




 

Table 3.  Cleaning limits *1)

Cleaning pH Range 0 – 12 

Cleaning Temperature Range 
0 – 40 degree C 

(32 – 104 degree F) 

Maximum concentration of NaClO as Cl2 3,000 mg/L 

Maximum NaClO exposure 
(lifetime contact time) as Cl2

1,000,000 mg/L hours 

Maximum acid contact time 1,000 hours (pH>0) 

*1): Please note that the specifications are subject to changes from time to time. 

 

Table 4.  Specifications of modules *1)

Module Type HFU-2020 HFU-1020 
HFU-1010 

(small module  
for pilot test) 

HFU-2008 
(small module  
for pilot test) 

Membrane Surface Area 
(Outer Surface) 

72 m2 

(775 ft2) 
29 m2 

(312 ft2) 
7.0 m2 

(75 ft2) 
11.5 m2 

(124 ft2) 

Diameter 
216 mm 

(8.50 inches) 
216 mm 

(8.50 inches) 
114 mm 

(4.49 inches) 
89 mm 

(3.50 inches) 
Dimensions 

Length 
2,160 mm 
(7.087 ft.) 

1,120 mm 
(3.675 ft.) 

1,078 mm 
(3.537 ft.) 

2,000 mm 
(6.562 ft.) 

Full of water 110 kg (243 lbs) 60 kg (132 lbs) 15 kg (33 lbs) 18 kg (40 lbs) 
Weight 

 Drained 67 kg (148 lbs) 40 kg (88 lbs) 9 kg (20 lbs) 11 kg (24 lbs) 
Housing Polyvinylchloride 

Materials 
Potting Epoxy Resin 

Top Victaulic joints 80A Victaulic joints 80A
IDF/ISO Clamp 

Union Fittings 1.5s 
IDF/ISO Clamp 

Union Fittings 1.5s

Bottom Victaulic joints 80A Victaulic joints 80A
IDF/ISO Clamp 

Union Fittings 1.5s 
IDF/ISO Clamp 

Union Fittings 1.5s
Connections 

Side Victaulic joints 65A Victaulic joints 65A
IDF/ISO Clamp 

Union Fittings 1.5s 
IDF/ISO Clamp 

Union Fittings 1.5s

Max. Feed 
Water Flow 

12 m3/h (53 gpm) 4.8 m3/h (21 gpm) 1.2 m3/h (5.1 gpm) 2.0 m3/h (8.4 gpm)

Max. 
Backwash 

Flow 
13.5m3/h (59 gpm) 5.4 m3/h (23 gpm) 1.3 m3/h (5.7 gpm) 2.1 m3/h (9.4 gpm)

Max. Air Flow 9.0 Nm3/h (5.3 scfm) 9.0 Nm3/h (5.3 scfm) 2.2 Nm3/h (1.3 scfm) 1.2 Nm3/h (0.7 scfm)

Filtration 
Method 

Outside-to-inside, Dead End or Cross Flow 

Max. Inlet 
Pressure 

300 kPa (43.5 psi) 

Operating 
Conditions 

Maximum 
Temperature 

40 degree C (104 degree F) 

 *1): Please note that the specifications are subject to changes from time to time. 

 

Handle and operate the modules within the ranges and 
the limits indicated in Table 1 to 4. Operation outside 
these ranges or limits may damage the modules, may 
affect filtration performance, and will void the warranty. 

!  CAUTION!  CAUTION

IV. 
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Configuration of Toray "HFU Series" Membrane Modules 
 

 
 

 
  

(1): Filtrate Outlet / Inlet of Backwash

Water 

(2): Air Outlet / Backwash Water Outlet 

(3): Feed Water Inlet / Air Inlet / Drain

Outlet 
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Fig. 1  Type: HFU-2020                Fig. 2  Type: HFU-1020 
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Fig. 3  Type: HFU-2008              Fig. 4  Type: HFU-1010 
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Installation 
 

The standard method to install the membrane modules is described below. 

 

1. Unpack the membrane module from wooden box or corrugated box. 

2. Remove plugging plate from each nozzle of the module. 

3. Drain out the preservative solution from the module. 

- Wear rubber gloves and safety glasses when you 

drain the preservative chemical. Note that the 

preserving chemical is sodium hypochlorite solution 

(100 mg/l of chlorine). If this solution splashes onto 

your skin, wash the affected part with running water. 

If the solution gets in your eyes or mouth, wash the 

affected part with enough amounts of running water 

for over 15 minutes and see a doctor immediately. 

!  DANGER!  DANGER

 

4. Put the module vertically on the pedestal in the module rack. Fix the module 

upright with the hanging hook and/or the supporting belt. (see Fig. 5) 

- Don't drop the module. 

- Use equipment such as chain blocks, a crane, or a 

forklift truck when you handle the module. The 

HFU-2020 module is too heavy to handle by hand. 

- Be careful not to install the module upside down. 

Confirm the module is installed in the right direction. 

- Don't over-tighten the module with the hanging hook 

and/or the supporting belt, or you may damage the 

module. 

- Don't allow the hollow fiber membrane to dry out 

even for a few hours, especially in summer. 

- Don't freeze the module. 

!  WARNING!  WARNING

!  CAUTION!  CAUTION
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(1) HFU-2020, HFU-1020      (2) HFU-2008, HFU-1010 

 

 

            Fig. 5  Installation of the membrane module

 

5. Connect the piping to each connection point of the module with Victaulic 

clamps (HFU-2020, HFU-1020) or ferrule joints (HFU-2008, HFU-1010). (see 

Fig. 6) 

 

- Keep the connection surface free of any dirt or oils. 

- Follow the instruction of the G-type Victaulic Joint 

Set-up Guide when using Victaulic Joint. A wrong 

use may cause the damage to the module. 

- Do not overtighten the clamp when using ferrule joint 

(IDF/ISO Clamp Union Fittings 1.5s), or you may 

damage the module. 

!  CAUTION!  CAUTION
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6. Make sure that the module is installed vertically. 

 

- If the module is not installed vertically, the effect of 

the air scrubbing would be reduced and effective 

filtration will be impaired. 

!  CAUTION!  CAUTION
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VI. Operation 
 

1. Filtration  
  

(1) Check that all piping is connected appropriately and flushed out prior to the 

operation. Fig. 6 shows a typical example of piping. 
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  Fig. 6  Typical example of piping 

 

 

(2) Make sure the feed water valve (V-1), the drainage valve (V-3), and the valve 

for the scrubbing air (V-2) are “closed”. 

(3) Make sure the filtrate water line is open. Open the air exhaust valve (V-4). 

(4) Gradually open the feed water valve (V-1) and charge the feed water to the 

module to purge any air out. 
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- Don't open the feed water valve (V-1) quickly, or 

water-hammer may occur and the module could be 

damaged. 

!  CAUTION!  CAUTION

 

(5) Confirm that the air is out of the module, and then close the air exhaust valve 

(V-4). 

(6) Set appropriate volume of filtrate water flow. 

 

- Don't exceed 300 kPa (43.5 PSI) to avoid damage to 

the module. 

- Operating conditions including the filtration flux and 

the physical cleaning should be properly set up, 

observing the rise of trans-membrane pressure. 

(Details are described in the next session.) Please 

contact us if you need technical support. 

!  CAUTION!  CAUTION

 

(7) When stopping operation, gradually close the feed water valve (V-1). 
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2. Backwash and Air-scrubbing 
 

The physical cleaning with backwash followed by air-scrubbing should be carried 

out periodically and automatically for the continuous filtration. The frequency of the 

physical cleaning mainly depends on the raw water quality. (Typical frequency is 

once every 30 minutes normally for surface water filtration. Please contact us if you 

need technical support.) Fig. 7 shows a typical example of the flow diagram for 

backwash and air-scrubbing. Don't carry out the backwash and the air-scrubbing 

simultaneously since it may damage the membrane. 
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Fig. 7  Flow diagram for backwash and air-scrubbing 

 

 

(1) Close the feed water valve (V-1) and stop the feed water pump. 

(2) Open the air exhaust valve (V-4). 

(3) Close the filtrate water valve (V-5) and open the backwashing valve (V-6) to 

feed back the filtrate water from the backwashing tank to the membrane 

module. During backwash, chemical feed pump can be operated to dose 

chemical to the backwash water. The dosing chemical is usually sodium 
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hypochlorite and the dosing ratio should be up to 50 mg/L as Cl2. 

 The flow rate of backwash water is set up in advance for 1.0 to 1.5 times filtrate 

water flow rate (don't exceed Max. Backwash Flow described in Table 4). 

(4) After backwashing for a fixed time (normally 30 seconds, up to 60 seconds), 

close the backwashing valve (V-6) and stop the backwashing pump. 

(5) Open the air exhaust valve (V-4) and the air-scrubbing valve (V-2) for 

air-scrubbing for a fixed time (normally 30 seconds, up to 60 seconds). 

 

- The air flow rate for air-scrubbing should be within 

the range below. Excessive air flow rate may 

damage the hollow fiber membrane. 

HFU-2020: 4.8 – 9.0 Nm3/h, normally 6.0 Nm3/h 

 (2.8 – 5.3 scfm, normally 3.5 scfm) 

HFU-2008: 0.7 – 1.2 Nm3/h, normally 0.8 Nm3/h 

 (0.4 – 0.7 scfm, normally 0.5 scfm) 

HFU-1020: 4.8 – 9.0 Nm3/h, normally 6.0 Nm3/h 

 (2.8 – 5.3 scfm, normally 3.5 scfm) 

HFU-1010: 1.2 – 2.2 Nm3/h, normally 1.5 Nm3/h 

 (0.7 – 1.3 scfm, normally 0.9 scfm) 

!  CAUTION!  CAUTION

 

(6) Close the air-scrubbing valve (V-2) and open the drainage valve (V-3). 

(7) Close the drainage valve (V-3) after the water is all drained out. 

(8) Run the feed water pump and open the feed water valve (V-1). 

(9) Close the air exhaust valve (V-4) after the air is purged from the module. 

