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Addendum Item 1.01 
Reference: Mandatory Pre-Bid Meeting and Site Visit Attendee List 
Description: 

Add The following is the list of attendees of the mandatory Pre-
Bid Meeting that was held on June 18, 2025 at 1:00 pm: 

Company Representative E-Mail Phone 

Telstar Jacob Gardiner jacobgardiner@telstarinc.com (916) 646-1999 

Just Wright Construction Ed Agenadon Adagbe.ea@gmail.com (510) 697-0770 

Technical Systems, Inc Jon Rodgers jonr@tsicontrols.com (530) 710-3325 

Primex Controls Michael Anderson michael.anderson@sjeinc.com (707) 372-5739 

Wright One Electric Dylan Cabal dylan@wrightoneelectric.com (757) 268-7747 

    

    
 

Addendum Item 1.02 

Reference: Technical Specifications 

Description: 
  

ADD The following specifications: 

 40 61 00 Process Automation 

 40 61 93 Process Control Narratives – General 

 40 61 93.10 Process Control Narratives - Well Pump 

 40 61 93.20 Process Control Narratives - Filters 1 and 2 

 40 61 93.30 Process Control Narratives - Backwash 
Recycling System 

 40 61 91.40 Process Control Narratives – Chlorination 

 40 61 91.50 Process Control Narratives – Generator 

 40 61 91.60 Process Control Narratives – Miscellaneous 

 

END OF ADDENDUM 1 
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PART 1 – GENERAL 

1.01 Scope 
A. Requirements for materials and services related to the replacement of the 

existing programmable logic controller (PLC) and operator interface 
terminal (OIT).  

1.02 Qualifications 
A. The Contractor shall be a licensed C-10 electrical contractor.  

B. All work associated with fabricating the new back panel and new inner 
door cut-out covers shall be performed by a UL 508A recognized panel 
shop located within 250 miles of Olivehurst, CA. The panel shop shall 
have been in continuous business for at least 5 years manufacturing 
control panels with PLCs and OITs. 

1.03 Quality Assurance 
A. References 

1. This section contains references to the following documents. They are 
a part of this section as specified and modified. In case of conflict 
between the requirements of this section and those of the listed 
documents, the requirements of this section shall prevail. 

2. Unless otherwise specified, references to documents shall mean the 
documents in effect at the time of Advertisement for Bids or Invitation 
to Bid (or on the effective date of the Agreement if there were no Bids). 
If referenced documents have been discontinued by the issuing 
organization, references to those documents shall mean the 
replacement documents issued or otherwise identified by that 
organization or, if there are no replacement documents, the last 
version of the document before it was discontinued. 

Reference Title 

UL 508A 
 

Industrial Control Panels 

B. Identification of Listed Products 

1. Electrical equipment and materials shall be listed by an independent 
testing laboratory for the purpose for which they are to be used. Three 
such organizations are Underwriters Laboratories, Inc. (UL), Canadian 
Standards Association (CSA), and Electrical Testing Laboratories 
(ETL). The independent testing laboratory shall be acceptable to the 
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inspection authority having jurisdiction. Where products are available 
under North American standards those shall be provided.  

1.04 Submittal Requirements 
A. Submittals shall be as required in Section 01 33 00. 

B. Product literature for all new equipment and components being provided 
under this contract. Literature shall be annotated to show the exact 
models and options being provided. 

C. Back panel drawings in AutoCAD 2020 format. 

1. Dimensioned layout drawing showing component identification. 

2. Complete bill of materials showing detailed part numbers, serial 
numbers where they exist, manufacturer, and quantity. 

3. Complete wiring diagrams for all new and existing components within 
the SCADA panel. 

4. I/O drawings for all I/O points of the new PLC. 

5. Network drawing showing all network connections to the new 
Ethernet network switch and unused Ethernet ports. 

6. Dimensioned inner door layout drawing showing new cut out covers, 
OIT, and component identification. 

D. Contractor written Process Control Strategies. Drafts of the Process 
Control Strategies shall be submitted and approved prior to any testing 
or startup activities.  

E. Contractor written OIT Display Manual. 

1. Visual element abbreviations, style, color code, and philosophy. 

2. Alarm management abbreviations, style, color code, and operation. 

3. Display terminal configuration and settings in Microsoft Excel .xlsx 
format. 

4. Communication port settings in Microsoft Excel .xlsx format. 

5. Color printout of all display screens and popup dialog boxes in Adobe 
.pdf format. 

6. Color printout of alarm banner showing at least one active alarm, one 
acknowledged alarm, associated navigation buttons, and associated 
menu buttons. 

7. Printout of alarm history showing at least five (5) cleared alarms, 
associated navigation buttons, and associated menu buttons.  
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8. A draft of the OIT Display Manual shall be submitted and approved 
prior to any testing or startup activities. 

F.  System Integrator written PLC software manual. 

1. Programming abbreviations, style, and philosophy. 

2. Processor configuration and hardware option settings. 

3. Program constants and variable register cross reference, with block 
and rung numbers where used, in Microsoft Excel .xlsx format. 

