

000070201722 2018-10-18 Update Report 2173759 to add UTC-73LF membrane as an alternate 

membrane for TM720D-400 and TM720D-440 

 

000070193295 2018-08-02 Add 3009 Tricot to TMG40D-1760 as alternate material to 3007 Tricot Add 

DuraPro glue (NSF approved) to CSM products Add 12233 Thatcher Ct and 

12201 Thatcher Ct facilities. Remove Anaheim facility. Move products 

from Report 70121784 to Report 2173759. 

 

000070182037 2018-07-13 Evaluate TMG40D-1760 to NSF 61 

 

000070089040 2017-05-23 Evaluation of RO membrane elements TMH20A-400C/440C to NSF/ANSI 

61-2015 (ERTA) based on previous testing. 

 

000070053021 2015-11-12 Report report with additional model under MSF/ANSI 61-2014a (Class 

6861 08) 
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000070050064 2015-10-21 Update report with changes to approved materials lists and new models 

based upon previously approved models under Section 8 of NSF/ANSI 61 

000070043505 2015-08-20 Class 6861 08 - Update Report 2173759 to include 4 new models similar to 

previously certified models. 

0002620671 2013-04-30 Class 6861 08 - Update report with new   models/alternate construction; 

evaluate new   membrane backing material; no testing. 

0002521489 2012-06-20 Class 686108; evaluate alternate adhesive and TM720D models using 

alternate membrane. 

0002503620 2012-03-30 Class 6861 08 - evaluate two alternate permeate carriers for use in certified 

elements; add models TM720-440, TMG20-440, TMH20A-400, TMH20A-

440 

0002468356 2011-10-26 Class 6861 08 - add model TM720C-400 based on   previous testing 

0002312860 2010-08-31 Evaluation of Membrane Filter Elements to NSF/ANSI 61 Section 8. 

0002259101 2010-05-11 Evaluation of RO Membranes TM810, TM810F, TM820-370, TM820C-

370, TM820-400, TM820C-400, TM820E-400, TM820F-400 to NSF/ANSI 

61 

0002257845 2010-02-10 Evaluation of additional membrane element models 

0002173759 2009-09-16 Evaluation to NSF/ANSI 61 RO membrane Models TM720-370, TM720-

400, TM720-430, TMG20-400C, TMG20-430C 
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06-G-MB1-220401Operation, Maintenance, and Handling Manual

Toray Reverse Osmosis Membrane Element 

Notice
The data and information contained in this document are based upon rigorous 
technical testing by Toray, and is to the best of our knowledge reliable. Toray 
cannot control design and operating conditions, and consequently Toray does 
not assume any liability for results obtained or damage incurred through the 
application of the information provided herein. No liability, warranty or guarantee 
of final product performance by Toray is implied by the information provided in 
this document. 

This manual supersedes all previous versions. Technical modification of 
products or production technology may necessitate changes to information in 
this manual without prior notice. Please verify that your version of the manual 
is the latest version available by either contacting Toray, or checking online at 
www.water.toray.

Terms and Conditions of Use
When using this document, please read the Terms and Conditions of Use below thoroughly and agree to 
them before using this document. By using this document, you agree to all of the Terms and Conditions of Use 
outlined here. The Terms and Conditions of Use are subject to change without prior notice, so please check 
with Toray for the latest Terms and Conditions of Use before using the document.

1.	 Intellectual Property Rights
The content in this document is protected by copyright laws in respective countries and relevant
treaties. Accordingly, the document's information may not be reproduced, altered, or distributed without 
permission in writing from Toray. We permit downloading this document through Toray's website as a
PDF file, stored on a personal computer, and printed out for customers' personal use. However, we
prohibit transferring this document to any other websites or printed media. The material contained in
this document may not be used without permission from the copyright holder for any other purpose that 
exceeds the scope permitted under copyright law.

2.	 Trademarks
The "TORAY" company name used in this document is a trade name, and the names of products
manufactured by Toray are trademarks or registered trademarks. Toray's trade names and trademarks
are protected under the Japanese Trademark Law, the Unfair Competition Prevention Law, and other
legislation. The trade name and trademarks may not be used or reproduced without express permission 
from Toray.

3.	 Disclaimer
Toray takes all reasonable care in updating the information in this document. However, Toray makes
no representation and warranty of any kind, either express or implied, including without limitation, any
implied warranties concerning the accuracy, usefulness, suitability, or fitness for a particular purpose of
the information in the document.
Toray shall not be responsible or liable for any losses or damage incurred due to the use of the
information in this document. The information in this document is subject to change without prior notice, 
and Toray reserves the right to suspend or discontinue the publication of this document.

4.	 Availability of Goods and Services
The goods and services contained in this document are not available in all countries and regions. Goods
and services may also be supplied under different trademarks in different countries. We ask that you
contact your nearest Toray representative office if you wish to use the goods and services shown or
implied in this document.

5.	 Proper Law and Court of Jurisdiction
This Terms and Conditions of Use shall be governed by and construed according to the laws of Japan.
Any and all disputes arising out of or relating to this document shall be brought to the Tokyo District
Court Tokyo, Japan.
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Contact Information
Toray Industries, Inc. — RO Membrane Products Department Global Headquarters

Nihonbashi Mitsui Tower, 1-1, Nihonbashi-Muromachi 2 chome, Chuo-ku, Tokyo, 103-8666 Japan 

Tel: +81-3-3245-4540 Fax: +81-3-3245-4913

Toray Membrane USA, Inc. (TMUS) 

13435 Danielson Street, Poway, California 92064 USA

Tel: +1-858-218-2360 Fax: +1-858-218-2380

Toray Membrane Europe AG (TMEU)

Grabenackerstrasse 8b, Muenchenstein 1 CH-4142, Switzerland

Tel: +41-61-415-8710 Fax: +41-61-415-8720 E-mail: info.tmeu.mb@mail.toray

Toray Asia Pte. Ltd. (TAS)

111 Somerset Road, #14-22 - #14-27, Singapore 238164, Republic of Singapore

Tel: +65-6226-0525 Fax: +65-6226-0509

Toray BlueStar Membrane Co., Ltd. (TBMC)

Zone B, Tianzhu Airport Industrial Zone, Beijing 101318, China

Tel: +86-10-8048-5216 Fax: +86-10-8048-5217

Toray Membrane Middle East LLC (TMME)

PO Box 20279, Dammam 31952, Kingdom of Saudi Arabia

Tel: +966-13-568-0091 Fax: +966-13-568-0093

Toray Advanced Materials Korea Inc. (TAK)

Korea Toray R&D Center 7, Magokdonng-ro 10-gil, Gangseo-gu, Seoul 07790, Republic of Korea 

Tel: +82-22-3279-7389 Fax: +82-2-3279-7088

website: www.water.toray
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General
Proper operation and maintenance of reverse osmosis (RO) system are 
key factors in maximizing long-term plant availability and efficiency and 
minimizing fault-related downtime.
This manual contains checklists and procedures for commissioning elements 
at start-up as well as providing useful information relating to regular operation 
and maintenance procedures. Separate sections cover data recording of 
membrane element performance and normalization.

TMM-100  INTRODUCTION

Conventional Symbols

This symbol indicates an important action or procedure 
which has to be taken without fail.

This symbol indicates a useful tip to handle Toray reverse 
osmosis membrane elements properly and effectively.

This symbol indicates either an imminent or potentially 
hazardous situation which will result in serious property 
damage, injury or death when the instruction is not observed.

TMM-100
Section page 

1 of 1
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Before Installation
1. Before feeding pre-treated into the elements, make sure the piping system

and pressure vessels are free of dust, oil, metal residues, organic deposits,
and other debris or contaminants. Repeat this procedure when elements
are reloaded or replaced.

2. Verify that the feed water quality matches the system design values.

3. Flush the empty system with pre-treated RO feed water to completely
remove all contaminants.

4. Remove end plates from both ends of pressure vessels, check inside of the
vessel and if necessary clean mechanically.

INSTRUCTION. Clean the inside of the pressure vessels if it is dirty. Use a
soft mop or swab, occasionally flushing the vessel with pre-treated water.
Be careful not to scratch the inside surface of the pressure vessels.

5. Install the permeate adapter with o-rings into the permeate port of brine side
end plate. Lubricate both parts using glycerin. Use the thrust ring according
to the following note.

Ensure that the thrust ring for the absorption of axial thrust (this is a part of 
the pressure vessel) is installed for the TM-series 8-inch elements to transmit 
axial forces from the brine side element (this is the first installed element).

6. Optionally and at this stage, insert the permeate adapter with o-rings into
the permeate port of the brine side end plate. If this installation is carried out
as the last step before re-fitting piping connections, the risk of seal damage
can be minimized.

7. Attach the brine side end plate onto the brine side of the vessel and install
the retaining ring set according to the pressure vessel's instruction manual.

USEFUL TIP. Remove the head seal before insertion to facilitate the final
control of element installation. Verification of full element insertion is easier
this way since the installed head seal usually provides additional resistance
upon removing the endplate.

INSTRUCTION. Each element package shipped from Toray contains
all necessary parts except the pressure vessel permeate adaptors. The
pressure vessel manufacturer typically supplies the permeate adaptors and
thrust devices. To ensure the pressure vessel manufacturer provides all of
the correct parts, please specify the type of RO element that will be installed
when ordering pressure vessels.

TMM-200  INSTALLATION OF RO ELEMENTS

with “thrust ring” without “thrust ring”

8-inch TM, TLF, TSW-series others

TMM-200
Section page 
1 of 10
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3.	 If required, assemble interconnectors with supplied o-rings carefully to avoid 
any scratches. Use glycerine as a lubricant. Keep assembled interconnectors 
in a clean place until inserting into permeate tubes (Figure TMM-200-1).

Table TMM-200-1

Parts Required Quantity

Brine seals One per element

O-rings 4 pieces per element

Permeate port adaptor (open)* One or two per pressure vessel

Permeate blind plug adaptor (solid)** One per pressure vessel (optional)

Interconnectors (qty. of elements) − (qty. of pressure 
vessels)

*The permeate port adaptor is not supplied by Toray. Please contact the 
engineering company to inquire about or obtain the part.

**End port pressure vessel requires a permeate blind plug adaptor.

Unpacking the Elements
Concerning the proper storage of RO elements before unpacking, please refer 
to section TMM-500: Storage of RO Element Outside of the Pressure Vessel. 
Toray recommends that new elements are stored in their original packaging 
until the products are ready to be loaded into the pressure vessels just before 
system start-up. Keeping the RO elements in its original packaging will help 
prevent any foreign debris from coming into contact with the RO element and 
affecting performance.

1.	 Open element boxes, and remove RO elements and accessories. The 
accessories are separately packaged in small plastic bags inside the 
element box. Handle the element with care to avoid damage. Place empty 
boxes aside.

2.	 Prepare the necessary parts, as shown in Table TMM-200-1.

Figure TMM-200-1

TMM-200
Section page 

2 of 10
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Sample procedure A: removing the bag from an element packaged with 
polystyrene foam end-caps.

Cut open the polybag at 
the top end.

Push the polybag down 
and leave the upper 

styrofoam cap in place for 
Step 3.

4.	 Safety considerations before opening the packing bags and removing the 
RO element:

DANGER. When shipped from Toray, new elements are packaged in 
approximately 0.5–1.0 wt% sodium bisulfite solution, or sodium chloride 
solution with an oxygen scavenger. Do not ingest these solutions, and 
handling them may irritate the eyes and skin. Personal protective equipment 
is required when handling. Please refer to the safety data sheet (SDS) for 
sodium bisulfite for additional handling instructions and information.

The element shell is FRP (Fiber Reinforced Plastic). Beware of glass fiber 
strands and use correct safety equipment.

5.	 Cut open the element's shipping bag and prepare for insertion, following 
illustrations provided below.

INSTRUCTION. Handle elements with care. Avoid dropping on hard 
surfaces. Use clean personal protective equipment (e.g., gloves, goggles) 
and avoid contamination of the element surfaces.

USEFUL TIP. Toray elements indicate a flow direction arrow on the element 
label to ensure that the brine seal is oriented correctly during installation. 
The arrow does not imply a mandatory installation direction – the element 
can be installed either way. The important point is correctly installing the 
brine seal relative to the direction of brine flow (see illustrations below).

PPE Required!

TMM-200
Section page 
3 of 10
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Flip the element onto the 
open end and stand it on 

the styrofoam cap.

Remove the top foam cap 
together with the polybag.

USEFUL TIP. The polybags are made of unique oxygen barrier materials for 
maintaining the lifetime of the oxygen scavenger packaged inside the bag. If 
the bags are carefully cut open at one end, they can be stored and reused later 
if any RO elements need to be conserved or shipped. It is also a good idea to 
retain some packaging boxes if an element needs to be stored.

INSTRUCTION. Handle the element with care when standing it on the floor to 
avoid breaking the oxygen scavenger sachet on the element's feed side. The best 
recommendation is to lay the element on a table and cut open the polybag.

TMM-200
Section page 
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Push the outer polybag 
down and remove the 
element still inside the 

inner polybag.

Cut open the inner polybag 
at the top end.

Push the inner polybag 
down.

Remove the element from the 
inner polybag.

Sample procedure B: removing the bag from an element packaged without 
polystyrene foam end-caps.

TMM-200
Section page 
5 of 10
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Installation of Spare Parts onto the Element
1.	 Brine seal: Toray elements shipped from Toray Membrane USA (TMUS) 

and Toray Membrane Middle East (TMME) comes with the brine seal pre-
installed. Customers who received elements from TMUS or TMME can skip 
this step and only check the correct position of the seal. For other regions, 
follow the instructions illustrated in Figures TMM-200-2 and TMM-200-3.

2.	 Install the interconnector. Lubricate using glyerine as needed..

TMM-200
Section page 

6 of 10

Figure TMM-200-2

Figure TMM-200-3

INSTALLATION OF RO ELEMENTS

232



Toray 
TM style element

Feed flow

Brine seal

Brine flow

 13 of 89

Operation, Maintenance, and Handling Manual

Toray Reverse Osmosis Membrane Element

06-G-MB1-220401

CAUTION. Only one brine seal per element is required. DO NOT INSTALL TWO. 
The brine seal is typically fitted at the feed end of the element.

If not already done, open the feed side of the RO pressure vessel.

Prepare by removing any head locking devices before unpacking the elements 
(if site conditions allow this).

Lubricate the inside of the RO pressure vessel with water and glycerine to 
facilitate the installation process (especially with longer pressure vessels 
containing multiple elements). Consider using approximately 100 mL of glycerine 
for each pressure vessel. If the glycerine's viscosity is too high, dilute it with 
clean water as needed to improve lubrication.

Minimize the ingress of foreign matter, dust, and dirt to the pressure vessels by 
only opening and closing one vessel at a time.

