








Appendix 3: Phone Survey to Other Water Treatment Plants

Chemical Cleaning Phone Questionnaire

Interviewer Name:

Date of Interview:

Pre-questionnaire

Do you treat seawater, brackish water, or freshwater? (Circle)

Do you have a biofouling issue? (Circle Y or N)

Only complete survey for brackish water or freshwater facilities.

Facility Information

Facility Name:

Facility Location:

Name of Operations Supervisor:

Phone Number: Email:

Flow Rate for Plant: Built Out Flow:
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Appendix 3 (Continued)

Membrane Information

Membrane Make: Membrane Model:

Membrane Dimensions: Year(s) Purchased:

Membrane Configuration Information

How many stages? Array setup?

Number of Skids/Trains: __ Number of Membranes per Pressure Vessel:

Do you rotate skids? (Circle Y or N)

If so, how often do you rotate?

If so, how do you preserve the membranes?

94



Appendix 3 (Continued)

System Settings (Per Skid/Train)

Skid | Skid | Skid | Skid | Skid | Skid
1 2 3 4 5 6

Recovery Rate

Feed Pressure

AP

NPF (Normalized Permeate
Flow)

MTC (Normalized Flux)

Pretreatment Information

Do you use Microfiltration prior to Reverse Osmosis? (Circle Y or N)

If so, what filter size? Nominal or Absolute (Circle)

Chemical Concentration in Feed
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Appendix 3 (Continued)

Cleaning Information

What determines when next cleaning is performed? (NPF, AP, etc.):

How often do you clean?

Size of Tank:

Protocol:

Physical Parameters

Chemical | Duration/Pressure | Duration/Pressure | Type of | Sequence of
of Forward Flush of Backwash Water Forward Flush

Used and Backwash
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Appendix 3 (Continued)

Chemical Parameters

Chemical

Recirculation

Duration

Concentration

Temp

Static
Soak

(Y/N)

Forward Flush
of Backwash

After Cleaning

Do you know of any other plants that I should survey?
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Appendix 4: Koch TFC 9921-S Membrane Specification Sheet

k4 KOCH

MEMBRANE SYSTEMS

Product Specification Sheet
TFC® 99215-400 Membrane Softening

MgS0Q, REJECTION: 99%

NaCl REJECTION: 85-90%
PRODUCTIVITY: 8,000 gpd (30.3 m’id)
MEMBRANE ACTIVE AREA: 400 ft* (37.2 m?)
SPACER THICKNESS: 31 mil (0.79 mm)

Test conditions:

1. Mixed feed with 700 mg/l TDS of which at least 45% are monovalent ions, at 80 psi (552 kPa)
applied pressure, 15% recovery, 77°F (25°C) and pH 7.5. Data are collected after 30 minutes of
operation. Rejection values shown are typical.

2. 1000 mg/l MgSQy in distilled water, at 80 psi (552 kPa) applied pressure, 15% recovery, 77°F
(25°C) and pH 7.5. Data are collected after 30 minutes of operation. Rejection values shown are
typical.

TFC®-S softening membrane is used in applications where softening (hardness removal) and
organic reduction are the main treatment objectives.

BRINE SEAL FILAMENT WOUND Nominal Diameter 8.57
003s707 \ PROTECTIVE SHELL

INTERGCONNECTOR
0035264

Bl PERMEATE

O-RING
0035463

FEED L— Mominal Length 40" —i'l LONGENSRATE

see reverse side for important product technical and warranty information

Koch Membrane Systems revision 1, 2002

AANEA MUA Frrrn Band « San Miaaa A 09474 o (GE0L SO& 9940 « [OEEY BAE TR = Tall Cran 1 G0N0 B9 4780
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Appendix 4 (Continued)

K4 KOCH

MEMBRANE SYSTEMS

Technical Information

TFC® 99215400 Membrane Softening

1:

Individual element productivity may vary +20/-15% of the nominal value shown on the front side of this document.

2, Allowable operating pH range: 4.0 to 11 Cleaning pH range: 2.5 fo 11 Refer to Koch Membrane Systems Cleaning
Instructions for additional information.

3. Maximum operating pressure: 350 psi (2,410 kPa). Operation at any pressure below 350 psi (2,410 kPa) is allowed
provided the operation is within the hydraulic limits stated in 4 and 9 below.

4. Maximum recommended differential pressure across any element is 10 psi (69 kPa). Maximum allowable differential
pressure across any length pressure vessel is 60 psi (413 kPa).

