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INTRODUCTION 
This Standard Answers provides the standards by which employees will be trained to acquire a minimum 

level of knowledge and skill necessary to carry out the basic tasks of a Plant Operator at the Regional 

Waste Facility. It provides the minimum level of knowledge and skill that must be demonstrated but is 

not designed to preclude the trainer from expanding on the information contained in this document.  

Standard Answers Format 

Fundamentals (100 Series) 

Each JCR begins with a fundamentals section covering the basic knowledge needed to understand the 

specific system or equipment as well as an analysis of those fundamentals, which apply more broadly. Its 

content has a direct application for the employee who has not received formal training or for the 

employee that has completed training within the system or equipment who wishes to review the subject 

matter.   

A portion of the fundamentals section of each qualification standard may be devoted to expanding the 

employee’s vocabulary by calling for definitions of technical terms used throughout the JCR.   

The JCR is designed to follow the Law of Primacy. The employee will best learn and understand the 

system or equipment by first understanding the fundamentals associated with it. 

Fundamentals are determined by the SME and their direct support managers and/or supervisors.  The 

fundamentals are written once the 300 series tasks and 200 series systems competencies are written or 

almost complete.  The SME will determine what basic knowledge the organization should check prior to 

qualifying in a specific system or equipment.  What ultimately becomes a fundamental knowledge 

competency depends on several factors: 

1. What knowledge management desires to check and/or verify the employees knows that while 
not necessarily unique to the system or equipment, is important to the overall knowledge base. 

2. Knowledge that was not part of the initial job interview/on-boarding process. 
3. Knowledge that is unique to the system or equipment. 
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Systems (200 Series) 

In this section, each qualification standard breaks down the subject equipment or duties into smaller, 

more easily understood sections called systems. When the equipment/ duties are broken down, many 

small functional systems are revealed for in-depth study. The simpler systems can be identified and 

covered quickly, permitting greater emphasis on a more significant or complex system. 

A system is arranged for learning in two levels, Components and Component Parts. The user of the 

qualification standard need only master those to be able to analyze and understand the organization of 

the equipment or duties. A qualification standard will list only those items, which must be understood 

for the proper operation and/or maintenance of that particular system or equipment. It will not include 

every item appearing on a parts list in the technical manuals. 

Management determines what components of the system are included in this section.  This is done by 

determining whether a component of the system is important to understand.  To assist in determining 

what is important to understand in the systems section, a series of standard questions must be 

answered.  Not all of the following questions apply to every system component.   

 A. What models/types are available? 
 B. Where is it located? 
 C. How does it operate?  
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 D. What maintenance is done to ensure proper operation? 
 E. What is its capacity? 
 F. What are the probable indications if this component fails? 
 G. What piping or equipment come before and/or after? 
 H. What is it’s normal operating parameter?  (ON/OFF/Flow/Amp/Level, etc.)? 
 

 

 

Tasks (300 Series) 

This section tests the employee’s ability to know how to perform a task and then actually performing 

the task.  Components of the task section competencies examine whether the employee knows the 

correct steps, safety factors, and communication/coordination issues.  The employee must demonstrate 

their ability to successfully accomplish the task before being qualified. 

Development of the tasks is done by examining the steps the employee must take to accomplish a given 

job.  The tasks are listed in the normal sequence of accomplishment or in order of desired instruction to 

maximize the learning event.  
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Each task begins with a performance objective verb. Using Bloom’s Taxonomy, each task begins with a 

verb that asks the employee to display or understand through: 

 Knowledge. Define, repeat, record, and list. 

 Comprehension. Translate, restate, discuss, describe, recognize, explain, express, or identify. 

 Application. Interpret, apply, employ, use, demonstrate, dramatize, practice, illustrate, operate, 

schedule, and sketch. 

 Analysis. Distinguish, analyze, differentiate, appraise, calculate, test, compare, contrast, 

diagram, inspect, inventory, and relate. 

 Synthesis. Compose, plan, propose, design, formulate, arrange, collect, construct, create, setup, 

organize, manage and prepare. 

 Evaluation. Judge, appraise, evaluate, rate, compare, value, revise, select, choose, assess, 

estimate and measure. 
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100 FUNDAMENTALS 

 

100.1 Explain Basic Multimedia Gravity Filtration Theory and Operation 
a. Operator-in-Training & Plant Operator Filtration Section Orientation Handbook, Aug. 3, 2007 
b. Advanced Waste Treatment, A Field Study Training Program, CWEA, 2006 

Filtration is a mechanical or physical process to separate solid particulates from fluids. At RWF it 
separates non settleable solids from wastewater by passing it through a porous medium. The most 
common system is filtration through a layered bed of granular media, usually a coarse anthracite coal 
underlain by a layer of fine sand.  

Filters may be classified according to the types of media used as follows:  

  Single-media filters: These have one type of media, usually sand or crushed anthracite coal.  

  Dual-media filters: These have two types of media, usually crushed anthracite coal and sand.  

  Multi-media filters: These have three types of media, usually crushed anthracite coal, sand, and 
garnet.  

In advanced tertiary wastewater treatment, nearly all the filters are dual- or multimedia types. 

The RWF Filtration System uses fifteen (15) Dual-media filters and one single media filter (pilot project 
on A-4). 

Many particles in water are too small to be removed by sedimentation alone. Filtration removes 
microorganisms and suspended matter from water not receiving sedimentation treatment, or it 
eliminates precipitated particles and floc remaining after sedimentation. Filtration was actually 
developed prior to the discovery of the germ theory by Louis Pasteur in France. The first sand filter beds 
were constructed in the early 1800s in Great Britain.  

Particle removal is accomplished only when the particles make physical contact with the surface of the 
filter medium. This may be the result of several mechanisms. Larger particles may be removed by 
straining. That is, the particle is larger than the pore, so it is trapped. Particles may also be removed by 
sedimentation as they progress through the filter. Others may be intercepted by and adhere to the 
surface of the medium due to inertia. Filtration efficiency is greatly increased by destabilization or 
coagulation of the particles prior to filtration. This reduction in the particle charge increases particle 
agglomeration and reduces the forces necessary to trap particles within the filter.  

Gravity filtration through beds of granular media is the most common method removing colloidal 
impurities in water processing and tertiary treatment of wastewater.  

The mechanisms involved in removing suspended solids in a granular-media filter are complex, 
consisting of interception, straining, flocculation, and sedimentation. Initially, surface straining and 
interstitial removal results in accumulation of deposits in the upper portion of the filter media. Because 

http://chemistry.about.com/od/chemistryglossary/a/soliddefinition.htm
http://chemistry.about.com/od/chemistryglossary/g/Particulate-Matter-Definition.htm
http://chemistry.about.com/od/chemistryglossary/a/fluiddef.htm
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of the reduction in pore area, the velocity of water through the remaining voids increases, shearing off 
pieces of capture floc and carrying impurities deeper into the filter bed. The effective zone of removal 
passes deeper and deeper into the filter. Turbulence and the resulting increased particle contact within 
the pores promote flocculation, resulting in trapping of the larger floc particles. Eventually, clean bed 
depth is no longer available and breakthrough occurs, carrying solids out in the underflow and causing 
termination of the filter run. At which point a backwash is necessary to restore filter efficiency. The need 
to backwash can be measured by time since the last backwash, an increase in head pressure (through 
the filtration media), or by an increase in turbidity of filter effluent. 

    
 

 

100.2 Explain basic pump theory and operation 
a. Handbook of Water and Wastewater Treatment Plant Operations, CRC Press, 2009  

The pump is a type of hydraulic machine that converts mechanical energy into fluid energy.   
 
Two Types of pumps used in wastewater systems can be divided into two general categories; dynamic 
pumps and displacement pumps.  
 
One type of dynamic pump, the centrifugal pump, is the most common pump used in wastewater 
systems. Displacement pumps are also called positive displacement pumps.  
 
A common positive displacement pump is the diaphragm pump used to pump chlorine solutions. 
 
Special Pumps: the collection systems may also use a special pumping device called a pneumatic ejector. 
Wastewater treatment plants often use air lift pumps for pumping return activated sludge and waste 
activated sludge.  
 
Dynamic Pumps: The basic differences between the two pump types have to do with their response to 
changes in discharge pressure. Dynamic pumps are used in conditions where high volumes are required 
and a change in flow is not a problem. As the discharge pressure on a dynamic pump is increased the 
quantity of wastewater pumped is reduced. Dynamic pumps can be operated for short periods of time 
with the discharge valve closed. 
 
Displacement Pumps:  Displacement pumps are used in conditions where relatively small, but precise 
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volumes are required.  Displacement pumps will not change their volume with a change in discharge 
pressure. Operating a positive displacement pump with the discharge valve closed will damage the 
pump. 
 

   

     
 
   

     
  

http://www.bing.com/images/search?q=diagram+of+centrifical+pump&qpvt=diagram+of+centrifical+pump&FORM=IGRE
http://www.bing.com/images/search?q=diagram+of+diaphragm+pump&qs=n&form=QBIR&pq=diagram+of+diaphragm+pump&sc=0-15&sp=-1&sk=
http://www.bing.com/images/search?q=diagram+of+positive+displacement+pump&qpvt=diagram+of+positive+displacement+pump&FORM=IGRE
http://www.bing.com/images/search?q=diagram+of+diaphragm+pump&qs=n&form=QBIR&pq=diagram+of+diaphragm+pump&sc=0-15&sp=-1&sk=
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100.3 Explain basic valve theory and operation 
a. Common Valves, TPC Piping Systems, Volume 7, Dated 1995 

Valves are devices that permit control of the flow of fluids through piping systems. The fluid may be a 
liquid, a gas, or some loose material in bulk (like concrete slurry, thick wastes, or even grains of wheat). 
Designs of valves vary, but all valves have two features in common: 
 

• A passageway through which fluid can flow 
• Some kind of movable part that opens and closes the passageway  

 
Fluid flows into the valve through the inlet port. "Port" is the term for any of the openings of a valve to 
the outside. The fluid flows through passages in the body and past the opened element that closes the 
valve. It then flows out of the valve through the outlet port, sometimes called the discharge port. 
 
If the closing element is in the closed position, the passageway is blocked. Fluid flow is stopped at that 
point. The closing element keeps the flow blocked until the valve is opened again. This is done by raising 
the closing element, which must be controlled by some mechanical means. Some valves are opened and 
closed automatically, and others are controlled by manually operated hand-wheels.  Other valves, such 
as the check valves, operate in response to pressure or the direction of flow. 
 
Valves control the flow of fluids in one of three ways. They can be used to: 

• Start or stop flow 

• Throttle flow 

• Regulate flow 
 
Starting and stopping flow means just that-a fully closed valve can stop the flow of fluid completely, 

and an open valve allows it to start again.  

 

Throttling means to control the flow as desired, by means of intermediate steps between fully open and 

fully closed.  

 

http://www.bing.com/images/search?q=diagram+of+positive+displacement+pump&qpvt=diagram+of+positive+displacement+pump&FORM=IGRE
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Regulating the flow means that the valve operates automatically, according to changes in pressure in the 

line. A regulating valve opens or closes as necessary to increase or decrease flow, and so keeps the 

pressure constant. 
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100.4 Explain Grab Sample 
a. Handbook of Water and Wastewater Treatment Plant Operations, CRC Press, 2009,  
b. Operation of Wastewater Treatment Plants, California State University, 2003 

An individual, discrete, sample collected at a randomly selected time.  Sample point must be 
representative of material being sampled.  The grab sample shows the waste characteristics only at the 
time the sample is taken.   
 
Grab samples can be taken when:  
The wastewater to be sampled does not flow on a continuous basis,  
The wastewater characteristics are relatively constant,  
To determine whether or not a composite sample obscures extreme conditions of the waste, 
The wastewater is to be analyzed for contaminants or water quality indicators, such dissolved oxygen 
(DO), coliforms, residual chlorine, temperature or pH that must be performed immediately. 
 
Various methods and types of sampling devices are available for taking grab samples. 
 