 

- Always monitor filtrate water quality during filtration, 

and stop the operation if abnormal water quality is 

detected. If abnormal water quality is detected, 

check the integrity of the module with PDT (Pressure 

Decay Test) or DAF (Diffusive Air Flow Test). The 

recommended test procedure is provided as the 

technical information by Toray. 

!  CAUTION!  CAUTION
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3. Toray Maintenance Cleaning 
 

Instead of chemical dosing for every backwash, soaking the membrane to chemical 

solution several tens of minutes a day is also effective for membrane performance 

retention. This process is called Toray Maintenance Cleaning (TMC). The TMC is 

usually held following the backwash and air-scrubbing which does not contain the 

chemical dosing. The frequency and soaking time of the TMC mainly depends on 

the raw water quality. (Normally once a day and each soaking time are 20 minutes. 

Please contact us if you need technical support.) Fig. 8 shows a typical example of 

flow diagram for the TMC. 
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Fig. 8  Flow diagram for the TMC 

 

(1) Open the air exhaust valve (V-4) and the drainage valve (V-3). 

(2) Open the backwashing valve (V-6), run the NaClO feed pump and the 

backwashing pump to feed the chemical enhanced backwash water to the 

membrane module. 

 The flow rate of backwash water is set up in advance for 1.0 to 1.5 times filtrate 

water flow rate (don't exceed Max. Backwash Flow described in Table 4). 
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(3) As soon as the NaClO is detected in the drainage water, close the drainage 

valve (V-3). 

(4) After making sure water comes out from upper part of the side nozzle of the 

membrane module, stop the NaClO feed pump, close the backwashing valve 

(V-6) and stop the backwashing pump. 

(5) Soak the membrane in the chemical for a fixed time (normally 20minutes). 

During the soak, open the air-scrubbing valve (V-2) a few times (normally every 

5 minutes and each scrubbing time are 30 seconds). 

(6) Open the backwashing valve (V-6), run the sodium bi-sulfite (SBS) feed pump 

and the backwashing pump to deactivate the chlorine residue for a fixed time 

(normally 30 seconds). 

(7) Stop the SBS feed pump and the backwashing pump and close the 

backwashing valve (V-6), and then open the air-scrubbing valve for a fixed time 

(normally 30 seconds). 

 

- The air flow rate for air-scrubbing should be within 

the range below. Excessive air flow rate may 

damage the hollow fiber membrane. 

HFU-2020: 4.8 – 9.0 Nm3/h, normally 6.0 Nm3/h 

 (2.8 – 5.3 scfm, normally 3.5 scfm) 

HFU-2008: 0.7 – 1.2 Nm3/h, normally 0.8 Nm3/h 

 (0.4 – 0.7 scfm, normally 0.5 scfm) 

HFU-1020: 4.8 – 9.0 Nm3/h, normally 6.0 Nm3/h 

 (2.8 – 5.3 scfm, normally 3.5 scfm) 

HFU-1010: 1.2 – 2.2 Nm3/h, normally 1.5 Nm3/h 

 (0.7 – 1.3 scfm, normally 0.9 scfm) 

!  CAUTION!  CAUTION

 

(8) Close the air-scrubbing valve (V-2), open the drainage valve (V-3) to drain the 

chemical from the membrane module. 

(9) Close the drainage valve (V-3), and then open the backwashing valve (V-6) and 

run the backwashing pump (normally 30 seconds). Stop the backwashing pump 

and close the backwashing valve (V-6), and then open the air-scrubbing valve 

(V-2) (normally 30 seconds). Repeat this procedure until the overflow water 

meets the required water quality. 
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(10) Make sure the air-scrubbing valve (V-2) and the backwashing valve (V-6) are 

“closed” and the backwashing pump is “stopped”. 

 

- Always monitor filtrate water quality during filtration, 

and stop the operation if abnormal water quality is 

detected. If abnormal water quality is detected, 

check the integrity of the element with PDT 

(Pressure Decay Test) or DAF (Diffusive Air Flow) 

Test. The test procedure is provided as the technical 

information by Toray. 

!  CAUTION!  CAUTION
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4. Temperature Correction Factor 
 

The permeability of the membrane is influenced by temperature mainly because 

the water viscosity changes with temperature. When you evaluate the permeability 

correctly, you need to eliminate the temperature effect with the temperature 

correction factor (TCF) shown in Fig. 9. 

A Trans-Membrane Pressure (TMP) measured at some real temperature can be 

converted to 25 degree C corrected TMP with multiplying by TCF at real 

temperature shown in Fig. 9. 

A filtrate flow rate measured at some real temperature can be converted to 25 

degree C corrected filtrate flow rate with divided by TCF at real temperature shown 

in Fig. 9. 

 

  

0.0

0.2

0.4

0.6

0.8

1.0

1.2

1.4

1.6

0 10 20 30 40

 (℃)

温
度
補
正
係
数
 (
-
)

Temperature 

correction 

factor 

膜供給水温度Feed water temperature

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 9  Temperature correction factor (TCF) for HFU series 

 

 

The equation for calculating TCF at a temperature (T degree C) is as follows. 

 

TCF  

= 0.0008902 / (0.01257187 x EXP((1－0.005806436 x (273.15 + T)) / (0.001130911 

x (273.15 + T) - 0.000005723952 x (273.15 + T) x (273.15 + T))) / 1000) 
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VII. Chemical Cleaning 
 

The chemical cleaning should be carried out to remove foulants accumulated in the 

membrane pores or sticking to the membrane surface. 

 

- Carry out the chemical cleaning before the 

trans-membrane pressure rises up to 200 kPa (29.0 

PSI), or the module filtration performance could be 

reduced significantly. 

- Follow the instruction described in this manual when 

you carry out the chemical cleaning. If you use the 

unacceptable chemicals or perform the cleaning 

altered from the recommended procedure, the 

membrane could be seriously damaged. 

!  CAUTION!  CAUTION

 

- Pay full attention when handling chemicals and be 

sure to wear the safety gear such as glasses and 

gloves. The chemicals used for the chemical 

cleaning are harmful to people. If chemicals directly 

contact your skin, your eyes or other body parts, take 

the appropriate treatment as stated in its MSDS. 

- Do not mix sodium hypochlorite with acid. Such 

mixture generates toxic chlorine gas. 

- Stop operations when any instrumental anomalies 

occur or any sign of anomalies are observed. 

!  DANGER!  DANGER
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Fig. 10  Flow diagram for chemical cleaning  

 

(1) The flow diagram for cleaning simultaneously both outer surface and inside of 

hollow fiber membranes is shown in Fig. 10. The flow diagram can be changed 

case by case. Please contact us if you need the information in detail. 

(2) Open the chemical return valve and then open the chemical feed valve. 

(3) Run the chemical feed pump to start the circulation of chemical and then open 

the chemical permeate valve to have the chemical permeate through the 

membrane. 

(4) Circulate the chemical for a fixed time. 

(5) Stop the chemical feed pump. 

(6) Drain the chemical and rinse the cleaning line and the module thoroughly with 

product water. 
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- Take appropriate measures to prevent the 

mis-operation or accidents that could cause the 

chemicals to get into the product water. Check the 

piping and correctly position of each valve before 

starting the chemical cleaning. 

!  CAUTION!  CAUTION

 

(7) The standard conditions for chemical cleaning are shown in Table 5. 

 -  The concentration and the circulation time shown in Table 5 should be 

observed. Otherwise the membrane module may get damaged and/or the life of 

membrane may be shortened. 

 -  To get enough cleaning effect, the cleaning temperature should be higher than 

20 degree C. 

 -  The circulation flow rate for each type of the module is as follows. 

HFU-2020: 50 L/min (13 gpm) 

HFU-2008:  8 L/min (2.1 gpm) 

HFU-1020: 20 L/min (5.3 gpm) 

HFU-1010:  5 L/min (1.3 gpm) 

 

Table 5.  Standard conditions for chemical cleaning

Pollutants Chemicals 
Maximum 

Concentration 
Circulation
Time (hr) 

Inorganic substances Citric acid *1 3.0 wt% 1 - 3 

Organic substances Sodium hypochlorite 
3,000 mg/l 
as chlorine 

1 - 3 

*1: Besides citric acid, hydrochloric acid (with the maximum concentration of 1.0 mol/l), 

oxalic acid (with 1.0 wt%), sulfuric acid (with 0.05 mol/l) and nitric acid (with 0.1 mol/l) 

are acceptable. 
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- In the case of cleaning with acid and with sodium 

hypochlorite alternately, rinse the cleaning line and 

the module with clean water thoroughly after each 

cleaning. Use product water for rinsing and make 

sure that pH of the water in the module is in the 

range between pH 6.5 and 7.5 after rinsing. 

!  CAUTION!  CAUTION

 

- Do not use any other chemicals than those indicated 

above. 

- Do not mix sodium hypochlorite with acid. Such 

mixture generates toxic chlorine gas. 

!  DANGER!  DANGER
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VIII. Storage of Membrane Module 
 

Follow the instruction below when you store the modules. 

 

- Be careful not to freeze the modules. !  CAUTION!  CAUTION

 

1. Storage of New Membrane Modules 
 

Keep the modules in the original packing in a dark and cool place. 

Avoid direct sunlight and moisture. 

 

2. Storage of Membrane Modules after use 
 

(1) Short term, or temporary, shutdown or storage 

 In the case of the suspension of operation for less than four days, stop the feed 

water and keep modules full of water. 

 If the suspension lasts for four days to less than eight days, fill the module with 

the chemical described in Table 6. Use filtrate quality water. 

 

Table 6.  Conditions for storing membrane modules for less than eight days 

Maximum Storage period Chemical 
Concentration of the 

chemical 

7 days sodium hypochlorite 20 mg/l as chlorine 
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(2) Long term storage 

First carry out a chemical cleaning with sodium hypochlorite. Fill the module with 

the chemical described in Table 7. Use filtrate quality water. Follow the 

instructions shown in the table 7. 