4. Setpoint listing with descriptions and initial values in Microsoft Excel 
.xlsx format. 

5. Communication port settings in Microsoft Excel .xlsx format. 

6. Electronic copy of PLC program in native format. 

7. Printout of PLC program in searchable .pdf format. 

8. Any additional information necessary to understand the programming 
and configuration of the PLC. 

9. A draft of the PLC Software Manual shall be submitted and approved 
prior to any testing or startup activities. 

1.05 Operation and Maintenance Data 
A. Provide operation and maintenance data and as required in Section 01 

33 10. 

1.05 Site Conditions 
A. Unless otherwise specified, equipment and material shall be sized and 

rated for an ambient temperature of 100 degrees F at an elevation 
ranging from sea level to 300 feet without exceeding the manufacturer's 
stated ratings. 

PART 2 – PRODUCTS 

2.01 General 
Equipment and materials shall be new and free from defects. All equipment of 
the same or similar type shall be of the same manufacturer throughout the 
work. Standard production materials shall be used wherever possible, unless 
otherwise specified. 
 
The existing functionality being replaced is shown in the existing Tesco 
operation and maintenance (O&M) drawings, see Appendix A. It is intended 
that the functionality of the replacement PLC, OIT, and associated devices be 
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similar to the existing functionality except where existing functionality is no 
longer required or where new functionality is specified. 

2.02 Back Panel Fabrication 
A. The Contractor shall coordinate the arrangement of the components to 

be provided on the back panel with the existing field conditions to ensure 
the existing field wiring can be terminated on the new back panel.  

B. Field terminals shall be provided for all field wiring and cabling or wires 
from the field terminals to interposing relays (for digital outputs) or to the 
PLC or other devices, as necessary. 

C. The Contractor shall select and provide components to maintain the 
functionality of the existing PLC and OIT after the replacement work is 
complete. 

D. Incidental materials necessary for components to be mounted or to 
function (such as relay bases, PLC backplane, device brackets, or DIN 
rail) shall be provided at no additional cost to the Owner. 

E. Provide plastic wire way and flexible plastic wire wrap around hinges to 
secure and protect wiring in the panel. Smaller wire clips may be used to 
where small numbers of wires or cables are routed together. 

F. Contractor shall provide 24 VDC power supply equipment as necessary 
to power the devices that are powered with 24 VDC from the PLC cabinet.  

G. Contractor shall provide overcurrent protection for all devices powered 
from the PLC cabinet, including incoming 120 VAC power. 

2.03 Programmable Logic Controller 
A. PLC shall consist of modules on a backplane. PLC shall have sufficient 

I/O modules necessary for all the I/O required including required spares. 
PLC shall include an Ethernet communication module to permit remote 
access to the PLC’s data as part of a SCADA system to be provided by 
others. All other components necessary for the PLC to function shall be 
included such as backplanes, power supply modules, CPU modules and 
additional components as may be necessary if more than one backplane 
is necessary. PLC shall be Rockwell Automation CompactLogix 5380, no 
equal. 

B. The PLC shall be programmed to provide the monitoring and control 
functions described herein and as indicated on the drawings. Additional 
programming for internal functions of the PLC, interfacing the data to the 
Ethernet, or other similar functions shall be provided at no additional 
cost to the owner. 



June 20, 2025 40 61 00 Addendum 1 
 

Process Automation 

 
 
OPUD – Well #34 - 5 - 40 61 00 
PLC Replacement Project Process Automation 

C. The PLC shall include sufficient I/O modules for the I/O shown on the 
P&IDs plus the following: 

1. two (2) spare analog outputs 

2. four (4) spare analog inputs 

3. four (4) spare discrete inputs 

4. eight (8) spare discrete inputs 

2.04 Operator Interface Terminal 
A. OIT shall be a 15” touch screen display. OIT shall be Rockwell 

Automation PanelView 5510 Graphic Terminal, no equal. 

B. The OIT shall be programmed and configured to display screens like the 
existing OIT screens. The OIT shall also provide alarm management 
functionality and alarm history for up to the last 30 days. Operators 
shall be able to see and scroll through active alarms with time and date 
stamps and scroll through the last 30 days of alarms date and time 
stamps. The OIT shall show the current PLC date and time, OIT shall 
have navigation functions including a main menu, back and forward 
buttons, and a main menu button.  

2.05 Ethernet Switch 
A. The Ethernet switch shall have four (4) 100 copper ports, two (2) 

100/1000 SFP ports, and shall be Rockwell Automation Stratix 5200, no 
equal. 

2.06 DC Power Supply 
A. The DC Power Supply shall be DIN rail mounted and rated to supply a 

minimum of 3 amps at 24 VDC. The power supply shall be SOLA HD 
SDP Low Power DIN Rail Series or approved equal. 