5. Allowable feedwater temperature range: 1°C to 45°C (34°F to 113°F). The effect of temperature on net operating
pressure and/or permeate productivity can be calculated from Koch Membrane Systams Bulletin, TEMPERATURE
EFFECT.

6. Exposure of TFC®-S membrane to free chiorine or other similar oxidizing agents is not recommended. Sodium
metabisulfite is the preferred chemical reducing agent for chlorine or other similar oxidizing agents. Contact Koch
Membrane Systems for additional information.

7. Elements may be cleaned with anionic or nonionic surfactants. Cationic surfactants should be avoided as irreversible
fouling may occur.

8. During element installation, use only glycerin or water as a lubricant. Do not use petroleum or vegetable based oils or
solvents for brine seal or O-ring lubrication as damage to the element may occur and void the warranty.

9. Maximum recommended recovery rate for any pressure tube in the system as a function of the number of elements
per tube:

Elements/tube One Two Three Four Five Six
Maximum recovery (%) 17 29 38 44 45 53

10. Operation at recoveries greater than the guideline maximums stated in 8 may result in excessive boundary layer
conditions or brine concentrations, Contact your distributor or Koch Membrane Systems for assistance,

11, Elements are provided with a feed channel spacer thickness of 31-mil nominal,

Koch Membrane Systems revision 1, 2002
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Appendix 5: Pre and Post Tests for All FSM Cleanings

This appendix contains graphs that illustrate the conditions during the
pre and post tests for cleanings on the FSM. The first graph shows
the difference between temperature corrected specific flux and raw
specific flux over time. The second graph shows the difference
between temperature corrected percent rejection and raw percent
rejection over time. The third graph illustrates how temperature
changes over time.
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Appendix 5 (Continued)
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Figure 29: Pre Cleaning Data for 2/19/07 (15 min, NaOH, Ambient Temp)
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Appendix 5 (Continued)
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Figure 30: Post Cleaning Data for 2/19/07 (15 min, NaOH, Ambient Temp)
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Appendix 5 (Continued)
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Figure 31: Pre Cleaning Data for 3/26/07 (15min, NaOH, Ambient Temp)
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Appendix 5 (Continued)
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Figure 32: Post Cleaning Data for 3/26/07 (15min, NaOH, Elevated Temp)
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Appendix 5 (Continued)
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Figure 33: Pre Cleaning Data for 2/19/07 (30 min, NaOH, Ambient Temp)
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Appendix 5 (Continued)
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Figure 34: Post Cleaning Data for 2/19/07 (30 min, NaOH, Ambient Temp)
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Figure 35: Pre Cleaning Data for 3/26/07 (30 min, NaOH, Ambient Temp)
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Appendix 5 (Continued)
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Figure 36: Post Cleaning Data for 3/26/07 (30 min, NaOH, Ambient Temp)
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Appendix 5 (Continued)
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Figure 37: Pre Cleaning Data for 5/02/07 (45 min, NaOH, Ambient Temp)
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Figure 38: Post Cleaning Data for 5/02/07 (45 min, NaOH, Ambient Temp)
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Appendix 5 (Continued)
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Figure 39: Pre Cleaning Data for 5/02/07 (45 min, NaOH, Ambient Temp)
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Figure 40: Post Cleaning Data for 5/02/07 (45 min, NaOH, Ambient Temp)
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Figure 41: Pre Cleaning Data for 3/25/07 (60 min, NaOH, Ambient Temp)
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Appendix 5 (Continued)
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Figure 42: Post Cleaning Data for 3/25/07 (60 min, NaOH, Ambient Temp)
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Figure 43: Pre Cleaning Data for 5/4/07 (60 min, NaOH, Ambient Temp)
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Figure 44: Post Cleaning Data for 5/4/07 (60 min, NaOH, Ambient Temp)
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Figure 45: Pre Cleaning Data for 2/18/07 (15 min, NaOH, Elevated Temp)
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Figure 46: Post Cleaning Data for 2/18/07 (15 min, NaOH, Elevated Temp)
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Figure 47: Pre Cleaning Data for 3/20/07 (15 min, NaOH, Elevated Temp)
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Figure 48: Post Cleaning Data for 3/20/07 (15 min, NaOH, Elevated Temp)
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Figure 49: Pre Cleaning Data for 2/18/07 (30 min, NaOH, Elevated Temp)
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Figure 50: Post Cleaning Data for 2/18/07 (30 min, NaOH, Elevated Temp)
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Figure 51: Pre Cleaning Data for 3/13/07 (30 min, NaOH, Elevated Temp)
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Figure 52: Post Cleaning Data for 3/13/07 (30 min, NaOH, Elevated Temp)
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Figure 53: Pre Cleaning Data for 2/23/07 (45 min, NaOH, Elevated Temp)
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Figure 54: Post Cleaning Data for 2/23/07 (45 min, NaOH, Elevated Temp)
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Figure 55: Pre Cleaning Data for 5/06/07 (45 min, NaOH, Elevated Temp)
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Figure 56: Post Cleaning Data for 5/06/07 (45 min, NaOH, Elevated Temp)
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Figure 57: Pre Cleaning Data for 3/13/07 (60 min, NaOH, Elevated Temp)
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Figure 58: Post Cleaning Data for 3/13/07 (60 min, NaOH, Elevated Temp)
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Figure 59: Pre Cleaning Data for 5/6/07 (60 min, NaOH, Elevated Temp)
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Figure 60: Post Cleaning Data for 5/6/07 (60 min, NaOH, Elevated Temp)
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Figure 61: Pre Cleaning Data for 3/30/07 (15 min, Citric Acid, Elevated Temp)
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Figure 62: Post Cleaning Data for 3/30/07 (15 min, Citric Acid, Elevated Temp)
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Figure 63: Pre Cleaning Data for 5/8/07 (15 min, Citric Acid, Elevated Temp)
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Figure 64: Post Cleaning Data for 5/8/07 (15 min, Citric Acid, Elevated Temp)
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Figure 65: Pre Cleaning Data for 2/13/07 (30 min, Citric Acid, Elevated Temp)
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Figure 66: Post Cleaning Data for 2/13/07 (30 min, Citric Acid, Elevated Temp)
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Figure 67: Pre Cleaning Data for 3/30/07 (30 min, Citric Acid, Elevated Temp)
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Figure 68: Post Cleaning Data for 3/30/07 (30 min, Citric Acid, Elevated Temp)
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Figure 69: Pre Cleaning Data for 5/10/07 (45 min, Fisher Detergent, Elevated Temp)
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Figure 70: Post Cleaning Data for 5/10/07 (45 min, Fisher Detergent, Elevated