Keep the modules sealed with the aqueous chemical solution shown in Table 6 

or Table 7. If removing modules from the system, seal them and store out of 

direct sunlight. 

 

Table 7.  Conditions for storing membrane modules for more than seven days 

Storage period Preservative Chemical
Concentration of the 

chemical 

more than 7 days sodium bisulfite 1,000 mg/l 

 

- Rinse the module thoroughly with clean water after 

the chemical cleaning with sodium hypochlorite, and 

fill the module with sodium bisulfite solution. Toxic 

chlorine gas is generated in the case of mixing 

sodium hypochlorite with sodium bisulfite without first 

flushing with water. 

!  DANGER!  DANGER

 

 

3. Replace Preservative Chemical 
 

Check the pH value of sodium bisulfite solution as the preservative and replace 

the chemical if the pH is below three (3.0). Sodium bisulfite solution with a pH of 

3 - 6 is active for the preservation. Sodium bisulfite reacts with oxygen and forms 

sulfuric acid which results in a lower pH.
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This Instruction Manual does not intend to guarantee the results of application of the 
information provided herein or the safety and the compatibility of this product. 
Before using this product, the user is asked to check for its safety and compatibility with 
the intended purpose. 
The content of this Instruction Manual is subject to revision from time to time. 
Unauthorized use or reproduction of this manual is forbidden. 
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Toray Membrane USA, Inc. 
Cleaning Procedures for Composite Polyamide  

RO Membrane Elements 
 
This bulletin provides general information about the most typical foulants which may affect the 
performance of Composite Polyamide Reverse Osmosis (RO) membrane elements, and 
procedures for the removal of these foulants. The information in this bulletin applies to both 4-inch 
and 8-inch diameter RO membrane elements. 
 
The surface of the RO membrane is subject to fouling by foreign materials which may be present 
in the feed water. Examples are: 
 

• Calcium carbonate scale 
• Sulfate scale of calcium, barium or strontium 
• hydrates of metal oxides (iron, manganese, copper, nickel, aluminum, etc.) 
• Polymerized silica scale 
• Inorganic colloidal deposits 
• Mixed inorganic/organic colloidal deposits 
• NOM organic material (Natural Organic Matter) 
• Man-made organic compounds (e.g. antiscalant/dispersants, cationic polyelectrolytes) 
• Biological (bacterial bioslime, algae, mold, or fungi) 

 
The term fouling used here includes the build up/ deposition of all kinds of layers on the surface 
of the membrane, including scale formation. 
 
Note: The Composite Polyamide type of RO membrane elements may not be exposed to 
chlorinated water under any circumstances. Any such exposure may cause irreparable damage 
to the membrane. Absolute care must be taken following any disinfection of piping or equipment 
or the preparation of cleaning or storage solutions to ensure that no trace of chlorine is present in 
the feedwater to the RO membrane elements. If there is any doubt about the presence of 
chlorine, perform chemical testing.  Neutralize any chlorine residual with a sodium bisulfite 
solution, and ensure adequate mixing and contact time to accomplish complete dechlorination. 
Dosing rate is 1.8 to 3.0 ppm sodium bisulfite per 1.0 ppm of free chlorine. 
 
Note: It is recommended that all RO membrane cleaning operations should be closely 
coordinated with Toray Membrane USA during the RO membrane element warranty period. 
TMUS field service personnel are available to be on site for cleaning assistance, should the need 
arise.  Please contact TMUS for current charges for this service. 
 
Note: The use of cationic surfactant should be avoided in cleaning solutions, since irreversible 
fouling of the membrane elements may occur. 
 
The nature and rapidity of fouling depends on a number of factors, including: 
 

• quality of the feedwater 
• system recovery rate 
• element flux 

 



Type of    Probable Pressure Feed  Salt   
Foulant/ Problem  Location Drop  Pressure Passage  
 
Metal Oxide Fouling   
(e.g. Fe,Mn,Cu,Ni,Zn)  1st stage lead Rapid  Rapid  Rapid 

elements increase increase Increase 
Colloidal Fouling 
(organic and/or 
inorganic complexes)  1st stage/ lead Gradual  Gradual  Slight 

   elements increase increase increase  
Mineral Scaling 
(e.g. Ca, Mg, Ba, Sr)  Last stage/ Moderate Slight  Marked 

   tail elements increase increase increase  
Polymerized Silica  

   Last stage/ Normal to Increased Normal to 
   tail elements increased   increased 

Biological Fouling 
   Any stage, Marked  Marked  Normal to 
   usually lead increase increase increased 

Organic Fouling 
(dissolved NOM)  All stages Gradual  Increased Decreased 

    Increase 
Antiscalant Fouling 

   2nd stage Normal to  Increased Normal to 
   most severe increased   increased 

Oxidant damage 
(e.g Cl2, Ozone,KmnO4) 1st stage Normal to Decreased Increased 

   most severe decreased    
Hydrolysis damage 
(out of range pH)  All stages Normal to Decreased Increased  

    decreased 
Abrasion damage 
(carbon fines, etc)  1st stage Normal to  Decreased  Increased 

   most severe decreased 
O-ring leaks 
(at interconnectors or  Random Normal to  Normal to  Increased 
adapters)   (typically at decreased decreased    

  feed adapter) 
Glue line leaks 
(due to perm pressure >  1st stage Normal to Normal to Increassed 
feed pressure in service  most severe decreased decreased 
or standby)    

     
Glue line leaks 
(due to closed   Tail element Increased Increased Increased 
permeate valve while  of a stage (based on (based on 
cleaning or flushing)    prior fouling prior fouling 

     and high and high  
      delta P  delta P     
Note: Pressure Drop is defined as the Feed pressure minus the Concentrate pressure 

Table 1 Types of foulant, and their usual symptoms 
 
 
 
Foulant types and effective cleaners 



 
Calcium Carbonate Scale: Calcium carbonate is a mineral scale that may be deposited from 
almost any feedwater if there is a failure in the antiscalant/dispersant addition system or in the 
acid injection pH control system.  An early detection of calcium carbonate scaling is essential to 
prevent damage caused by the crystals on the active membrane layers.  Calcium carbonate scale 
detected early can be removed by lowering the feedwater pH to between 3.0 and 5.0 for one or 
two hours. Longer resident accumulations of calcium carbonate scale can be removed by a low 
pH cleaning with a citric acid solution. 
 
Calcium, Barium & Strontium Sulfate Scale: Sulfate scale is a much “harder” mineral scale 
than calcium carbonate and is therefore more difficult to remove. Sulfate scale may be deposited 
if there is a failure in the antiscalant/dispersant feed system or if there is an over feed of sulfuric 
acid in pH adjustment. Early detection of the resulting sulfate scaling is essential to prevent 
damage caused by the crystals on the active membrane layers. Barium and strontium sulfate 
scales are particularly difficult to remove as they are insoluble in almost all cleaning solutions.  
Special care should be taken to prevent their formation. 
 
Calcium Phosphate Scale: This scale is particularly common in municipal wastewaters and 
water supplies which may contain high levels of phosphate. This scale can generally be removed 
with acidic pH cleaners.  
 
Metal Oxide/Hydroxide Foulants: Typical metal oxide and metal hydroxide foulants are iron, 
zinc, manganese, copper, aluminum, etc. They can be the result of corrosion products from 
unlined pipes and tanks; from oxidation of the soluble metal ion with air, chlorine, ozone, 
potassium permanganate; or from a pretreatment filter system upset that utilizes iron or aluminum 
based coagulant aids. Can generally be removed with low pH cleaners 
 
Polymerized Silica Coating: A silica gel coating resulting from the super-saturation and 
polymerization of soluble silica can be very difficult to remove. It should be noted that this type of 
silica fouling is different from silica-based colloidal foulants, which may be associated with either 
metal hydroxides or organic matter. Polymerized silica scale can be very difficult to remove by 
traditional chemical cleaning methods.  
 
Colloidal Foulants: Colloids are inorganic or mixed inorganic/organic based particles that are 
suspended in water and will not settle out due to gravity. Colloidal matter typically contains one or 
more of the following major components: iron, aluminum, silica, sulfur, or organic matter. High pH 
cleaners are generally more effective against this type of foulant 
 
Dissolved NOM/ Organic Foulants: The sources of dissolved NOM (Natural Organic Matter) 
foulants are typically derived from the decomposition of vegetative material into surface waters or 
shallow wells. The chemistry of organic foulants is very complex, with the major organic 
components being either humic acid or fulvic acid. Dissolved NOMs can quickly foul RO 
membranes by being absorbed onto the membrane surface. Once absorption has occurred, then 
a slower fouling process of gel or cake formation begins. It should be noted that the mechanism 
of fouling with dissolved NOM should not be confused with the mechanism of fouling created by 
NOM organic material that is bound with colloidal particles. High pH cleaners are generally more 
effective against this type of foulant. Please note that wastewaters may contain a range of 
naturally occurring and man-made organic compounds. Should any of these compounds 
chemically bond to the membrane, cleaning regimes may be ineffective in removing the foulant. 
 
Microbiological Deposits: Organic-based deposits resulting from bacterial slimes, fungi, molds, 
etc. can be difficult to remove, particularly if the feed path is plugged. Plugging of the feed path 
makes it difficult to introduce and distribute the cleaning solutions. To inhibit additional growth, it 
is important to clean and sanitize not only the RO system, but also the pretreatment, piping, 
dead-legs, etc. High pH cleaners in association with biocide treatments are most effective against 
this type of problem. 



 
 
 
Selection and Use of Cleaning Chemicals 
 
There are a number of factors involved in the selection of a suitable cleaning chemical (or 
chemicals) and proper cleaning protocol. At the time of the first cleaning, it is recommended to 
contact: 
 

• Manufacturer of the equipment,  
• RO element manufacturer,  
• RO specialty chemical and service supplier. 

 
Proper identification of the foulant is essential to prescibe the correct cleaners to most effectively 
remove the foulant. 
 