Use a clean, soft mop, swab, or similar tool to lubricate the pressure vessel's 
full length, as shown in Figure TMM-200-5. Take precautions not to scratch 
the inner surface of the pressure vessel.

Insertion of Elements
INSTRUCTION. Work with a team of more than two people.

Verify the position and direction of the v-shaped brine seal, as shown in Figure 
TMM-200-4.

TMM-200
Section page 
7 of 10

Figure TMM-200-4: Orientation of brine seal

Figure TMM-200-5: Lubrication of RO vessel
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After lubricating the brine seals and pressure vessel's inner surface with 
glycerine, insert the element from the feed side into the pressure vessel. 
Approximately two-thirds of its length should be in the vessel, and one-third 
outside the vessel (see Figure TMM-200.-6). Carefully insert the element, 
especially the first element.

CAUTION. Carefully handle the element to avoid jamming fingers between the 
vessel's edge and the element and preventing an injury.

Attach brine seal to the second element as same for the first element. Connect 
the two elements through the inter-connector (see Figure TMM-200-7). The 
partly inserted element should be held in place by a second person. Carefully 
push both elements firmly into the pressure vessel, keeping them in line to 
avoid damages to the inter-connector or brine seal.

Repeat the above steps and insert elements one by one into the pressure vessel.

Insert the last element until only one-third of the element is outside the vessel.

Locate and install correct brine end permeate adaptor (with o-rings) into the 
brine side end plate's internal permeate port. 

Note: If permeate is collected from the brine end of the pressure vessel, install 
the permeate port adaptor. If permeate is not collected at the brine end, install 
the solid permeate plug adaptor. 

Lubricate all o-rings with glycerine. Note: this step can wait until before installing 
the end plate into the pressure vessel to minimize any risk of o-ring damage.

Locate and install thrust ring into the brine side end of the pressure vessel (if 
provided).

INSTRUCTION. A Thrust Ring is typically necessary for 8-inch and larger diameter 
elements. Its purpose is to help absorb axial loads transmitted through the 
elements in the vessel during operation. Ensure it is installed, and omitting the 
thrust ring may result in mechanical damage to downstream elements.

Figure TMM-200-7: Insertion of subsequent elements

Figure TMM-200-6: Insertion of first element

TMM-200
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Insert brine side end cap into the brine side of the pressure vessel and install 
retaining ring set according to the pressure vessel manufacturer's instructions.

USEFUL TIP. Check for the complete insertion of the adaptor into the 
downstream element and correct positioning of the brine side end plate relative 
to the retaining ring groove by first removing the end plate seal (located on the 
circumference of the end plate). This reduces the resistance to movement of 
the end plate. The end plate seal MUST be replaced prior to final installation of 
the end plate.

Push the last element until the downstream element's permeate adaptor tube 
is firmly connected, and the brine side end plate is securely located against the 
retaining ring set. 

The elements cannot be allowed to move in the axial direction to prevent 
premature wearing of the permeate seal rings. The pressure vessel manufacturer 
typically supplies the permeate ports. Shim rings are also generally available 
from the pressure vessel manufacturer to fill remaining gaps or tolerances (see 
Figure TMM-200-8).

Figure TMM-200-8: Applying shim rings

After installing all membranes, check distance "A" (see Figure TMM-200-9). If 
distance "A" is larger than the thickness of the shim provided by the pressure 
vessel manufacturer, use the shim to fill the excess distance. The remaining 
space should be smaller than the thickness of the shim. Shims must be 
positioned on the upstream end of the vessel. 

The risk of mechanical disconnection of permeate adapters is high if the 
permeate header is connected to the pressure vessel's feed side. Installing the 
permeate output connection to the pipework on the pressure vessel's brine 
side is recommended over the feed side.

TMM-200
Section page 
9 of 10
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Pressure vessel 
no. (or row/column 
position

Brine Element 
# 123456

Other 
element #’s

Element # 
123456

Feed

Pressure vessel 
no. (or row/column 
position

Brine Element 
# 123456

Other 
element #’s

Element # 
123456

Feed

Permeate ports not used are best plugged with "closed" or "solid" type permeate 
adaptors (permeate plugs) supplied by the pressure vessel manufacturer. Plugging 
provides the best protection against the brine entering the permeate stream.

Attach the feed side end plate of the pressure vessel, and fit the piping system 
to end plates. IMPORTANT: Make sure to install head seals for all pressure 
vessel end plates at this time.

Documentation of the Loading Process
Toray membrane elements bear unique serial numbers, which can trace element 
origin and factory test results. Toray recommends recording the serial numbers 
of RO elements during the loading process, indicating their exact installed 
location. A successful way to do so is to create a "membrane map" or "loading 
diagram" similar to the sample below. Identification of the pressure vessel and 
elements are essential for performance monitoring and troubleshooting.

Use spreadsheet software such as Microsoft Excel to efficiently and effectively 
accomplish this task.

Initial Checklist for Start-up
After connecting all piping works, go through the checklist for initial start-up, as 
described in section TMM-220: Start-up Checks for RO.

TMM-200
Section page 

10 of 10

Figure TMM-200-9:  
Shimming procedure
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•	 Free gap length: A = D − (B + C)

•	 Requested number of shims (t = shim 
thickness): N = (A − 1 mm) / t
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Due to inspection, long-term storage, shipment, or replacement purposes, 
elements may have to be removed from the pressure vessels.

The procedure to remove elements is as follows:

CAUTION. Before removing the connection from the feed, brine, and 
permeate piping ports on the pressure vessel, drain the water remaining in 
the pressure vessel to release the inside pressure.

1.	 Remove connection fittings from the feed, brine, and permeate piping ports 
on the pressure vessel.

USEFUL TIP. For side port and multiport pressure vessel configurations, 
removing the permeate piping connections from the end plates is only required.

2.	 Remove the pressure vessel end plates from both the feed and concentrate 
ends of the pressure vessel.

3.	 	Push the element stack into the vessel from the feed end of the pressure 
vessel. Push the element stack forward, so the brine end element sticks out 
of the pressure vessel far enough for the operator to grip the element and 
pull the remaining element out of the pressure vessel.

4.	 When removing the downstream element from the pressure vessel's 
brine end, pull the element straight out. Do not apply any load up, down, 
or side to side on the interconnector that connects the element being 
removed to the upstream element(s) remaining in the pressure vessel. 
Excessive load can damage the interconnector, product tube, brine seal, 
or interconnector o-rings.

5.	 	Repeat steps 3 and 4 to remove the remaining element(s) in the pressure 
vessel. A section of the PVC pipe can push the elements forward towards 
the vessel's brine end for removal.

6.	 	Remove and retain all interconnectors and permeate end plate adapters 
as these parts may be reused. It is good engineering practice to replace all 
o-ring seals and brine seals with new ones before replacement.

If you expect to re-install the elements soon, we recommend the elements are 
immediately repackaged into clean plastic bags (see TMM-500: Storage).

For reloading of RO elements, follow steps outlined in TMM-200: Installation 
of RO Elements.

For proper disposal of removed elements as industrial waste, please check 
local regulations and discard accordingly.

TMM-210  ELEMENT REMOVALTMM-210
Section page 
1 of 1
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Pre-commissioning Checklist
1.	 	Before loading membrane elements and allowing water to enter the RO 

system, check the following:

•	 	Feed water quality matches design values for selected RO elements.

•	 	Verify that the pipework installation is free of all debris such as dust, 
grease, oil, metal residues.

•	 	Ensure the system's cleanliness and, if necessary, clean according to 
TMM-200: Installation of RO Elements.

•	 	Fouling Index (SDI15)

•	 	Turbidity (NTU)

•	 	Chlorine and any other oxidants are absent from the RO feed.

•	 	Sufficient bisulfite surplus can be dosed (if used for chlorine removal).

•	 	Verify that all instruments and components are operating correctly.

CAUTION. If chlorine dioxide is used for raw water sanitation, a 
combination of bisulfite dosing and activated carbon is strongly 
recommended for the total removal of oxidants. Experience has shown 
that bisulfite dosing alone is insufficient for raw water sanitation.

•	 Pretreatment is working correctly. Ensure the dosing of any flocculants 
used in the pretreatment (particularly cationic compounds and some 
nonionic compounds) are optimized, so such compounds are not 
present in the RO feed water.

CAUTION. Filter Cartridges must be free of surfactants, lubricants, 
and textile aides. Either ensure the filters are supplied without such 
additives or, if unsure if they are present, flush the cartridges according 
to cartridge manufacturer's published guidelines.

Install RO elements (refer to Section TMM-200: Installation of RO 
Elements). Ensure all fittings are tight (particularly Victaulic® couplings 
and pressure vessel end plate retaining rings).

CAUTION. Seal the pressure vessels as soon as possible, or a maximum of 
12 hours after element installation. Conduct air purging and initial trial run 
without undue delay after confirming that fittings are tight and establishing 
mechanical safety. Avoid storage in stagnant water. Installed elements 
may remain in closed pressure vessels without contact with any water 
for up to four days. The product warranty does not cover performance 
changes resulting from the drying up of membrane products.

TMM-220  START-UP CHECKLIST FOR RO TMM-220
Section page 
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2. Following element installation, purge air from the piping system, including
all headers and RO vessels, for a minimum of one hour. Use pre-treated feed
water at low feed pressure, with the brine valve fully opened. Pay attention
not to exceed allowed ranges for flow and differential pressure!

A mixture of air and water present in the piping may lead to water
hammering. We recommend venting the piping to the atmosphere to purge
any entrained air while filling the piping. Keep the initial flow rate low to
avoid unsafe conditions.

Once brine flow discharges from the brine piping, increase the flushing flow
rate to expel any remaining air present in the piping through the vent ports.

Some pockets of air can be challenging to remove. We recommend starting
and stopping the flush procedure several times to help move any remaining
air pockets to the venting port(s). Continuous flushing may only pressurize
the air while allowing it to remain trapped in the piping.

Suggested flush flow rates when venting air from piping depend on the
pressure vessel diameter.

• 	For 8-inch vessels, regulate the flush flow rate to 40 L/min (11.0 gpm)
per each vessel in parallel.

• 	For 4-inch vessels, regulate the flush flow rate to 10 L/min (3.0 gpm)
per each vessel in parallel.

While flushing to remove air in the piping, keep the line pressure < 0.1 MPa 
(15 psi).

It is essential to open any permeate side isolating valves and minimize 
permeate side back pressure during the flushing procedure. Brine pressure 
should always be higher than permeate side pressure to avoid permeate back 
pressure problems.

For detailed instructions for flushing, see TMM-250: Flushing Procedure.

Pressure drop (feed to brine) across a pressure vessel / a single RO element 
must never exceed the following values:

Element types TM Per vessel Per single element

8-inch and 4-inch 0.34 MPa (50 psi) 0.10 MPa (15 psi)

TMM-220
Section page 
2 of 8
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3.	 	After bleeding all air from the system, the initial trial run for the RO can 
commence according to design operating parameters.

In particular, adjust the Permeate flow rate and Recovery ratio parameters 
to design values. Also, check the Operating pressure.

If the operating pressure is much higher than expected, conduct 
troubleshooting exercises to determine the cause, such as:

a) If and energy recovery device (ERD) or booster pump is in use, is it 
operating correctly? 

b) If the design includes permeate throttling valves, are they set correctly?

c) Verify the calibration of the instrumentation. Check conductivity mass 
balances for flow and recovery.

d) Check individual stage differential pressures. Operation at differential 
pressures above the maximum pressure drop per vessel (listed on 
product specification sheets) may result in irreversible damage to the 
RO elements.

e) Feed pressure always must be lower than the “maximum operating 
pressure” stated in the product specification sheet. If operating 
pressure exceeds the limit, the RO element may incur irreversible 
damage. The maximum operating pressure would vary depending on 
feed temperature. Please get in touch with a Toray membrane expert if 
you require detailed information.

For the first 1 hour of the trial run, discard the permeate and brine to drain. If the 
system is designed for recirculation, do not operate any internal concentrate 
recirculate during the first hour of the trial run.

The initial trial run is defined as the first exposure of the RO elements to the feed 
water, followed by an operation in design conditions, which should continue for 
24 hours. Toray recommends 48 hours to confirm the initial performance of RO 
elements and salt passage stabilization.

4.	 	Check the quality of permeate and system performance as follows: 

After the initial 1 hour of operation, check the permeate conductivity for 
each vessel. If the permeate's conductivity is much higher than expected, 
check o-rings, brine seals, and other parts of the affected vessel, and change 
components if necessary. Log all data and record corrective measures taken.

As a minimum requirement, record data 1, 24, and 48 hours after start-up. 
Use these data points for standard normalization. It is, therefore, critical to 
correctly calibrate all the instrumentation before the start-up. It is, therefore, 
crucial to calibrate all instrumentation before the start-up.

TMM-220
Section page 
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TMM-220
Section page 
4 of 8 As a minimum, consider the following data to record during the initial operation:

1.	 	Feed conditions:

•	 	RO feed pressure

•	 	Water temperature

•	 	TDS (conductivity)

•	 	pH

•	 	Silt Density fouling index (SDI15)

•	 	Turbidity (NTU)

•	 	Chlorine (must be not detectable*)),

2.	 	Brine:

•	 	Flow

•	 	TDS (conductivity),

•	 	pH

3.	 	Permeate:

•	 	Permeate flow of each stage (and total system)

•	 	TDS (conductivity) from each vessel and total system.

•	 	Permeate pressure (for each bank)

4.	 Differential pressure across each RO bank,

It is recommended to take feed water, brine water and permeate water samples 
to analyze individual ions.

A typical data log sheet is shown in section TMM-230 Operation Monitoring.
*) 	 If NaHSO3 is dosed for chlorine removal, a minimum of 0.5 mg/L HSO3 must be detectable 

in brine at any time to ensure full removal of chlorine.

 

Regular Start-up Checklist for Daily Operation
1.	 	Check feed water quality is meeting recommendations for membrane 

elements loaded in the system.

2.	 	Flush the RO system with pre-treated feed water at low feed pressure 
before starting the high-pressure pump to remove air from the system.

NOTE: Following instructions are for a “generic” start procedure for a system 
using a centrifugal pump with feed and brine flow control valves. Refer to the 
section “General Start-up procedures for different High-pressure pump (HPP) 
configurations for other options.”

The regulating valve between the high-pressure pump discharge and 
membranes should be nearly closed at a high-pressure pump start-up to avoid 
excessive flows and a water hammer.

START-UP CHECKLIST FOR RO
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3.	 Gradually increase feed pressure and feed flow rate to RO elements while 
throttling the brine flow rate. Avoid excessive flow rates and differential 
pressures across RO banks during start-up.

CAUTION. The maximum pressure drop across any vessel is 0.34 MPa (50 
psi) for TM-element types. The product specification sheets state details for 
each element type.