2.07 Uninterruptible Power Supply 
A. Uninterruptible power supply (UPS) shall be free standing, 1500 VA, 

minimum five (5) NEMA 5-15R output receptacles with one surge 
protected, and the ability to get relay output alarms for on UPS and low 
battery. Provide any special wiring kits from the UPS manufacturer 
required to utilize the relay outputs. Provide a bracket from the 
manufacturer or approved equal to support the UPS on the back panel at 
a location that does not interfere with the conduit stub ups or 
terminating the existing field wiring. UPS shall be Marathon Sprint  
1500 VA or approved equal. 

2.08 Convenience Receptacles 
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A. The Contractor shall provide two (2) duplex, 120 V, 20 A receptacles on 
the back panel. Both receptacles shall be powered from existing circuits 
from the existing panelboard PBD A. The receptacles shall be white with 
white faceplates. 

Part 3 - Execution 

3.01 Programming 
A. PLC and OIT Programming 

The PLC shall be programmed to provide the monitoring and control 
functions indicated in the Process Control Narratives, Sections 40 63 91 
through 40 63 91.40, and on the drawings. Additional programming for 
internal functions of the PLC, interfacing the data to the Ethernet, or 
other similar functions shall be provided at no additional cost to the 
owner. The code shall be annotated to describe the purpose of each 
functional block. The programmer(s) shall have at least 5 years of 
experience programming the CompactLogix 5380. and OITs at water or 
wastewater facilities with similar or greater complexity. The 
programmer(s) for the PLC shall have at least 1 year of programming the 
proposed PLC. 

B. Existing Software Control Descriptions and Process Control Narratives 

Contractor shall review the existing Software Control Descriptions from 
the Tesco O&M in Appendix B. Contractor shall write control strategies 
based on the existing Software Control Descriptions and that describe 
the entire functionality of PLC programming and lists all setpoints and 
data tags with descriptions. Contractor written Process Control 
Strategies shall follow the numbering of the Process Control Narratives 
unless approved otherwise. 

C. Coordinate with the Engineer to schedule two (2) 4-hour long virtual 
meetings with the Engineer to review draft Contractor written Process 
Control Strategies. The purpose of the meetings will be to further clarify 
the operational control of the facilities and provide more detailed direction 
prior to the contractor finalizing the Process Control Strategies and 
beginning programming. These meetings shall be scheduled after the 
Contractor has written draft Process Control Strategies but prior to 
finalizing the Process Control Strategies. 

D. Coordinate with the Engineer to schedule one (1) 4-hour long virtual 
meeting with the Engineer to review draft contractor developed OIT 
displays. The purpose of the meeting will be to approve the alarm 
management approach, display style, and functional elements of the 
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screens prior to the Contractor finalizing the OIT displays. 

E. The PLC shall be programmed and configured using Studio 5000 Logix 
Designer, no equal. 

F. The OIT shall be programmed and configured using Studio 5000 View 
Designer, no equal. 

3.02 Testing and Startup 
A. Contractor shall develop a detailed test plan for the PLC and OIT that 

includes factory and site testing. The plan shall be submitted and 
approved at least two (2) weeks prior to the start of factory testing. The 
factory test shall test all components and include a full test of the 
Process Control Strategies using simulated I/O in the program. The 
factory test shall include the OIT and all OIT display graphics shall be 
tested. The back panel and OIT shall not be shipped to the site until the 
factory testing is complete. The factory testing will not be witnessed. The 
Contractor shall submit an acknowledgement after factory testing is 
completed that all issues were corrected and all tests were successfully 
passed. The acknowledgement shall include a descriptive list of the 
issues and a description of the resolution. 

B. The Contractor shall set aside a one-week testing period to test the 
installed PLC and OIT prior to facility start-up. The PLC programmer 
along with a journeyman electrician until the tests are completed. The 
site testing shall include verifying the I/O is correctly connected to all 
field devices, the OIT screens function correctly, and testing the Process 
Control Strategies. The site testing will be witnessed. All issues identified 
during testing  

C. The Contractor shall set aside a two-month commissioning period where 
the plant will operate the well. The commissioning period will begin 
immediately after the testing period. During commissioning, the 
Contractor shall provide a cellular modem in the existing PLC cabinet 
with a uniquely colored Ethernet patch cable to allow remote monitoring 
and adjustment of the PLC. The patch cable will normally be unplugged 
from the Ethernet switch. In the event of an issue during commissioning, 
Owner staff will plug the patch cable in to allow the Contractor to 
remotely troubleshoot the issue. If this issue cannot be resolved 
remotely, the Contractor shall visit the site to determine the nature of the 
issue. Once the issue is resolved, Owner staff will unplug the patch 
cable. Once the commissioning period is over, Contractor shall remove 
the cable modem and patch cable. 

3.03 Training 
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A. Provide training for the PLC and OIT per Section 01 79 00. 