Once the suspected foulant(s) are identified, one or more cleaning chemicals will be 
recommended.  
These cleaning chemical(s) can be:  

• Generic (typically technical grade, available from local chemical supply companies ) 
• Private-labeled proprietary chemicals.  

Independent RO service companies are available who can determine the proper chemicals and 
cleaning protocol for your situation by testing a fouled element at their facility. For difficult 
situations, this is a recommended option. 
 
It is not unusual to use a number of different cleaning chemicals in a specific sequence to achieve 
the optimum cleaning. As foulants may be laid down in discrete “layers”, the sequence of cleaning 
can be important. 
 
Typically, a low pH cleaning is first used to remove foulants (such as mineral scale), followed by a 
high pH cleaning to remove organic material. This is not always the case - there are instances 
where a high pH cleaning may used first to remove foulants like oil or biological matter, followed 
by a low pH cleaning. The optimum sequence can usually only be determined by conducting 
tests. 
 
Some cleaning solutions are “combination” agents, and may have detergents added to aid in the 
removal of heavy biological and organic debris, while others have a chelating agent like EDTA 
added to aid in the removal of colloidal, organic and biological material, as well as sulfate scale. 
Advice on the best use of such cleaners is best obtained directly from the manufacturer of the 
speciality cleaners. 
 
TMUS has no objection to the use of speciality cleaners, providing it has been adequately 
demonstrated that the cleaner will not damage the Toray membrane. 
 
General Precautions in Cleaning Chemical Selection and Usage 
 

• If using a proprietary chemical, be sure the chemical has been qualified for use with the 
membrane by the chemical supplier. The chemical supplier’s instructions should not be in 
conflict with TMUS’s recommended cleaning parameters and limits.   

• Use the mildest cleaning regimen. This includes the cleaning parameters of pH, 
temperature, and contact time. This will optimize the useful life of the membrane. 

• Clean at the recommended target temperatures to optimize cleaning efficiency and 
membrane life. 

• Use the minimal amount of chemical contact time to optimize membrane life. 



• Be prudent in the adjustment of pH at the low and high pH range to extend the useful life 
of the membrane. A “gentle” pH range is 4 to 10, while the harshest is 2 to 12. 

• Typically, the most effective cleaning sequence is low pH followed by high pH solutions. 
One known exception is oil-fouled membranes should not use a low pH clean first as the 
oil will coagulate. 

• Cleaning and flushing flows should be in the same direction as the normal feed flow to 
avoid potential telescoping and element damage. 

• When cleaning a multi-stage RO, the most effective cleaning plan is to clean one 
bank/stage at a time so cleaning flow velocities can be optimized and foulants from 
upstream stages will not pass through to downstream stages. 

• Flushing detergents with higher pH permeate can reduce any foaming problems. 
• Verify that proper disposal requirements for the cleaning solution are followed. 
• If the system has been fouled biologically, consider the extra step of introducing a 

sanitizing biocide chemical after a successful cleaning. Biocides can be introduced  
o immediately after cleaning,  
o periodically (e.g. once a week),  
o continuously during service.   

• Ensure that the biocide is compatible with the membrane, does not create any health 
risks, is effective in controlling biological activity, and is not cost prohibitive before going 
this route. 

• Safety Considerations 
o Be sure all hoses and piping can handle the temperatures, pressures and pH 

which will be encountered during a cleaning. 
o Always add chemicals slowly to an agitated batch of make-up water.  
o Always wear safety glasses and appropriate protective gear when working with 

chemicals. 
o Don’t mix concentrated acids with caustic solutions. 
o Thoroughly rinse the 1st cleaning solution from the RO system before introducing 

the next solution. 
 
pH and Temperature Limits for Cleaning Toray  
 
Membrane Type    45 C (113 F)  35 C (95 F)   30 C (86 F) 
Brackish     2-10        2-11.5   2-12 
(“7 “and “L”) 
Low Pressure Brackish  2-10        2-11.5   2-12 
(“G” And “H”) 
Seawater    2-10         2-11    2-12 
 
Note: The above cleaning parameters denote the maximum temperature limits for a 
corresponding range of pH. Cleaning operations performed at the extremes may result in a more 
effective cleaning, but can shorten the useful life of the membrane due to hydrolysis.effects. To 
optimize the useful life of a membrane, it is recommended to use the least harsh cleaning 
solutions necessary and to minimize the contact time whenever possible. 
 
 
 
 
Cleaning and Flushing Flow Rates per RO Pressure Tube 
(differential Pressures are not to exceed 60 psi (4 bar) across any tube.) 
 
Element Diameter    GPM     LPM 
4-inches     6 to 10    23 to 38 
8-inches     24 to 40    91 to 151 
 



Elements should be cleaned at the highest flow rate possible without exceeding 60 psi differential 
pressure limit. Exceeding the limit can result in mechanical damage to the elements. 
 
 
Cleaning Solution Volume Requirement per RO Element 
(This volume does not include additional volumes required for piping, filters, etc. or the initial 20% 
of volume dumped to drain.) 
 
Element  Normal Heavy  Normal Heavy  
Size  Fouling Fouling Fouling Fouling 
 

(Gallons) (Gallons) (Liters) (Liters) 
 
4 x 40 inches     2.5      5     9.5      19 
8 x 40 inches       9      18      34      68 
 
Cleaning Tank sizing 
 
Required volume of cleaning solution can be estimated as follows: 
 

1. Cleaning solution requirement per element (see above) x number of elements to be 
cleaned 

Plus 
2. Swept volume of connecting pipework to and from cleaning skid 

Plus 
3. Extra 20% of (1+2) above for first part of cleaning solution sent to drain 

 
RO Cleaning Skid 
 
The successful cleaning of an RO on-site requires a well designed RO cleaning skid. See Figure 
1 for a typical arrangement. The skid may or may not be hard piped to the RO skid and may use 
flexible hose for connections to the RO skid.  
For a multi-stage RO, it is recommended that each bank/array be cleaned one stage at a time to 
optimize cross-flow cleaning velocity.  
The source water for chemical solution make-up and rinsing should be clean RO permeate or DI 
water and be free of hardness, transition metals (e.g. iron), and chlorine.. 
 
RO Cleaning Tank:  
This tank needs to be sized properly to accommodate the displacement of water in the hose, 
piping, and RO elements. (see above).The tank should be designed to: 

• Allow 100 % drainage 
• easy access for chemical introduction and mixing 
• recirculation line from the RO Cleaning Pump,  
• proper venting,  
• overflow,  
• return line located near the bottom to minimize foam formation when using a surfactant. 

 
RO Cleaning Pump:  
This pump needs to be sized to develop the proper cross-flow velocity to scrub the membrane 
clean. The maximum recommended pressure is 60 psi (4 bar) at the inlet to the pressure vessels 
to minimize the production of permeate during cleaning and so reduce the convective re-
deposition of foulant back on the membrane surface. The table above gives the recommended 
flow rate ranges for each pressure tube. 
 
RO Cleaning Cartridge Filter: 



Normally 5 to 10-micron and is designed to remove foulants that have been displaced from the 
cleaning process. Filter must be located upstream of the RO elements. 
 
RO Tank Heater or Cooler:  
The maximum design temperature for cleaning is 113° F (45° C). It should be noted that heat is 
generated and imparted by the RO Cleaning Pump during recirculation which can act as a heater, 
 
RO Tank Mixer: This component is recommended for optimal mixing of chemical, though some 
designers rely solely on the slow introduction of chemical while maintaining a recirculation 
through the RO Cleaning Pump back to the tank. 
 
Instrumentation: Cleaning system instrumentation should be included to monitor flow, 
temperature, pressure, and tank level. 
 
Sample Points:  
Sample valves should be located to allow pH and TDS measurements off the RO Cleaning Pump 
discharge and the concentrate side recirculation return line. 
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5. Upon completion of the chemical cleaning steps, a low pressure Cleaning Rinse with clean 

water (RO permeate or DI quality and free of hardness, transition metals, and chlorine) is 
required to remove all traces of chemical from the Cleaning Skid and the RO Skid.  Drain and 
flush the cleaning tank; then completely refill the Cleaning Tank with clean water for the 
Cleaning Rinse.  Rinse the pressure tubes by pumping all of the rinse water from the Cleaning 
Tank through the pressure tubes to drain.  A second cleaning can be started at this point, if 
required. 

 
5. Once the RO system is fully rinsed of cleaning chemical with clean water from the Cleaning 

Tank, a Final Low Pressure Clean-up Flush can be performed using pretreated feed water.  
The permeate line should remain open to drain.  Feed pressure should be less than 60 psi (4 
bar).  This final flush continues until the flush water flows clean and is free of any foam or 
residues of cleaning agents. This usually takes 15 to 60 minutes.  The operator can sample 
the flush water going to the drain for detergent removal and lack of foaming by using a clear 
flask and shaking it.  A conductivity meter can be used to test for removal of cleaning 
chemicals, such that the flush water to drain is within 10-20% of the feed water conductivity.  
A pH meter can also be used to compare the flush water to drain to the feed pH. 

 
7. Once all the stages of a train are cleaned, and the chemicals flushed out, the RO can be 

restarted and placed into a Service Rinse.  The RO permeate should be diverted to drain until 
it meets the quality requirements of the process (e.g. conductivity, pH, etc.).  It is not unusual 
for it to take from a few hours to a few days for the RO permeate quality to stabilize, especially 
after high pH cleanings.  

Hydranautics 
401 Jones Rd. 