4.	 Adjust RO operating parameters to design permeate and brine flow rates. 
The recovery ratio is defined as the permeate flow over feed water flow. Do 
not exceed the design recovery ratio during any stage of operation.

5.	 Discard permeate water to drain until the required water quality is achieved.

Parameters for Start-up Procedures
The following parameters must be maintained during the start-up of RO systems. 
The design and control of the RO system must be suitable to ensure that the 
following can be maintained.

1.	 	Pressure increase ≤ 0.07 MPa (10 psi) / sec at any time during the start-up 
sequence of SWRO.

2.	 	Pressure increase ≤ 0.034 MPa (5 psi) / sec at any time during the start-up 
sequence of BWRO.

3.	 	Feed flow increase ≤ 5% / sec of final flow.

4.	 	Permeate pressure is lower than brine pressure at all times, especially 
during flushing and transient conditions during the start-up sequence.

INSTRUCTION. Clean the inside of the pressure vessels if they are dirty. 
Use a soft mop or swab, occasionally flushing with pre-treated water. Care 
must be taken not to scratch the inside surface of the vessels.

CAUTION. The installation of check valves alone on the permeate header 
may be insufficient to ensure requirement #4, especially with ultra-low 
pressure element types. During flushing, ensure that the permeate line is 
truly at atmospheric pressure and permeate pressure is always lower than 
brine pressure. Alternatively, direct the brine and permeate flows to one 
common discharge line during the flushing sequence, ensuring equal static 
water column for both streams.

INSTRUCTION: Keep the ramp down period within the following ranges for 
normal shut down:

Seawater membrane: Ramp down period >60 sec

Brackish water membrane: Ramp down period >30 sec

TMM-220
Section page 
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General Start-up Procedures for Different High-Pressure Pump 
(HPP) Configurations   
NOTE: The information provided here is for general reference only. Pumps, 
energy recovery devices (ERD’s), and associated control equipment are not 
supplied by or operated by Toray. Toray accepts no liability, which may result from 
incorrect usage or installation of such devices. Consult your OEM equipment 
manual or the pump supplier for information regarding the safe operation of 
specific pump models on your system. For detailed instructions regarding the 
safe operation of energy recovery devices (ERD’s), please consult your OEM 
equipment manual, or contact your ERD supplier.

This section describes typical start-up procedures, sorted by type of HPP.

RO systems will usually employ one of those four different types of high-
pressure pumps:

1) Plunger (displacement) pump system with a constant speed motor (Figure 
TMM-220-1)

1.	 	Open brine control valve (VB), to approx. 50%.

2.	 	Open relief loop valve (VR).

3.	 	Close feed pressure control valve (VF), if installed.

4.	 	Start the high-pressure pump (HPP).

5.	 	Slowly open VF and close VR until brine flow reaches design value.

6.	 	Close VB until brine flow starts decreasing. Feed pressure now starts to 
increase.

7.	 	Check feed pressure, pressure drop and permeate flow.

8.	 Repeat procedure 5–7 until permeate and brine flow match design.

TMM-220
Section page 
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Figure TMM-220-1:  
Plunger (displacement) pump system with constant speed motor
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2)	 Centrifugal pump system with a constant speed motor (Figure TMM-220-2)

1.	 	Open brine flow control valve (VB) to approximately 50%.

2.	 	Open minimum flow valve (VM).

3.	 	Close feed pressure control valve (VF). If no VM is installed, throttle to 
minimum flow.

4.	 	Start the high-pressure pump (HPP).

5.	 	Slowly open VF until brine flow reaches design value (observe note!).

6.	 	When minimum flow for HPP is reached, close VM (if installed). 

7.	 	Close VB until brine flow starts decreasing.  Feed pressure now starts to 
increase.

8.	 	Check feed pressure, pressure drop, and permeate flow.

9.	 	Repeat procedure 5-7 step by step until permeate and brine flow match 
design.

Note: If excessive brine flow is obtained at point 4 (watch ΔP), brine flow 
control valve VB must be throttled from step (1).

TMM-220
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Figure TMM-220-2: Centrifugal pump system with constant speed motor

3)	 Centrifugal pump system with constant speed motor and soft start (Figure 
TMM-220-3)

1.	 Open brine flow control valve (VB).

2.	 	Throttle the feed pressure control valve (VF) to approximately 10%.

3.	 	Start the high-pressure pump (HPP) (see notes A and B).

4.	 	Slowly open VF until design brine flow is reached.

5.	 	Close VB until brine flow starts decreasing. Feed pressure now starts to 
increase.

6.	 	Check feed pressure, pressure drop, and permeate flow.

7.	 	Repeat procedures 4–6 step by step until permeate and brine flow 
match design.

Note (A): In case excessive brine flow is obtained (watch ΔP), set the brine 
flow control valve (VB) to the throttled position in advance.

Note (B): To avoid excessive feed flow, throttle the feed valve from the beginning.
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Figure TMM-220-3: 
Centrifugal pump system with constant speed motor and soft start

Figure TMM-220-4: 
Centrifugal pump system with frequency controlled motor

4) 	 Centrifugal pump system with a frequency-controlled motor (Figure TMM-
220-4)

1.	 	Open brine flow control valve (VB).

2.	 	Start the high-pressure pump (HPP) at the minimum frequency (speed).

3.	 	Increase the speed of HPP until design brine flow is reached.

4.	 Close VB until brine flow starts decreasing. Feed pressure now starts 
to increase.

5.	 	Check feed pressure, pressure drop, and permeate flow.

6.	 Repeat procedure 3–5 step by step until permeate and brine flow 
match design.

Note: Figures TMM-220-1 to 220-4 are for the general explanation of high-
pressure pump start-up procedures only. Some of the necessary equipment 
and instruments are not shown.
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Monitoring of a RO system’s performance is a fundamental prerequisite to 
ensure dependable RO system performance. Regular RO system performance 
records will provide a factual basis for troubleshooting and evaluating membrane 
elements and system performance.

Monitoring 

Tables 1.A through Table 1.C lists the operational data for logging and data 
logging intervals.

Table 1.D summarizes typical water analysis items for periodic comparison to 
earlier (original) analytical data.

Table 1.E summarizes items for scheduled or system performance related 
maintenance.

Regular Monitoring and Checkpoints
When feed water quality and operating parameters (such as pressure, 
temperature, differential pressure, and recovery) are constant, permeate flow 
rate, and permeate quality should also remain essentially constant (±5%).

If operating parameters change, regular performance normalizations of current 
data are necessary to compare normalized data to original (start-up) performance 
values. Confirm that the current normalized performance is in agreement with 
the initial (start-up) system design parameters.

The frequency of normalizations required will depend on the extent and 
frequency of variations in feed water quality and operating conditions.

It is also advisable to perform normalization calculations before and after any 
scheduled maintenance procedures. If, after such maintenance procedures, 
the normalized performance data indicate significant deviations from original 
operating parameters, system adjustments may be required to return 
performance to the initial RO system design parameters.

TMM-230  OPERATION MONITORING TMM-230
Section page 
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Normalization of System Performance
To effectively evaluate current system membrane element performance, it is 
necessary to compare current membrane performance data with performance 
data recorded when the membranes were first placed in service.

As the current operating conditions may be different (i.e., feed salinity, temperature), 
the current data must be “normalized” to the original start-up operating conditions 
to allow direct and meaningful comparison. “Normalization,” therefore, refers to 
manipulating current data to reflect what the flows and quality parameters would 
be if the plant were operating at the original (start-up) conditions.

By comparing initial membrane performance data (new elements) with 
current “normalized” membrane performance data, we can determine if any 
membrane element maintenance (such as a chemical cleaning or system 
adjustments) is required.

Toray normalization software (TorayTrak) performs these calculations. It is 
available for download on the Toray web site at free of charge:

Download site: http://www.toraywater.com

For general information on TorayTrak, see this section “Normalization program 
TorayTrak,” page 37.

Parameters Key factors affecting performance

Permeate 
quality

Feed water chemical composition (total concentration of ions)

Feed pH

Feed water temperature

Pressure of feed, brine and permeate for each stage

Feed water quality (total ions, colloids and suspended solids; 
fouling tendency — SDI15 by Millipore Type HA)

Recovery (conversion) ratio

Permeate 
flow rate

Recovery (conversion) ratio

Pressure at feed, brine and permeate of each stage

Feed water temperature

Feed water quality (total ions, colloids and suspended soilds; 
fouling tendency — SDI15 by Millipore Type HA)

TMM-230
Section page 
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Logbook
A logbook should be maintained. Record all relevant operational events 
(however trivial they may seem to be at the time) and their date of occurrence 
for future reference. Some key operational parameters to record are as follows:
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Precautions and Useful Information for Monitoring Operating Data
Daily monitoring of operating parameters provides a factual basis for the 
evaluation of RO system performance.

Quick recognition of undesirable trends in normalized operating data allows 
the timely application of appropriate countermeasures and avoids irreversible 
damage to membrane elements or other system components.

TMM-310: Guidelines for RO Cleaning describe the guidelines for maintenance, 
such as recommendations for cleaning.

Troubleshooting guidelines are described in the sections TMM-600: 
Introduction to Troubleshooting and TMM-610: Typical Performance Changes 
and Countermeasures.

Typical signs of system performance change are covered in section TMM-610: 
Typical Performance Changes and Countermeasures.

A graph of normalized performance data is highly recommended to evaluate 
actual system status and detect trends early (see Figure TMM-230-1).

For specific projects and special membrane element applications, please 
consult the Toray warranty for particular conditions and requirements regarding 
the extent and frequency of plant monitoring. 

TMM-230
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Figure 230-1:  
HH lines for controlling ORP value in feed water 

248



 29 of 89

Operation, Maintenance, and Handling Manual

Toray Reverse Osmosis Membrane Element

06-G-MB1-220401

RO System Operating Parameters and Logging Intervals

Table 1.A: Softened drinking or well water, SDI ≤ 2, peak 3; NTU ≤ 0.05, peak 0.1

Parameters Online 
Monitoring 

(continuous)

Daily 
(datasheet)

Periodically(1) Alarm & 
Safety 
System

1.	 Date and time of data logging x
2.	 Total operating hours x
3.	 Number of vessels in operation x
4.	 Feed water conductivity x(2) x
5.	 Total hardness x x
6.	 Feed water pH x x x
7.	 Feed water FI (SDI15) x
8.	 Feed water temperature x(3) x x(3)

9.	 Feed water pressure x x x
10.	 Feed water chlorine concentration x(4) x(4) x(4)

11.	 Feed water ORP *) x(5) x
12.	 Brine surplus of HSO3 (≥0.5 mg/L) **) x x
13.	 Feed water individual ion concentration x(5)

14.	 Brine conductivity x
15.	 Brine pH x(7) x
16.	 Pressure drop of each bank x x x
17.	 Brine flow rate x x x
18.	 Total permeate conductivity x x x
19.	 Permeate conductivity of each vessel x
20.	 Permeate pressure x(5)  x x(5)

21.	 Total permeate flow rate x x x
22.	 Permeate flow rate for each bank x
23.	 Permeate individual ion concentration x(5)

24.	 Total recovery ratio x
25.	 Recovery ratio for each bank x
26.	 Normalized salt passage x
27.	 Normalized permeate flow rate x
28.	 Brine pressure x x
29.	 Brine pressure - permeate pressure x x x

*)	 The ORP meter reading should always be less than the value of the line shown in Figure 230-1.
**)	 HSO₃- surplus in brine ≥ 0.5 mg/L if raw water is chlorinated 

TMM-230
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Notes:

(1) Log these parameters monthly from the initial start-up operation. In case of troubleshooting
or fluctuating operating conditions, the operating party is requested to check these
parameters more frequently, depending on the particular situation.

(2) In case of significant fluctuations.

(3) In case of high fluctuations or heat exchanger systems.

(4) If chlorine is detected in the feed water, the plant must be stopped immediately and flushed
with chlorine-free water.

(5) In the case of fluctuating pressure ≥ 0.5 MPa, closed permeate loop or (automatic) valve →
risk of water hammer.

(6) The recommended procedure is water analysis of individual ions, comparing results with
projected data. Table 1D lists the required typical ions.

(7) In case of high fluctuations or acid dosing.

(8) In the case of prechlorination/dechlorination only.

TMM-230
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Table 1.B: Drinking or well water, SDI ≤ 3, peak 4; NTU ≤ 0.05, peak 0.1

Parameters Online 
Monitoring 

(continuously)

Daily 
(datasheet)

Periodically(1) Alarm & 
Safety System

1.	 Date and time of data logging x
2.	 Total operating hours x
3.	 Number of vessels in operation x x
4.	 Feed water conductivity x(2) x
5.	 Feed water pH x(3) x x(3)

6.	 Feed water FI (SDI15) x
7.	 Feed water turbidity (NTU) x x
8.	 Feed water temperature x(4) x x(4)

9.	 Feed water pressure x x x
10.	 Feed water chlorine concentration x(5) x(5) x(5)

11.	 Feed water ORP *) x(9) x
12.	 Brine surplus of HSO3 (≥ 0.5 mg/L) **) x(8) x
13.	 Antiscalant concentration in feed water x x(5)

14.	 Feed water individual ion concentration x(5)

15.	 Brine conductivity x
16.	 Brine pH x(3) x
17.	 Pressure drop of each bank x x x
18.	 Brine flow rate x x x
19.	 Total permeate conductivity x x x
20.	 Permeate conductivity of each vessel x
21.	 Permeate pressure x(7) x x(7)

22.	 Total permeate flow rate x x x
23.	 Permeate flow rate for each bank x
24.	 Permeate individual ion concentration x(5)

25.	 Total recovery ratio x x
26.	 Recovery ratio for each bank x
27.	 Normalized salt passage x
28.	 Normalized permeate flow rate x
29.	 Brine pressure x x
30.	 Brine pressure - permeate pressure x x x

*) 	 The ORP meter reading should always be less than the value of the line shown in Figure 230-1.
**) 	 HSO₃- surplus in brine ≥ 0.5 mg/L if raw water is chlorinated 
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Notes:

(1) 	 Log these parameters monthly from the initial start-up operation. In case of troubleshooting 
or fluctuating operating conditions, the operating party is requested to check these 
parameters more frequently, depending on the particular situation.

(2) 	 In case of significant fluctuations.

(3) 	 In case of high fluctuations or acid dosing.

(4) 	 In case of high fluctuations or heat exchange system.

(5) 	 If there is any possibility of chlorine content in the feed water.

(6) 	 Recommended procedure is water analysis of individual ions, comparing results with 
projected data. Table 1D lists the required typical ions.

(7)  	 In the case of fluctuating pressure ≥ 0.5 MPa, closed permeate loop or (automatic) valve → 
risk of water hammer.

(8) 	 Volumetric recording of daily consumption, divided by total daily feed flow and brine  
flow respectively.