Temp)
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Figure 71: Pre Cleaning Data for 5/10/07 (45 min, Fisher Detergent, Elevated Temp)
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Figure 72: Post Cleaning Data for 5/10/07 (45 min, Fisher Detergent, Elevated

Temp)
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Figure 73: Pre Cleaning Data for 2/26/07 (45 min, KochKleen, Ambient Temp)
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Figure 74: Post Cleaning Data for 2/26/07 (45 min, KochKleen, Ambient Temp)
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Figure 75: Pre Cleaning Data for 5/4/07 (45 min, KochKleen, Ambient Temp)
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Figure 76: Post Cleaning Data for 5/4/07 (45 min, KochKleen, Ambient Temp)
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Figure 77: Pre Cleaning Data for 3/2/07 (45 min, KochKleen, Elevated Temp)
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Figure 78: Post Cleaning Data for 3/2/07 (45 min, KochKleen, Elevated Temp)
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Figure 79: Pre Cleaning Data for 3/6/07 (45 min, KochKleen, Elevated Temp)
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Figure 80: Post Cleaning Data for 3/6/07 (45 min, KochKleen, Elevated Temp)
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Figure 81: Pre Cleaning Data for 3/27/07 (15 min, Permeate, Ambient Temp)
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Figure 82: Post Cleaning Data for 3/27/07 (15 min, Permeate, Ambient Temp)
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Figure 83: Pre Cleaning Data for 5/8/07 (15 min, Permeate, Ambient Temp)
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Figure 84: Post Cleaning Data for 5/8/07 (15 min, Permeate, Ambient Temp)
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Figure 85: Pre Cleaning Data for 3/9/07 (30 min, Permeate, Ambient Temp)
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Figure 86: Post Cleaning Data for 3/9/07 (30 min, Permeate, Ambient Temp)
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Figure 87: Pre Cleaning Data for 3/9/07 (30 min, Permeate, Ambient Temp)
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Figure 88: Post Cleaning Data for 3/9/07 (30 min, Permeate, Ambient Temp)
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Figure 89: Pre Cleaning Data for 2/23/07 (45 min, Permeate, Ambient Temp)
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Figure 90: Post Cleaning Data for 2/23/07 (45 min, Permeate, Ambient Temp)
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Figure 91: Pre Cleaning Data for 5/8/07 (45 min, Permeate, Ambient Temp)
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Figure 92: Post Cleaning Data for 5/8/07 (45 min, Permeate, Ambient Temp)
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