Oceanside, CA 92058 
Tel: (760) 901-2500 
Fax: (760) 901-2664 

e-mail: info@Hydranautics.com 
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Table G-1 

Primary Drinking Water Standards for Measured Organic Parameters  

Federal CA

Benzene mg/L 0.005 0.001
Carbon tetrachloride mg/L 0.005 0.0005
1,2 Dichlorobenzene mg/L 0.6 0.6
1,4 Dichlorobenzene mg/L 0.075 0.005
1,1 Dichloroethane mg/L 0 0.005
1,2 Dichloroethane mg/L 0.005 0.0005

1,1 Dichloroethylene mg/L 0.007 0.006
cis-1,2 Dichloroethylene mg/L 0.07 0.006

trans-1,2 Dichloroethylene mg/L 0.1 0.01
Dichloromethane mg/L 0.005 0.005

1,3 Dichloropropene mg/L NR 0.0005
1,2 Dichloropropane mg/L 0.005 0.005

Ethylbenzene mg/L 0.7 0.3
Methyl-tert-butyl ether (MTBE) mg/L 0 0.013

Monochlorobenzene mg/L 0.1 0.07
Styrene mg/L 0.1 0.1

1,1,2,2 Tetrachloroethane mg/L 0 0.001
Tetrachloroethylene mg/L 0.005 0.005

Toluene mg/L 1 0.15
1,2,4 Trichlorobenzene mg/L 0.07 0.07
1,1,1-Trichloroethane mg/L 0.2 0.2
1,1,2-Trichloroethane mg/L 0.005 0.005

Trichloroethylene mg/L 0.005 0.005
Trichlorofluoromethane mg/L 0 0.15

1,12Trichloro1,2,2Trifluoroethane mg/L 0 1.2
Vinyl chloride mg/L 0.002 0.0005

Xylenes mg/L 10 1.75

Alachlor mg/L 0.002 0.002
Atrazine mg/L 0.003 0.001
Bentazon mg/L 0 0.018

Benzo(a)pyrene mg/L 0.0002 0.0002
Carbofuran mg/L 0.04 0.018
Chlordane mg/L 0.002 0.0001
Dalapon mg/L 0.2 0.2

Dibromochloropropane mg/L 0.0002 0.0002
Di(2ethylhexyl)adipate mg/L 0.4 0.4

Di(2ethylhexyl)phthalate mg/L 0.006 0.004
2,4-D mg/L 0.07 0.07

Dinoseb mg/L 0.007 0.007
Diquat mg/L 0.02 0.02

Endothall mg/L 0.1 0.1
Endrin mg/L 0.002 0.002

Ethylene dibromide mg/L 0.00005 0.00005
Glyphosate mg/L 0.7 0.7
Heptachlor mg/L 0.0004 0.00001

Heptachlor epoxide mg/L 0.0002 0.00001
Hexachlorobenzene mg/L 0.001 0.001

Hexachlorocyclopentadiene mg/L 0.05 0.05
Lindane mg/L 0.0002 0.0002

Methoxychlor mg/L 0.04 0.03
Molinate mg/L 0 0.02

Oxamyl (Vydate) mg/L 0.2 0.05
Pentachlorophenol mg/L 0.001 0.001

Picloram mg/L 0.5 0.5
Polychlorinated Biphenyls mg/L 0.0005 0.0005

Simazine mg/L 0.004 0.004
Thiobencarb mg/L 0 0.07
Toxaphene mg/L 0.003 0.003

2,3,7,8_TCDD (Dioxin) mg/L 3.00E-08 3exp-8
2,4,5-TP (Silvex) mg/L 0.05 0.05

Total Trihalomethanes mg/L 0.08 0.1
Total haloacetic acids mg/L 0.06 0.06

Bromate mg/L 0.01 0.01
Chlorite mg/L 1 1

DBPs

SOCs

Primary Drinking Water Standard, MCL
Parameter Units 

Volatile Organic Compounds

 
Notes: 

-Subsequent to the establishment of the above table maximum residual disinfectant levels (MRDLs) for chloramines, 

chlorine, and chlorine dioxide have been established at 4.0, 4.0, and 0.8 mg/L, respectively. 



Table G-2 

Primary Drinking Water Standards for Measured Inorganic Parameters 

Federal CA

Antimony mg/L 0.006 0.006
Arsenic mg/L 0.01 0.01
Asbestos MFL/L 7 7
Barium mg/L 2 1
Beryllium mg/L 0.004 0.004
Cadmium mg/L 0.005 0.005
Chromium mg/L 0.1 0.05
Copper mg/L 1.3 1.3
Cyanide mg/L 0.2 0.2
Fluoride mg/L 4 2
Lead mg/L 0.015 0.015
Mercury mg/L 0.002 0.002
Nickel mg/L 0 0.1
Nitrate mg/L 10 (as N) 45 (as NO3)

Nitrite as N mg/L 1 1
Selenium mg/L 0.05 0.05
Thallium mg/L 0.002 0.002
Microbial
Total Coliforms P/A Absent Absent
Radionuclides
Uranium ug/L 30 0
Uranium pCi/L 0 20
Radium 226+228 pCi/L 5 5
Gross Alpha Part. pCi/L 15 15
Gross Beta Part. mrem/yr 4 0
Gross Beta Part. pCi/L 0 50
Strontium 90 pCi/L 8 8
Tritium pCi/L 20000 20000

Primary Drinking Water Standard, MCL
Parameter Units 
Inorganics

 
Notes: 

-As of 6/11/2006 the California gross beta MCL is 4 millirem/year annual dose equivalent to the total body or any internal 

organ.   

-Strontium-90 and tritium are now covered under the gross beta MCL; Stronium-90 MCL = 4 millirem/year to bone marrow; 

tritium MCL = 4 millirem/year to total body. 

-As of 10/18/2007, California has established a MCL for perchlorate at 0.006 mg/L. 

-The State and Federal established MCL for nitrate-N + nitrite-N is 10 mg/L. 



Table G-3 

Secondary Drinking Water Standards for Measured Parameters 

Federal CA
Aluminum mg/L 0.2 0.2
Color Units 15 15
Copper mg/L 1 1
Corrosivity Non Corr. Non Corr.
Foaming Agents (MBAS) mg/L 0.5 0.5
Iron mg/L 0.3 0.3
Manganese mg/L 0.05 0.05
MTBE mg/L NR 0.005
Odor Threshold TON 3 3
Silver mg/L 0.1 0.1
Thiobencarb mg/L NR 0.001
Turbidity NTU 5 5
Zinc mg/L 5 5
pH 6.5-8.5 NR
Specific Conductance micromhos NR 900
Sulfate mg/L 250 250
Fluoride mg/L 2 NR
Chloride mg/L 250 250
TDS mg/L 500 500

Secondary, MCL
Parameter Units 

 

 

  

  



Table G-4 
CDPH Drinking Water Notification Levels  

 
Chemical  Notification Level(mg/L) 

Boron 1  

n-Butylbenzene  0.26  

sec-Butylbenzene  0.26  

tert-Butylbenzene  0.26  

Carbon Disulfide 0.16 

Chlorate 0.8 

2-Chlorotoluene  0.14  

4-Chlorotoluene  0.14  

Dichlorodifluoromethane (Freon 12) 1  

1,4-Dioxane 0.003  

Ethylene Glycol 14 

Formaldehyde 0.1 

HMX 0.35 

Isopropylbenzene 0.77  

Manganese 0.5  

Methyl isobutyl ketone (MIBK) 0.12  

Naphthalene  0.017  

N-Nitrosodiethylamine (NDEA) 0.00001 

N-Nitrosodimethylamine (NDMA) 0.00001  

N-Nitrosodi-n-propylamine (NDPA) 0.00001 

Propachlor  0.09  

n-Propylbenzene  0.26  

RDX 0.0003 

Tertiary butyl alcohol (TBA) 0.012  

1,2,3-Trichloropropane (1,2,3-TCP) 0.000005  

1,2,4-Trimethylbenzene 0.33  

1,3,5-Trimethylbenzene 0.33  

2, 4, 6-Trinitrotoluene (TNT) 0.001 

Vanadium 0.05  

Information obtained from http://www.cdph.ca.gov/certlic/drinkingwater/Pages/NotificationLevels.aspx 
Last Updated Dec 14, 2007, for complete list of current notifications levels visit the CDPH website listed above. 

 



UCMR3 ANALYTES

Entry Point
CAS 

Registry MRL

 17-b-estradiol  50–28–2   0.0004 μg/L 

 17-a-ethynylestradiol  57–63–6   0.0009 μg/L 

 estriol  50–27–1   0.0008 μg/L 

 equilin  474–86–2   0.004 μg/L 

 estrone  53–16–7   0.002 μg/L 

 testosterone  58–22–0   0.0001 μg/L 
 4-androstene-3,17-dione  63–05–8   0.0003 μg/L 