 

 

100.5 Explain Composite Sample 
a. Handbook of Water and Wastewater Treatment Plant Operations, CRC Press, 2009 
b. Operation of Wastewater Treatment Plants, California State University, 2003 

A compilation of individual grab samples taken in proportion to flow.  Can be taken manually or using 
automatic sampling equipment.  Automatic samplers can be set to take a proportional aliquot of 
wastewater based on time and flow at the time of the sample. 
 
Since wastewater flow, characteristics and quality changes constantly throughout the day, the most 
representative sampling results are obtained by using some sort of continuous sampling device.  To 
prepare a proportional composite sample, the rate of wastewater flow must be known and the sample 
volume taken must be in proportion to the flow at the time it is collected. 
 

 

 

100.6 Define Log Book Entry Guidelines 
a. California EPA, State Water Resources Control Board, Operator Certification, Spring 2002 
b. Operator-in-Training & Plant Operator Filtration Section Orientation Handbook, Aug. 3, 2007 

The one thing done most often by the operator on a day-to-day basis is communicate.  By recording 
meter readings, test results and making logbook entries of whatever happens at the wastewater plant, 
the operator communicates the health and well being of the wastewater plant.  Documentation and 
paperwork are items that operators will deal with throughout their careers. 
 
Every day, operators record the many meter and gage readings of equipment throughout the 
wastewater plant.  Anytime a meter or gage reading is recorded, it should be recorded exactly as it 
reads.  Never record what you “think it should be.”  If you suspect that the meter or gage is incorrect, 
you can make a note to that effect and then look into it further if you have the expertise or contact a 
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maintenance or instrumentation technician to check out the meter or gage.  If the meter or gage has a 
correct, but unusual reading, further investigation is warranted to discover the cause of the unusual 
reading.  
 
It is essential that laboratory and process control test results be accurately recorded.  Changing a 
laboratory result could threaten your operator certification.  It is recommended that any and all 
laboratory results be recorded exactly.  Do not throw out any test result and then redo it until an 
acceptable result is obtained.  Throwing out test results is the same as recording a false result.  Falsifying 
wastewater plant test results could be a criminal offense. 
 
General information should be recorded in a bound plant logbook.  Suggested daily logbook entries 
include: 

 Date. 

 Start time of shift. 

 Names of personnel on shift. 

 Weather observations. 

 How the plant process looks during plant rounds. 
With downsizing and job duties making an operator’s routine increasingly fast paced and hectic, often 

day-to-day activities are forgotten.  However, many daily activities should to be included in the logbook.  

Also suggested as entries are: 

 Any process control adjustments. 

 Indicators of process upset or pending waste discharge permit violation. 

 Putting in or taking out of service any major unit process basin or tank, or the rotation of 
equipment. 

 Deliveries of chemicals, supplies, etc. 

 Visitors, including other employees not assigned to the shift. 
 
Always include the time of day for any of these suggested entries. Items that do not belong in a bound 
logbook include foul language, rumor and conjecture, incorrect data, false statements, and misleading 
information.  Using “white out” or liquid paper to obliterate an entry is never recommended.  If you 
make a mistake, cross a single line through your error and then continue with your correct entry. 
 
Try to be as accurate and concise as possible.  Do your best to make your logbook have an exact 
meaning with as little room for an incorrect interpretation as possible.  Choose your words to mean 
exactly what you would like the next shift operator to understand.  You goal is to relay to the next shift 
operator what has happened on your shift, and possibly forewarn of what might occur on their shift. 
 
Plant documentation and the logbook are messengers with important information for the wastewater 
plant operator.  They trace what goes on at the wastewater plant during each moment of the plant’s 
existence. These items will assist the next shift operator in performing their duties, and provide an 
historical record you can use in the future. 
 
Log books are legal documents. In the event of plant upsets, the log books are examined by Control 
Authorities to aid in investigation of the cause of the problems and steps taken for resolution. 
 
It is important to have a verbal “face-to-face” “turn-over” with the operator of the entering shift to 
share important information regarding what transpired during your shift and give the on-coming 
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operator a chance to ask questions for clarification and avoid miscommunication. 
 
  

  

 

100.7 Explain the Properties of Alum (Aluminum Sulfate, Aqueous Solution) 
and its use in Filtration 
a. http://www.aluminumsulfate.net/, Retrieved 4/21/2014 

Aluminum sulfate is a chemical compound that's referred to as liquid alum, aluminum salt, or cake alum. 
It has a wide variety of applications, including waste treatment, water purification, and paper 
manufacturing. 
 
Aluminum sulfate is extremely acidic. When combined in solution with water its pH can be less than 
two, which can make it capable of burning human skin and corroding metal. 
 
Aluminum sulfate has a wide and diverse range of uses. One of its primary uses is to help with filtering in 
water purification. The aluminum sulfate causes impurities in the water to clump together so they're 
more easily removed. It's also used to dye cloth, kill certain kinds of slugs and insects, and relieve pain. 
Aluminum sulfate is often found in baking powder and occasionally in antiperspirants. Gardeners even 
use aluminum sulfate to increase the acidity of soil. 
 
Aluminum sulfate is harmful if swallowed or inhaled. Inhalation causes coughing and potentially 
shortness of breath. Upon contact with skin or eyes, aluminum sulfate causes irritation, redness, itching, 
and pain. Eating or swallowing aluminum sulfate produces severe irritation to the intestines and 
stomach. An affected person may experience vomiting, nausea, and diarrhea. In addition, adding water 
to aluminum sulfate can cause sulfuric acid to form. This compound can cause severe burns if it touches 
exposed skin. 
 
If aluminum sulfate comes in contact with eyes or skin, flush or wash the affected area for 15 minutes 
with water. Upon inhaling the substance, move away from the toxic area and slowly breathe fresh air. 
For ingestion of aluminum sulfate, drink a glass of milk and then force vomiting. Do not use bicarbonate; 
it's an explosive combination, literally. Finally, if the aluminum sulfate comes into contact with skin, 
remove contaminated clothing and wash the skin. 
 
Store aluminum sulfate in a cool, dry area in a sealed container, and don't mix with other substances. 
Take care that the aluminum sulfate does not get wet because it can absorb water, which causes the 
surfaces it touches to become slippery. Aluminum sulfate can also leave a light residue in containers 
where it was stored. Sweep or shovel spills of the compound and place in a covered container. Wash 
down residue with large amounts of water and neutralize with soda ash or lime, if necessary. 
 
At RWF, a 48% solution of Aluminum Sulfate is used. 

 

 

 

http://www.aluminumsulfate.net/
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100.8 Explain the Properties of Sodium Hydroxide and its use in Filtration 
a. http://www.wisegeek.com/what-is-sodium-hydroxide.htm, Retrieved 4/21/2014 

Sometimes referred to as lye, sodium hydroxide is a chemical compound with a high alkaline content. 
The properties of the chemical make it ideal for use in a number of different applications, including the 
manufacture of cleaning products, water purification, and the manufacture of paper products. Because 
of the alkaline content, sodium hydroxide is a strong skin irritant, making it necessary to handle the 
product with great care during commercial use.  

In its pure form, sodium hydroxide takes on the form of flakes or pellets that are a bright white. In this 
form, the chemical easily absorbs carbon dioxide from any air in the space; this makes it necessary to 
house the product in a container that is airtight. The fact that that sodium hydroxide is water-soluble 
helps to make it ideal for use in a number of liquid-based products.  

This lye compound can be utilized in many different types of products used in the home as well as in 
manufacturing and other industrial settings. It can also be used in various aspects of food preparation.  

There are a number of products that contain considerably higher amounts of sodium hydroxide. Paint 
strippers are one example. The use of sodium hydroxide in many other products is common. Drain 
cleaners often make use of the compound, as it will help dissolve clogs with relative ease. 

While the use of sodium hydroxide is widespread, it is important to remember that direct contact with 
the pure chemical can be extremely damaging to the skin. People who handle the chemical during the 
manufacturing process or with other applications often wear protective clothing to minimize the chance 
of exposure. In the event that the skin does come in contact with the compound, rinsing the area with 
warm water for several minutes is recommended.  

At RWF Sodium Hydroxide is used for final effluent pH adjustment when necessary. 

 

 

 

 

 

 

 

 

 

 

 

http://www.wisegeek.com/what-is-sodium-hydroxide.htm
http://www.wisegeek.com/what-is-lye.htm
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200 SYSTEMS 
The following are the standard questions that are part of each 200 System competencies.  

a. Equipment type and ID? 
b. Where is it located? 
c. How does it operate? 
d. What maintenance is done to ensure proper operation? 
e. What is its capacity? 
f. What are the probable indications if this component fails? 
g. Piping/Equipment before and after? 
h. Normal operating parameter status (ON/OFF/Flow/Amp/Level, etc.) 
 

200.1 Emergency Eyewash and Shower Stations 
a. ANSI / ISEA Z358.1 Compliance Checklist, Guardian Equipment 
b. OSHA – 29 CFR 1910.151 (c) 
c. ANSI – Z358.1-1990 

a. Eyewash/Showers are Encon, Speakman, Haws or Bradley.  They can be eyewash only, shower only, 
or combination of both. There are also small, squeeze bottle types, eyewashes. 
 
b. In filtration the eyewash stations are in the following locations: 

 A Pipe gallery 

 B Pipe gallery 

 Filter basement South 

 Filter basement North 

 Alum fill station 

 NaOH fill station 

 Alum day tank room 

 TPS diversion area 

 Portable (squeeze bottle) eye wash units on the Serpentine deck  
    
c. Controlled, low velocity flow completely rinses eyes and face and is not injurious to user. Unit 
washes both eyes simultaneously. Water flow is sufficient to allow user to hold eyes open while 
operating. Protective covers protect the spray heads from airborne contaminants. Covers shall be 
removed by water flow. Valve actuator shall be easy to locate and readily accessible to user.  “Hands-
free” stay-open valve shall activate in one second or less.  
 
d. Activate each eyewash and emergency shower unit monthly according to PM schedule.  
 
e. Each eyewash unit must deliver at least 3.0 gallons (11.4 liters) of #1 (city water) water per minute 
for 15 minutes and each shower must deliver at least 20 gallons (75.7 liters) of #1 water per minute for 
15 minutes.   
 
g. The eyewash/shower stations are plumbed to City Water which when used is discharged to a floor 
drain, the ground or into the containment area where it drains to the sump. When the show handle is 
pulled, a local alarm sounds and a beacon lights indicating a pressure drop in the #1 water supply. 
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200.2 Fire Extinguisher 
a. http://en.wikipedia.org/wiki/Fire_extinguisher, Retrieved 3/14/2014 
b. OSHA – CFR 1910.157 
c. Operator-in-Training & Plant Operator Filtration Section Orientation Handbook, Aug. 3, 2007 

a. The extinguishers are the type ABC pressured units with a solid agent. There are also CO2 and Halon 
extinguishers for use near electrical equipment, MCCs and computers. 
 
b. Fire extinguishers are strategically placed throughout the Filtration area.  The following list indicates 
location and type: 

 
 
c. A fire extinguisher is an active fire protection device used to extinguish or control small fires, often in 
emergency situations. It is not intended for use on an out-of-control fire, such as one which has reached 
the ceiling, endangers the user (i.e., no escape route, smoke, explosion hazard, etc.), or otherwise 

http://en.wikipedia.org/wiki/Fire_extinguisher
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requires the expertise of a fire department. Typically, a fire extinguisher consists of a hand-held 
cylindrical pressure vessel containing an agent which can be discharged to extinguish a fire. 
 
There are two main types of fire extinguishers: stored pressure and cartridge-operated. RWF has stored 
pressure units. The expellant is stored in the same chamber as the firefighting agent itself. Our dry 
chemical extinguishers use nitrogen.  
 