 
**END OF SECTION** 
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PART 1 -  GENERAL 

1.01 Overview 
The Well #34 Plant (Plant) and the Plumas Lake Water Treatment Plant 
(Plumas Lake WTP) supply the Plumas Lake Water System’s (System) 
maximum day, peak hour, and emergency fire flow water demands. This 
project will add a new programmable logic controller (PLC) to replace the 
existing PLC in the existing PLC cabinet. The new PLC will provide the following 
for the Plant: 

• Automatic control functions 
• Condition monitoring 
• Alarm reporting 
• Storing all set points 
• Interface with existing SCADA system 

A new operator interface terminal (OIT) will replace the existing OIT and will be 
used to provide a graphical means of interfacing with the PLC. The new OIT will 
be a minimum 15-inch color monitor that will be mounted to the existing PLC 
cabinet’s inner door. The OIT screens will graphically represent the major 
facilities of the WTP along with basic operational data. 

After the PLC programming is complete and the Plant is operating as intended, 
the District’s SCADA system will be updated (by others) to replicate the Plant’s 
associated OIT screens. The SCADA system is currently used to monitor the 
operation, notify the Plant Operator of an alarm condition, and remotely 
change set points for both the Plant and the Plumas Lake WTP. The SCADA 
programming is not a part of project. 

1.02 Control Narrative 
The updated Control Narrative (Narrative) is for the Plant’s new PLC and OIT.  

The new PLC is replacing the existing Tesco PLC that failed in May 2025 
causing the Plant to become inoperable. This Narrative will be the basis for the 
programming of the new PLC and intended to operate the Plant similar to the 
way it has been operated historically. The OIT screens are intended to be 
similar to the existing OIT screens and follow the P&IDs. 

1.03 Scope of Work 
The specific Narratives herein shall be used by the PLC and OIT programmers 
to develop the PLC control strategies and OIT screens. 
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1.04 References 
A. Related Specification Sections include but are not necessarily limited to: 

1. 40 61 00 Programmable Logic Controllers 

2. 40 61 93.10 – Well Pump Process Control Narrative 

3. 40 61 93.20 – Filters 1 and 2 Process Control Narrative 

4. 40 61 93.30 – Backwash Recycle System Process Control Narrative 

5. 40 61 93.40 – Chlorine System Process Control Narrative 

6. 40 61 93.50 – Generator Process Control Narrative 

7. 40 61 93.60 – Miscellaneous 

1.05 Qualifications 
A. See Section 40 61 00 for qualification requirements. 

1.06 Submittal Requirements 
A. See Section 40 61 00 for submittal requirements. 

PART 2 -  PRODUCTS (Not Used) 

PART 3 -  EXECUTION 

3.01 3.01 General Process Control Narratives 
A. Contractor shall provide PLC and OIT functionality consistent with the 

General Process Control Narratives described herein for all programming 
and configuration except where Specific Process Control Narratives 
(PCNs) require alternate behavior. 

 

 

 
**END OF SECTION** 
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PART 1 -  GENERAL 

1.01 Overview 
The Well Pump (Pump) has a maximum flow rate of 3,500 gpm. The Pump is 
piped to pump water through the two, three cell pressure filters to remove 
manganese before entering the distribution system. 

PART 2 -  PRODUCTS (Not Used) 

PART 3 -  EXECUTION 

3.01 Control 
The Pump operates using a variable frequency drive “VFD” that varies its speed 
to maintain a desired water system pressure. The Pump will also be signaled to 
run whenever a filter goes into a backwashed. The Pump is wired for a 
hand/off/automatic operation.  

When the Pump receives a start signal, the following must happen prior to 
starting and all operating modes: 

• Pumping water level is above the “Low-Low” Well Water Level 
• Backspin timer (timed out) 
• The chlorine feed pump starts 
• Pump turns on 

When the Pump receives a signal to stop, the following happens: 

• Pump turns off 
• Backspin timer starts 
• The chlorine feed pump stops 

A. Manual Control (Hand Position) 
The Pump can be started manually by selecting the “Hand” position of the 
HOA selector switch. The Pump will start and run at the speed set by the 
potentiometer on the door of the VFD. 

B. Off Control 
In the off position of the selector switch, a Pump will not operate. 

C. Automatic Control 
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In the automatic position, the Pump will be controlled from the PLC with 
settings made by the Plant Operator either on the PLC’s OIT or remotely 
through SCADA (SCADA functionality by others). 

1. Well Pump Starts 
When the pressure in the water system drops to the “On” Well Pump 
Pressure Setpoint or a filter goes into backwash, the Well Pump will be 
signaled to run. 

2. Well Pump Stops 
The Well Pump will shut off when system pressure increases to the “Off” 
Well Setpoint. When a Well Pump shuts off, its associated hardwired 
backspin timer will be activated and requires to time out before the Well 
can restart. 

