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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? 

___________________________________________ 



95 
 

Appendix 3 (Continued) 

 

System Settings (Per Skid/Train) 

 

 Skid 

1 

Skid 

2 

Skid 

3 

Skid 

4 

Skid 

5 

Skid 

6 

Recovery Rate       

Feed Pressure       

∆P       

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, ∆P, etc.): 

_____________________________________________________________

_____________________________________________________________

____________________________________________________________ 

How often do you clean? 

____________________________________________________________ 

 

Size of Tank: 

_____________________________________________________________ 

 

Protocol: 

 

Physical Parameters 

Chemical Duration/Pressure 

of Forward Flush 

Duration/Pressure 

of Backwash 

Type of 

Water 

Used 

Sequence of 

Forward Flush 

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 
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Appendix 4 (Continued) 
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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) 

 

Figure 29: Pre Cleaning Data for 2/19/07 (15 min, NaOH, Ambient Temp) 
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Appendix 5 (Continued) 

    

 
 

Figure 30: Post Cleaning Data for 2/19/07 (15 min, NaOH, Ambient Temp) 
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Appendix 5 (Continued) 

   

 
 

Figure 31: Pre Cleaning Data for 3/26/07 (15min, NaOH, Ambient Temp) 
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Appendix 5 (Continued) 

 

 
 

Figure 32: Post Cleaning Data for 3/26/07 (15min, NaOH, Elevated Temp) 
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Appendix 5 (Continued) 

 

Figure 33: Pre Cleaning Data for 2/19/07 (30 min, NaOH, Ambient Temp) 
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Appendix 5 (Continued) 

 

 
 

Figure 34: Post Cleaning Data for 2/19/07 (30 min, NaOH, Ambient Temp) 
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Appendix 5 (Continued) 
 

 
 

Figure 35: Pre Cleaning Data for 3/26/07 (30 min, NaOH, Ambient Temp) 
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Appendix 5 (Continued) 

 
 

Figure 36: Post Cleaning Data for 3/26/07 (30 min, NaOH, Ambient Temp) 

 

5

5.5

6

6.5

7

7.5

8

8.5

9

9.5

10

0 2 4 6 8 10 12 14

S
p

e
ci

fi
c 

F
lu

x
 (

LM
H

/b
a

r)
Raw Data

Temperature Corrected

70

75

80

85

90

95

100

0 2 4 6 8 10 12 14 16

P
e

rc
e

n
t 

R
e

je
ct

io
n

Raw Data

Temperature Corrected

20

22

24

26

28

30

32

34

0 2 4 6 8 10 12 14 16

Te
m

p
e

ra
tu

re
 (

C
)

Time (min)



109 
 

 

Appendix 5 (Continued) 
 

 

Figure 37: Pre Cleaning Data for 5/02/07 (45 min, NaOH, Ambient Temp) 
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Appendix 5 (Continued) 
 

 
 

Figure 38: Post Cleaning Data for 5/02/07 (45 min, NaOH, Ambient Temp) 
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Appendix 5 (Continued) 
 

 
 

Figure 39: Pre Cleaning Data for 5/02/07 (45 min, NaOH, Ambient Temp) 
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Appendix 5 (Continued) 

 

 
 

Figure 40: Post Cleaning Data for 5/02/07 (45 min, NaOH, Ambient Temp) 
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Appendix 5 (Continued) 
 

 
 

Figure 41: Pre Cleaning Data for 3/25/07 (60 min, NaOH, Ambient Temp) 
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Appendix 5 (Continued) 
 

 
 

Figure 42: Post Cleaning Data for 3/25/07 (60 min, NaOH, Ambient Temp) 
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Appendix 5 (Continued) 
 

 
 

Figure 43: Pre Cleaning Data for 5/4/07 (60 min, NaOH, Ambient Temp) 
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Appendix 5 (Continued) 
 

 
 

Figure 44: Post Cleaning Data for 5/4/07 (60 min, NaOH, Ambient Temp) 
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Appendix 5 (Continued) 

 

 
 

Figure 45: Pre Cleaning Data for 2/18/07 (15 min, NaOH, Elevated Temp) 
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Appendix 5 (Continued) 

 

 
 

Figure 46: Post Cleaning Data for 2/18/07 (15 min, NaOH, Elevated Temp) 
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Appendix 5 (Continued) 

 

 
 

Figure 47: Pre Cleaning Data for 3/20/07 (15 min, NaOH, Elevated Temp) 
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Appendix 5 (Continued) 

 

 
 