(9) 	 In the case of prechlorination/dechlorination only.
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Table 1.C: Surface water / Tertiary effluent, SDI ≤ 4, peak 5; NTU ≤ 0.05, peak 0.1

Parameters Online 
Monitoring 

(continuously)

Daily 
(datasheet)

Periodically(1) Alarm & 
Safety 
System

1.	 Date and time of data logging x
2.	 Total operating hours x
3.	 Number of vessels in operation x
4.	 Feed water conductivity x x
5.	 Feed water pH x x x
6.	 Feed water FI (SDI15) x
7.	 Feed water turbidity (NTU) x x x
8.	 Feed water temperature x x x
9.	 Feed water pressure x x x
10.	 Feed water chlorine concentration x x x
11.	 Feed water ORP *) x x
12.	 Brine surplus of HSO3 (≥ 0.5 mg/L) **) x x
13.	 Antiscalant concentration in feed water x x
14.	 Feed water individual ion concentration x(2)

15.	 Brine conductivity x
16.	 Brine pH x x
17.	 Pressure drop of each bank x x x
18.	 Brine flow rate x x x
19.	 Total permeate conductivity x x x
20.	 Permeate conductivity of each vessel x
21.	 Permeate pressure x x x
22.	 Total permeate flow rate x x x
23.	 Permeate flow rate for each bank x
24.	 Permeate individual ion concentration x(2)

25.	 Total recovery ratio x x
26.	 Recovery ratio for each bank x
27.	 Normalized salt passage x
28.	 Normalized permeate flow rate x
29.	 Brine pressure x x
30.	 Brine pressure - permeate pressure x x x

*) 	 The ORP meter reading should always be less than the value of the line shown in the Figure 230-1.
**) 	 HSO₃- surplus in brine ≥ 0.5 mg/L if raw water is chlorinated.

Notes:
(1) 	 Log these parameters monthly from initial start-up operation. For trouble shooting or fluctuating 

operating conditions, additional check-ups are required, depending on particular situation.
(2) 	 Recommended procedure is water analysis of individual ions, comparing results with projected 

data. Required typical ions are listed in Table 1D.
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Table 1.D: Typical Water Analysis Items

Items Unit or 
Abbreivation

Feed water Permeate

1. Conductivity (25°C) µS/cm x(1) x
2. Total dissolved solids TDS x x
3. pH — x x
4. Chloride Cl- x(1) x
5. Nitrate NO3- x x
6. Bicarbonate HCO3- x(1) x
7. Sulfate SO4

2- x x
8. Phosphate PO₄3- x
9. Fluoride F- x
10. Sodium Na+ x x
11. Potassium K+ x x
12. Ammonium NH₄+ x
13. Calcium Ca2+ x(1) x
14. Magnesium Mg2+ x(1) x
15. Strontium Sr2+ x
16. Barium Ba2+ x
17. Iron as ion Fe3+ x
18. Manganese Mn2+ x
19. Silicate SiO₂ x x
20. Silicic acid SiO₃- x x
21. Boron B x(2) x(1)

22. Chemical oxygen demand COD x
23. Biological oxygen demand BOD x
24. Total organic carbon TOC x x
25. Carbon dioxide CO2 x
26. Microorganism unit/cc x
27. Hydrogen sulfide H2S x
28. Temperature °C x

Note:
The above table is for reference only. The selection of required ions for analysis will also 
depend on the feed water and target permeate qualities.
(1) These values constitute the minimum information required for a qualified RO lay-out. Ions

not analyzed will not be available for calculation of scaling potentials.
(2) In case of specified data for permeate quality.
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Table 1.E: RO system maintenance items (to be noted in system log)

Items Frequency & Procedure

1.  Instruments
Pressure sensors & indicators
System control devices
Safety shutdown facilities

Perform regular calibration and 
maintenance according to the 
maintenance manual supplied by the 
manufacturer.

2. Cartridge filter change
Use only new pre-washed filter 
cartridges free of surfactants and 
chemical additives introduced during 
cartridge filter manufacture.

Record the differential pressures of 
the cartridge filter housing before 
and after installation of cartridge 
filters. It is also beneficial to record 
the date of installation and filter 
model number.

3. RO system cleaning
As a minimum, record the following:
Type of cleaning solution, solution 
concentration and conditions during 
the cleaning (pressure, temperature, 
flows, pH, conductivity).

Perform according to the 
maintenance manual supplied by the 
system manufacturer.
TORAY membrane element cleaning 
guidelines and instructions are 
referenced in TMM Sections 310 and 
320.

4. Membrane treatment upon 
shutdown
Record preservation method, the 
concentration of the preservative 
solution, operating conditions before 
shut-down and shut-down duration.

Perform according to system 
manufacturer’s operating manual.
TORAY guidelines & instructions 
for long and short term membrane 
element preservation can be found 
in TMM sections 240 and 260.

5. Pretreatment operating data
RO system performance depends 
mainly on the proper operation of 
the pretreatment systems.

Residual chlorine concentration, 
discharge pressure of booster 
pump, consumption of all chemicals, 
calibration of gauges and meters.

6. Maintenance Log Record any routine system 
maintenance procedures, 
mechanical failure events and 
change of position or replacement 
of any membrane elements.

TMM-230
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Figure TMM-230-2: Typical monitoring charts for RO systems
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Daily monitoring and data normalization are recommended. Watch out for 
performance change trends. As the current operating conditions may be 
different (i.e., feed salinity, temperature), the current data must be “normalized” 
to the original start-up operating conditions to allow direct and meaningful 
comparison. “Normalization,” therefore, refers to manipulating current data 
to reflect what the flows and quality parameters would be if the plant were 
operating at the original (start-up) conditions.

In Figure TMM-230-2, no performance changes are indicated, which is typical 
for proper system operation.

By comparing initial membrane performance data (new elements) with current 
“normalized” membrane performance data, it is possible to determine if any 
membrane element maintenance (such as a chemical cleaning or system 
adjustments) will be required.

Normalization Program — TorayTrak
To assist in RO system performance and data normalization, TORAY developed 
a RO performance data normalization program called TorayTrak. TorayTrak is 
available for download at the Toray web site www.toraywater.com free of charge.

Toray provides TorayTrak as a Macro-Free Microsoft Excel program with five 
versions to handle different process system designs and varied operational 
data collection points. The process schemes available are:

A. A one-stage system: TorayTrak_OneStage_PTotal.xlsx

B. A split permeate one-stage system: TorayTrak_OneStage_Split.xlsx

C. A two-stage system with first and second stage permeate flow rate 
monitoring: TorayTrak_TwoStage_PF1_PF2.xlsx

D. A two-stage system with first stage and overall permeate flow rate 
monitoring: TorayTrak_TwoStage_PTotal_PF1.xlsx

E. A two-stage system with second stage and overall permeate flow rate 
monitoring: TorayTrak_TwoStage_PTotal_PF2.xlsx

Procedures for normalization are given in ASTM D 4516.

The following is a general introduction to TorayTrak for a one-stage system as 
an example.

TMM-230
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1) 	 Configuration

1.	 Left-click your mouse on the "Configuration" Tab. All required system 
information is in green fill.

2.	 From the drop-down lists, enter Toray membrane model numbers, enter 
the number of pressure vessels (PV), and the number of elements per 
pressure vessel.

3.	 Next, select the desired engineering units. These units must remain 
consistent for all data entries in the workbook.

TMM-230
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1.	 Left-click your mouse on the "Data" tab where you will enter the membrane 
performance data.

2.	 Starting on row 6, enter membrane performance data in columns A through 
K. All columns titled in the yellow coloured field after the Date entry must 
contain data out to column K.

3.	 Baseline data to establish recommended cleaning lines are generated by 
averaging the data entered in rows 7–10.

2) 	 Input data

TMM-230
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3) 	 Trend graph

"NormPerm," "NormSP," and "NormDP" tabs automatically displays the trend 
graphs of the normalized membrane performance data by the overall system.
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1.	 	When shutting down a RO system, the system should be thoroughly flushed 
at low pressure with sufficient quality flushing water to displace all the brine 
from the pressure vessels (refer to TMM-250 Flushing Procedures).

Acceptable water for flushing is pre-treated feed water (refer to Table 240-
1) or RO product water.

Water used for flushing must not contain any oxidants. Maintain the flush 
water solution pH between 3.0 to 8.5 at all times.

TMM-240  SHUTDOWN CONSIDERATIONS FOR 
RO SYSTEMS

2.	 	Ensure membrane elements are kept wet, properly sanitized, and protected 
from freezing during the shutdown period.

3.	 	Ensure guidelines for temperature and pH of the preservative solution are 
observed during the shutdown period.

Take care that product back pressure never exceeds 0.03 MPa at any time. 
Assess product back pressure on an individual stage basis. Product back 
pressure is defined as product pressure minus feed resp. brine pressure.

CAUTION. When multiple RO trains are running in parallel, and one train 
requires a shutdown, assure that the train to be shutdown is properly isolated 
from the common header piping using check valves or isolation valves. It 
is critical that pressure relief valves be present and installed on each train 
permeate line.

4.	 	Under any circumstances, do not expose any membrane elements to 
chlorine or other chemical oxidants. Any such exposure may damage the 
membrane, possibly resulting in an irreversible increase in salt passage.

Table 240-1: Suggested flushing water for various RO feed water 
treatment systems

RO feed water type Flushing water

Sea water Pre-treated feed water

Brackish water Pre-treated feed water

Wastewater RO product water

High pH feed water (such as 2nd 
pass high pH feed water)

Pre-treated feed water without 
NaOH
1st pass product water without 
NaOH

TMM-240
Section page 
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5.	 	Take extra care to avoid chlorine exposure:

•	 When disinfecting piping or pre-treatment equipment upstream of the 
membrane

•	 When preparing cleaning or storage solutions

•	 Take extra caution to ensure that no trace of chlorine is present in the 
feed water to the RO membrane elements.

•	 If residual chlorine is known to be present in the RO feed, it must be 
removed with sodium bisulfite (SBS) solution in stoichiometric excess, 
allowing sufficient contact time to accomplish complete dechlorination.

Short-term Shutdown
Definition: 

Short-term shut-down is for periods where an RO plant must remain out of 
operation for more than one day, but fewer than four days, with the RO elements 
remaining loaded in the vessels.

Prepare each RO train as follows:

1.	 Flush the RO section with flushing water, while simultaneously venting any 
air from the system feed piping.

2.	 When the pressure vessels are filled with flushing water, isolate the train by 
closing all isolation valves.

3.	 Repeat steps 1 and 2 above every 24 hours.

For detailed instructions of flushing procedures, see TMM-250: Flushing Procedure.

Long-term Shutdown
Definition:

Long-term shut-down is for periods where an RO plant must remain out of 
operation for more than four days with the RO elements remaining in the 
pressure vessels.

Prepare each RO train as follows: 

Case. A) Sufficient flushing water is available.

1.	 	Flush the RO system with flushing water for 0.5-1.0 hour, while simultaneously 
venting any air from the system.

2.	 When the pressure vessels are filled with flushing water, isolate the train by 
closing all isolation valves.

3.	 Repeat 1) and 2) above at least every two days.

For detailed instructions, see TMM-250 Flushing Procedure.

TMM-240
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Case. B) Flushing water is not available.

1.	 	Circulate the permeate through the system. While circulating permeate 
through the system, inject the RO system, flush line with a 500 to 1000 mg/L 
(maximum) SBS solution. This solution will serve to inhibit biological growth 
during the shut down period. Circulate for 30–60 minutes.

2.	 Make sure the RO system is filled with the SBS solution. To prevent the 
solution from draining from the system, close all system isolation valves.

3.	 The pH of the preservative solution should never be allowed to drop below 
3.0. Regularly check the pH. If the pH drops below 3.2, drain and replace the 
preservative solution as soon as possible.

4.	 If measuring the preservation solution's pH is not possible, repeat steps a) 
and b) with fresh solution.

•	 	Every 30 days if the temperature is less than 27°C (80°F)

•	 	Every 15 days if the temperature is equal to or greater than 27°C (80°F)

Note: Any contact of the SBS solution with air (atmospheric oxygen) will oxidize 
SBS to sulfate, and the preservative solution pH will begin to drop. Take special 
care to keep the SBS preservative solution isolated from atmospheric oxygen. If 
the SBS is allowed to revert to sulfate, the potential for a biological activity will 
increase.

TMM-240
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A straightforward procedure for the removal of foulants is to flush the system 
with flushing water. Flushing scours the membrane surface by taking advantage 
of high velocity at low pressure. A large volume of flush water is required. 
This procedure can be an effective method for removing light organic fouling 
provided it is applied before there is a significant performance decline.

General operating conditions for flushing are as follows:

TMM-250  FLUSHING PROCEDURES

Flushing water Use pre-treated feed water (refer to Table 250-1) or RO 
product water.

Flushing water should not contain any oxidants.

Maintain flushing water pH range between 3.0–8.5.

Pressure Low pressure (0.1–0.2 MPa [15–30 psi])

Water flow rate High flush water flow rate is best but do not exceed the 
recommended vessel pressure drop. 
Limit pressure drop to max 0.2 MPa [30 psi] per stage.

Maximum feed 
flow rate per 
vessel

8-inch element: 200 L/min (53 gpm)
4-inch element: 50 L/min (13 gpm)

Temperature ≤ 40°C (104°F)

Period 0.5–1.0 hour

Table 250-1: Flushing water of various RO feed water 
treatment systems

RO feed water type Flushing water

Sea water Pre-treated feed water

Brackish water Pre-treated feed water

Waste water RO product water

High pH feed water (i.e., 
2nd pass high pH feed 
water)

Pre-treated feed water 
without NaOH
1st pass product water 
without NaOH

It is important to keep the permeate side isolation valve(s) open to keep the 
permeate back pressure to a minimum during the flushing procedure.

Feed/brine pressure should always be higher than permeate pressure to avoid 
any membrane damage.

INSTRUCTION. Flush each stage (bank) separately. Do not re-circulate 
flushing water.

TMM-250
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The objective is to store elements under clean conditions to maintain 
performance and to prevent bacteria growth.

INSTRUCTION. After system shutdown, displace brine in the system with 
flushing water.

General conditions for preservation:

Flushing water Use pre-treated feed water (refer to Table 260-1) or RO 
product water.

Flushing water should not contain any oxidants

Flushing water pH range should be maintained between 
3.0–8.5.

Table 260-1: Flushing water of various RO feed water 
treatment systems

RO feed water type Flushing water

Sea water Pre-treated feed water

Brackish water Pre-treated feed water

Waste water RO product water

High pH feed water (i.e., 2nd 
pass high pH feed water)

Pre-treated feed water 
without NaOH
1st pass product water 
without NaOH

TMM-260  PRESERVATION OF RO ELEMENT IN 
PRESSURE VESSEL

CAUTION. If the potential for scaling and fouling exists, RO membranes must 
be flushed on shutdown according to the procedures outlined in TMM-250 
Flushing Procedures.