3. Set Points 
The following set points are adjustable through the OIT. 

• Pump “On” Pressure (0 – 100 psi) 
• Pump “Desired Pressure (0-100 psi) 
• Pump “Off” Pressure (0 – 100 psi) 
• Pump “Minimum Speed” (0-100%) 
• Pump “Maximum Speed” (0-100%) 

The following are the preliminary operational setpoints for the Pump: 

• “On” Pressure - 55 psi 
• “Off” Pressure – 65 psi 
• “Desired” Pressure – 60 psi 

D. Alarms 
These alarms are associated with the Pump and are intended to only notify 
the Plant Operator of the alarm condition and have no effect on the 
operation of the Plant. 

1. Low filter effluent chlorine residual 
2. Low System Pressure 
3. High Well Discharge Pressure 
4. High System Pressure 
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E. Interlocking Alarms 
These interlocks will disable their associated Well Pump and create an 
alarm. Interlocks will continue to prevent the Well Pump from being enabled 
until the interlocking condition has cleared, and the associated alarm has 
been reset by the Plant Operator. The following are the interlocks common 
to each Well Pump: 

1. Low-Low Well water level 
2. Pump motor overtemp lockout (hardwired) 
3. Pump VFD speed feedback transducer fail 
4. Pump fail to run (No run status after delay) 
5. Chemical feed pump failure to start 
6. Low-Low filter effluent chlorine residual 
7. Low-Low System Pressure 
8. High-High System Pressure 
9. System Pressure Transducer Failure 
10. High-High VFD Cabinet Temperature 

 

**END OF SECTION** 
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PART 1 -  GENERAL 

1.01 Overview 
There are two (2) three cell pressure filters (filters) that are piped in parallel. 
The filters are used to remove manganese from the well water. Each filter has 
an Off/Automatic Mode. The source water for the filters comes from the Well 
Pump. Each filter has a capacity of 1,680 gpm with a total capacity of 3,360 
gpm. 

PART 2 -  PRODUCTS (Not Used) 

PART 3 -  EXECUTION 

3.01 Control 
During automatic operations, the two filters will be online and designed to remove 
soluble manganese from the water being pumped from the Well. During this time, 
only the backwash and rinse to waste MOV Valves are closed.  

On the influent of each filter is a flow meter (meter) and MOV valve. This MOV valve 
modulates filter influent flow based on its adjacent meter to prevent the filter from 
flowing higher than the filter’s rated flow of 1,680 gpm. Pressure transducers on the 
filter’s influent and effluent determine each filter’s differential pressure.  

Each filter operates in the off, normal, or backwash operation.  

A. Off  
In Off, all filter MOV Valves are closed (influent, effluent, backwash, and 
rinse to waste) Any filter that is Off should be shown as offline on the OIT. 
Typically, a filter in Off is out of service due to repair or maintenance. 

B. Normal Operation 
The two filter will typically operate in the normal operation to treat 
manganese from the Well water and automatically go into backwashing 
based on the operator selection of manual, runtime, or schedule time of the 
week. 

C. Backwash Operation 
Over time, the manganese builds up in the filter media and required 
backwashing. Only one filter can backwash at a time. If more than on filter 
is signaled for backwashing, the filter currently in backwash will finish prior 
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to the other filter initiating a backwash. When a filter goes into backwash, 
the Well Pump will be enabled to start, and the backwash recycle pump will 
be disabled.  

Each filter is designed to backwash itself with two cells operating normally 
to backwash one cell. Any excess source water not needed for backwashing 
will be routed to the other filter and used to supply the water system. 

The Plant Operator selects a filter to initiate a backwash from one of three 
options: 

1. Manual Backwash 
When an operator selects a manual backwash for a filter, the filter 
immediately goes into a backwash if no other filter is backwashing. If 
another filter is backwashing, it will be next in line to be backwashed. 

2. Runtime Initiated Backwash 
When an operator selects runtime-initiated backwash for a filter, they are 
required to enter an operator selected “runtime” setpoint. The runtime is 
the time a filter is online and actively treating water. Once a filter’s 
runtime reaches the “runtime” setpoint, the filter will initiate a 
backwash. 

3. Scheduled Time of the Week 
When an operator selects scheduled time of the week, they are required 
to set a day of the week and time of day for a filter to initiate a backwash. 

4. Filter Backwash Operation 
For a filter to go into a backwash, the following conditions must be met: 

• Backwash tank water level is at or below a “Backwash Tank Level” Set 
Point. 

• The Well starts if it is not currently operating and continues to 
operate until the filter has completed its backwash. 