When using the fire extinguisher, short bursts of the agent are aimed at the base of the fire or, if the fire 
is in a small container, inside the container. Never aim the extinguisher at the top of the fire. 
 
d. Fire extinguishers are required to be serviced and inspected by a Fire Protection service company at 
least annually. The servicer places a tag on the extinguisher to indicate the type of service performed 
(annual inspection, recharge, or new fire extinguisher installation). As the CO2 extinguishers do not have  
a gauge, the inspection is to assure the seal is intact and the pin has not been removed. 
 
e. Capacity varies according to size and type, ABC (most ABC are 5 lb.), CO2 (usually 10 lb.), or Halon. 
 
f. No extinguishing agent expended. The pressure gauge is not in the green area. The locking pin is 
missing. The seal holding the locking pin is missing. The inspection tag is not filled out or missing. The 
hose is cracked or the cylinder is damaged.  The CO2 extinguishers do not have a gauge, therefore, 
inspection of the pin and seal (present or missing) is necessary. 
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200.3 Filter Influent Pump Station (FIPS) 
a. Operator-in-Training & Plant Operator Filtration Section Orientation Handbook, Aug. 3, 2007 
b. Best Practices 

a. There are 4 large vertical turbine pumps, wet pit, mixed flow type and 1 smaller vertical turbine 
pump. There are 2 Supplemental Filter Influent (SFIPS) vertical turbine pumps. 
 
b. The 5 FIPS pumps are located in the FIPS building; the 2 SFIPS pumps are located outside the 
Southeast corner of the Filtration Building.  
 
c. The FIPS Pumps 1-5 pump all BNR combined effluent to the filters and allows the operator to 
efficiently maintain filter influent flow to the A and B batteries. The filter influent pumps can be started 
and stopped manually or operated in auto-remote mode based on wet well level or as needed to handle 
the flows. Pump speeds are VFD-driven and adjusted automatically to maintain wet well level set point 
when in auto-remote mode. If the Plant is operating in island mode notify the Power Generation 
operator before starting or stopping a Filter Influent Pump.  
 
Pumps 4 and 5 can be valved to discharge a portion of the secondary effluent (BYPASS) directly to the 
Outfall while Pumps 1-2-3 are feeding the filters. 
 
If one Filter Influent Pump fails, the other pumps may not be able to keep up with the flow. Start 
another pump immediately. Individual pump failure will back up plant process flow.  The Supplemental 
Filter Influent Pumps (SFIPS) may be used to augment flow to the filters. 
 
If all FIPS pumps fall offline without pumps being started right away, the filter influent flow will gravity 
flow back to the filter influent wet well and then later back up to nitrification clarifiers and back flow 
over the weirs. 
 
d. Pumps are rotated in and out of service on a routine basis to ensure proper operation.  All pumps are 
on a PM schedule. The SFIPS pumps are rotated weekly for short periods to remove solids that build up 
in the wet well. 
 
e. The 4 larger FIPS pumps have a capacity of 85 MGD each controlled by 400 Hp motors and Marathon 
variable frequency drives. The smaller FIPS pump has a capacity of 65 MGD.  The two supplemental 
pumps are capable of pumping 50 MPD each.  
 
f. Indications of no flow on the DCU screens. No visual flow to the filters. 
 
g. The suction side of 5 FIPS pumps is from a wet well receiving secondary and nitrification effluent. The 
SFIPS are tied into the BNR-2 effluent line, but further up stream.  The discharge of both sets of pumps is 
the filter influent pipe. (A suggestion is: The discharge of both sets of pumps is the filter influent piping 
which then supply the A and B side influent channels.) 
 
h. The FIPS pumps are operated in Auto Remote (A/R) and controlled by wet well level. They can be 
operated in Auto Local (A/L) or Manual Local (M/L) or manually in the field if needed. The FIPS pumps 
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are normally operated in A/R. 
 
The SFIPS pumps are on or off and can be started remotely from the DCU or manually in the field. 

 

 

200.4 Distributed Control System (DCS) 
a. City of San Jose Operation Manual Distributed Control System May 2, 2000 
b. http://en.wikipedia.org/wiki/DCS , Retrieved 3/26/2014 

a. A distributed control system (DCS) refers to a control system usually of a manufacturing  system, 
process or any kind of dynamic system, in which the controller elements are not central in location (like 
the brain) but are distributed throughout the system with each component sub-system controlled by 
one or more controllers. 

Distributed Control System (DCS) is a computerized control system used to control production in various 
industries and utilities. 

The entire system of controllers is connected by networks for communication and monitoring. 

b. The DCS system is present throughout the majority of the plant.  Each process area has their own DCU 
system monitors.  All process DCUs are connected to a central control room located in the 
Administration Building. 
 
c. A distributed control system (DCS) refers to a control system usually of a manufacturing system, 
process or any kind of dynamic system, in which the controller elements are not central in location (like 
the brain) but are distributed throughout the system with each component sub-system controlled by 
one or more controllers. 
 
At the City of San Jose Water Pollution Control Plant, the purpose of the DCS system is to monitor and 
control the different processes throughout the plant.  Typical parameters that are monitored include 
flows, levels, pressures, temperature, pH, chlorine residuals, water turbidity, equipment status 
indicators (on/off, standby, open/closed) and alarm indications.  The information is displayed with 
continuously updating values on the operator’s monitors and is used in calculations and controls to 
assist in the effective operation of the plant. 
 
Each screen shot has various levels of detail and information that can be brought up by clicking on 
equipment icons (pumps, valves) or menus imbedded within the screen. 
 
d. Routine maintenance is done by IT and Instrument Technicians through generated PMs and WOs 
generated through the CMMS.  
 
f. System failure is indicated by flashing red lights.  The alarms are local and in the central computer 
room. 
 
h. Normal operating status in on.  The DCS is on continuously to monitor equipment status, chemical 
storage tank levels, plant and process flows, and track critical information for reporting and compliance, 

http://en.wikipedia.org/wiki/DCS
http://en.wikipedia.org/wiki/Control_system
http://en.wikipedia.org/wiki/Industrial_process
http://en.wikipedia.org/wiki/Dynamic_system
http://en.wikipedia.org/wiki/Controller_(control_theory)
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and to announce alarm conditions. 
 

     
 

 
 

200.5 Tertiary Gravity Filtration 
a. Operator-in-Training and Plant Operator Filtration Section Orientation Handbook, Aug. 3, 2007 

b. Best Practices 

a. Filters have an A-battery and B-battery. Each battery contains eight filters. Each filter has two filter 
cells. 
 
Each filter cell is equipped with troughs to receive the surface wash water and backwash water. Each 
has a surface wash system consisting of distribution arms that direct water pumped by the surface wash 
pumps with sufficient force to break up the surface of the filter media and release entrained solids. The 
backwash system receives water from the back wash pumps with sufficient volume to expand the filter 
bed and allow entrained particles to be carried to the surface of the filter and out the collection troughs 
to the filter back wash treatment system. 
 
b. The filters are located in the filtration building and discharge to the chlorine contact basins and 
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serpentines. 
 
c. The biological nutrient removal (BNR) effluent is pumped by the FIPS pumps to the filter influent 
channels and distributed to the A & B batteries of filters. Filter influent flows by gravity through in 
service filter beds to the filter effluent conduit and merge at mixing wells then to the 4 serpentines.  
 
The tertiary filters provide further removal of the BOD and suspended solids remaining from the BNR 
treatment by filtration through dual media filters. Alum can be added as a filter aid if necessary and 
mixed with the filter influent in each battery upon entering the filter influent conduit. 
 
The filter influent enters each filter from the filter influent conduit, flows to each dual media filter unit in 
service, then filters through the dual media filter beds. Each dual media filter bed consists of a tile 
under-drain system installed on the filter floor. The dual media filter has layers of silica gravel, silica sand 
and one layer of anthracite coal, all supported by the under drain system. The tertiary filter influent is 
introduced into each filter and flows to both cells with sufficient hydraulic head to cause the influent to 
flow by gravity through the filters at the normal filter head loss (~less than 10 feet). Filter head loss 
is based upon an influent conduit channel level of 2.8 – 3.0 feet, overflow is at 5 feet. Under normal 
operation when an individual filter exceeds the 10 feet of head loss at 7,000 gpm the filter is 
backwashed to remove filtered debris. 
 
A surface wash and a backwash system are provided to restore “in service” filters to normal head loss 
condition. The surface wash system consists of self-propelled revolving arm nozzle agitators and surface 
wash water pumps. Chlorinated filter effluent for use as surface wash water enters the backwash wet 
well from the chlorinated filter effluent conduit and is pumped by the surface wash water pumps to the 
revolving arm agitators. The spent surface wash water flows through the filter wash water troughs to 
the reclamation /equalization basin. Backwash water, chlorinated filter effluent, for use during the 
backwash cycle enters the backwash wet well from the filter effluent wet well, adjacent to the surface 
water wet well and is pumped by the backwash water pumps through the under drain tiles, upward, 
through the dual media filter bed and out via the backwash collection troughs to the drain system and 
on to the equalization basin. 
 
d. Surface washing and backwashing filters are a mandatory requirement preserving filter media 
condition and plant effluent quality.  
 
e. The total average design flow for the filters is 158 million gallons per day (MGD). The average design 
flow to each filter is 10 MGD or 5 gallons per minute (gpm) per square foot of filter surface. 
 
f. There are three indications for the need to backwash and surface wash a filter: 
Increase in head pressure through the filter due to build up of removed suspended solids and debris; 
Turbidity of effluent increases to unacceptable levels due to increased pass-through of suspended solids; 
Filter-run time, in hours. 
 
g. The filter influent is delivered by the FIPS and/or SFIPS pumps. The filter effluent is discharged to the 
chlorine contact chambers and serpentines to the plant outfall. 
 
h. The filters are either in backwash mode, in or out of service. 
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Note: this diagram is not the RWF 
 design. 
 

 

200.6 Sluice Gate 
a. http://en.wikipedia.org/wiki/Sluice, Retrieved 3/4/2014 

a. The RWF uses vertical rising stem sluice gates: A plate sliding in the vertical direction, which may be 
controlled by mechanical hand operators, portable valve operators or fixed motorized operators. 
 
b. Several sluice gates are located in the FIPS wet well area, backwash equalization basin area, and the 
backwash settling basins. 
 
c. A sluice is a water channel controlled at its head by a gate. The sluice gate can be open or closed to 
control flow of water or partially open to regulate the amount of water flowing.  
  
A sluice gate is a metal barrier (can be a composite material) sliding in grooves that are set in the sides 
of the waterway. Sluice gates control water levels and flow rates in the effluent channel.  
 

http://en.wikipedia.org/wiki/Sluice
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"Sluice gate" refers to a movable gate allowing water to flow under it. When a sluice is lowered, water 
may spill over the top, in which case the gate operates as a weir. Usually, a mechanism drives the sluice 
up or down. This may be a simple, hand-operated, chain pulled/lowered, worm drive or rack-and-pinion 
drive, or it may be electrically or hydraulically powered. 
 
d. Sluice gates are exercised per a maintenance schedule to assure their continued operation. 
 
f. Indications of failure can be inability to open or close valve because it is stuck or due to a bad stem, 
failure to close because of an obstruction, leakage because of a bad valve seat, and valve stops not 
properly adjusted that allow valve to travel too far and not rest on the seat. 
 
g. Sluice gates are located between process basins, open channels or wet wells, the contents will be 
whatever liquid is on either side of the gate. 
 
h. Normal operation is either in open, closed position, or in between. This can be determined by the 
position of the valve stem, either up or down or somewhere in between when used to regulate the 
amount of flow. 
 