1.	 Elements must be wet at all times to maintain performance.

2.	 	Sanitization may be required to prevent bacterial growth in the pressure 
vessels (see TMM-400: Sanitization Methods).

TMM-260
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3.	 If an extended shutdown is scheduled due to contamination or fouling 
of the elements, chemical cleaning before preservation is recommended. 
Doing so removes foulant from membranes and minimizes bacterial 
growth. Please review:

•	 	TMM-300: General Instructions and Conditions for RO Cleaning

•	 TMM-310: Guidelines for RO Cleaning

•	 	TMM-320: Instructions for Chemical Cleaning.

4.	 	The allowable temperature range for preservation solutions 5–35°C (41–95°F)

5.	 	The allowable pH range during preservation in the pressure vessel is 3.0–8.5.

6.	 	Make-up water for preservation solution must be free from residual chlorine 
or other oxidizing agents.

For preserving elements, use sodium bisulfite solution. For details, see section 
TMM-400: Sanitization Methods.

TMM-260
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The surface of an RO membrane is subject to fouling by suspended solids, 
colloids, and precipitation. Design the pretreatment of feed water before the 
RO process to avoid contamination/fouling of the membrane surface as much 
as possible.

Operation at optimum conditions (permeate flow rate, pressure, recovery, and 
pH-value) will result in less fouling of the membranes.

SDI15 is a measurement of particulates present in the feed water. With high 
SDI15 values (even in allowable range), membrane fouling due to particulates 
can cause performance decline in long-term operation.

Fouling can also be a consequence of large variations in raw water quality or 
RO operation mode errors.

Fouling of the membrane surface will result in a performance decline, i.e., 
lower permeate flow rate, higher solute passage, increased differential 
pressure loss from the feed side of a stage to the brine side.

Figure TMM-300-1 illustrates the decrease of flux caused by fouling and 
restoration of flux achieved through cleaning. If the foulant source is unaddressed 
and corrected, foulant removal will only bring temporary relief, as indicated by 
the “sawtooth” pattern of the permeate flow.

TMM-300  GENERAL INSTRUCTIONS AND 
CONDITIONS FOR RO CLEANING

NOTE: The best solution is to remove the foulant through improved 
pretreatment rather than subject the membranes to repeated cleanings.

TMM-300
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Figure TMM-300-1: Effect of fouling on permeate flow rate
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When to Clean:
Cleaning the elements before the fouling has fully developed determines the 
best cleaning efficiency. Delaying cleaning will render foulant removal from the 
membrane surface and re-establishing full performance more difficult.

INSTRUCTION. Commence cleaning when:

1.	 Normalized differential pressure increases more than 20%; or

2.	 Normalized permeate flow rate decreases by more than 10%; or

3.	 Normalized salt passage increases by more than 20%.

Weighing an element is an easy check for the occurrence of fouling. If the 
element's weight is much higher than that of the new element, fouling has 
occurred. Before weighing the element, stand it vertically on a perforated plate 
or drain for 60 minutes to drain fluids.

The approximate weights of new elements (drained condition) are:

•	 	4 inch diameter x 40 inch long: 4 kg, 

•	 	8 inch diameter x 40 inch long (400 ft² membrane area): 15 kg

•	 	8 inch diameter x 40 inch long (440 ft² membrane area): 16 kg

Determining Foulant Type
Determining the type of foulants on the membrane surface before cleaning is 
critical.  The best approach for this is a chemical analysis of residues collected 
with a membrane filter during an SDI15 value determination for pre-treated water.

USEFUL TIP. When a chemical analysis is unavailable, it is possible to classify 
foulants by color and the residue's consistency on the membrane filter. A 
brownish color residue will typically indicate iron fouling. White or beige color 
typically indicates silica, loam, calcium scale, or biological fouling. The crystalline 
constitution is a feature of calcium scales or inorganic colloids. Bio-fouling or 
organic material will, besides the smell, often show a slimy or sticky consistency.

TMM-310  GUIDELINES FOR RO CLEANING TMM-310
Section page 
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Selecting the Right Cleaning Procedure
Select the correct cleaning procedure upon identifying contamination of the 
membrane surface.

INSTRUCTIONS.

•	 If suspect foulants are metal hydroxides (e.g., ferric hydroxide or calcium scale), 
acidic cleaning procedures may be most effective (see TMM-320: Instructions 
for Chemical Cleaning and TMM-330: Citric Acid Cleaning procedure).                 

•	 	If suspect foulant is organic or biological, cleaning with alkaline agents or 
detergents is recommended (see TMM-320: Instructions for chemical 
cleaning and TMM-340: Dodecyl Sodium Sulfate (DSS) Detergent 
Cleaning Procedure).

Typical CIP Procedure
1.	 Flushing with RO permeate to decrease conductivity & neutralize the pH 

of the feed side.

2.	 EDTA-4Na cleaning:

•	 1.0wt%, pH 11.0 adjusted with NaOH, 35°C.

•	 1 hr recirculation followed by 1 hr soaking, repeat three times, then, 
overnight soaking.

3.	 Rinsing with permeate.

4.	 Citric acid cleaning.

•	 2.0wt%, No pH adjustment; pH is more than 2.0, 35°C.

•	 1 hr recirculation followed by 1 hr soaking, repeat two times.

5.	 Rinsing with permeate.

CAUTION. Establish the most effective cleaning regime at the site for 
the specific foulants. Toray does not guarantee the efficiency of generic 
cleaning solutions in removing site foulants.

Evaluating Cleaning Effectiveness
Descriptions of various cleaning procedures are given in TMM-320: Instructions 
for Chemical Cleaning. Generally, following recommendations yield desirable 
results. The pressure drop across the modules should be reduced to the initial 
value, while the permeate flow rate and solute rejection will be restored.

If performance is not sufficiently improved after cleaning, a different cleaning 
procedure may lead to a better result. Foulants will frequently adhere to the 
membrane surface or remain in spacer material. Final removal may take several 
successive cleaning procedures. As foulants may be present as layers on the 
membrane surface, alternating acid and alkaline cleanings are more effective 
than repeated cleans with only one type of cleaner.

GUIDELINES FOR RO CLEANINGTMM-310
Section page 
2 of 2
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General Guidelines
Chemical maintenance cleanings remove contaminants from membrane 
surfaces by dissolving or separating through physical and chemical interaction 
with cleaning chemicals.

INSTRUCTIONS. It is a good practice to perform a system flushing before 
initiating a chemical maintenance cleaning. Perform a chemical cleaning before 
introducing any chemical preservatives if the RO system is taken offline for an 
extended time.

After any chemical cleaning, thoroughly flush the system with either pre-treated 
raw water or permeate to completely remove any residual cleaning chemicals 
dissolved or suspended solids from the RO system. See section TMM-250: 
Flushing Procedures.

TMM-320  INSTRUCTIONS FOR CHEMICAL 
CLEANING

CIP agents Generic cleaning chemicals are listed in Table 
320-1

Make-up water Softened water or permeate, free of heavy 
metals, residual chlorine, or other oxidizing 
agents.

Required quantity of CIP 
solution

40–80 liters (11–22 US gallons) per 8-inch 
element depending on the severity of the 
fouling.

10–20 liters (3–6 US gallons) per 4-inch element 
depending on the severity of fouling.

CIP pressure Low pressure: 0.1–0.2 MPa (15–30 psi)

CIP flow rate 
(recommended flow rate)

100–150 L/min ([25–40 gpm], [6–9 m3/h]) per 
8-inch vessel;

25–36 L/min ([6.5–-10 gpm], [1.5–2.2 m3/h]) per 
4-inch vessel;

The goal is to try and achieve the recommended 
cleaning flow rates above while keeping the 
cleaning solution pressure within the CIP 
pressure range of 15–30 psi.

Min. feed flow rate 50 L/min (13.2 US gallons/min) for each 8-inch 
vessel.

10 L/min (2.7 US gallons/min) for each 4-inch 
vessel.

TMM-320
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It is essential to keep any permeate side valves open to keep the permeate 
back pressure to a minimum during circulation and flushing.

Feed/brine pressure should always be higher than permeate pressure to avoid 
any membrane damage. See section TMM-250: Flushing Procedures for more 
details on flushing the RO System.

INSTRUCTION. Start circulation with a slow flow increase. For the first 5 
minutes, slowly throttle the flow rate to 1/3 of the target flow rate. For the second 
5 minutes, increase the flow rate to 2/3 of the target flow rate, and then increase 
the flow rate to the target flow rate.

Temperature The maximum temperature of the cleaning 
solution depends on the pH of the cleaning 
solution as below: 

Temperature ≤ 35°C (pH 2–11)  
Temperature > 35°C and ≤ 45°C (pH 2–11)

For other pH, please contact Toray.

Cleaning technique Clean each bank separately. It is also helpful 
to recirculate the cleaning solution then allow 
the membranes to soak in the solution. This 
procedure can be repeated several times to 
assist in the membrane cleaning process. See 
below suggested recirculation time intervals.

Recirculation intervals 0.5–1 hour (repeat 2–3 times) monitor solution 
temperature (see maximum temperatures 
above).

Soaking period 2–24 hours including recirculation time (times 
depending on type and degree of fouling).

Method of cleaning Recirculation followed by soaking of each bank.

Final flushing period Minimum 1–2 hours, depending on the 
application.

TMM-320
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Table 320-1: CIP chemicals

Contamination CIP chemical Cleaning condi-
tions

INSTRUCTION. 
Ref. description

Calcium scale

Metal hydroxides

Inorganic col-
loids

Citric acid 1–2 
wt%, adjust with 
ammonia (NH₃)

pH value: 2-4 10.TMM-330 
Citric acid 
cleaning 
procedure

Organic matter, 
bacterial matter*)

Dodecyl Sodium 
Sulfate (DSS, 
Sodium Lauryl 
Sulfate), 0.03–
0.2 wt% with 
alkaline solution; 

or

Polyoxyethylene 
Sodium Lauryl 
Sulfate(PSLS), 
0.1–0.5 wt% with 
alkaline solution; 
or

Alkaline solution 
without organic 
reagents

pH value : 7-11, 
adjust with sodi-
um hydroxide; or

sodium tripoly-
phosphate; or 

trisodium phos-
phate

11.TMM-340 DSS 
DSS (Dodecyl 
Sodium Sulfate) 
Detergent 
Cleaning 
Procedure

Acid insoluble

Scaling**)

CaF₂; BaSO₄; 
SrSO₄;CaSO₄

1 wt% Sodium 
hexametaphos-
phate (SHMP)

pH value: 2

adjust with 
hydrochloric acid

12.TMM-350 
Acidic SHMP CIP 
Procedure

TMM-320
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1) Alkaline solution with 1 wt% EDTA-4Na is more effective in some cases.

*)  	 Combining sterilization and detergent cleaning is effective for bacterial contamination.
Sequence of sterilization and detergent cleaning depends on the type of fouling and 
reagents. Detergent cleaning is often performed first followed by sterilization. (see TMM-
400 Sanitization methods for RO/NF - elements)

**)  	 It is recommended to start with an acid cleaning to remove any other (combined) acid 
soluble fouling materials (such as e.g. CaCO₃). Acid insoluble scaling is difficult or 
impossible to remove if fouling layer is aged. Cleaning should be done within one week 
after such scaling is recognized.
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Membrane Cleaning System Design Considerations 

TMM-320
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The recommended CIP tank volume, as shown in Figure TMM-320-1, is 
calculated as (A + B) x 1.2 + C, where:

A = CIP system volume (cleaning system piping and pipe headers)

B = Volume of water in elements subject to simultaneous cleaning (20 liters [6 
US gallons] for 8-inch element, 5 liters [1.3 US gallons] for 4-inch element)

C = Minimum required volume to run the cleaning pump (this depends on 
the tank design and cleaning pump specifications such as Net Positive 
Suction Head (NPSH) requirement)

This CIP tank volume calculation is based on the following CIP procedure.

1)	 Makeup cleaning solution in the CIP tank.

2)	 Feed the cleaning solution to the cleaning system piping, pipe headers and 
pressure vessels to replace the water inside with the cleaning solution. During 
this period, the replaced water is flushed out via drain line.

3)	 Flush out initial 10–20% of the cleaning solution since this contains a high 
concentration of foulant.

4)	 Start CIP solution circulation. Open CIP return valves to CIP tank, and close 
drain valves.

The cleaning flow rate measured as the discharge flow rate of the cleaning 
pump should be as follows:

100–150 L/min. ([25–40 gpm], [6–9 m3/h]) per 8-inch vessel; 

25–36 L/min. ([6.5–10 gpm], [1.5–2.2 m3/h]) per 4-inch vessel; 

The goal is to achieve the recommended maximum flow rate while 
maintaining a CIP pressure range between 0.1–0.2 MPa (15–30 psi).

INSTRUCTION. Pump head is calculated from:

•	 Max. differential pressure across RO elements (approx. 0.2 MPa) [30 psi]

•	 Pressure loss of piping system and pressure vessel connections

•	 Max. differential pressure across cleaning cartridge filter (approx. 0.2 MPa) 
[30 psi]

Figure TMM-320-1: Calculation of CIP tank volume
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IMPORTANT NOTES:
1.	 INSTRUCTION. Provide a separate return line for permeate. It is important 

to keep any permeate side valves open to keep permeate back pressure 
to a minimum during the circulation or flushing procedure. Feed/brine 
pressure should always be higher than permeate pressure to avoid any 
membrane damage.

2.	 INSTRUCTION. The design of the cleaning tank must allow for complete 
draining.

3.	 CAUTION. To avoid excess foaming of cleaning solutions the cleaning 
solution and permeate return lines should be sufficient length to extend 
below the solution's level in the CIP cleaning tank.

4.	 CAUTION. Spent cleaning solutions must be neutralized before discharge. 
Consider local regulations for discharge.

5.	 WARNING. When working with chemicals, follow safety regulations 
indicated in material safety sheets. Wear suitable protection, such as eye 
protection, protective gloves, and rubber apron.

Figure TMM-320-2: Typical CIP system arrangement
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Flushing of Elements
Before cleaning with a citric acid solution, it is advisable (although not 
mandatory) to flush elements with softened water or RO permeate (see TMM-
250. Flushing procedures).

Preparing a 2 wt% Citric Acid Solution
1.	 Fill the cleaning tank with water.

Fill the cleaning tank with RO permeate or softened water, free of oxidizing 
agents. Determine the amount of cleaning water by the RO system's size and 
the extent of fouling (see TMM-320 Instructions for chemical cleaning).