• The Backwash Recycle Pump stops 

Each filter will have a unique filter “Backwash Flowrate” and “Backwash 
Duration” setpoint. 

a. Filter Backwash Start 
The Well will be signaled to start and run during a filter backwashing 
and rinse to waste durations. The Backwashing Filter will backwash 
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for a “Backwash Duration” setpoint for each cell at a “Maximum 
Backwash Flow Rate” setpoint. Once the backwash is complete, the 
filter will rinse to waste for a “Rinse to Waste Duration” setpoint. The 
following MOV valve operation will occur for each filter when a 
backwash is initiated as follows: 

i. Cell 1 Backwashing 

• Cell 1’s influent MOV valve closes for “backwash duration” 
setpoint 

• Cell 1’s backwash MOV valve opens for “backwash duration” 
setpoint 

• Filter effluent MOV valve closes for the “backwash duration” 
setpoint 

• Filter influent MOV valve modulates to prevent the filter influent 
flow to exceed the “maximum backwash rate” Setpoint  

• After the backwash duration for Cell 1 is complete Cell 2 will 
start backwashing 

ii. Cell 2 Backwashing 

• Cell 1’s influent MOV valve opens 
• Cell 1’s backwash MOV Closes 
• Cell 2’s influent MOV valve closes for “backwash duration” 

setpoint 
• Cell 2’s backwash MOV valve opens for “backwash duration” 

setpoint 
• Filter influent MOV valve modulates to prevent the filter influent 

flow to exceed the “maximum backwash rate” Setpoint  
• After the backwash duration for Cell 2 is complete Cell 3 will 

start backwashing 

iii. Cell 3 Backwashing 

• Cell 2’s influent MOV valve opens 
• Cell 2’s backwash MOV Closes 
• Cell 3’s influent MOV valve closes for “backwash duration” 

setpoint 
• Cell 3’s backwash MOV valve opens for “backwash duration” 

setpoint 
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• Filter influent MOV valve modulates to prevent the filter 
influent flow to exceed the “maximum backwash rate” Setpoint  

After the backwash duration for Cell 3 is complete, the filter will rise 
to waste 

b. Backwash Stop, Rinse to Waste Start 
Once the filter has backwashed, the filter goes into its rinse to waste 
mode for a “Rinse to Waste Duration” Setpoint at a “Rinse to Waste” 
flow rate Setpoint. The following MOV valve operation will occur: 

• Cell 3’s influent MOV valve opens 
• Cell 3’s backwash MOV Closes 
• Filter rise to waste valve opens 
• Filter influent MOV valve modulates to prevent the filter influent 

flow to exceed the “maximum flow rate” Setpoint  

After the “rise to waste duration” setpoint has timed out, the filter will 
return to normal operations 

D. Setpoints 
The following set points are adjustable through the OIT or SCADA. 

1. Filter 1 Cell 1 “Backwash Duration”  (x minutes) 
2. Filter 1 Cell 2 “Backwash Duration”  (x minutes) 
3. Filter 1 Cell 3 “Backwash Duration”  (x minutes) 
4. Filter 1 “Backwash Flowrate”  (x.xx gpm) 
5. Filter 1 “Rinse to Waste Duration”  (x minutes) 
6. Filter 1 “Rinse to Waste Flowrate”  (x.xx gpm ) 
7. Filter 2 Cell 1 “Backwash Duration”  (x minutes) 
8. Filter 2 Cell 2 “Backwash Duration”  (x minutes) 
9. Filter 2 Cell 3 “Backwash Duration”  (x minutes) 
10. Filter 2 “Backwash Flowrate”  (x.xx gpm) 
11. Filter 2 “Rinse to Waste Duration”  (x minutes) 
12. Filter 2 “Rinse to Waste Flowrate”  (x.xx gpm ) 

E. Alarms 
The following alarms are associated with the manganese treatment system. 
These alarms are intended to only notify the operator of the alarm condition. 

1. High Filter Differential Pressure (filter specific, 2 alarms) 
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2. High Backwash Tank Level 
3. Backwash Recycle Meter transducer failure 

F. Interlocking Alarms 
Interlocks will disable the Well Pump and Backwash Recycle Pump along with 
creating an alarm. Interlocks will continue to prevent the Well Pump and Backwash 
Recycle Pump from being enabled until the interlocking condition has cleared, and 
the associated alarm has been reset by the Plant operator.  

The following are the interlocks specific to each filter: 

1. High-High Filter Differential Pressure (filter specific, 2 alarms) 
2. Filter Inlet Pressure Transducer Failure 
3. Filter MOV Valves 

a. Valve fail (alarm status from valve) 
b. Valve position Transducer Failure 

4. Filter Influent Flow Meter Transducer Failure 
5. Filter System Pressure Transducer Failure 
6. High-High Backwash Tank Level 
7. Backwash Recycle Pump Failure to Start 

 

**END OF SECTION** 
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PART 1 -  GENERAL 

1.01 Overview 
The backwash recycling system consists of a backwash recycling pump 
(Recycle Pump) that pumps the backwash tank’s supernate to the common 
filter inlet after the backwash water has time to settle out the soluble 
manganese. 

PART 2 -  PRODUCTS (Not Used) 

PART 3 -  EXECUTION 

3.01 Control 
The Recycle Pump operates using a variable frequency drive “VFD” that varies 
its speed to maintain a flow of 10 percent of the Well Pump flow under the 
following conditions. The Recycle Pump is wired for a hand/off/automatic 
operation. 

A. Manual Control (Hand Position) 
The Recycle Pump can be started manually by selecting the “Hand” position 
of the HOA selector switch. 