 1,2,3-trichloropropane  96–18–4   0.03 μg/L 

 1,3-butadiene  106–99–0   0.1 μg/L 

 chloromethane  74–87–3   0.2 μg/L 

 1,1-dichloroethane  75–34–3   0.03 μg/L 

 n-propylbenzene  103–65–1   0.03 μg/L 

 bromomethane  74–83–9   0.2 μg/L 

 sec-butylbenzene  135–98–8   0.04 μg/L 

 chlorodifluoromethane (HCFC–22)  75–45–6   0.08 μg/L 

 bromochloromethane (halon 1011)  74–97–5   0.06 μg/L 

 1,4-Dioxane  123–91–1   0.07 μg/L 

 Perfluorooctane sulfonic acid (PFOS)  1763–23–1  0.04 μg/L 

 Perfluorooctanoic acid (PFOA)  335–67–1   0.02 μg/L 

 Perfluorononanoic acid (PFNA)  375–95–1   0.02 μg/L 

 Perfluorohexane sulfonic acid (PFHxS)   355–46–4   0.03 μg/L 

 Perfluoroheptanoic acid (PFHpA)  375–85–9   0.01 μg/L 

 Perfluorobutanesulfonic acid (PFBS)  375–73–5   0.09 μg/L 

Entry Point and Distribution System Maximum Residence Time

 Vanadium  7440–62–2   0.2 μg/L 

 Molybdenum  7439–98–7   1.0 μg/L 

 Cobalt  7440–48–4   1.0 μg/L 

 Strontium  7440–24–6   0.3 μg/L 

 Chlorate 14866–68–3   20 μg/L 



Analyte MWH Method

MWH Analytical 

Mode

MRL 

ng/L

1,7‐Dimethylxanthine LC‐MS‐MS Positive 5

2,4‐D                                         LC‐MS‐MS Negative 5

4‐nonylphenol ‐ semi quantitative LC‐MS‐MS Negative 100

4‐tert‐octylphenol LC‐MS‐MS Negative 50

Acesulfame‐K LC‐MS‐MS Negative 20

Acetaminophen LC‐MS‐MS Positive 5

Albuterol LC‐MS‐MS Positive 5

Amoxicillin (semi‐quantitative) LC‐MS‐MS Positive 20

Andorostenedione LC‐MS‐MS Positive 5

Atenolol LC‐MS‐MS Positive 5

Atrazine LC‐MS‐MS Positive 5

Bendroflumethiazide  LC‐MS‐MS Negative 5

Bezafibrate LC‐MS‐MS Positive 5

BPA LC‐MS‐MS Negative 10

Bromacil LC‐MS‐MS Positive 5

Butalbital LC‐MS‐MS Negative 5

Butylparben LC‐MS‐MS Negative 5

Caffeine LC‐MS‐MS Positive 5

Carbadox LC‐MS‐MS Positive 5

Carbamazepine LC‐MS‐MS Positive 5

Carisoprodol LC‐MS‐MS Positive 5

Chloramphenicol LC‐MS‐MS Negative 10

Chloridazon LC‐MS‐MS Positive 5

Chlorotoluron LC‐MS‐MS Positive 5

Cimetidine LC‐MS‐MS Positive 5

Clofibric Acid LC‐MS‐MS Negative 5

Cotinine LC‐MS‐MS Positive 10

Cyanazine LC‐MS‐MS Positive 5

DACT LC‐MS‐MS Positive 5

DEA  LC‐MS‐MS Positive 5

DEET LC‐MS‐MS Positive 2

Dehydronifedipine LC‐MS‐MS Positive 5

DIA  LC‐MS‐MS Positive 5

Diazepam LC‐MS‐MS Positive 5

Diclofenac LC‐MS‐MS Negative 5

Dilantin LC‐MS‐MS Positive 20

Diuron LC‐MS‐MS Positive 5

Erythromycin LC‐MS‐MS Positive 10

Estradiol LC‐MS‐MS Negative 5

Estrone LC‐MS‐MS Negative 5

Ethinyl Estradiol ‐ 17 alpha LC‐MS‐MS Negative 5

Ethylparaben LC‐MS‐MS Negative 20

Flumeqine LC‐MS‐MS Positive 10

Fluoxetine LC‐MS‐MS Positive 10

Gemfibrozil LC‐MS‐MS Negative 5



Analyte MWH Method

MWH Analytical 

Mode

MRL 

ng/L

Ibuprofen LC‐MS‐MS Negative 10

Iohexal LC‐MS‐MS Negative 10

Iopromide LC‐MS‐MS Negative 5

Isobutylparaben LC‐MS‐MS Negative 5

Isoproturon                                   LC‐MS‐MS Positive 100

Ketoprofen LC‐MS‐MS Positive 5

Ketorolac LC‐MS‐MS Positive 5

Lidocaine LC‐MS‐MS Positive 5

Lincomycin LC‐MS‐MS Positive 10

Linuron                                       LC‐MS‐MS Positive 5

Lopressor LC‐MS‐MS Positive 20

Meclofenamic Acid LC‐MS‐MS Positive 5

Meprobamate LC‐MS‐MS Positive 5

Metazachlor LC‐MS‐MS Positive 5

Methylparaben  LC‐MS‐MS Negative 20

Naproxen LC‐MS‐MS Negative 10

Nifedipine LC‐MS‐MS Positive 20

Norethisterone LC‐MS‐MS Positive 5

Oxolinic acid LC‐MS‐MS Positive 5

Pentoxifylline LC‐MS‐MS Positive 5

Phenazone LC‐MS‐MS Positive 5

Primidone LC‐MS‐MS Positive 5

Progesterone LC‐MS‐MS Positive 5

Propazine LC‐MS‐MS Positive 5

Propylparaben LC‐MS‐MS Negative 5

Quinoline LC‐MS‐MS Positive 5

Simazine LC‐MS‐MS Positive 5

Sucralose LC‐MS‐MS Negative 100

Sulfachloropyridazine LC‐MS‐MS Positive 5

Sulfadiazine LC‐MS‐MS Positive 5

Sulfadimethoxine LC‐MS‐MS Positive 5

Sulfamerazine LC‐MS‐MS Positive 5

Sulfamethazine LC‐MS‐MS Positive 5

Sulfamethizole LC‐MS‐MS Positive 5

Sulfamethoxazole LC‐MS‐MS Positive 5

Sulfathiazole LC‐MS‐MS Positive 5

TCEP LC‐MS‐MS Positive 5

TCPP LC‐MS‐MS Positive 5

TDCPP LC‐MS‐MS Positive 5

Testosterone LC‐MS‐MS Positive 10

Theobromine LC‐MS‐MS Positive 5

Theophylline LC‐MS‐MS Positive 10

Triclosan LC‐MS‐MS Negative 10

Trimethoprim LC‐MS‐MS Positive 5

Warfarin  LC‐MS‐MS Negative 5
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Footnotes to Table in Parargraph (b)(1):
a. Criteria revised to reflect the Agency q1*

or RfD, as contained in the Integrated Risk
Information System (IRIS) as of October 1,
1996. The fish tissue bioconcentration factor
(BCF) from the 1980 documents was retained
in each case.

b. Criteria apply to California waters except
for those waters subject to objectives in
Tables III–2A and III–2B of the San Francisco
Regional Water Quality Control Board’s
(SFRWQCB) 1986 Basin Plan, that were
adopted by the SFRWQCB and the State
Water Resources Control Board, approved by
EPA, and which continue to apply.

c. Criteria are based on carcinogenicity of
10 (-6) risk.

d. Criteria Maximum Concentration (CMC)
equals the highest concentration of a
pollutant to which aquatic life can be
exposed for a short period of time without
deleterious effects. Criteria Continuous
Concentration (CCC) equals the highest
concentration of a pollutant to which aquatic
life can be exposed for an extended period
of time (4 days) without deleterious effects.
ug/L equals micrograms per liter.

e. Freshwater aquatic life criteria for metals
are expressed as a function of total hardness
(mg/L) in the water body. The equations are
provided in matrix at paragraph (b)(2) of this
section. Values displayed above in the matrix
correspond to a total hardness of 100 mg/l.

f. Freshwater aquatic life criteria for
pentachlorophenol are expressed as a
function of pH, and are calculated as follows:
Values displayed above in the matrix
correspond to a pH of 7.8. CMC =
exp(1.005(pH)¥4.869). CCC =
exp(1.005(pH)¥5.134).

g. This criterion is based on 304(a) aquatic
life criterion issued in 1980, and was issued
in one of the following documents: Aldrin/
Dieldrin (EPA 440/5–80–019), Chlordane
(EPA 440/5–80–027), DDT (EPA 440/5–80–
038), Endosulfan (EPA 440/5–80–046),
Endrin (EPA 440/5–80–047), Heptachlor
(440/5–80–052), Hexachlorocyclohexane
(EPA 440/5–80–054), Silver (EPA 440/5–80–
071). The Minimum Data Requirements and
derivation procedures were different in the
1980 Guidelines than in the 1985 Guidelines.
For example, a ‘‘CMC’’ derived using the
1980 Guidelines was derived to be used as
an instantaneous maximum. If assessment is
to be done using an averaging period, the
values given should be divided by 2 to obtain
a value that is more comparable to a CMC
derived using the 1985 Guidelines.

h. These totals simply sum the criteria in
each column. For aquatic life, there are 23
priority toxic pollutants with some type of
freshwater or saltwater, acute or chronic
criteria. For human health, there are 92
priority toxic pollutants with either ‘‘water +
organism’’ or ‘‘organism only’’ criteria. Note
that these totals count chromium as one
pollutant even though EPA has developed
criteria based on two valence states. In the
matrix, EPA has assigned numbers 5a and 5b
to the criteria for chromium to reflect the fact
that the list of 126 priority pollutants
includes only a single listing for chromium.

i. Criteria for these metals are expressed as
a function of the water-effect ratio, WER, as
defined in paragraph (c) of this section. CMC

= column B1 or C1 value x WER; CCC =
column B2 or C2 value x WER.

j. No criterion for protection of human
health from consumption of aquatic
organisms (excluding water) was presented
in the 1980 criteria document or in the 1986
Quality Criteria for Water. Nevertheless,
sufficient information was presented in the
1980 document to allow a calculation of a
criterion, even though the results of such a
calculation were not shown in the document.

k. The CWA 304(a) criterion for asbestos is
the MCL.

l. [Reserved]
m. These freshwater and saltwater criteria

for metals are expressed in terms of the
dissolved fraction of the metal in the water
column. Criterion values were calculated by
using EPA’s Clean Water Act 304(a) guidance
values (described in the total recoverable
fraction) and then applying the conversion
factors in § 131.36(b)(1) and (2).

n. EPA is not promulgating human health
criteria for these contaminants. However,
permit authorities should address these
contaminants in NPDES permit actions using
the State’s existing narrative criteria for
toxics.

o. These criteria were promulgated for
specific waters in California in the National
Toxics Rule (‘‘NTR’’), at § 131.36. The
specific waters to which the NTR criteria
apply include: Waters of the State defined as
bays or estuaries and waters of the State
defined as inland, i.e., all surface waters of
the State not ocean waters. These waters
specifically include the San Francisco Bay
upstream to and including Suisun Bay and
the Sacramento-San Joaquin Delta. This
section does not apply instead of the NTR for
this criterion.

p. A criterion of 20 ug/l was promulgated
for specific waters in California in the NTR
and was promulgated in the total recoverable
form. The specific waters to which the NTR
criterion applies include: Waters of the San
Francisco Bay upstream to and including
Suisun Bay and the Sacramento-San Joaquin
Delta; and waters of Salt Slough, Mud Slough
(north) and the San Joaquin River, Sack Dam
to the mouth of the Merced River. This
section does not apply instead of the NTR for
this criterion. The State of California adopted
and EPA approved a site specific criterion for
the San Joaquin River, mouth of Merced to
Vernalis; therefore, this section does not
apply to these waters.