2.	 Dissolve citric acid.

Add citric acid (white powder) in small increments to the cleaning water to 
obtain a 2 wt% (by weight) — solution. Continuous agitation (or recirculation 
of the cleaning solution directly from the cleaning pump into the cleaning 
tank) will dissolve the citric acid wholly and quickly. Break up any large 
chunks or lumps of citric acid before adding to the tank to avoid damaging 
the agitator or circulation pump parts.

Example: 20 kg (44 lbs) of citric acid is required to prepare 1,000 liters 
(264.2 US gallons) of 2 wt% (by weight) solution.

The solution pH should be adjusted with either ammonia (NH3) or sodium 
hydroxide (NaOH) to the specified value (see TMM-320 Instructions for 
Chemical Cleaning).

3.	 Adjusting the solution's pH with ammonium hydroxide should be performed 
with the agitator or recirculation pump in operation. Use an exhaust system 
if necessary to draw off ammonia gas that has been released. The use of an 
electric drum transfer pump or manual drum transfer pump helps minimize 
ammonia gas release.

The amount of ammonium hydroxide (NH4OH), required to adjust the pH 
to 3.5 can be calculated approximately in proportion to the amount of citric 
acid by the following formula:

Amount of NH4OH (100%) = 0.1 x Amount of citric acid (100%) in kg

For example, if the calculated amount of citric acid is 20.4 kg, the required 
amount of ammonium hydroxide (30 wt% by weight) is 6.8 kg = (0.1 x 20.4) 
/ 0.3.

TMM-330  CITRIC ACID CLEANING PROCEDURETMM-330
Section page 
1 of 3
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Circulation of Cleaning Solution
Circulate the cleaning solution at low pressure — less than 0.2 MPa (30 psi) is 
recommended. Elevated solution temperature will improve cleaning results.

CAUTION. Recirculating the cleaning solution for extended periods improves 
cleaning efficiency. Monitor the cleaning solution's temperature to ensure 
it does not exceed the recommended maximum allowable cleaning solution 
temperature (refer to TMM-320 Instructions for Chemical cleaning).

INSTRUCTION. Soaking elements in the cleaning solution can be an effective 
procedure to dissolve metal foulants. Alternating soaking intervals with 
recirculation of the cleaning solution can also be beneficial.

Use citric acid cleanings when the suspected foulant(s) are metal compounds. 
If the element experiences severe fouling, the citric acid cleaning solution may 
become less effective as the cleaner reacts with the metal foulant(s). The initial 
cleaning solution will have a greenish-yellow color. As the metals react with the 
cleaning solution during the recirculation phase, the color may begin to turn 
dark yellow, progressing to a darker red-brown. This color shift indicates the 
impairment of the cleaning solution's effectiveness due to chemical interaction 
with the foulant(s). Discard the solution when the color of the solution color turns 
darker. Prepare a fresh citric acid solution, and repeat the cleaning procedure to 
ensure complete and effective cleaning.

Flush Elements
Once the chemical cleaning circulation is finished, completely drain and rinse 
the cleaning solution tank. Next, fill the cleaning solution tank with permeate 
or oxidant free feed water. Fill the tank with sufficient flush water to displace all 
cleaning solution remaining in the cleaning system piping, RO system headers, 
and pressure vessels. Direct all flush water to drain for proper disposal (refer to 
TMM-250: Flushing Procedures).

INSTRUCTION. Flush each bank separately. Do not recirculate flushing water.

TMM-330
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INSTRUCTION. Please consult the Safety Data Sheet available from the 
chemical supplier for full safety details BEFORE handling this chemical. Use all 
recommended safety equipment.

General Description of Citric Acid

IUPAC name: 2-hydroxypropane-1,2,3-tricarboxylic acid

Appearance white crystalline powder

Density 1665 g/cm³ (18°C)

Solubility in water 59 g/100mL (20°C)

pH ~ 1.7 (100 g/L, 20°C)

Chemical formula C₆H₈O₇

Structural formula

CAS number: 77-92-9

Safety precautions low hazard potential, irritant

INSTRUCTION. Please consult the Safety Data Sheet available from the 
chemical supplier for full safety details BEFORE handling this chemical. Use all 
recommended safety equipment.

General Description of Ammonia Solution

Appearance Colourless solution

Density 0.9 g/cm³

pH ~ 11

Molecular formula NH₃

CAS number: 1336-21-6

Safety precautions Corrosive

TMM-330
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Flushing of Elements
Before cleaning with DSS solution, it is advisable (although not mandatory) to 
flush elements with softened water or RO permeate (see TMM-250: Flushing 
Procedures).

Preparing a 0.03 wt% DSS Solution
1.	 Fill the cleaning tank with water

Fill the cleaning tank with RO permeate or softened water, free of any 
oxidizing agents. The size of the RO system and the extent of fouling 
determine the amount of cleaning solution (see TMM-320: Instructions for 
Chemical Cleaning).

2.	 Dissolve DSS

Add sufficient DSS to the cleaning water to obtain a 0.03 wt% (by weight) 
solution. 

CAUTION. This chemical can form a film on the cleaning water surface, 
capable of trapping gases. Take precautions to minimize the potential 
mixing of air with the DSS when making up the cleaning solution to avoid 
excessive foam formation. It is recommended to dissolve the DSS in a small 
volume of cleaning water and then add to the bulk solution in the cleaning 
tank; a continuous and slow agitation of the solution is required to disperse 
the DSS evenly. To minimize the potential of the formation of foam, use the 
lowest speed setting on the mixer.

Example: 0.3 kg (0.66 lbs) of DSS is required to produce a 1,000 liters (264.2 
US gallons) of the solution.

3.	 Monitor pH value

Maintain the pH of the detergent solution within the recommended pH 
range (see TMM-320: Instructions for Chemical Cleaning). If the pH falls 
outside the recommended range, solution pH adjustment will be required. 
The expected pH of the DSS solution is 7.

Circulate Cleaning Solution
INSTRUCTION. The initial flow of cleaning solution within the cleaning return 
line may contain a high concentration of contaminants. Discard the initial 10-15% 
of the cleaning solution volume to drain before circulating the cleaning solution 
to the cleaning tank.

Increasing the cleaning solution temperature will improve the efficiency of 
the cleaning. Do not exceed the recommended temperature guidelines. 
Additionally, it is beneficial to perform the cleaning at low pressures. Do not 
exceed (approximately 0.2 MPa [30 psi]) during the cleaning solution's circulation.

TMM-340  DSS (DODECYL SODIUM SULFATE) 
DETERGENT CLEANING PROCEDURE
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CAUTION. Extending the circulation time is beneficial to maximize the efficiency 
of the cleaning. The cleaning solution temperature should be monitored closely 
during the circulation of the cleaning solution. Take care not to exceed the 
recommended maximum temperature value (refer to TMM-320 Instructions 
for Chemical Cleaning).

To minimize the potential for foam formation within the CIP solution tank, make 
sure the cleaning solution return line and permeate lines extend below the 
cleaning solution level.

INSTRUCTION. The efficiency of chemical cleanings can be improved if the 
elements are allowed to soak in the cleaning solution for an extended time. 
Repeated intervals of soaking, followed by the cleaning solution's circulation, 
can also improve cleaning results.

Flush Elements
Once the chemical cleaning circulation is finished, completely drain and rinse 
the cleaning solution tank. Next, fill the cleaning solution tank with permeate 
or oxidant free feed water. Fill the tank with sufficient flush water to displace all 
cleaning solution remaining in the cleaning system piping, RO system headers, 
and pressure vessels. Direct all flush water to drain for proper disposal. Refer to 
section TMM-250: Flushing Procedures.

INSTRUCTION. Flush each bank separately. Do not recirculate flushing water.

General Description of DSS (Dodecyl Sodium Sulfate)

INSTRUCTION. Please consult the Safety Data Sheet available from the 
chemical supplier for full safety details BEFORE handling this chemical. Use all 
recommended safety equipment.

Appearance Powder or aqueous solution
Solubility in water 10 g/100 mL
pH 7–8 (1 wt% solution based on powder)
Charge in solution Anionic
Molecular formula CH3(CH2)11SO3Na
CAS number 151-21-3

TMM-340
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General Description of NaOH (Sodium Hydroxide)

INSTRUCTION. Please consult the Safety Data Sheet available from the 
chemical supplier for full safety details BEFORE handling this chemical. Use all 
recommended safety equipment.

TMM-340
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General Description of TSP (Trisodium Phosphate)

Appearance White crystalline powder, granular or chunks
Density 1.630 g/cm3 (18°C)
Solubility in water 28.3 g/100 mL
pH Strong alkalinity in solution
Chemical formula Na3PO4
CAS number 7601-54-9

Appearance White crystalline powder, granular or chunks
Density 2.130 g/cm3 (18°C)
Solubility in water Soluble in random ratio
pH Strong alkalinity in solution
Chemical formula NaOH
CAS number 1310-73-2

INSTRUCTION. Please consult the Safety Data Sheet available from the 
chemical supplier for full safety details BEFORE handling this chemical. Use all 
recommended safety equipment.

DSS (DODECYL SODIUM SULFATE) DETERGENT CLEANING PROCEDURE
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Flushing of Elements
Before performing this cleaning procedure, it is advisable, especially if operating 
on raw water having a high total hardness concentration, to flush elements 
using softened water or RO permeate (see TMM-250: Flushing Procedures).

Preparing a 1 wt% SHMP solution
1.	 	Fill the cleaning tank with water.

Fill the cleaning tank with RO permeate or softened water, free of oxidizing 
agents. Determine the amount of cleaning water by the RO system's size and 
the extent of fouling (see TMM-320 Instructions for chemical cleaning).

2.	 Dissolve SHMP.

Add SHMP (white powder) to water to obtain a 1% (by weight) solution. 
Continuous agitation of the solution by a motorized mixer or re-circulation 
pump will be needed to dissolve the chemical entirely. SHMP should be 
added to the cleaning tank in small batches to avoid clogging.

Example: 10 kg (22 lbs) of SHMP is needed.

Add hydrochloric acid to prepare 1,000 liters (264.2 US gallons) of the 
cleaning solution.

3.	 Add hydrochloric acid.

Slowly add HCl to the SHMP solution until you reach a pH value of 2.

WARNING. HCl is an aggressive inorganic acid, pay attention to safety 
precautions when handling HCl.

4.	 	Check pH value.

The pH of the cleaning solution should remain just above 2. If the pH 
increases above 3.5 during circulation of the cleaning solution, add HCl until 
the pH is again just above pH 2. Should the pH go below 2, adjust the pH to 
slightly above pH 2 by adding caustic soda (NaOH).

WARNING. Caustic soda is an aggressive inorganic base; pay attention to 
applicable safety rules when handling it. The expected pH of a 1 wt% SHMP 
solution is neutral.

Circulate Cleaning Solution
INSTRUCTION. The first 10–15% of the original cleaning solution volume 
returned from the RO system may contain contaminants in high concentrations. 
Therefore, it is recommended to dispose of this portion of the cleaning solution 
to drain and not recycle it back into the solution tank. Once this initial volume 
has been discarded, direct all the returned cleaning solution to the solution tank 
for re-circulation.

Apply low feed water pressure during re-circulation (approximately 0.2 MPa [30 
psi]). Higher cleaning solution temperature can improve the cleaning efficiency.

TMM-350  ACIDIC SHMP CIP PROCEDURETMM-350
Section page 
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CAUTION. Longer periods of circulation are beneficial for chemical cleanings. 
However, prolonged circulation will increase the cleaning solution's 
temperature. Monitor the solution temperature to ensure it does not exceed 
the recommended maximum allowable temperature (refer to TMM-320: 
Instructions for Chemical Cleaning).

When mixing the SHMP, there is a potential for excessive foaming. To reduce 
this foaming potential, make sure the permeate and cleaning solution return 
lines are extended below the liquid level in the cleaning solution tank.

INSTRUCTION. Soaking the elements in the cleaning solution can help to break 
up and remove contaminants. Alternating periods of soaking and circulation of 
the cleaning solution can improve the chemical cleaning efficiency.

INSTRUCTION. If the pH value during circulation increases above pH 3.5, add 
more HCl until pH value drops to just above pH 2. If the pH of the returned 
cleaning solution increases rapidly, the solution's effectiveness has been 
reduced due to reaction with contaminants. Should a rapid rise in pH be noted, 
discard the spent cleaning solution and mix up a fresh batch and proceed as 
before with the cleaning process.

Flush Elements
At the end of the chemical cleaning process, it will be necessary to flush all the 
spent cleaning solution from the cleaning piping, RO headers, and pressure 
vessels. Begin by draining the solution tank and rinse the tank thoroughly. Next, 
it will be necessary to displace all residual cleaning solution from elements, 
pressure vessels, and pipelines with feed water or RO permeate.

INSTRUCTION. Flush each bank separately. Do not re-circulate flushing water.

USEFUL TIP. Fill the rinsed cleaning tank with softened water or permeate. 
Use the cleaning system pump and piping to direct flush water through the RO 
system. To prevent the spent cleaning solution from mixing with the clean flush 
water in the cleaning tank, direct all return lines to drain just before the cleaning 
tank. Repeat as needed to assure complete displacement of the residual 
cleaning solution (see TMM-250: Flushing procedures).
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INSTRUCTION. Please consult the Safety Data Sheet available from the 
chemical supplier for full safety details BEFORE handling this chemical. Use all 
recommended safety equipment.

Safety precautions
•	 	Consult safety data sheet (SDS) of suppliers of SHMP before use.

DANGER. Wear standard safety equipment like gloves and eye protection 
during the handling of SHMP.

•	 	In case of eye contact, flush the eye immediately with a large amount of 
water and consult a physician.

•	 	Avoid prolonged contact with the skin. Avoid breathing dust.

General Description of SHMP (Sodium Hexametaphosphate)

Appearance White powder, odourless
Concentration Approx. 67 wt% as P2O5
Density 0.95–1.05 g/cm3 (20°C)
Solubility in water Almost unlimited
pH Approx. pH 7 (1 wt% solution)
Chemical formula (NaPO3)n
CAS number 10124-56-8

TMM-350
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During normal operation, the higher operating flux and foulants from upstream 
exposes the front side RO elements to higher fouling potential.

If CIP or flushing of the RO elements is carried out in the flow direction from 
the feed side to the brine side, foulant will pass through the downstream RO 
elements to be discharged from the brine side. This event has potential risks to 
stack foulant on downstream RO elements.

TMM-360  REVERSE FLOW CIP/FLUSHING

Reverse flow CIP/Flushing is an efficient cleaning method that helps avoid the 
stacking of foulants and increase RO elements' lifetime.

CAUTION. Maximum allowable DP: 2.0 bars/pressure vessel (at reverse flow 
CIP/Flushing).

Proper shimming is required 
to avoid the damage of RO 
element and interconnector 
o-rings with its movement 
during reverse flow CIP/
Flushing.

The diameter of "E" in the 
special permeate adapter 
should be equal or larger 
than "G."