B. Off Control 
In the off position of the selector switch, a Recycle Pump will not operate. 

C. Automatic Control 
In the automatic position, the Recycle Pump will be controlled from the PLC 
with settings made by the Plant Operator either on the PLC’s OIT or 
remotely through SCADA.  

1. The Recycle Pump will be signaled to start when the following conditions 
are met: 

• The “Backwash Recycling Time Delay” Setpoint has timed out. This 
time delay will be reset whenever a filter completes a backwash 

• The water level in the backwash tank is lower than the “Recycle Pump 
Start Water Level” Setpoint 

• The Well Pump is running 
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2. The backwash recycling pump will stop when the following conditions are 
met: 

• The Well Pump stops running 

• The water level in the backwash recycle tank is at the “Recycle Pump 
Stop Water Level” Setpoint 

• A filter goes into a backwash 

D. Set Points 
The following set points are adjustable through the OIT. 

1. Recycle Pump “Desired % of Flow from Well Pump” 
2. Pump “Minimum Speed” (0-100%) 
3. Pump “Maximum Speed” (0-100%) 
4. “Backwash Recycling Delay” (x minutes) 
5. “Recycle Pump Start Water Level” (0 to 22 ft) 
6. “Recycle Pump Stop Water Level” (0 to 22 ft) 

E. Alarms 
These alarms are associated with the Backwash Recycling System and are 
intended to only notify the Plant Operator of the alarm condition and have 
no effect on the operation of the Plant. 

1. Low Backwash Tank Level 
2. High Backwash Tank Level 

F. Interlocking Alarms 
Interlocks will disable the Backwash Recycling Pump and create an alarm. 
Interlocks will continue to prevent the Backwash Recycle Pump from being 
enabled until the interlocking condition has cleared, and the associated 
alarm has been reset by the Plant Operator. The following are the interlocks 
common to the Backwash Recycling System: 

1. Low-Low Backwash Tank Level 
2. High-High Backwash Tank Level 
3. Recycle Pump motor overtemp lockout (hardwired) 
4. Recycle Pump VFD speed feedback transducer fail 
5. Recycle Pump fail to run (No run status after delay) 
6. Recycle Pump Flow Meter Failure 
 

**END OF SECTION** 
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PART 1 -  GENERAL 

1.01 Overview 
The chlorine feed system consists of two chemical feed pumps (Feed Pump) 
that each pump liquid chlorine (sodium hypochlorite) out of a 500-gallon gallon 
tank. One Feed Pump is lead and the other is backup. The lead feed pump 
operates whenever the Well operates and is used to inject chlorine into the 
common filter inlet.  

A chlorine residual analyzer is installed to monitor the chlorine residual after 
the filters and prior to entering the distribution system. 

PART 2 -  PRODUCTS (Not Used) 

PART 3 -  EXECUTION 

3.01 Control 
One Chlorine Feed Pump will be lead and the second feed pump will be used as 
a backup. Only one Chlorine Feed Pump operates at any given time. The lead 
setting will be stored in the PLC and will be operator selectable from the OIT. 
The Lead Chlorine Feed Pump will start whenever Well Pump runs with the 
chlorine injection rate flow paced based on Pump’s flow. 

Each Chlorine Feed Pump is wired for a hand/off/automatic (HOA) operation with 
the automatic position set to operate each Chlorine Feed Pump from the Plant’s PLC. 

A. Manual Control (Hand Position) 
For manual control, the operation is as follows: 

1. Hand mode is selected in the OIT. 
2. Manual adjustment of stroke length on feed pump 
3. Manual adjustment of stroke rate on feed pump 

B. Off Control 
For Off control, the operation is as follows: 

1. Off mode is selected in the OIT. 

In the off mode, the Feed Pump will not operate. 



June 20, 2025 40 61 93.40 Addendum 1 

Process Control Narrative – Chlorination 
 

 

 

OPUD – Well #34 - 2 - 40 61 93.40  

PLC Replacement Project Process Control Narrative – Chlorination 

 

C. Automatic Control 
In the automatic Control, the operation is as follows: 

1. Lead Chlorine Feed Pump set to automatic on the OIT 

2. Lead Chlorine Feed Pump will be enabled when Well Pump is running 

3. PLC will vary lead feed pump stroke rate set point (set point) using a 4-
20mA analog output based on the pump station discharge flow meter 

• Set Point Calculation 
• ((Well Flow / Normalization Value) * Proportional Gain * Bias Multiplier) + Offset 
• Set Point Bias and Offset shall be operator selectable in OIT and SCADA 
• Normalization value shall be based on feed pump and well pump 

characteristics and not be operator selectable. 
• Set Point Calculation Definitions 

a) Normalization Value: is the maximum flow for the chemical pump 
capacity (gph). 

b) Bias Multiplier: is used to adjust the set point to account for chlorine 
concentration in the tank. This is a value between 0.1 and 2.0. 

c) Offset: is used to adjust the set point. This is a value between -50% and 
50%. 