      
 
   

 

200.7 Water Champs 
a. City of San Jose Operation Manual – Water Champ System, June 22, 2000 

a. Water Champ Chemical Induction Unit, by Gardiner Equipment Company. 
 
b. Eight Water Champs are used to provide sodium hypochlorite solution mixing for each of four 
chlorine contact tanks, one in operation and one in stand-by mode. Each Water Champ is submerged 
and located in a filter effluent chlorine mixing well. A 1-inch PVC pipe supplies hypochlorite solution to 
the four Water Champs. The 1-inch hypo pipe is double contained in a 3-inch pipe and is routed through 
the exterior of the filter building at ground level to each Water Champ location. At these four locations, 
hypochlorite is directed to a Water Champ.  

http://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&docid=CMhWEKxjpDtXgM&tbnid=ogNCEdreFlwtkM:&ved=0CAUQjRw&url=http://www.ludowiciwater.com.au/penstocks/stainless-steel-penstocks.html&ei=Xt0YU8HhB8W8oQSM6YCABA&bvm=bv.62578216,d.cGU&psig=AFQjCNEWLYWU4vXJiHzwTbxaCIfdqVdYFA&ust=1394224496261801
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There are two Water Champs located in the TPS Diversion Wet Well. They mix hypochlorite and 
ammonia for the recycled water that goes to TPS. 
 
c. Water champs are designed to be submerged in the liquid being treated and require no priming. The 
Water Champ operates submerged by spinning an impeller at high speed that creates a vortex and 
mixing action. Sodium hypochlorite is pumped to the Water Champ where it is diffused into the water 
stream. The ammonia solution is mixed with the hypochlorite at the impeller end of the Water Champ. 
The speed and efficiency of the open propeller results in the hypo/ammonia being blended into the 
process stream rapidly and with a high diffusion rate. The hypochlorite and ammonia is injected directly 
into the process stream without addition of dilution water by the open propeller with no off-gassing 
effects. Each unit is powered by a hermetically-sealed (silicon carbide seals) submersible Franklin 15 hp 
motor made of 316 stainless steel. 
 
When lowered into the chlorine contact channel, the waterchamp rests on a bracket that positions it in 
a horizontal plane. 
 
d. Check valves for chemical supply system;  
Check chemical supply tubing for ware or leakage;  
Check suspension cable for ware; 
Check for unusual noise or vibration;  
Check Water Champ unit for ware or breakage. 
 
Use caution when pulling the grating to raise or lower a Water Champ for inspection or maintenance. 
 
e. Maximum hypochlorite solution induction: 6 to 174 gph per serpentine. 
The chlorine residual is maintained at between 1.5 to 2.0 mg/L in the Filtration effluent. 
 
f. Sodium hypochlorite or ammonia supply low alarm; Low chemical flow alarm; no hypochlorite or 
ammonia flow alarm; motor overheating; Low or no chlorine residual.  Chemical supply tubing is leaking 
or broken. Motor has broken loose from support/suspension structure. 
 
g. Flexible tubing from the supply piping is connected to the Water Champ delivering chemical to the 
injection ports. 
 
h. Manual start-stop control at MCC or emergency stop locally at each unit. 
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200.8 Sump Pump 
a. http://en.wikipedia.org/wiki/Sump_pump, Retrieved 3/4/2014 
b. Best Practices 

a. Sump pumps are Goulds, Flygt or other type submersible pump with float switches, or level indicators 
for automatic operation or can be switched on manually with a local on/off switch. 
 
b. Sump pumps are located in the Filtration building basement and outside the Filtration Building South 
East corner. 
 
c. Sump pumps are designed to operate intermittently and usually seasonally if located outside.  They 
are submersible pumps installed in specially constructed sump pits. Fluids either water or spilled 
chemical, flow into the sump pit through drains or trenches within the containment area. The purpose 
of a sump pump is to pump the water or spilled chemical out of the pit into a plant drain, storm drain, or 
a truck to keep the containment area dry, depending on where the operator determines the sump 
contents should be directed. The liquid is sucked up through the bottom of the pump. Sump pumps in 

http://en.wikipedia.org/wiki/Sump_pump
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filtration are on level sensors and turn the pumps on when the high level is reached. Sump pumps can 
be operated manually or in automatic mode. 
 
Note: Sump pumps located in chemical storage areas do not come on automatically. They must be 
started by the operator locally. This is so that if there is a chemical leak, product is not pumped away 
without the operator making a decision where the discharge is directed. 
 
d. The pumps should be activated periodically to ensure operation when needed.  Clean sump of debris 
and sediment build-up to avoid pump clogging. 
 
e. Sump pump capacity is variable depending size and application. Contents are usually wash-down 
water, spilled chemical or leaks from storage tanks. 
 
f. The containment area has standing water; The sump high level alarm is activated; There is a power 
failure in the area, or mechanical failure of the pump or motor. 
 
g. Sump pumps are situated near the bottom of the sumps.  The discharge is to the plant drain system, 
or to a hose connection for pumping to a truck or other vessel in case of chemical leaks or spills within 
the containment area. 
 
h. Local HOA switches. Sump liquid level sensors control the pumps. A switch toggles pumps between 
lead and lag positions. A pump activates and pumps the sump down, the next time it becomes the lag 
pump. 
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200.9 Filter backwash pumps 
a. Operator-in-Training and Plant Operator Filtration Section Orientation Handbook, Aug. 3, 2007 

a. There are 3 Filter Backwash pumps. They have 400 hp motors and vertical turbine pumps and can 
pump approximately 18,000 gallons per minute each. 
 
b. The Filter Backwash Pumps are located in the Filter Backwash Pump room on the ground floor of the 
filter building. 
 
c. Backwashing a filter is a mandatory requirement to preserve filter media integrity and wastewater 
effluent quality. When a backwash is initiated, the filter effluent valve closes and the backwash valve 
opens to admit backwash water into the under drain system of the filter. The waste backwash solids 
overflow into the troughs above the filter media. The Equalization Basin acts as a surge tank and allows 
the waste backwash to be treated and discharged at a constant rate. A modulating outflow valve 
regulates the flow to the Flocculation Basins, with the set point based on level. Alum is added at the 
flash mixer in the EQ basin effluent before discharge to the Flocculation Basin influent. 
 
The sequences of a typical automatic filter backwash are as follows: 
 
• Influent valve closes allowing the filter to drain to a pre-selected level set by the 
level probe (normally between the top and bottom level of the drain troughs). 
• The filter effluent control valve closes and effluent flow reading is zero out. 
• The filter cell isolation valve closes to allow backwash of only one cell at a time. 
• The drain valve opens. 
• The cell valves: surface wash supply valve and backwash supply valve open. 
• Surface wash pump starts. The surface wash arms rotate and spray to dislodge 
solids embedded in the upper media layer. 
• After two minutes (timer setting is adjustable), the backwash pump starts with a 
supply valve approximately 40% open for a pre-programmed time of one minute 
(time setting is adjustable). This low-rate flow fluidizes the filter bed and 
prevents “blowout” of media. 
• The backwash supply valve opens to approximately 90% for a pre-programmed 
amount of time of seven minutes (this time setting is adjustable). The backwash 
pump stops and backwash supply valve closes. 
• The surface wash pump stops two minutes (timer setting is adjustable) before the 
backwash pump stops. The surface wash arms stops rotating. 
• The surface wash supply valve and backwash supply valve close. 
• The freshly washed cell valves closes and the opposite cell valves opens. 
• The backwash pump starts with a supply valve approximately 40%. 
• The backwash supply valve opens to approximately 90%. 
• The backwash pump and supply valve closes. 
• The drain valve closes. 
• The influent valve opens filling the filter tank up to the channel level. 
• The isolation valve opens and resets the control panel. 
• The filter is now ready to be placed into service. 
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The Filter Backwash Pumps force treated back wash effluent up through the filter under-drains to 
dislodge accumulated solids from the media. 
 
When a filter backwash is initiated, a Sodium Hypochlorite dosing pump is signaled to start pumping 
hypo to add to the backwash discharge lines from the backwash pumps, one dosing point for A side and 
one for B side. The backwash hypo dosing control header is located on the wall in the Filter Building 
Basement near the Chlorine Residual Titration bench.  
 
d. Routine maintenance through generated PMs. 
 
e. The motors are 400 hp, the pumps are vertical turbine (centrifugal) and rated at 18,000 gpm each. 
 
f. Indication on the DCU of a pump or valve failure. When backwash is initiated, the pumps do not 
energize. 
 
g. The pumps draw water from the treated backwash water wet well.  The discharge is through the filter 
under drain system with the effluent flowing back to the filter backwash treatment system. 
 
h. The backwash pumps start automatically when a filter is in backwash “Auto” mode. The backwash 
cycle can be controlled in manual allowing the operator to control each individual step. 
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200.10 Sample Pumps 
a. Operation of Wastewater Treatment Plants – A Field Study Training Program, 2003, Volume II 

a. There are low volume, continuous flow pumps (such as Burks pumps, or Sta-Rite self-priming 
centrifugal) and peristaltic pumps.   
 
b. The sample pumps are located prior to automatic composite sampling stations, grab sample stations 
and in-line chlorine residual analyzers. In filtration, sample pumps are located in Pipe Gallery B and Filter 
Building Basement and pump to the Filter Service Wing Sampler Room. 
 
c. Sample pumps are generally small centrifugal pumps or another type of low-volume dynamic pump 
(peristaltic) that draw flow from the wastewater stream to be sampled and delivers it to an automatic 
sampling device for storage in a container or to an in-line analyzer, such as a chlorine residual analyzer 
or to a station where grab samples can be taken.  
 
d. Sample lines to automatic samplers may build up biological growth and slime which may periodically 
slough off and contaminate the sample with high solids content.  Flushing and cleaning of the intake line 
on a daily basis is generally required.  
 
e. Contents of the sample pumps vary depending on the sample streams to be tested. Capacity ranges 
from approximately 2 gpm to 10 gpm. 
 
f. No or low volume of sample is collected or the sample appears atypical.  There could be no flow in the 
supply piping to the sampling device or the sample spigot due to equipment failure or blockage. 
 
Local indications, on/off will be on the electrical control panels.   
 
The status of the pumps appears on the DCU screens as off or operational.  There will be visual alarms. 
 
g. Contents of piping to the sample pumps will be the wastewater stream being sampled, recycled 
water, BNR, treated filter effluent, or de-chlorinated final effluent. 
 
h. Normal operation will be auto, on or off 
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200.11 Backwash Equalization Basin 
a. Operator-in-Training and Plant Operator Filtration Section Orientation Handbook, Aug. 3, 2007 

a. There is one backwash equalization basin equipped with two mechanical mixers. 
 
b. The equalization basin is located East of the Filtration building near the flocculation and 
sedimentation tanks. 
 
c. The equalization basin can receive up to about 36,000 gallon of backwash water per minute, the basin 
acts as a mixing tank so that the flow to the flocculation basins is consistent.  The mixers help to 
homogenize the backwash water and allow a more uniform flow to enter the flocculation basins. 
 
When the RWF receives high influent flow during major storm events, or too much backwash water is 
pumped to the EQ basin in a short period of time, the EQ Basin overflows to the Main Raw Sewage Wet 
Well at Primary Treatment. The overflow weir is at 15 feet above the basin floor. 
 
d. Inspect basin for proper operation. Inspect mixer shafts for abnormalities in rotation, check oil lever 
in mixers. Listen for unusual noise or vibration.   
 
Inspect Alum flash mixer. Check oil level and listen for unusual noise or vibration. 
 
e. The working volume of the equalization basins is about 283,000 gallons, but can hold 524,000 to 
807,000 gallons. 
 
f. Indication of leakage. No water in basin. Mixers not working. Alum flash mixer not working. Mixers 
make unusual noise or vibrate uncharacteristically. Basin effluent control valve not working correctly. 
 
g. The equalization basins receive filter backwash and surface wash water from the backwash operation. 
Effluent from the basins goes to the flocculation tanks. Should the EQ Basin over flow, the effluent goes 
to the Main Raw Sewage Wet Well at Primary Treatment. 
 
h. Contains filter backwash water and mixers are operating. 
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200.12 Flocculation Basins and Primary Clarifies #7 & #8 
a. Operator-in-Training and Plant Operator Filtration Section Orientation Handbook, Aug. 3, 2007 

a. There are two square Flocculation Basins and two rectangular Sedimentation Basins. 
 
b. The Flocculation and Sedimentation Basins are located just East of the Backwash Equalization Basin 
next to the Primary Clarifiers. 
 
c. The Flocculation Basins are equipped with reciprocating paddles that mix the Alum into the 
wastewater to enhance settling in the clarifiers. 
 