Figure 48: Post Cleaning Data for 3/20/07 (15 min, NaOH, Elevated Temp) 
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Appendix 5 (Continued) 

 

 
 

Figure 49: Pre Cleaning Data for 2/18/07 (30 min, NaOH, Elevated Temp) 
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Appendix 5 (Continued) 

 

 
 

Figure 50: Post Cleaning Data for 2/18/07 (30 min, NaOH, Elevated Temp) 
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Appendix 5 (Continued) 

 

 
 

Figure 51: Pre Cleaning Data for 3/13/07 (30 min, NaOH, Elevated Temp) 
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Appendix 5 (Continued) 

 

 
 

Figure 52: Post Cleaning Data for 3/13/07 (30 min, NaOH, Elevated Temp) 
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Appendix 5 (Continued) 

 

 
 

Figure 53: Pre Cleaning Data for 2/23/07 (45 min, NaOH, Elevated Temp) 
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Appendix 5 (Continued) 

 

 
 

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) 

 

5

5.5

6

6.5

7

7.5

8

8.5

9

9.5

10

0 2 4 6 8 10 12 14

S
p

e
ci

fi
c 

F
lu

x
 (

LM
H

/b
a

r)
Raw Data

Temperature Corrected

70

75

80

85

90

95

100

0 2 4 6 8 10 12 14 16

P
e

rc
e

n
t 

R
e

je
ct

io
n

Raw Data

Temperature Corrected

20

22

24

26

28

30

32

34

0 2 4 6 8 10 12 14 16

Te
m

p
e

ra
tu

re
 (

C
)

Time (min)



132 
 

 

Appendix 5 (Continued) 
 

 
 

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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Appendix 5 (Continued) 

 

 
 

Figure 83: Pre Cleaning Data for 5/8/07 (15 min, Permeate, Ambient Temp) 
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Appendix 5 (Continued) 

 

 
 

Figure 84: Post Cleaning Data for 5/8/07 (15 min, Permeate, Ambient Temp) 
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Appendix 5 (Continued) 

 

 
 

Figure 85: Pre Cleaning Data for 3/9/07 (30 min, Permeate, Ambient Temp) 
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Appendix 5 (Continued) 

 

 
 

Figure 86: Post Cleaning Data for 3/9/07 (30 min, Permeate, Ambient Temp) 
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Appendix 5 (Continued) 

 

 
 

Figure 87: Pre Cleaning Data for 3/9/07 (30 min, Permeate, Ambient Temp) 
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Appendix 5 (Continued) 

 

 
 

Figure 88: Post Cleaning Data for 3/9/07 (30 min, Permeate, Ambient Temp) 
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Appendix 5 (Continued) 

 

 
 

Figure 89: Pre Cleaning Data for 2/23/07 (45 min, Permeate, Ambient Temp) 
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Appendix 5 (Continued) 

 

 
 

Figure 90: Post Cleaning Data for 2/23/07 (45 min, Permeate, Ambient Temp) 

 

5

5.5

6

6.5

7

7.5

8

8.5

9

9.5

10

0 2 4 6 8 10 12 14

S
p

e
ci

fi
c 

F
lu

x
 (

LM
H

/b
a

r)

Raw Data Temperature Corrected

70

75

80

85

90

95

100

0 2 4 6 8 10 12 14 16

P
e

rc
e

n
t 

R
e

je
ct

io
n

Raw Data

Temperature Corrected

20

22

24

26

28

30

32

34

0 2 4 6 8 10 12 14 16

Te
m

p
e

ra
tu

re
 (

C
)

Time (min)



163 
 

Appendix 5 (Continued) 

 

 
 

Figure 91: Pre Cleaning Data for 5/8/07 (45 min, Permeate, Ambient Temp) 
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Appendix 5 (Continued) 

 

 
 

Figure 92: Post Cleaning Data for 5/8/07 (45 min, Permeate, Ambient Temp) 

 

5

5.5

6

6.5

7

7.5

8

8.5

9

9.5

10

0 2 4 6 8 10 12 14

S
p

e
ci

fi
c 

F
lu

x
 (

LM
H

/b
a

r)
Raw Data

Temperature Corrected

70

75

80

85

90

95

100

0 2 4 6 8 10 12 14 16

P
e

rc
e

n
t 

R
e

je
ct

io
n

Raw Data

Temperature Corrected

20

22

24

26

28

30

32

34

0 2 4 6 8 10 12 14 16

Te
m

p
e

ra
tu

re
 (

C
)

Time (min)