d) Manual adjustment of stroke length on feed pump 

4. Set Points 

The following set points are adjustable through the OIT. 

a. Chlorine Feed Pump A Lead (on, off) 
b. Chlorine Feed Pump A Stroke Rate (%, 0 – 100, calculated) 
c. Chlorine Feed Pump A Bias Multiplier (unit less, 0.1 – 2.0, initially 1) 
d. Chlorine Feed Pump A Offset (percent, -50 to 50, initially 0%) 
e. Chlorine Feed Pump A Enable (on, off) 
f. Chlorine Feed Pump B Lead (on, off) 
g. Chlorine Feed Pump B Stroke Rate (%, 0 – 100, calculated) 
h. Chlorine Feed Pump B Bias Multiplier (unit less, 0.1 – 2.0, initially 1) 
i. Chlorine Feed Pump B Offset (percent, -50 to 50, initially 0%) 
j. Chlorine Feed Pump B Enable (on, off) 
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D. Chlorine Tank 
There is a 500-gallon chlorine tank that is piped to supply the chemical feed 
pumps with sodium hypochlorite. The tank is equipped with an ultrasonic 
water level sensor that is used to monitor the chlorine level in the tank. 

E. Chlorine Residual Analyzer 
There is a chlorine residual analyzer that continually monitors the chlorine 
residual at the common filter effluent prior to the water entering the 
distribution system. 

F. Alarms 
Alarms that are associated with the Chlorine System are intended to only 
notify the operator of the alarm condition. Alarms will blink initially on any 
screen until a Plant Operator acknowledges the alarm. The alarm will 
remain active until a Plant Operator resets the alarm.  

Non-interlocking Chlorine System alarms are created in response to the 
following conditions: 

1. Low CL2 Tank Level 
2. Low Level System Chlorine Residual 
3. Signal Failure from Chlorine Res. Analyzer 

G. Interlocking Alarms 
Chemical Feed Pump interlocks will disable the chemical feed pumps and 
Well Pump then create an alarm. Interlocks will continue to prevent 
chemical feed pump and Well Pump from being enabled until the 
interlocking condition has cleared, and the associated alarm has been reset 
by the Plant Operator.  

The following are the chemical feed pump interlocks: 

1. Low-Low - CL2 Tank Level 
2. Lead Feed Pump Stroke Rate transducer failure  
3. Lead Feed Pump fail to run (analog feedback from pump) 
4. Lead Feed Pump A fail (alarm status from pump) 
5. Low-Low Chlorine Residual 

 
**END OF SECTION** 
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GENERAL 
1.01 Overview 
There is a 500 KW generator (generator) that provides backup power during a 
utility outage (outage) at the Plant. The generator is fueled by natural gas. The 
generator will automatically start during a utility outage and stop when power 
is restored using an automatic transfer switch. The generator may also be 
operated for maintenance exercising by using the PLC to start and stop the 
generator regardless of a utility outage. 

PART 2 -  PRODUCTS (Not Used) 

PART 3 -  EXECUTION 

3.01 Control 
The Generator and ATS are designed for manual and automatic control as 
follows: 

A. Manual Control 
1. Manual Generator start/stop from the ATS control panel 
2. Manual Generator start and run duration from the OIT and SCADA 
3. Manual Generator start/stop from the generator. 

B. Off Control - Local 
The Generator can be turned off or remain off by through the settings in the 
OIT or SCADA, the ATS control panel, or on the generator’s control panel. 

C. Automatic Control - Local 
The PLC signals the generator to start by using a discrete output monitored 
by the ATS that causes the ATS to switch from utility power to generator 
power whenever there is a loss of utility power. When utility power is 
restored, the PLC will then signal the ATS to switch back to utility power 
and then the generator will shut off. 

3.02 Alarms 
Alarms associated with the Generator are intended to only notify the operator 
of the alarm condition. Alarms will blink initially on any screen until a Plant 
Operator acknowledges the alarm. The alarm will remain active until a Plant 
Operator resets the alarm. Non-interlocking Generator alarms are created in 
response to the following conditions. 
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1. Utility Power Outage 
2. Generator Running 

3.03 Interlocking Alarms 
Interlocks will disable the generator and create an alarm. Interlocks will 
continue to prevent the Generator from being enabled until the interlocking 
condition has cleared, and the associated alarm has been reset by the Plant 
Operator. The following are the interlocks for the generator: 

1. ATS – Fail to Transfer 
2. Fail to run (Generator) 

 

 

 
**END OF SECTION** 
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PART 1 -  GENERAL 

1.01 Overview 
Miscellaneous Alarms that monitor the critical function of the Facility. 

PART 2 -  PRODUCTS (Not Used) 

PART 3 -  EXECUTION 

3.01 Alarms 
Discrete contacts that are to be included in the PLC alarms are as follows: 

1. PLC UPS Battery Low 
2. PLC UPS On Battery 
3. Eye Wash Operated 

 

 

 

 
**END OF SECTION** 
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