The Sedimentation Basins provide a quiescent environment to allow the floc formed in the Flocculation 
basin time to settle to the bottom where the solids are removed by a skimming mechanism (flights) to 
carry the solids to a sump where they are removed by pumps. 
 
d. A walk-through inspection is done on each shift to assure the mechanisms are functioning properly, 
paddle mixers and flights. 
 
e. There are two Flocculation Basins with a volume of 115,000 gallons each. The detention time varies 
from approximately 25 minutes to almost 2 hours, depending on the flow rate from the Backwash 
Equalization Basin.  
 
The 2 sedimentation basins or clarifiers are 185 feet long and have an Overflow Rate of about 230 – 
1,145 gal/sq ft/day, depending on flow from the Equalization Basin. 
 
f. Verify mixers and flights are working. 
 
g. Influent is received from the Backwash Equalization Basin and discharges to the Treated Backwash 
Return Wet Well.  
 
h. The mixers and skimming mechanisms are in Auto (HOA).  
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200.13 Treated Backwash Return Wet Well 
a. Operator-in-Training and Plant Operator Filtration Section Orientation Handbook, Aug. 3, 2007 

a. Treated Backwash Wet Well has 4 pumps, a Traveling Screen and a American Sigma  24 hour 
composite sampler. 
 
b. The Backwash Return Wet Well is located at the North East corner of the Backwash Equalization 
Basin. 
 
c. The wet well receives treated Backwash wastewater that discharges from the Flocculation Basins and 
clarifiers.  The clarifier effluent passes through a Traveling Screen that removes some solids that may not 
have settled out in the clarifiers then enters the wet well. The composite sampler collects a sample of 
the treated backwash water. 
  
The wet well has 4 – 25 hp pumps that discharge back to Filtration building through 14” pipes where it 
mixes with the effluent from filters A1-A8 and B1-B4. From there, the effluent discharges to the Outfall. 
One pump runs continuously with other pumps coming on line as needed to maintain the wet well at a 
set level. 
 
d. Inspect treated backwash water pumps. Check gland water. Check for unusual noise and vibration. 
Check the Rotating Screen and the Treated Backwash composite sampler. Check Wet Well level controls 
to assure pumps are responding to the wet well level. 
 
e. There are 4 – 25 hp pumps at 1760 rpm. There is one REX Traveling Water Screen by Envirex. 
 
f. Indication of leakage. No gland water for the seals. Vibration or unusual sounds from the pumps. The 
Rotating Screen in not working. The sampler is not collecting sample from the wet well. 
 
g. Effluent is received from the treated backwash clarifiers and is discharged to #1, #2 or #3 Chlorine 
Contact Tanks then to the Serpentine Tanks.  
 
h. The water screen is in Auto (HOA) and works on head differential. The pumps are in Auto (HOA) and 
operate on demand as the Wet Well level changes up or down. The sampler is set to take a periodic 
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aliquot of treated backwash water. 

   
 

 
 

 

200.14 Filter Alum System 
a. Operator-in-Training and Plant Operator Filtration Section Orientation Handbook, Aug. 3, 2007 

a. There are 2 Alum bulk storage tanks in the Filter building basement (FBB) that receive a 48% Alum 
solution from delivery trucks. There is a 3rd storage tank that receives overflow from the 2 Alum day 
tanks on the second floor should the Alum transfer pumps cause the day tanks to over fill. The third 
Alum tank can be used as a backup. 
 
b. The 3 Alum storage tanks are in the FBB.  The 2 Alum day tanks are on the 2nd floor of the filter 
building. 
 
c. Aluminum Sulfate (Alum) solution (48%) is off-loaded from delivery trucks into two storage tanks from 
the eastern side of the filtration building. Alum transfer pumps are used to pump alum solution from 
storage tanks #7 and #8 to the Alum day tanks, which overflow to storage tank #6 if the day tank 
transfer pump is left on. The transfer pump that is valved in to pump Alum to the day tanks is marked 
with a blue dot at the switch panel in the control room. There is an audible alarm that sounds and DCU 
graphic #324 shows tank level. The West Alum Day Tank gravity feeds Alum solution to the filter 
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influent. The Alum solution is diluted with water before use. The diluted Alum solution helps to 
coagulate any solids in the filter influent so the filter media will more effectively capture solids. The East 
Alum Day gravity feeds Alum solution to the waste backwash flash mixer located on the equalization 
basin effluent well. Alum solution is mixed into the waste backwash going to the flocculation basins to 
enhance settling of solids in the sedimentation basins. 
 
d. Daily inspection for leakage of tanks, pumps and piping. Daily log sheet entry. 
 
e. The Alum bulk storage tanks can hold 8,000 gallons each.  The Alum day tanks hold about 2,000 
gallons each. 
 
f. Leaks or blocked pipes or pumps. Wastewater streams are not flocculating as they should. 
 
g. The bulk storage tanks are filled by tanker truck through a delivery port in front of the Filtration 
building. Alum is transferred to the day tanks with transfer pumps next to the bulk storage tanks. Alum 
flows to the filter influent channels and to the filters to aid in filtration and to the flocculation basins to 
aid in settling the solids out in the sedimentation basins. 
 
h. Storage tanks are maintained full to allow ample supply for daily needs.  
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200.15 Sodium Hydroxide system 
a. Operator-in-Training and Plant Operator Filtration Section Orientation Handbook, Aug. 3, 2007 

a. There is one Sodium Hydroxide bulk storage tank. There are 2 caustic transfer pumps. 
 
b. The NaOH bulk storage tank is located in the filter building basement. 
 
c. The NaOH solution is used to adjust the final pH of the filter building effluent to meet NPDES permit 
requirements. 
 
d. Daily inspection for leaks. Daily log sheet entry 
 
e. The tank has a capacity of 7,000 gallons. 
 
f. Leakage or pipe blockage due to crystallization of NaOH solution. 
 
g. The bulk storage tank is filled from a delivery truck through a port in front of the Filtration building. 
 
h. Currently the NaOH system is not in service.  
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200.16 Turbidity meters 
a. Operator-in-Training and Plant Operator Filtration Section Orientation Handbook, Aug. 3, 2007 

a. Each filter has a turbidity meter to track water quality.  The meters are HACH or Swan. 
 
b. There are a total of 8 meters in each pipe gallery, A & B. There are also turbidity meters in the Service 
Wing Sample Room. 
 
c. Turbidimeters measures turbidity by directing a strong beam of collimated light from the sensor head 
assembly down into the sample in the turbidimeter body. Light scattered at 90° relative to the centerline 
of incident light by suspended particles in the sample is detected by the submerged photocell.  The 
amount of light scattered is proportional to the turbidity of the sample. If the turbidity of the sample is 
negligible, little light will be scattered and detected by the photocell and the turbidity reading will be 
low. High turbidity, on the other hand, will cause a high level of light scattering and result in a high 
reading. Sample enters the turbidimeter body and flows through the baffle network of the bubble trap. 
The flow allows bubbles to either cling to surfaces of the baffle system or rise to the surface and vent to 
atmosphere. After traveling through the bubble trap, sample enters the center column of the 
turbidimeter body, rises into the measuring chamber and spills over the weir into the drain port. A 
reading is taken once per second. 
 
d. The turbidity meters are inspected on each shift and cleaned and flushed as needed to assure a 
representative reading. A rotometer is adjusted to maintain the proper flow to the measuring chamber. 
 
Note: The Turbidity Meters in the Service Wing must be put in pause before servicing.  
 
e. The flow to each meter is maintained at 300 mls per minute. 
 
f. Atypical meter reading, no flow to the measurement cell, or bad light source. 
 
g. The flow to the meter is from the source to be measured, either a filter effluent or final effluent 
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sample. Water flows through the sample cell then to a drain system. 
 
h. On or off. 

   
 

200.17 Head Loss meters 
a. Operator-in-Training and Plant Operator Filtration Section Orientation Handbook, Aug. 3, 2007 

a. Each filter has a head loss meter for a total of 16. 
 
b. The head loss meters are located on the walls in the A & B pipe galleries near filter effluent pipes and 
on the control panel for each filter. 
 
c. The head loss meters measure differential pressure (DP) through each filter. As the filters build up 
trapped debris during a run, the pressure or head builds up. Head loss is a loss of pressure (also known 
as head) by water flowing through the filter.  When water flows through a clogged filter, friction causes 
the water to lose energy, so that the water leaving the filter is under less pressure than the water 
entering the filter.  Head loss is displayed on a head loss gauge.   
 
d. The Wye strainer and sample lines must be kept clean. The connection to the filter effluent pipe may 
need to be rodded out occasionally. After cleaning any DP cell flow line, be sure to “burp” the line (bleed 
off air) at the bleed off valve. The valves to the DP cell may need adjusting.  
 
e. The analog meter scale is 0 to 15 feet of pressure. Normal range is 2 – 10 feet of pressure. 
 
f. Reading is atypical for the condition, out of range. Reading is zero when it should indicate a number. 
 
g. The Head loss meters have a feed line from the filter effluent pipe near the modulating valves in the 
pipe galleries and discharge to drain. 
 
h. The meters should show a reading. Meters are on or off. 
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200.18 MSA System and Self Contained Breathing Apparatus (SCBAs) 
a. Operator-in-Training and Plant Operator Filtration Section Orientation Handbook, Aug. 3, 2007 

a. An MSA Chlorine sensor panel which monitors 9 locations around the Filtration area is located in the 
Filtration control room. The meters are MSA Remote Sampling Sensors, pumped type. 
 
  The SCBAS are MSA. 
 
b.  The sensor locations are: 
Gal A East, Gal A West, Gal B East, Gal B West, SO2 Mixer Room, Elbow Room North and Elbow Room 
South. The sensors for FBB South, FBB North are combustible meters. 
 
There are 4 SCBAs located in the Filtration Control Room and Mezzanine area, just off the Control Room. 
 
c. The sensors are strategically located in areas where chlorine gas could be present and are set to 
register any chlorine leakage. They use an electrochemical reaction to generate a current proportional 
to the gas concentration. Air surrounding the sensor unit is pumped through the cell for measurement 
of any chlorine gas present. 
Description – 
Sensor is a chamber containing a gel or electrolyte and two active electrodes--the measuring 
(sensing/working) electrode (anode) and the counter electrode (cathode). A third electrode (reference) 
is used to build up a constant voltage between the anode and the cathode. The gas sample enters the 
casing through a membrane; oxidation occurs at the anode and reduction takes place at the cathode. 
When the positive ions flow to the cathode and the negative ions flow to the anode, a current 
proportional to the gas concentration is generated. PPM readings for chlorine gases. 
 
The MSA SCBAs have an air storage tank and face mask with supply hoses to provide air to the individual 
wearing the apparatus.  
Pros  
d. The meters are calibrated by instrumentation. 
 
The SCBAs are inspected on each shift and serviced annually by and outside vender. 
 
e. The sensors indicate the presence or absence of chlorine gas. 
 
The SCBAs contained compressed Air.  
 
f. No reading. An alarm that cannot be confirmed. 
 
The SCBAs have pressure gauges indicating quantity of Air in tank and alarms when nearing exhaustion 
of Air supply. 
 
g. The sensors are set in strategic locations where there is a possibility for chlorine gas to be present in 
the atmosphere. 
 
h. The meters should read zero indicating no chlorine present. 
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The SCBAs normally contain compressed gas unless exhausted. 
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300 TASKS 
The following are the standard questions that are part of each 300 Task competencies.  

a. What are the steps of this procedure? 
b. What are the reasons for each step? 
c. What control/coordination required? 
d. What means of communication are used? 
e. What safety precautions must be observed? 
f. Satisfactorily perform the task (No answer written) 
 

300.1 Conduct Housekeeping 
a. Best Practices 
b. Industrial Housekeeping Plans - OSHA 29 CFR 1903.1, 1910.22 
c. Title 8 of the California Code of Regulations (T8CCR) 

a. Immediately clean up anything that creates a slip or trip hazard: water, grease, paper, dust or other 
debris. (Get assistance if needed or required.); Keep walkways clear of obstructions; Close cabinets used 
for storage when not in use; Never block fire exits or fire equipment; Do not block or impede access to 
emergency eyewash/shower stations; Do not store items in or on electrical panels or control boxes. Pick 
up and store tools in their proper location immediately after use; Keep ventilation systems clear of dust 
and debris and stored materials; Make sure receptacles for waste and debris are conveniently located; 
Remove combustible waste often to minimize the fire hazard; Set a good example for other employees 
by maintaining good housekeeping in your work area.  