q. This criterion is expressed in the total
recoverable form. This criterion was
promulgated for specific waters in California
in the NTR and was promulgated in the total
recoverable form. The specific waters to
which the NTR criterion applies include:
Waters of the San Francisco Bay upstream to
and including Suisun Bay and the
Sacramento-San Joaquin Delta; and waters of
Salt Slough, Mud Slough (north) and the San
Joaquin River, Sack Dam to Vernalis. This
criterion does not apply instead of the NTR
for these waters. This criterion applies to
additional waters of the United States in the
State of California pursuant to 40 CFR
131.38(c). The State of California adopted
and EPA approved a site-specific criterion for
the Grassland Water District, San Luis
National Wildlife Refuge, and the Los Banos

State Wildlife Refuge; therefore, this criterion
does not apply to these waters.

r. These criteria were promulgated for
specific waters in California in the NTR. The
specific waters to which the NTR criteria
apply include: Waters of the State defined as
bays or estuaries including the San Francisco
Bay upstream to and including Suisun Bay
and the Sacramento-San Joaquin Delta. This
section does not apply instead of the NTR for
these criteria.

s. These criteria were promulgated for
specific waters in California in the NTR. The
specific waters to which the NTR criteria
apply include: Waters of the Sacramento-San
Joaquin Delta and waters of the State defined
as inland ( i.e., all surface waters of the State
not bays or estuaries or ocean) that include
a MUN use designation. This section does
not apply instead of the NTR for these
criteria.

t. These criteria were promulgated for
specific waters in California in the NTR. The
specific waters to which the NTR criteria
apply include: Waters of the State defined as
bays and estuaries including San Francisco
Bay upstream to and including Suisun Bay
and the Sacramento-San Joaquin Delta; and
waters of the State defined as inland (i.e., all
surface waters of the State not bays or
estuaries or ocean) without a MUN use
designation. This section does not apply
instead of the NTR for these criteria.

u. PCBs are a class of chemicals which
include aroclors 1242, 1254, 1221, 1232,
1248, 1260, and 1016, CAS numbers
53469219, 11097691, 11104282, 11141165,
12672296, 11096825, and 12674112,
respectively. The aquatic life criteria apply to
the sum of this set of seven aroclors.

v. This criterion applies to total PCBs, e.g.,
the sum of all congener or isomer or homolog
or aroclor analyses.

w. This criterion has been recalculated
pursuant to the 1995 Updates: Water Quality
Criteria Documents for the Protection of
Aquatic Life in Ambient Water, Office of
Water, EPA–820-B–96–001, September 1996.
See also Great Lakes Water Quality Initiative
Criteria Documents for the Protection of
Aquatic Life in Ambient Water, Office of
Water, EPA–80–B–95–004, March 1995.

x. The State of California has adopted and
EPA has approved site specific criteria for the
Sacramento River (and tributaries) above
Hamilton City; therefore, these criteria do not
apply to these waters.

General Notes to Table in Paragraph (b)(1)

1. The table in this paragraph (b)(1) lists all
of EPA’s priority toxic pollutants whether or
not criteria guidance are available. Blank
spaces indicate the absence of national
section 304(a) criteria guidance. Because of
variations in chemical nomenclature systems,
this listing of toxic pollutants does not
duplicate the listing in Appendix A to 40
CFR Part 423–126 Priority Pollutants. EPA
has added the Chemical Abstracts Service
(CAS) registry numbers, which provide a
unique identification for each chemical.

2. The following chemicals have
organoleptic-based criteria recommendations
that are not included on this chart: zinc, 3-
methyl-4-chlorophenol.
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3. Freshwater and saltwater aquatic life
criteria apply as specified in paragraph (c)(3)
of this section.

(2) Factors for Calculating Metals
Criteria. Final CMC and CCC values

should be rounded to two significant
figures.

(i) CMC = WER × (Acute Conversion
Factor) × (exp{mA[1n
(hardness)]+bA})

(ii) CCC = WER × (Acute Conversion
Factor) × (exp{mC[1n
(hardness)]+bC})

(iii) Table 1 to paragraph (b)(2) of this
section:

Metal mA bA mC bC

Cadmium .................................................................................................. 1.128 ¥3.6867 0.7852 ¥2.715
Copper ..................................................................................................... 0.9422 ¥1.700 0.8545 ¥1.702
Chromium (III) .......................................................................................... 0.8190 3.688 0.8190 1.561
Lead ......................................................................................................... 1.273 ¥1.460 1.273 ¥4.705
Nickel ....................................................................................................... 0.8460 2.255 0.8460 0.0584
Silver ........................................................................................................ 1.72 ¥6.52
Zinc .......................................................................................................... 0.8473 0.884 0.8473 0.884

Note to Table 1: The term ‘‘exp’’ represents the base e exponential function.

(iv) Table 2 to paragraph (b)(2) of this section:

Metal

Conversion fac-
tor (CF) for

freshwater acute
criteria

CF for fresh-
water chronic

criteria

CF for saltwater
acute criteria

CF a for salt-
water chronic

criteria

Antimony ................................................................................................ (d) (d) (d) (d)
Arsenic ................................................................................................... 1.000 1.000 1.000 1.000
Beryllium ................................................................................................ (d) (d) (d) (d)
Cadmium ................................................................................................ b 0.944 b 0.909 0.994 0.994
Chromium (III) ........................................................................................ 0.316 0.860 (d) (d)
Chromium (VI) ....................................................................................... 0.982 0.962 0.993 0.993
Copper ................................................................................................... 0.960 0.960 0.83 0.83
Lead ....................................................................................................... b 0.791 b 0.791 0.951 0.951
Mercury .................................................................................................. ............................ .......................... .......................... ..........................
Nickel ..................................................................................................... 0.998 0.997 0.990 0.990
Selenium ................................................................................................ ............................ (c) 0.998 0.998
Silver ...................................................................................................... 0.85 (d) 0.85 (d)
Thallium ................................................................................................. (d) (d) (d) (d)
Zinc ........................................................................................................ 0.978 0.986 0.946 0.946

Footnotes to Table 2 of Paragraph (b)(2):
a Conversion Factors for chronic marine criteria are not currently available. Conversion Factors for acute marine criteria have been used for

both acute and chronic marine criteria.
b Conversion Factors for these pollutants in freshwater are hardness dependent. CFs are based on a hardness of 100 mg/l as calcium car-

bonate (CaCO3). Other hardness can be used; CFs should be recalculated using the equations in table 3 to paragraph (b)(2) of this section.
c Bioaccumulative compound and inappropriate to adjust to percent dissolved.
d EPA has not published an aquatic life criterion value.

Note to Table 2 of Paragraph (b)(2): The
term ‘‘Conversion Factor’’ represents the
recommended conversion factor for
converting a metal criterion expressed as the
total recoverable fraction in the water column
to a criterion expressed as the dissolved

fraction in the water column. See ‘‘Office of
Water Policy and Technical Guidance on
Interpretation and Implementation of Aquatic
Life Metals Criteria’’, October 1, 1993, by
Martha G. Prothro, Acting Assistant
Administrator for Water available from Water

Resource Center, USEPA, Mailcode RC4100,
M Street SW, Washington, DC, 20460 and the
note to § 131.36(b)(1).

(v) Table 3 to paragraph (b)(2) of this
section:

Acute Chronic

Cadmium .............................. CF=1.136672—[(ln {hardness}) (0.041838)] .................. CF = 1.101672—[(ln {hardness})(0.041838)]
Lead ..................................... CF=1.46203—[(ln {hardness})(0.145712)] ..................... CF = 1.46203—[(ln {hardness})(0.145712)]

(c) Applicability. (1) The criteria in
paragraph (b) of this section apply to the
State’s designated uses cited in
paragraph (d) of this section and apply
concurrently with any criteria adopted
by the State, except when State
regulations contain criteria which are
more stringent for a particular parameter
and use, or except as provided in
footnotes p, q, and x to the table in
paragraph (b)(1) of this section.

(2) The criteria established in this
section are subject to the State’s general

rules of applicability in the same way
and to the same extent as are other
Federally-adopted and State-adopted
numeric toxics criteria when applied to
the same use classifications including
mixing zones, and low flow values
below which numeric standards can be
exceeded in flowing fresh waters.

(i) For all waters with mixing zone
regulations or implementation
procedures, the criteria apply at the
appropriate locations within or at the
boundary of the mixing zones;

otherwise the criteria apply throughout
the water body including at the point of
discharge into the water body.

(ii) The State shall not use a low flow
value below which numeric standards
can be exceeded that is less stringent
than the flows in Table 4 to paragraph
(c)(2) of this section for streams and
rivers.

(iii) Table 4 to paragraph (c)(2) of this
section:
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Criteria Design flow

Aquatic Life Acute
Criteria (CMC).

1 Q 10 or 1 B 3

Aquatic Life Chronic
Criteria (CCC).

7 Q 10 or 4 B 3

Human Health Cri-
teria.

Harmonic Mean Flow

Note to Table 4 of Paragraph (c)(2): 1. CMC
(Criteria Maximum Concentration) is the
water quality criteria to protect against acute
effects in aquatic life and is the highest
instream concentration of a priority toxic
pollutant consisting of a short-term average
not to be exceeded more than once every
three years on the average.

2. CCC (Continuous Criteria Concentration)
is the water quality criteria to protect against
chronic effects in aquatic life and is the
highest in stream concentration of a priority
toxic pollutant consisting of a 4-day average
not to be exceeded more than once every
three years on the average.

3. 1 Q 10 is the lowest one day flow with
an average recurrence frequency of once in
10 years determined hydrologically.

4. 1 B 3 is biologically based and indicates
an allowable exceedence of once every 3
years. It is determined by EPA’s
computerized method (DFLOW model).

5. 7 Q 10 is the lowest average 7
consecutive day low flow with an average
recurrence frequency of once in 10 years
determined hydrologically.