Note: if attempting reverse 
flow CIP without the 
special permeate adapter, 
there is a risk of damaging 
the elements.

Figure TMM-360-1: Water flow image at normal operation

Figure TMM-360-2: Water flow at reverse flow CIP/Flushing
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Sanitizing Solutions
Formaldehyde

One effective method to prevent the propagation of bacteria is to soak the 
membrane elements in a sanitizing solution of 0.2–0.3 wt% formaldehyde 
(HCHO) at pH 6–8. Adding sodium bicarbonate (NaHCO3) adjusts the sanitizing 
solution's pH.

This sanitization method is a satisfactory and effective method to control 
biological activity for short or long term shutdowns.

Immersion of membrane elements in a formaldehyde sanitization solution does 
not apply to new elements. Elements must have been in full operation at design 
conditions for at least 72 hours before any formaldehyde sanitization procedures. 
Exposure of elements to formaldehyde before 72 hours of operation may result 
in irreversible flux loss.

Alternate Sanitizing Solutions

If formaldehyde sanitization is not permitted, the following alternative solutions 
can be employed (see chart below). Membrane elements can be soaked in 
these alternate solutions during system shutdowns. Please note that membrane 
exposure time to these alternate solutions is limited. Refer to the chart below for 
recommended soak intervals.

TMM-400  SANITIZATION METHODS FOR  
RO/NF ELEMENTS

Table TMM-440-1: Alternate sanitizing solutions

Sanitizing solution Concentrate 
(ppm)

Duration of 
treatment (hour)

Applicable to 
membrane type

Hydrogen peroxide

H2O2 **)

2,000–10,000 1 ***) Other than 800 
series

Sodium bisulfite 500–1,000 No limit ***) All types

CAUTION.

1.	 The water used to prepare all sanitizing solutions must be free of residual 
chlorine or other equivalent oxidizing agents.

2.	 Be sure that the selected chemicals are appropriate and chemically 
compatible with the membrane type to be sanitized. Refer to the chart above.

TMM-400
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*)	 Contact time with sterilizing solutions must not exceed recommended durations to avoid 
membrane performance decline.

**) 	 The use of hydrogen peroxide in the presence of heavy metal residues will quickly lead to 
irreversible damage of composite membranes.

	 Hydrogen peroxide for this application must be prepared with de-ionized feed water with 
less than 0.2 ppb iron. If the concentration of iron is above 0.2 ppb in the solution's makeup 
water, the membrane elements can be irreversibly damaged, increasing salt passage.

	 Any presence or indication of heavy metal precipitates (i.e., iron, manganese) on the 
membrane surface requires mandatory cleaning of the membranes with an acid solution 
before exposure to hydrogen peroxide. For details of the citric acid cleaning procedure, 
see TMM-330: CIP — Citric Acid. Failure to do so may result in catalyzed oxidation of the 
membrane surface by the hydrogen peroxide resulting in irreversible salt passage increase.

***) 	 After sterilization, thoroughly flush the system with permeate or pre-treated raw water 
before placing the system back online. If the preservation of membranes is required as part 
of an extended shutdown, the system must be thoroughly flushed before introducing any 
preservative solutions.

Biocide
DBNPA (2,2-dibromo-3-nitrilopropionamide) is a highly effective non-oxidizing 
broad-spectrum biocide used to control algae, bacteria, and fungi in reverse 
osmosis systems and other industrial water applications.

This product is typically applied as a shock treatment to control biological activity 
within membrane elements. Dosing frequency depends on the microbiological 
activity of the RO feed water and the condition of the membranes.

There are several DBNPA-based products available. For more information 
about DBNPA, refer to DBNPA supplier technical data and Safety Data Sheet or 
contact your chemical supplier for recommendations.
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Periodic hot water sanitization (pasteurization) is a preventive measure to 
reduce bacteria and fungus growth. The following recommendations apply to 
TORAY hot water-resistant elements (TS types).

CAUTION.

•	 Temperature slope during heating & cool down period: maximum 2.0°C / minute.

•	 	It is preferable to use permeate, or at least softened water, for this procedure.

•	 	Do not apply heat sanitization to standard RO products, as it will cause 
irreversible damage.

INSTRUCTION. For effective sanitization, the water temperature can be 
increased up to 85°C (temperature required depends on bacteria strains 
present). Increasing the temperature to above 85°C can lead to irreversible 
damage to the elements. 

CAUTION.

•	 	Feed pressure during hot water treatment must always be ≤ 0.15 MPa (22 psi).

•	 	The maximum differential pressure should be 0.1 MPa (15 psi) per element.

The frequency of hot water treatment depends on feed water quality and the 
use of product water.. The average frequency of treatment should, however, not 
exceed one treatment per week.

INSTRUCTION. Microbiological testing of the feed, brine, and permeate 
streams determine the need for and effectiveness of heat sanitization.

It is important to open the permeate side valve and maintain no permeate side 
backpressure condition during high-temperature treatment. Feed and brine 
pressure should be higher than permeate side pressure at all times to avoid 
permeate back pressure problems.

TMM-410  HEAT SANITIZATION OF RO 
ELEMENTS (TS TYPES)

TMM-410
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General Guidelines
TORAY RO elements must be preserved in a solution to prevent biological 
growth on membrane surfaces during storage and performance loss in a 
subsequent operation.

Element preservation is necessary for:

•	 	Long term storage of new and used elements

•	 	RO system shutdown ≥ 24 hours

If the RO elements have been in service, see TMM-240 Shutdown considerations 
for RO systems.

Storage of New Elements
Store new elements in its original packaging until installing membrane elements 
into the pressure vessels for system startup. Recommended storage conditions 
are listed below:

1.	 Store elements in a cool and dry place inside a closed building. Keep 
elements away from exposure to direct sunlight.

Note: New elements are packaged with a preservative solution made of 
0.5–1.0% sodium bisulfite or sodium chloride, and a deoxidizer packet.

2.	 Elements must be stored within a temperature range from freezing point to 
35°C (95°F).

3.	 Oxygen impermeable plastic bags under a slight vacuum are used for 
packaging new elements. The elements are shipped in durable carton 
boxes. Store the elements in the original shipping cartons until they are 
installed in the RO system's pressure vessels. Dispose of used bags and 
deoxidizers as regular municipal solid waste.

4.	 Do not stack more than five rows of carton boxes when re-stacking from 
originally delivered packing (export packing).

5.	 Please keep the original element packaging dry at all times to preserve 
structural integrity.

TMM-500  STORAGE OF RO ELEMENT OUTSIDE 
OF PRESSURE VESSEL

TMM-500
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Storage of Used Elements
1.	 For storing elements that have been in service, refer to TMM-240: 

Shutdown Consideration for RO Systems. Using RO permeate or softened 
water, prepare a 500–1,000 ppm sodium bisulfite solution. To prepare the 
solution, use food-grade sodium metabisulfite (SMBS). SMBS reacts with 
water to form sodium bisulfite (SBS) according to this reaction:

	 Na2S2O5 + H2O ==> 2 NaHSO3

2.	 After soaking the elements for about 1 hour in the bisulfite solution, remove 
the elements and place them in a plastic oxygen barrier bag. Obtain oxygen 
barrier bags from Toray. Seal and label the bag(s), indicating the packaging 
date.

3.	 Storage conditions for used/repackaged elements are the same as for new 
RO elements. See page 1 of this section.

4.	 When sending back used elements to Toray, please contact Toray or its 
representative before unloading elements.

TMM-500
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The RO system's potential problems can be recognized early by monitoring the 
changes of permeate flow rate*, salt passage (salt rejection)*, and differential 
pressure* of the RO pressure vessels. Therefore, it is recommended that 
the system operator(s) record and review operational data frequently. Early 
detection of system performance decline will alert the operators to potential 
operational problems and initiate appropriate countermeasures to restore 
membrane element performance.

Typical performance changes and their countermeasures are explained in 
section TMM-610: Typical Performance Changes and Countermeasures.

The basic steps of troubleshooting are summarized below:

TMM-600  INTRODUCTION TO 
TROUBLESHOOTING

Action Item concerned

Check Calibration of Instruments: Pressure, Temperature, 
Conductivity, pH, Flow etc.

Review Daily operational data, normalized data, maintenance 
logs, and comparison of current performance to design 
specifications.

Investigate Reasons for performance changes and their possible 
causes. Refer to TMM-610 Typical Performance Changes 
and Countermeasures.

Troubleshoot Initiate corrective measures; perform countermeasures 
in a timely fashion e.g. chemical cleaning, sterilization, 
replacement of defective parts, system adjustments.

Permeate Center Pipe Probing Method 
If measuring permeate conductivity from a specific pressure vessel indicates 
a sudden and significant increase in permeate conductivity, a faulty o-ring 
(mechanical leak) or loss of rejection in the membrane may cause the high salt 
passage. Probing the elements will help determine the cause of the increase in the 
salt passage. Figures TMM-600-1 and TMM-600-2 shows the probing apparatus.

Water quality (conductivity) can be easily measured at different positions within the 
pressure vessel by sampling the water using the center pipe probing technique.

*) 	 Normalization of values marked with * is required to understand the operation data properly. 
Procedures for normalization are described in section TMM-230: Operation Monitoring.
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Figure TMM-600-2: Center pipe probing method 2
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Record reliable operational data daily to evaluate the performance of a RO 
system properly. Implement a regular instrument calibration to ensure the 
collected performance data is accurate. Logging of collected data and all 
maintenance procedures are important for proper system evaluation. Analysis 
of the recorded historical system data will help determine what remedy is best 
suited to recover any lost system performance.

This section is about problems and countermeasures regarding salt passage 
and permeate flow rate. Section TMM-230: Operation Monitoring discusses the 
impact of feed water conditions such as pressure, temperature, concentration, 
pH, and recovery ratio in the system performance.

The following abbreviations are used in this section:

NPFR 	 = Normalized permeate flow rate

NSP	 = Normalized salt passage

DP 		 = Differential pressure

TMM-610  TYPICAL PERFORMANCE CHANGES 
AND COUNTERMEASURES

TMM-610
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Potential causes Countermeasures

Change in feed water quality Check operating parameters 
(recovery, flux). Optimize pre-
treatment, check pre-filtration 
(perform any required adjustments).

Fouling by metal hydroxides, 
inorganic colloids, organic or 
bacterial matter

Optimize pre-treatment, followed by 
appropriate CIP and / or sterilization.

Fouling by suspended particles Chemical cleaning.

Optimize pre-treatment, check pre-
filtration equipment.

Case A: Normalized Permeate Flow Rate (NPFR) Decline:  
First Bank

Decreasing 
trend

Increasing

TMM-610
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Decreasing trend 
(major symptom)

Increasing trend

Case B: Normalized Permeate Flow Rate (NPFR) Decline:  
Last Bank

Potential causes Countermeasures

Change in feed water quality Check operating parameters 
(recovery, flux). Optimize pre-
treatment, especially the scale 
inhibitor injection system and 
dosage rate.

Scaling in bank 2 (precipitation of 
sparingly soluble salts

Check feed analysis for changes. 
Check scale inhibitor injection 
system and inhibitor dosage rate.

Fouling by metal hydroxides, 
inorganic colloids, organic or 
bacterial matter

Optimize pre-treatment, analyse the 
foulant followed by an appropriate 
CIP and / or sterilization procedure.

Fouling by suspended particles Analyze precipitate, followed by 
appropriate chemical cleaning.

TMM-610
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Potential causes Countermeasures

Membrane affected by exposure to 
oxidants, 

Use of non-compatible chemicals,

System operation outside 
recommended design values.

Check, modify and/or optimize 
chemicals that come in contact with 
the membrane elements.

Check oxidant removal apparatus  
(if any).

Check and adjust operating 
conditions according to 
recommendations of the membrane 
manufacturer.

Mechanical damage due to scratch 
by particles such as precipitation of 
sparingly soluble salts.

Check pre-treatment, in particular 
regarding pH adjustment and / or 
dosing rate of scale inhibitors.

Adjust system recovery with 
attention to limits given by feed 
water chemistry.

Case C: Normalized Salt Passage (NSP) Increase: All Vessels

TMM-610
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Case D: Normalized Permeate Flow Rate (NPFR) Decrease:  
All Banks Simultaneously

Potential causes Countermeasures

Initial stages of damage caused 
by exposure of non-compatible 
chemicals.

Check, modify and/or optimize 
chemicals coming in contact with the 
membranes. Check to make sure all 
chemicals are compatible with the 
installed membrane.

Check and adjust operating 
conditions according to 
recommendations of the membrane 
manufacturer.
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Case E: Normalized Permeate Flow Rate (NPFR) Decrease: All 
Banks Simultaneously with Variations for Individual Brine stages

Potential causes Countermeasures

Excessive concentration polarization Check and adjust operating 
conditions according to recommend 
guidelines. Make sure the 
minimum brine flow requirement 
has been maintained. Check the 
system’s recovery rate to make 
sure it is within the system design 
specifications- if needed reduce the 
recovery.

Check pre-treatment chemical 
dosage and addition.

Check and replace brine seals if 
necessary.
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Case F: Differential Pressure (DP) Increase

Potential causes Countermeasures

Contamination by particulate matter 
or bio-growth

Refer to Case A and B.

Check and improve pre-treatment, 
in particular for particle removal 
and carbon feed to system (TOC/
DOC ratio).

Excessive feed flow Check feed flow rates for 
compliance with recommendations 
and latest trends.

TMM-610
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Potential causes Countermeasures

Mechanical leakage due to

O-ring seal damage

Excessive feed flow / pressure drop

Excessive permeate backpressure

Detect location of the leak in a 
particular vessel by probing the 
pressure vessel in question.

Make sure permeate back pressure 
(permeate pressure minus feed/
brine pressure) is less than 0.03 MPa 
[5 psi] at all times especially during 
start-up and shut down.

Case G: Normalized Salt Passage (NSP) Increase:  
Individual Vessels

TMM-610
Section page 
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1.	 Toray will not accept any compatibility test inquiries as it is not RO membrane 
manufacturer’s scope.

2.	 Toray can provide information on the compatibility of RPI antiscalants to 
customers, as promoted by Toray.

3.	 Toray will disclose the recommended method for testing only as a reference 
for the compatibility of chemicals supplied by other chemical manufacturers. 
It is the customer's responsibility to make and draw their evaluations and 
conclusions. Toray does not take any responsibility for test results and 
findings made by customers.

4.	 Please contact Toray for the validity of the test results previously reported 
by Toray because compatibility will change due to the composition of 
chemicals or membrane specifications.