Regular work area inspections are made during routine rounds to identify housekeeping needs. 

b. Effective housekeeping can eliminate some workplace hazards and help get a job done safely and 
properly. Poor housekeeping can frequently contribute to accidents by hiding hazards that cause 
injuries. If the sight of debris, clutter and spills is accepted as normal, then other more serious health 
and safety hazards may be taken for granted.  

Housekeeping is not just cleanliness. It includes keeping work areas neat and orderly; maintaining walk 
surfaces free of slip and trip hazards; and removing of waste materials (e.g., paper, cardboard) and other 
fire hazards from work areas. Good housekeeping is also a basic part of accident and fire prevention.  

Effective housekeeping is an ongoing operation: it is not a hit-and-miss cleanup done occasionally. 
Periodic "panic" cleanups are costly and ineffective in reducing accidents.  

Poor housekeeping is a sign for other problems in the workplace. Cal/OSHA has a number of regulations 
related to housekeeping in construction and other industrial areas. Workplace Safety Housekeeping is 
one of the most basic and important safety steps you can take. Poor housekeeping increases injuries and 
accidents. 

e. Use personal protective equipment (PPE) (steel-toed shoes, gloves, eye protection, hearing 
protection). 
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300.2 Inspect Eye Wash/Safety Shower Station 
a. Best Practices 
b. OSHA – 29 CFR 1910.151 (c) 
c. ANSI – Z358.1-1990 

a. Assure the emergency station is not damaged.  The eyewash bowl and shower head should be in good 
repair and free of debris.  The dust caps on the eyewash nozzles should be in good repair and attached.  
The station must be clear of any obstacles that could impair immediate use in an emergency. 
 
Depress the activation handle to the eyewash and assure a good stream of water comes out of the 
nozzles and with sufficient force to remove the nozzle cover caps. 
 
Pull down on the overhead shower valve handle and assure an adequate stream of water emerges from 
the showerhead. 
 
The eyewash/shower units at the chemical fill locations and FBB basement have a local alarm that 
activates when activated. Check for proper local alarm activation. 
 
These inspection steps are done on each station within the Filtration area on a monthly basis.  Sign and 
date the inspection card attached to the station. 
 
b. The Eye Wash and Safety Showers are inspected regularly to assure they function when needed. By 
flushing them, rust and stale water are removed. 
 
c. The computer room must be notified when tasting the Filtration Eye Washes that may have sensors, 
to alert them that alarms will be indicated on the DCS. The #1 water supply line has alarms in the FBB 
that activate when the shower handle is pulled, that indicates low pressure. 
 
d. Notification By Radio. 
 
e. Use personal protective equipment (PPE) (steel-toed shoes, gloves, eye protection, hearing 
protection). 
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300.3 Inspect Fire Extinguisher 
a. NFPA 10, 1998 edition 
b. Best Practices 
c. OSHA – CFR 1910.157 

a. Take a pen and rag when conducting the inspection. As you approach the fire extinguisher, your first 
check will be to see if it is readily available, not blocked by any objects or difficult to get to in any way. 
Check to ensure the extinguisher is mounted and a sign above it that shows there is a fire extinguisher in 
that location. If anything is blocking access to the fire extinguisher, it must be removed. 
 
Pick up the fire extinguisher. If it is a powder type of fire extinguisher, you should give it a shake or two. 
This prevents the powder from settling. As you have it in your hands, your third check is to ensure it 
doesn't feel lighter than usual or lighter than others of the same size. If anything appears out of the 
ordinary, ensure the servicing company is called.  
 
The fourth check is to turn the fire extinguisher around in your hands, checking all angles and portions 
for dents, rust, oil, etc. If there is oil or any substance on it, wipe it off with a rag. If there is rust or 
significant damage, replace the extinguisher. 
 
Remount the fire extinguisher. Check to make sure the instructions on it are legible and the label is 
facing outward. If the label is missing, ensure the extinguisher is replaced.  
 
Check the pin and safety seal to ensure they are still intact. If they are not intact, service or replace the 
extinguisher. 
 
If equipped with a gauge, check to see if it is still in the 'green' zone. If it isn't call the number on the 
yearly inspection tag to have the fire extinguisher serviced immediately. 
 
Finally, make sure the yearly service has been done within the last year. The tag usually has a month and 
year that have been marked off or hole-punched. Most servicing companies mark the year and month 
that the check was performed, note when it is due again. If it has been over a year since it was serviced, 
ensure the servicing company is called and schedule the yearly check as soon as possible. 
 
Sign your initials and date on the side of the tag that has spaces for monthly inspections. This shows 
others it is up to date and also proves to OSHA (or MSHA) that your monthly inspections have been 
done. 
 
e. Use personal protective equipment (PPE) (steel-toed shoes, gloves, eye protection, hearing 
protection). 
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300.4 Conduct Filtration Area Safety Inspection 
a. Best Practices 

a. Items to look for during an area safety inspection: 

Inspect the general environment. Assure that walking surfaces are clean and clear of obstruction or slip 
hazards. Inspect stairwells for presence of handrails, lighting and general conditions. Check for adequate 
lighting in workstations and common areas. Replace burnt fluorescent bulbs. Assure that electrical cords 
are in good condition, properly grounded, not daisy-chained and free of tripping hazards. Make certain 
that all hazardous waste materials are stored in proper containers and labeled. Limit height of stacked 
materials to prevent collapse. Ensure that exterior grounds are in good order, parking areas are well 
maintained and proper outdoor illumination is available.  

Check equipment. Assure that inspection certificates are current and displayed where required, such as 
fire extinguishers and safety eyewash/shower stations. Check for leaks, exposed wires, excessive wear 
or other indications of potential equipment hazards. Be sure that the area around equipment is clear 
and free of obstructions. Assure that mechanical safeguards, such as eye guards or shields, are in place 
and in working order. Check for adequate ventilation. Make sure that chemical emergency wash stations 
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are available and clearly marked. 

Inspect evacuation routes. Check emergency exit signs to ensure that they are visible and properly 
lighted. Assure that hallways and egress paths are free of storage or other obstructions. Make sure that 
exit doors are operable. Check emergency lighting. Ensure that evacuation floor plans are posted.  

Check for fire safety. Test the fire alarm system. Assure that fire alarms and fire extinguishers are visible 
and accessible. Check annual servicing intervals for fire extinguishers. Ensure adequate vertical 
clearance beneath sprinkler heads. Assure that fire doors, such as those in stairwells, are kept closed 
unless they are self-closing. Check any authorized electric space heaters for proper clearance. 

Assess disaster preparedness. Ensure that all applicable federal, state and local standards have been 
met regarding preparations for earthquakes, tornadoes and other large-scale disasters. Be certain that 
assembly areas are well marked. 

Regularly scheduled safety meetings, such as tail gate talks, team meetings and face-to-face discussions, 
can be good opportunities to discuss health and safety. Work closely with the operators, look at every 
task in the work area to find potential hazards. Write everything down. 

b. In any effective safety program, the workplace safety inspection plays a central role in identifying 
potentially hazardous situations, establishing clear evacuation paths and instituting preventive 
measures. Safety inspections should be accomplished at regular intervals. Moreover, sound policies and 
procedures must be in place to ensure hazard reporting and elimination plus establishment of 
accountability. In the workplace, everyone is responsible for following good safety practices, and it all 
begins with the safety inspection. 
 
e. Use personal protective equipment (PPE) (steel-toed shoes, gloves, eye protection, hearing 
protection).  

 

 

300.5 Inspect SCBAs and MSA Alarm Panel 
a. Best Practices 

a. Inspection is done once per shift.  
 
Inspect MSA chlorine sensor panel in the Control Room, look for unusual readings or alarms. Inspect 
individual chlorine sensors for integrity and proper functioning. Assure the sensor orifice is clear of 
spider webs or anything that could hinder proper functioning. 
 
Inspect the harnesses and tanks of each SCBA for wear and integrity. Check the air pressure gauge to 
assure the tanks are full. 
 
Fit tests and donning of SCBA equipment training are conducted annually for designated personnel. 
Assure that all training is current and up to date.  
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b. The SCBA units are inspected regularly to ensure the units are ready for use in an emergency. 
 
c. Daily inspection is entered in a log. 
 
e. Designated personnel are required to be clean shaven to ensure proper mask fit.  
Use personal protective equipment (PPE) (steel-toed shoes, gloves, eye protection, hearing protection). 

   
 

300.6 Inspect Alum Storage tanks 
a. Best Practices 

a. Inspect for leakage, tank and piping condition, corrosion and paint condition, and secondary 
containment. Tank and piping condition, secondary containment, and tank level readings are entered on 
a daily inspection log sheet. Check sump pump for proper operation. 
 
b. To assure the tanks, piping and surrounding area are clean and in good condition. 
 
e. Use personal protective equipment (PPE) (steel-toed shoes, gloves, eye protection, hearing 
protection).    
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300.7 Transfer Alum from the Storage Tanks to the Alum Day Tanks 
a. Best Practices 

a. Assure the valves in the transfer lines and the valves for the transfer pumps are set up correctly. 
Activate the pumps using the switch located on the MCC panel in the Control Room (to the right above 
the MSA alarm panel). 
 
Monitor the Alum Day Tank level through the appropriate DCU screen (# 324) or by checking the site 
glasses on the sides of the tanks.  
 
Care must be taken not to forget to turn the transfer pump off when the proper level is reached in the 
Day Tank so the tank is not over-filled. If the tanks over-fill, a high level alarm sounds that can be 
silenced at the DCU screen #324. 
 
b. To assure the Alum Day Tanks contain sufficient product to maintain Alum dosing at the required 
dosing points. 
 
e. Use personal protective equipment (PPE) (steel-toed shoes, gloves, eye protection, hearing 
protection).    
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300.8 Inspect Filter Building A&B Pipe Galleries 
a. Best Practices 

a. Walk through both A & B pipe galleries from end to end to make visual observations. Inspect pipes for 
leakage. Listen for unusual sounds. Inspect the turbidity meters and head loss meters for leakage. Listen 
for proper modulating valve operation. Check for any housekeeping needs. Check sampling devices and 
residual analyzers. Check sump pumps and sample pumps for proper operation. 
 
b. A daily inspection of pipe galleries can help prevent major problems or damage to structure and 
equipment. 

   
 

 

300.9 Inspect Turbidity Meters 
a. Best practices 
b. Operator-in-Training and Plant Operator Filtration Section Orientation Handbook, Aug. 3, 2007 

a. Inspect meters for representative readings (within normal range – out of range may indicate problems 
with meter). 
 
Clean meter: 
Remove meter head; 
Assure light is functioning; 
Drain, flush and clean measurement cell; 
Clean probe;  
Adjust sample supply rotometer to proper flow rate;  
Reassemble measurement cell. 
 
b. Use of turbidity meters is one way to measure filter effeciency. 
 
e. Use personal protective equipment (PPE) (steel-toed shoes, gloves, eye protection, hearing 
protection). 
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300.10 Inspect Head Loss Meters 
a. Best Practices 
b. Operator-in-Training and Plant Operator Filtration Section Orientation Handbook, Aug. 3, 2007 

a. Inspect meters (can be analog and/or digital type) for representative readings (within normal range – 
out of range may indicate problems with meter). The meters are located on the filter effluent pipes. 
 