6. 4 B 3 is biologically based and indicates
an allowable exceedence for 4 consecutive
days once every 3 years. It is determined by
EPA’s computerized method (DFLOW
model).

(iv) If the State does not have such a
low flow value below which numeric
standards do not apply, then the criteria
included in paragraph (d) of this section
apply at all flows.

(v) If the CMC short-term averaging
period, the CCC four-day averaging
period, or once in three-year frequency
is inappropriate for a criterion or the
site to which a criterion applies, the
State may apply to EPA for approval of
an alternative averaging period,
frequency, and related design flow. The
State must submit to EPA the bases for
any alternative averaging period,
frequency, and related design flow.
Before approving any change, EPA will
publish for public comment, a
document proposing the change.

(3) The freshwater and saltwater
aquatic life criteria in the matrix in
paragraph (b)(1) of this section apply as
follows:

(i) For waters in which the salinity is
equal to or less than 1 part per thousand
95% or more of the time, the applicable
criteria are the freshwater criteria in
Column B;

(ii) For waters in which the salinity is
equal to or greater than 10 parts per
thousand 95% or more of the time, the
applicable criteria are the saltwater
criteria in Column C except for
selenium in the San Francisco Bay
estuary where the applicable criteria are
the freshwater criteria in Column B
(refer to footnotes p and q to the table
in paragraph (b)(1) of this section); and

(iii) For waters in which the salinity
is between 1 and 10 parts per thousand
as defined in paragraphs (c)(3)(i) and (ii)
of this section, the applicable criteria
are the more stringent of the freshwater
or saltwater criteria. However, the
Regional Administrator may approve
the use of the alternative freshwater or
saltwater criteria if scientifically
defensible information and data
demonstrate that on a site-specific basis
the biology of the water body is
dominated by freshwater aquatic life
and that freshwater criteria are more
appropriate; or conversely, the biology
of the water body is dominated by
saltwater aquatic life and that saltwater
criteria are more appropriate. Before
approving any change, EPA will publish
for public comment a document
proposing the change.

(4) Application of metals criteria. (i)
For purposes of calculating freshwater
aquatic life criteria for metals from the
equations in paragraph (b)(2) of this
section, for waters with a hardness of
400 mg/l or less as calcium carbonate,
the actual ambient hardness of the
surface water shall be used in those
equations. For waters with a hardness of
over 400 mg/l as calcium carbonate, a
hardness of 400 mg/l as calcium
carbonate shall be used with a default
Water-Effect Ratio (WER) of 1, or the
actual hardness of the ambient surface
water shall be used with a WER. The
same provisions apply for calculating
the metals criteria for the comparisons
provided for in paragraph (c)(3)(iii) of
this section.

(ii) The hardness values used shall be
consistent with the design discharge
conditions established in paragraph
(c)(2) of this section for design flows
and mixing zones.

(iii) The criteria for metals
(compounds #1—#13 in the table in
paragraph (b)(1) of this section) are
expressed as dissolved except where
otherwise noted. For purposes of
calculating aquatic life criteria for
metals from the equations in footnote i
to the table in paragraph (b)(1) of this
section and the equations in paragraph
(b)(2) of this section, the water effect

ratio is generally computed as a specific
pollutant’s acute or chronic toxicity
value measured in water from the site
covered by the standard, divided by the
respective acute or chronic toxicity
value in laboratory dilution water. To
use a water effect ratio other than the
default of 1, the WER must be
determined as set forth in Interim
Guidance on Determination and Use of
Water Effect Ratios, U.S. EPA Office of
Water, EPA–823–B–94–001, February
1994, or alternatively, other
scientifically defensible methods
adopted by the State as part of its water
quality standards program and approved
by EPA. For calculation of criteria using
site-specific values for both the
hardness and the water effect ratio, the
hardness used in the equations in
paragraph (b)(2) of this section must be
determined as required in paragraph
(c)(4)(ii) of this section. Water hardness
must be calculated from the measured
calcium and magnesium ions present,
and the ratio of calcium to magnesium
should be approximately the same in
standard laboratory toxicity testing
water as in the site water.

(d)(1) Except as specified in paragraph
(d)(3) of this section, all waters assigned
any aquatic life or human health use
classifications in the Water Quality
Control Plans for the various Basins of
the State (‘‘Basin Plans’’) adopted by the
California State Water Resources
Control Board (‘‘SWRCB’’), except for
ocean waters covered by the Water
Quality Control Plan for Ocean Waters
of California (‘‘Ocean Plan’’) adopted by
the SWRCB with resolution Number 90–
27 on March 22, 1990, are subject to the
criteria in paragraph (d)(2) of this
section, without exception. These
criteria apply to waters identified in the
Basin Plans. More particularly, these
criteria apply to waters identified in the
Basin Plan chapters designating
beneficial uses for waters within the
region. Although the State has adopted
several use designations for each of
these waters, for purposes of this action,
the specific standards to be applied in
paragraph (d)(2) of this section are based
on the presence in all waters of some
aquatic life designation and the
presence or absence of the MUN use
designation (municipal and domestic
supply). (See Basin Plans for more
detailed use definitions.)

(2) The criteria from the table in
paragraph (b)(1) of this section apply to
the water and use classifications defined
in paragraph (d)(1) of this section as
follows:
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Water and use classification Applicable criteria

(i) All inland waters of the United States or enclosed bays
and estuaries that are waters of the United States that in-
clude a MUN use designation.

(A) Columns B1 and B2—all pollutants
(B) Columns C1 and C2—all pollutants
(C) Column D1—all pollutants

(ii) All inland waters of the United States or enclosed bays
and estuaries that are waters of the United States that do
not include a MUN use designation.

(A) Columns B1 and B2—all pollutants
(B) Columns C1 and C2—all pollutants
(C) Column D2—all pollutants

(3) Nothing in this section is intended
to apply instead of specific criteria,
including specific criteria for the San
Francisco Bay estuary, promulgated for
California in the National Toxics Rule at
§ 131.36.

(4) The human health criteria shall be
applied at the State-adopted 10 (¥6)
risk level.

(5) Nothing in this section applies to
waters located in Indian Country.

(e)Schedules of compliance. (1) It is
presumed that new and existing point
source dischargers will promptly
comply with any new or more
restrictive water quality-based effluent
limitations (‘‘WQBELs’’) based on the
water quality criteria set forth in this
section.

(2) When a permit issued on or after
May 18, 2000 to a new discharger
contains a WQBEL based on water
quality criteria set forth in paragraph (b)
of this section, the permittee shall
comply with such WQBEL upon the
commencement of the discharge. A new
discharger is defined as any building,
structure, facility, or installation from
which there is or may be a ‘‘discharge
of pollutants’’ (as defined in 40 CFR
122.2) to the State of California’s inland
surface waters or enclosed bays and
estuaries, the construction of which
commences after May 18, 2000.

(3) Where an existing discharger
reasonably believes that it will be
infeasible to promptly comply with a
new or more restrictive WQBEL based
on the water quality criteria set forth in
this section, the discharger may request
approval from the permit issuing
authority for a schedule of compliance.

(4) A compliance schedule shall
require compliance with WQBELs based
on water quality criteria set forth in
paragraph (b) of this section as soon as
possible, taking into account the
dischargers’ technical ability to achieve
compliance with such WQBEL.

(5) If the schedule of compliance
exceeds one year from the date of permit
issuance, reissuance or modification,
the schedule shall set forth interim
requirements and dates for their
achievement. The dates of completion
between each requirement may not
exceed one year. If the time necessary
for completion of any requirement is
more than one year and is not readily
divisible into stages for completion, the
permit shall require, at a minimum,
specified dates for annual submission of
progress reports on the status of interim
requirements.

(6) In no event shall the permit
issuing authority approve a schedule of
compliance for a point source discharge

which exceeds five years from the date
of permit issuance, reissuance, or
modification, whichever is sooner.
Where shorter schedules of compliance
are prescribed or schedules of
compliance are prohibited by law, those
provisions shall govern.

(7) If a schedule of compliance
exceeds the term of a permit, interim
permit limits effective during the permit
shall be included in the permit and
addressed in the permit’s fact sheet or
statement of basis. The administrative
record for the permit shall reflect final
permit limits and final compliance
dates. Final compliance dates for final
permit limits, which do not occur
during the term of the permit, must
occur within five years from the date of
issuance, reissuance or modification of
the permit which initiates the
compliance schedule. Where shorter
schedules of compliance are prescribed
or schedules of compliance are
prohibited by law, those provisions
shall govern.

(8) The provisions in this paragraph
(e), Schedules of compliance, shall
expire on May 18, 2005.
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Table G‐6

Basin Plan Numeric Water Quality Objectives

Constituent Water Quality Objective

Total Dissolved Solids 300 mg/L
Chloride 50 mg/L
Sulfate 65 mg/L
Percent Sodium 60%
Iron 0.3 mg/L
Manganese 0.05 mg/L
Boron 1.0 mg/L
Turbidity 20 NTU
Color 20 color units
Fluoride 1.0 mg/L
Nutrients -Total Phosphorus less than 0.025 mg/L

-Natural ratios of total nitrogen to total phosphorus are to be upheld, if 
no data is available a ratio (N:P) of 10:1 is to be used.

Ammonia (as N) 0.025 mg/L
Fecal Coliform -Not less than 5 samples every 30 days

-Sampling shall not exceed a log mean of 200/100mL
-No more than 10% of samples during any 30 day period shall exceed 
400/100mL

Dissolved Oxygen - not less than 6.0 mg/L
-annual mean DO shall not be less than 7.0 mg/L more than 10% of 
the time

pH -change in pH level shall not exceed 0.5 units
-pH shall not be depressed below 6.5 nor raised above 8.5

Phenolic Compounds 1.0 µg/L
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APPENDIX H – COMPARISON OF CEC DATA 
MEASURED IN NCWRP TERTIARY WATER TO 
MEC/MTL DATA PRESENTED IN THE SWRCB 
2010 FINAL REPORT 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 