TMM-700  POLICY FOR CHEMICAL 
COMPATIBILITY TEST

TMM-700
Section page 
1 of 1
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A
Accessories — 7, 11

Acid dosing — 35

Acid insoluble scaling — 60

Acidic cleaning — 56

Acidic SHMP — 71

Activated carbon — 20

Agitation — 64, 67, 71

Agitator — 64

Air — 21

Algae — 78

Alkaline solution — 60

Ammonia (NH3) — 60, 64

Ammonia gas — 64

Ammonium — 39

Ammonium hydroxide (NH4OH) — 64

Antiscalant — 36, 38

ASTM D 4516 — 42

Atmospheric oxygen — 49

Atmospheric pressure — 26

B
Bacteria — 77, 78, 79

Bacterial contamination — 60

Bacterial growth — 52, 53

Bacterial matter — 60, 86, 87

Barium — 39

BaSO4 — 60

Bicarbonate — 39

Biocide — 78

Bio-fouling — 55

Biogrowth — 91

Biological activity — 49, 77, 78

Biological fouling — 55, 56

INDEX
Biological growth — 48

Biological oxygen demand — 39

Bisulfite surplus — 20, 34

Boron — 39

Brine — 17, 18, 23, 24, 31

Brine flow — 8, 21, 25, 27, 90

Brine seal — 7, 11, 12, 14, 18, 90

Brine surplus of HSO3- — 34, 36, 38

Brownish color residue — 55

C
CaF2 — 60

Calcium — 39

Calcium scale — 55, 56, 60

Calibration — 22, 40, 82, 85

Carbon dioxide — 39

Carton box — 80

Cartridge filter change — 40, 62

Cartridge manufacturer — 20

CaSO4 — 60

Cationic compounds — 20

Caustic soda (NaOH) — 46, 50, 52, 56, 64, 
70, 71

Centrifugal pump — 25, 28, 29

Check points — 30

Check valves — 26, 46

Chemical additives — 40

Chemical analysis — 55

Chemical cleaning — 32, 42, 53, 56, 58, 82

Chemical cleaning circulation — 65, 69

Chemical composition — 31

Chemical dosage — 90

Chemical oxidants — 47

Chemical oxygen demand (COD) — 39

Chloride — 39
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Chlorine dioxide — 20

Chlorine exposure — 47

Chlorine removal — 20, 24

CIP flow rate — 58

CIP pressure — 58, 61

CIP solution — 58, 61, 68

CIP system — 61, 63

Circulation — 59, 61, 62, 65, 68

Circulation pump — 64

Circulation time — 68

Citric acid — 56, 60, 64, 65, 66

Cleaning chemicals — 58

Cleaning flow rate — 58, 61

Cleaning procedure — 55, 56, 57, 64, 67, 71

Cleaning pump — 61, 64

Cleaning solution — 71, 72, 73

Cleaning solution tank — 65, 68, 69, 72

Cleaning solution volume — 68, 72

Cleaning system pump — 73

Cleaning tank — 62, 64, 67, 68, 71, 73

Cleaning technique — 59

Cleaning water — 64, 67, 71

Clogging — 71

Colloids — 31, 54, 55, 60, 86

Concentration polarization — 90

Conductivity — 22, 23, 39, 40

Contamination — 8, 53, 54, 56, 58, 60

Conversion — 31

Countermeasures — 33, 82, 85, 86

D
Daily monitoring — 33, 42

Daily operation — 25

Daily operational data — 82

Data log sheet — 24

Data logging intervals — 30

DBNPA — 78

Dechlorination — 35, 37, 47

De-ionized feed water — 78

Deoxidizer — 80

Deoxidizer packets — 80

Detergent — 56

Detergent cleaning — 67

Differential pressure (DP) — 21, 24, 25, 30, 
40, 54, 62, 79, 82, 91

Direct sunlight — 80

Dirt — 13

Discharge — 25, 26, 40, 61

Dispose — 19, 72

Distance "A" — 15

Documentation — 17

Dodecyl Sodium Sulfate — see DSS

Dosing frequency — 78

Dosing rate — 88

Downstream element — 14, 15, 18, 75

Drain — 61

DSS (Dodecyl Sodium Sulfate) — 60, 67, 69

Dust — 6, 13, 20, 74

E
EDTA — 56, 60

Element box — 7

Element preservation — 40, 52, 80

Element removal — 18

Element stack — 18, 80

End plate — 6, 14, 15

End plate seal — 15

Energy recovery devices (ERD's) -22, 27

Excel -17, 42
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Excessive feed flow -29, 91, 92

Excessive flow rates -25

Excessive permeate back pressure -92

Eye contact -74

F
Factory test result -17

Feed condition -23

Feed pH -31

Feed water chlorine concentration -34, 36, 
38

Feed water conductivity -34, 36, 38

Feed water FI (SDI15) --34, 36, 38

Feed water ORP -34, 36, 38

Feed water pH -33, 35, 37

Feed water pressure -34, 36, 38, 72, 79

Feed water quality -6, 20, 25, 30, 79

Feed water Temperature -30, 34, 36, 38

Feed water turbidity (NTU) -36, 38

Feed/brine pressure -51, 59, 62, 92

Ferric hydroxide -56

Filter cartridge -20, 40, 62

Flocculants -20

Flow direction arrow -8

Fluctuating operating conditions -34, 36, 38

Fluctuating pressure -35, 37

Fluoride -39

Flush RO system -25

Flushing flow rate -21

Flushing procedure -50

Flushing water -46, 48, 50, 52

Foam formation -67, 68

Foam production -67

Foaming -62, 72

Food grade -81

Formaldehyde (HCHO) -77

Foulant type -55

Foulants -56

Fouling -52, 54, 55, 88

Fouling Index (SDI15) -20, 23

Fouling tendency -31

Freezing -46

Freezing point -80

Frequency (speed) -29

Frequency -29, 30, 33, 40, 78, 79

Frequency controlled motor -29

FRP (Fiber Reinforced Plastic) -8

Fungus -78, 79

G
Gaps -15

Glycerine -8, 11, 13, 14

Grease -20

Guidelines -33, 55, 58

H
Hardness concentration -71

HCl -71, 72

Heat exchange system -34, 36

Heat sanitization -79

Heavy metal residues -78

Heavy metals -58, 78

High pH feed water -46, 50, 52

Hot water sanitization -79

Hot water treatment -79

Hydrochloric acid (HCl aq.) -60, 71, 72

Hydrogen peroxide (H2O2) -77, 78

Hydrogen sulfide (H2S)-39
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I
Individual ions -24, 34, 36, 38

Individual serial numbers -17

Individual stage -22, 46

Industrial waste -19

Initial membrane performance -32

Initial operation -23

Initial start-up -17

Initial trial run -21, 22

Inner surface -13

Inorganic colloids -55, 60, 86, 87

Inspection -18

Installation -6, 21

Installation direction -8

Installed location -17

Instrumentation -22

Interconnector -7, 18, 76

Interconnector O-rings -18, 76

Iron as ion -39

Iron fouling -55

Irreversible damage -33, 79

Irreversible flux loss -77

Isolation valve -46, 47, 48, 51

K
Key factors -5, 31

L
Line pressure -21

Loading process -17

Loam -55

Local regulations -19, 62

Log book -31

Logging intervals -34

Long term storage -18, 80

Long-term shut-down -48

Lubricant -8, 20

Lubrication -13

M
Magnesium -39

Maintenance Items -40

Maintenance log -40, 82

Maintenance procedures -30, 85

Make-up water -53, 58

Manganese -37

Maximum temperature of cleaning solution 
-59

Mechanical damage -14, 88

Mechanical leak -82

Mechanical leakage -92

Membrane damage -51, 59, 62

Membrane surface -50, 54, 56

Metal compounds -65

Metal foulant(s) -65

Metal hydroxides -56, 60, 86, 87

Metal residues -6, 20

Microbiological activity -78

Microbiological testing -79

Microorganism -39

Millipore Type HA -31

Minimum brine flow -90

Mixer -67

Monitoring -30

Motorized mixer -71

Multiple RO trains -46

Multiport pressure vessel -18

Municipal solid waste -80
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N
NaHSO3 -see Sodium bisulfite

NaOH -see Sodium hydroxide

Net positive suction head (NPSH) -61

New elements -80

Nitrate -39

Non-compatible chemicals -88, 89

Nonionic compounds -20

Non-oxidizing broad-spectrum biocide -78

Normal safety-equipment -74

Normalization -32

Normalization program -42

Normalization software -32

Normalization standard data -23

Normalized data -84

Normalized differential pressure -55

Normalized permeate flow rate -34, 36, 38

Normalized permeate flow rate -55, 86, 87, 
89, 90

Normalized salt passage -34, 36, 38

Normalized salt passage -55, 88, 92

NPFR -85, 86, 87, 89, 90

NSP -85, 88, 92

NTU -see Turbidity

O
Oil -6, 20

Operating data -30, 33, 44

Operating pressure -22

Operation parameters -34

Operational events -31

Organic deposits -6

Organic fouling -50, 56

Organic material -55

Organic matter -60, 86, 87

Original conditions -32, 42

Original operating parameters -30

Original packaging -7, 80

O-ring seal damage -92

O-ring seals -19, 82

O-rings -6, 7, 14, 76

ORP meter -34, 36, 38

Oxidant free feed water -65, 69

Oxidant removal -88

Oxidants -20, 46, 50, 52, 88

Oxidizing agent -53, 58, 64, 67, 71, 77

Oxygen barrier bag -81

Oxygen impermeable plastic bag -80

P
Particulate matter -91

Pasteurization -79

Performance change -85

Permeate -23, 57, 75

Permeate adapter -6, 14, 6

Permeate adaptor tube -15

Permeate back pressure -51, 59, 62, 92

Permeate back pressure problems -22, 79

Permeate center pipe probing method -82

Permeate conductivity -23, 82

Permeate flow -24

Permeate flow rate -22, 31, 54, 82

Permeate header -15

Permeate blind plug adaptor (solid) -7

Permeate plugs -16

Permeate port -6, 14, 16

Permeate port adaptor (open) -7

Permeate pressure -24, 51, 59
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Permeate quality -31

Permeate side valve -62, 79

Permeate tubes -8

Permeate water -24, 5, 26, 79

pH -22, 23, 38, 39, 46

pH adjustment -88

Phosphate -39

Pipe headers -61

Piping ports -18

Piping system -6, 16, 21, 62

Plastic bag -19, 80

Plunger (displacement) pump -27

Polyoxyethylene Sodium Lauryl Sulfate 
(PSLS) -60

Potassium -39

Potential problems -82

Prechlorination -35, 37

Precipitation -54, 87, 88

Preservation procedure -52

Preservation solution -48, 53, 80

Pressure drop -22, 25, 50, 57

Pressure vessel -6, 7, 13, 17, 46, 52, 65, 69, 80

Pressure vessel manufacturer -7, 14, 15, 16

Pre-treated feed water -6, 21, 25, 46, 50, 52

Pre-treated raw water -58, 78

Pretreatment -20, 40

Product back pressure -46

Product tube -18

Proper disposal -19

Published guidelines -20

Pump head -62

Purge air -21

PVC pipe -18

R

Raw water -71

Raw water quality -54

Recirculation pump -64, 71

Recovery (conversion) ratio -22, 25, 31

Regular calibration -40

Regular monitoring -30

Regular performance normalizations -30

Regulating valve -25

Repeated cleanings -54

Replacement -18, 19

Residual chlorine -47, 53, 58, 77

Residual chlorine conc. -40

Residual cleaning chemicals -58

Retaining ring -6, 14, 15, 21

Rinse -65, 69

RO cleaning -54, 55

RO feed pressure -23

RO operating parameters -25

RO permeate -64, 67, 71, 81

RO pressure vessels -12, 82

RO product water -46, 50, 52

RO system cleaning -40

RO system headers -65, 69

S
Salinity -32, 42

Salt passage -82

Salt rejection -82

Sanitization -77, 79

Sanitization methods -77

Sanitizing solutions -77

SBS -see Sodium bisulfite

Scale inhibitor -87, 88

Scaling -52, 60, 87
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Scratch -6, 8, 13, 88

SDI15 -see Slit density fouling index

Shim rings -15

Shimming procedure -16, 76

Shipment -18

Shipping bag -8, 9, 10

SHMP -see Sodium hexametaphosphate

Shock treatment -78

Short-term shut-down -47

Shutdown -46

Side port -18

Silica -55

Silicate -39

Silicic acid -39

Silt Density fouling index (SDI15) -20, 23, 31, 
54, 55

Slimy -55

Smell -55

Sodium -39

Sodium bicarbonate (NaHCO3) -77

Sodium bisulfite (SBS) -8, 47, 53, 77, 80, 81

Sodium chloride solution -8

Sodium hexameta　phosphate (SHMP) -60, 71

Sodium hydroxide (NaOH) -60, 64, 70

Sodium metabisulfite (SMBS) -81

Sodium tripolyphosphate -60

Soft mop -6, 13, 26

Softened drinking -34

Softened water -58, 64, 67, 71, 73, 79, 81

Spacer material -57

SrSO4 -see Strontium sulfate

Start-up -17, 20

Start-up sequence -26

Start-up procedures -26, 27

Sterilization -60

Sterilization procedure -87

Sticky -55

Storage -80

Storage solutions -47

Strontium -39

Strontium sulfate (SrSO4) -60

Sulfate -39, 49

Surfactants -20, 40

Suspended particles -86, 87

Suspended solids -31, 54, 58

Swab -6, 13, 26

System adjustments -30

System log -40

System performance -23, 30

System piping -61, 69

System recovery -88

System volume -61

T
TDS (conductivity) -23, 24

Temperature -39, 40, 46

Temperature slope -79

Textile aides -20

Thrust device -7

Thrust ring -6, 14

TOC/DOC ratio -91

Tolerance -15

Toray web site -32, 42

TorayTrak -32, 42

Total dissolved solids (TDS) -39

Total hardness -34, 71

Total ions -31

Total organic carbon (TOC) -39

Total system -24
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Trace element origin -17

Trisodium phosphate (Na3PO4, TSP) -60, 70

Troubleshooting -82

TS types -79

TSP -see Trisodium phosphate

Turbidity (NTU) -20, 23

Type HA -30

Typical signs -32

U
Unpack -7

Upstream end -15

Used elements -80, 81

V
Velocity -50

Vent port -21

Venting air -21

Vessel manufacturer -7

Vessel permeate adaptors -7

Victaulic couplings -21

Viscosity -13

V-shaped brine seal -12

W
Water hammer -21, 25, 35, 37

Water temperature -42, 79

Weight -55

Well water -34, 36

Wet -46, 52
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www.water.toray

Toray specializes in the development and manufacture 
of innovative membrane technologies. We offer an 
integrated approach using our RO, NF, UF, MBR, and 
antiscalant products to solve water and process treatment 
challenges. Contact us today to find out how Toray can 
help maximize water recovery, achieve high water quality 
for water reuse, lower energy requirements, and minimize 

life cycle costs. TORAY, experts in RO, NF, UF and MBR.
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