Clean sample supply line to meter as needed. Clean in-line Wye strainer, rod out water supply lines if 
necessary. The sample supply lines must be bled off after cleaning. 
 
b. Head loss meters are used as the main indication of a filter requiring backwashing. (Based on a head 
loss of 10 ft. at 7000 gpm)  
 
e. Use personal protective equipment (PPE) (steel-toed shoes, gloves, eye protection, hearing 
protection). 
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300.11 Exercise Sluice Gate Valves 
a. Best practices 
b. Plant’s CMMS 

a. The sluice gates located throughout filtration are exercised.  The operator uses a motorized portable 
valve operator for those sluice gate valves with manual operators and opens or closes the sluice gate 
partially to avoid getting the gate stuck.  A work order is generated on a monthly basis to exercise the 
valves. 
 
b. The diversion weir sluice gate is exercised yearly to keep it operating easily. 
 
c. The computer room must be notified when exercising sluice gates. 
 
d. The computer room foreperson is notified by radio. Log book entry made. 
 
e. Use personal protective equipment (PPE) (steel-toed shoes, gloves, eye protection, hearing 
protection). 

   
 

 

300.12 Exercise Filtration Area Valves 
a. Best Practices 
b. Plant’s CMMS 

a. A PM is generated to exercise valves. Pumps are rotated out of service using stand-by or redundant 
equipment to allow the valves to be exercised with minimal disruption to normal operations. 
 
b. The valves are exercised regularly to keep them operating efficiently and easily when needed. 
 
c. The section foreperson distributes the PMs and is therefore aware when valves are exercised.  The 
computer room can be notified for “critical” valves, those that may disrupt normal operation. 
 
d. By radio, or pre-scheduled through PMs. Log book entry made. 
 
e. Use personal protective equipment (PPE) (steel-toed shoes, gloves, eye protection, hearing 
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protection). 
 

   
 

 

300.13 Monitor DCU Screens 
a. Best Practices 
b. Operator-in-Training and Plant Operator Filtration Section Orientation Handbook, Aug. 3, 2007 

a. There are 2 DCU screens that are normally showing on filtration monitors.  The screens are brought 
up by going to menu, windows, CRT. Each screen shot has 4 graphics. Each of the 4 graphics can be 
enlarged to a full screen for greater detail and resolution. The enlarged graphic makes it easier for the 
operator or foreperson to make changes to pumps in service, valves, switch chemical storage tanks in 
service, and other operations that can be controlled by the DCU. 
 
Alarm conditions can be acknowledged, cleared or reset after investigating the cause for the alarm and 
correcting it.  
 
There are 8 graphics that the operators routinely monitor continuously to stay aware of the status of the 
various fields of interest to filtration, other graphics can be shown as needed (for example backwash 
sequence screen): 
FIPS 

 Filter Building 

 Filter current run time (hours 

 Filter Influent Pump Station 

 Filter Flow Stream 

 Filter A-Side Total volume 

 Filter B-Side Total Volume 

 Filtration Midnight Readings 

 Filtration Flows, pH, NTU, & Alum Q 
 

The following is a list of DCU graphics useful in Filtration: 
 
Trends- Filtration and Chlorine 
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90 Filter BW Turbidity, A&B Channel Levels 
91 Hypo Daily Usage 
174 Hetch Hetchy PSI (PT 057R, red) 
219 Alum Supply Tank Levels/ Totalizer 
310 NH3 Station 
429 TPS Q's 
433 Diversion Station Turbidity- Tank Levels 
440-445 MSA Panel Alarm Trends 
775 Title 22 Filter Effluent Turbidity Standards 
776 Filter Turbidity for TPS 
777 Filter Turbidity 
801 Filter Channel Level Operation 
802 A1-A4 Filter Flows 
803 A5-A8 Filter Flows 
804 B1-B4 Filter Flows 
805 B5-B8 Filter Flows 
808 Filter Flows 
809 A1-A4 Headloss/ Cumulative Flows 
810 A5-A8 Headloss/ Cumulative Flows 
811 B1-B4 Headloss/ Cumulative Flows 
812 B5-B8 Headloss/ Cumulative Flows 
817 Chlorine Residuals 
837 Post NH4OH Station 
838 Ammonia Station Levels & Q's 
866 Filter Accumulated Q's 
1023 Hypo Station Levels/ Q's 
2003 Hypo Levels 
3001-3004 Filter A1-A4 Run Times 
3005-3008 Filter A5-A8 Run Times 
3009-3012 Filter B1-B4 Run Times 
3013-3016 Filter B5-B8 Run Times 
3017-3018 A Side/ B Side Filter Effluent Turbidity 
3020 A Battery Filter Flows 
3021 B Battery Filter Flows 
3024 A Battery Surface Loading 
3025 B Battery Surface Loading 
6911 Backwash Pumps 1&2 Amps 
6912 Backwash Pumps 3 Amps 
7771 FI Pumps RPM 
7772 FI Pumps Output 
Graphics- Filtration and Chlorine 
305 Filter Flow Stream 
310 Ammonia Station 
311 TFBW Pumps 
312 Filter Run Times 
314 Filter Sampler Controls 
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322 Backwash Hypo Controls 
329 Hypo Station 
334 Chlorine MSA Panel 
403 TPS 
405 Chlorine Contact 
  
b. Flow from FIPS to the filters, flow through the filters, filter condition and status is tracked. 
 
Chemical deliveries, filter backwashes, changes to equipment status, such as out of service for repair, or 
rotation to stand-by status are recorded in the operator’s log book so the on-coming shift is aware of 
what happened during the previous shift. 
 
 

   
 

 

300.14 Inspect 24 hour Composite Samplers & Meters in Filter Service Wing 
Sampler Room 
a. Best Practices 
b. Operator-in-Training and Plant Operator Filtration Section Orientation Handbook, Aug. 3, 2007 

a. One FMC and 2 American Sigma 24 hour composite samplers. They receive sample streams from LER, 
filter influent and filter effluent. 
 
Samplers in the sampler room located at the filter building service wing are for filter influent and filter 
effluent samples. Another sampler is located at the treated backwash pump station. Check operation of 
samplers twice every shift. Clean the dipper and check the levels of C-24 composite bottles for its 
normal levels (approximately two thirds full at end of 24 hours) during the shift. A C-24 composite 
bottle volume is eight liters and the automatic sampler dipper samples approximately 25 ml.  
 
Make sure the sampler refrigeration is working properly. Sampler temperature should be around 40 
degree C. Retrieve empty sampler containers for use by the next shift such as the C-24 two–liter 
container jugs and 250-ml serpentine ammonia grab sample plastic bottles. May need defrosting. 
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The sampler supply linerequire occasional flushing to keep them clean. Do not flush sample lines when 
the lab is setting up a Fish Bioassy, the murky water from the sample line flushing can affect the 
bioassay. 
 
When cleaning the Tubidimeters, place them in “pause” mode. 
 
b. They are located in the Filter Service Wing Sampler room. 
 
c. The lab must be consulted for the Fish Bioassy schedule. 
 
d. Notification by Radio. Read posted bioassay schedule. 
 
e. Use personal protective equipment (PPE) (steel-toed shoes, gloves, eye protection, hearing 
protection). 
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300.15 Command Pumps and Valves Through The DCU 
a. Best Practices  

a. Go to menu, windows, CRT.  The correct screen shot is loaded on the monitor to allow access to the 
pumps or valves to be changed.  Click on the pump or valve to be manipulated to bring up a screen that 
allows the access.  The specific pump or valve to be manipulated is chosen.  The command is sent 
through the DCU. Confirmation is made that the correct valve or pump is activated by observing the 
status indicator lights (colors).  
 
b. The changes are made in the case of additional capacity needed, equipment failure, scheduled 
rotation, or scheduled maintenance. 
 
c. Changes are made as directed by the foreperson, shift superintendent, computer room, or for 
scheduled PM work. 

 
 

 

300.16 Obtain Grab and Composite Samples for Analysis 
a. Handbook of Water and Wastewater Treatment Plant Operations, CRC Press, 2009,  
b. Operation of Wastewater Treatment Plants, California State University, 2003 
c. Operator-in-Training and Plant Operator Filtration Section Orientation Handbook, Aug. 3, 2007 

a. Samplers in the sampler room located at the filter building service wing are for filter influent and filter 
effluent samples. Another sampler is located at the treated backwash pump station. Check operation of 
samplers twice every shift. Clean the dipper and check the levels of C-24 composite bottles for its 
normal levels (approximately two thirds full at end of 24 hours) during the shift. A C-24 composite bottle 
volume is eight liters and the automatic sampler dipper samples approximately 25 mls per aliquot. 
 
Make sure the sampler refrigeration is working properly, defrost the refrigerators as needed. Sampler 
temperature should be around 40 deg C. Retrieve empty sampler containers for use by the next shift 
such as the C-24 two–liter container jugs and 250-ml serpentine ammonia grab sample plastic bottles. 
 
The Filtration daily sampling schedule is as follows: 
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b. Samples are taken for plant operation control and for reporting to oversight agencies to confirm 
compliance with NPDES permit requirements. 
 
e. Use personal protective equipment (PPE) (steel-toed shoes, gloves, eye protection, hearing 
protection). 
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300.17 Inspect Filter Backwash Pumps 
a. Best Practices 
b. Operator-in-Training and Plant Operator Filtration Section Orientation Handbook, Aug. 3, 2007 

a. Inspect pumps and discharge piping for leakage including Hypo injection piping into the pump 
discharge pipes. Check gland water system. Listen for unusual noise or vibration. Inspect motor control 
panels in MCC room. Check oil level in sight glasses. 
 
b. Pumps supply water to filter backwash system. 
 
e. Use personal protective equipment (PPE) (steel-toed shoes, gloves, eye protection, hearing 
protection). 
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300.18 Inspect Filter Surface Wash Pumps 
a. Best Practices 
b. Operator-in-Training and Plant Operator Filtration Section Orientation Handbook, Aug. 3, 2007 

a. Inspect pumps and discharge piping for leakage. Check gland water system. Listen for unusual noise or 
vibration. Inspect motor control panels in MCC room. Check oil level in sight glasses. 
 
b. Pumps supply water to filter surface wash system. 
 
e. Use personal protective equipment (PPE) (steel-toed shoes, gloves, eye protection, hearing 
protection). 

   
 

300.19 Inspect Dissolved Oxygen (D.O.) Probe (Filter Service Wing) 
a. Best Practices 
b. Operator-in-Training and Plant Operator Filtration Section Orientation Handbook, Aug. 3, 2007 

a. Remove probe from sample compartment and inspect.  Clean if necessary. Replace in sample 
compartment. Assure that it is reading within the normal operating parameter of greater than 5.0 mg/L. 
  
b. The plant effluent is required to carry a DO of an instantaneous minimum of 5.0 mg/L per NPDES 
permit. 
 
e. Use personal protective equipment (PPE) (steel-toed shoes, gloves, eye protection, hearing 
protection). 
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300.20 Inspect pH Probe (Filter Service Wing) 
a. Best Practices 
b. Operator-in-Training and Plant Operator Filtration Section Orientation Handbook, Aug. 3, 2007 

a. Remove probe from sample compartment and inspect.  Clean if necessary. Replace in sample 
compartment. Assure that it is reading within the normal operating parameters >6.5 and < 8.5 units. 
 
b. The plant effluent is required to discharge within a specific pH range >6.5 and < 8.5 units per NPDES 
permit. 
 
c. Notify computer room. 
 
d. Notification by radio. 
 
e. Use personal protective equipment (PPE) (steel-toed shoes, gloves, eye protection, hearing 
protection). 
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300.21 Inspect Filter Effluent Modulating Valves 
a. Best Practices 
b. Operator-in-Training and Plant Operator Filtration Section Orientation Handbook, Aug. 3, 2007 

a. Inspect valves for leakage. Check for proper operation. Listen to valve operation, they may be 
“hunting” for position, they are pneumatic and controlled automatically. The valves change the pipe 
opening going from almost closed to fully open as the head pressure through the filter increases. 
 
b. Valves control effluent discharge rate to a constant value to maintain correct level in filter.  
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300.22 Inspect Air Compressor/HVAC & MCC Breaker Room 
a. Best Practices 
b. Operator-in-Training and Plant Operator Filtration Section Orientation Handbook, Aug. 3, 2007 

a. Inspect air compressors. Check plant air pressure gauge, if it dips below 70 psig to air compressors 
activate automatically to maintain required pressure for pneumatic valve operation. 
 
Check “Elbow Rooms” for leakage. Check dehumidifiers. 
 
Inspect MCC indicator bulbs, replace burnt out bulbs as needed. 
 
b. Plant air is for pneumatic valve operation.  
 
e. Use personal protective equipment (PPE) (steel-toed shoes, gloves, eye protection, hearing 
protection). 
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300.23 Inspect Alum Day Tank Room 
a. Best Practices 
b. Operator-in-Training and Plant Operator Filtration Section Orientation Handbook, Aug. 3, 2007 

a. Inspect the tanks, pumps and piping for leakage. Check housekeeping. Inspect secondary containment 
area. Check and clean the drain system as needed. 
 
Enter observations on the daily inspection log sheets. 
 
Fill Alum day tanks to the indicated fill line if needed. Do not over-fill. 
 
Tank level can be monitored through the DCU graphic #324. The high level alarm is also silenced through 
the same screen. 
 
b. Avoid and prevent potential problems with Alum delivery to the dosing points, filter influent and 
backwash equalization basin. 
 
e. Use personal protective equipment (PPE) (steel-toed shoes, gloves, eye protection, hearing 
protection). 
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300.24 Take a Filter Out of Service 
a. Best Practices 

a. Determine the filter to take out of service. Log the time the filter is being taken out-of-service, final 
head loss, total run time, calculate ratio of head loss to run time on the Filter Log sheet. Log total 
effluent flow while filter was in service on a separate log sheet. 
 
If the filter is to be drained completely, close filter influent valve using manual/local control. Allow to 
drain until the effluent flow meter reads zero. Close the effluent valve. 
 
If the filter is to be sitting idle until needed, just close the effluent valve using manual/local control.    
 
b. Filters are taken out of service for routine, scheduled, and emergency maintenance. 
 
e. Use personal protective equipment (PPE) (steel-toed shoes, gloves, eye protection, hearing 
protection). 
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300.25 Place a Filter in Service 
a. Best Practices 
b. City of San Jose SOP # 0700-10357, Placing a Filter in Service 

a. Determine the filter to place in service. Log the time the filter is placed in service on the Filter Log 
sheet. 
 
At the Filter Control Console, open effluent valve with filter in manual/local until flow of approximately 
1,000 gpm then place in auto/remote. Do not allow TPS filter flow to exceed 6500 gpm. 
 
If the surface of the out-of-service tank is not covered with water, it is equalized with flow from 
neighboring filters by opening backwash valves (wash water valve, left/right) with selector switch in 
manual/local to the top of the media.  
 
Once the media is covered, the filter influent valve is opened. Once the flow to the filter has been set to 
7,000 gpm (for TPS filters, do not exceed 6,500 gpm) and data recorded, switch the controller from 
manual/local to auto/remote .  
 
b. Filter is allowed to equalize using water from adjacent filters to preserve media integrity. Influent flow 
is not introduced until the filter media is covered with water. The flow rate into the filter is kept low. 
 
e. Use personal protective equipment (PPE) (steel-toed shoes, gloves, eye protection, hearing 
protection). 
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300.26 Backwash a Filter in Auto Mode 
a. Best Practices 
b. Operator-in-Training and Plant Operator Filtration Section Orientation Handbook, Aug. 3, 2007 

a. The sequences of a typical automatic filter backwash are as follows: 
 
• Influent valve closes allowing the filter to drain to a pre-selected level set by the level probe (normally 
between the top and bottom level of the drain troughs). 
• The filter effluent control valve closes and effluent flow reading is zero out. 
• The filter cell isolation valve closes to allow backwash of only one cell at a time. 
• The drain valve opens. 
• The cell valves: surface wash supply valve and backwash supply valve open. 
• Surface wash pump starts. The surface wash arms rotate and spray to dislodge solids embedded in the 
upper media layer. 
• After two minutes (timer setting is adjustable), the backwash pump starts with a supply valve 
approximately 40% open for a pre-programmed time of one minute (time setting is adjustable). This 
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low-rate flow fluidizes the filter bed and prevents “blowout” of media. 

 At the same time the filter backwash pump starts, the backwash hypochlorite dosing pump starts. 
• The backwash supply valve opens to approximately 90% for a pre-programmed amount of time of 
seven minutes (this time setting is adjustable). The backwash pump stops and backwash supply valve 
closes. 
• The surface wash pump runs until just (timer setting is adjustable) before the backwash pump stops. 
The surface wash arms stop rotating. 
• The surface wash supply valve and backwash supply valve closes. 
• The freshly washed cell valves closes and the opposite cell valves opens. The backwash cycle repeats 
for the right cell. 
• The drain valve closes. 
• The influent valve opens filling the filter tank up to the channel level. 
• The isolation valve opens and resets the control panel. 
• The filter is now ready to be placed into service. 
 
The Filter Backwash Pumps force filtered effluent up through the filter under-drains to dislodge 
accumulated solids from the media. 
 
b. The backwash process is required to restore filters to good operational condition in order to continue 
treating wastewater to tertiary standards.  
 
e. Use personal protective equipment (PPE) (steel-toed shoes, gloves, eye protection, hearing 
protection). 
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300.27 Inspect Waste Backwash Equalization Basin 
a. Best Practices 
b. Operator-in-Training and Plant Operator Filtration Section Orientation Handbook, Aug. 3, 2007 

a. Visual inspection of the basin for leakage.  
Inspect the Mixers for proper operation, check oil level. 
Inspect Alum Flash Mixer for proper operation, check oil level. 
Inspect the treated backwash rotating screen for proper operation.  
Inspect rotating screen spray water pump oil level. Clean screen of debris, empty debris bucket when 
full.  
 
When a backwash is initiated, the filter effluent valve closes and the backwash valve opens to admit 
backwash water into the under-drain system. The waste backwash solids overflow into the troughs 
above the filter media. The Equalization Basin allows the waste backwash to be treated and discharged 
at a constant rate. A modulating outflow valve regulates the flow to the Flocculation Basins, with the set 
point based on level. 
 
During major storm events excessive flow may cause the EQ Basin to overflow and go to the Main Raw 
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Sewage Wet Well at Primary. 
 
b. The equalization basin is necessary to act as a surge protector for the flocculation and clarifier 
treatment system.  
 
c. If the EQ Basin over flows, the Primary Operator must be notified. 
 
d. Notification by radio. 
 
e. Use personal protective equipment (PPE) (steel-toed shoes, gloves, eye protection, hearing 
protection). 
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300.28 Inspect Flocculation and Sedimentation Basins 
a. Best Practices 
b. Operator-in-Training and Plant Operator Filtration Section Orientation Handbook, Aug. 3, 2007 

a. Conduct a walk-through inspection on each shift.  Assure the Flocculation mixers and clarifier 
skimming mechanisms are functioning properly. 
 
b. This is an overlap area with the Primary Operators. The Filtration Operators inspect the surface areas 
of the Flocculators and Sedimentation Basins. 
 
c. If problems are encountered, the Primary Operators are notified. 
 
d. Notification is by radio. 
 
e. Use personal protective equipment (PPE) (steel-toed shoes, gloves, eye protection, hearing 
protection). 
 

   
 

 

300.29 Inspect Waste Backwash Return Wet Well 
a. Best Practices 
b. Operator-in-Training and Plant Operator Filtration Section Orientation Handbook, Aug. 3, 2007 

a. Inspect the treated backwash traveling water screen for proper operation and clean as necessary.  
Inspect traveling water screen spray water pump oil level. Clean screen of debris, empty debris bucket 
when full. Check the before filter and after filter pressure gauges on the gland water, indicates need to 
change filter.  
 
Check oil reservoirs for pumps, if equipped. Do not over fill.   
 
Inspect and clean as needed treated backwash water sampler. Sample picked up by Night Shift.  
Inspect treated backwash water pumps.  
 
Check gland water and seal oil reservoirs. Check for unusual noise and vibration. 
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b. The Wet Well, pumps, screen and sampler are checked to insure proper operation and to prevent 
back up or overflow of clarifier effluent.  
 
e. Use personal protective equipment (PPE) (steel-toed shoes, gloves, eye protection, hearing 
protection). 
      

 

 

 

   
 

 
 

300.30 Inspect Gland Water 
a. Best Practices 
b. Operator-in-Training and Plant Operator Filtration Section Orientation Handbook, Aug. 3, 2007 

a. Inspect gland water supply lines for leakage and flow. Adjust flow to pump glands with rotometers to 
keep a constant supply of seal water.  Assure the lines are not plugged and that water is leaking from 
the gland. Inspect gland water filtration system, change filters as needed.  
 
b. Gland water keeps the shaft seals lubricated. 
 
e. Use personal protective equipment (PPE) (steel-toed shoes, gloves, eye protection, hearing 
protection). 
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300.31 Inspect Filter Surface Wash System 
a. Best Practices 
b. Operator-in-Training and Plant Operator Filtration Section Orientation Handbook, Aug. 3, 2007 

a. Inspect surface wash pumps. Check for gland water. Listen for unusual sounds or vibration. Observe 
the filter for surface agitation and debris that is loosened from the filter surface. 
  
The surface wash system consists of self-propelled revolving arm nozzle agitators and surface wash 
water pumps. Chlorinated filter effluent for use as surface wash water enters the surface wash wet well 
from the chlorinated filter effluent conduit and is pumped by the surface wash water pumps to the 
revolving arm agitators. The spent surface wash water flows through the filter wash water troughs to 
the reclamation / equalization basin. 
 
b. The surface wash step is the first part of the backwash process. A surface wash system and a 
backwash system are provided to restore “in service” filters to normal head loss condition. 
 
e. Use personal protective equipment (PPE) (steel-toed shoes, gloves, eye protection, hearing 
protection). 
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300.32 Respond to a Filtration Power Outage 
a. Operator-in-Training and Plant Operator Filtration Section Orientation Handbook, Aug. 3, 2007 
b. City of San Jose SOP # 0700-10563, Power Outage – Filtration Operation Response 

a. During a power failure, all control consoles lose power causing DCS and SCADA communication losses 
with equipment and meters. Stand by until power has been restored. Settings for filters may reset to 
default settings once the power is restored, all consoles must be checked. 
 
Extra operators can assist chlorine operators to reset Filter Influent Pumps, Sodium Hypochlorite and 
Sodium Bisulfite equipment, ammonia pumps, residual analyzers and samplers. 
 
Filter effluent controllers automatically switch to manual mode after power is restored, assure the 
controllers are in manual and set output at 40% - 50%. 
 
Once FIPS and SFIPS pumps are reset, they may come on line with a high flow. Observe filter influent 
flow it may be high in turbidity which may require additional filters to be put in service to avoid blinding 
of filters with additional solids. 
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Restart Water Champs. 
 
Check DCU and reboot if necessary. 
 
Restart and check treated filter backwash equipment (equalization basin effluent control valve, basin 
mixers, Alum flash mixer, and treated backwash sampler). 
 
Check backwash and surface wash pumps and verify they have not tripped (if they need reset, contact 
and electrician to reset them). Locally start treated filter backwash pumps and rotating screen. 
 
Complete a round of the filtration building and area. Clean influent and effluent turbidity meters and 
check all samplers. 
 
b. Equipment must be restored to normal operation as soon as possible and in an order that prevents 
operational problems such as flooding or discharge of treated wastewater out of compliance. 
 
c. Coordinate with Disinfection operators, section forepersons, shift superintendent, and computer 
room foreperson. 
 
d. Communication is done by radio. 
 
e. Use personal protective equipment (PPE) (steel-toed shoes, gloves, eye protection, hearing 
protection). 

 

 

 


