




October 12, 2026

Chris Braun, CTO
Mountain Regional Water Special Service District

RE: Signal Hill WTP – PCM-MAIN PLC Backpanel Replacement

SKM Engineering is pleased to submit this proposal to Mountain Regional Water Special 
Service District (the District) to replace the backpanel in the main plant PLC control panel, 
PCM-MAIN, at the Signal Hill Water Treatment Plant. The bid documents for the Signal Hill 
WTP Optimization project assign this work to the District (Section 01 11 00, Article 1.06, and 
Section 01 14 00, Article 1.07), with the replacement planned for the full plant shutdown in 
November 2027.

Our approach reuses the existing ControlLogix racks and I/O cards where possible, upgrades 
the controller to the ControlLogix 5580 platform required by the project specifications, and 
adds the I/O capacity the project needs. SKM will design the new backpanel, have it built by 
our panel fabrication partner, Electro Power Utah (EPU), test it before the shutdown, and then 
perform the swap, re-land the existing field wiring, and check out the existing loops on site. 
SKM prepared the electrical design for the project and knows the facility, the drawings, and 
the existing PLC program.

Project Understanding

PCM-MAIN is in the existing electrical room of the main treatment building. Based on the 
existing PLC program (PLC_SHTP, last modified December 2025), it contains an Allen-
Bradley 1756-L62 controller (firmware v20) with two 1756-ENBT modules in a 4-slot chassis, 
and two 13-slot remote racks on EtherNet/IP. The remote racks hold eight 1756-IF8 analog 
input, three 1756-OF4 analog output, eight 1756-IB16 digital input, and four 1756-OX8I relay 
output cards. Five Flex I/O adapters (1794-AENT) and several SCADA network devices are 
also connected to the controller and will remain in service.

The existing cards have little spare capacity (about 6 AI, 3 AO, 35 DI, and 5 DO channels), 
and only one rack slot is open. The Signal Hill WTP Optimization project adds 69 hardwired 
points to PCM-MAIN (18 AI, 3 AO, 44 DI, and 4 DO, from the Section 40 96 15 I/O List and 
the P&IDs), re-lands 73 existing points, and connects about 50 new EtherNet/IP devices. The 
1756-L62 is also discontinued and does not meet the ControlLogix 5580 requirement in 
Section 40 64 01.

The plant must stay in service through construction, so the cutover must be completed within 
the November 2027 shutdown window with a tested backpanel and a detailed cutover plan.
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Proposed Approach

SKM proposes to keep both 13-slot racks and the controller chassis, and to make room for 
the new points by consolidating the digital inputs onto 32-point cards. The proposed 
arrangement is:

 Controller chassis (existing 1756-A4, reused)

 New 1756-L82E ControlLogix 5580 controller replacing the 1756-L62
 Two new 1756-EN2TR modules replacing the 1756-ENBTs (I/O and SCADA 

networks keep their existing addresses)
 One new 1756-IF8I isolated analog input card in the open slot

 Rack 1 (existing 1756-A13 and 1756-EN2TR, reused)

 Seven existing 1756-IF8 analog input cards, reused
 Three new 1756-IF8I isolated analog input cards
 Two new 1756-OF8I isolated analog output cards for all analog outputs (replacing 

three 1756-OF4)

 Rack 2 (existing 1756-A13 and 1756-EN2TR, reused)

 Six new 1756-IB32 digital input cards (replacing eight 1756-IB16)
 Two new 1756-OB32 digital output cards driving interposing relays (replacing four 

1756-OX8I)
 One existing 1756-IF8 analog input card, reused in place
 Three spare slots

 Installed capacity after replacement: 96 AI, 16 AO, 192 DI, and 64 DO (40 with interposing 
relays), which covers the existing and new points plus at least 25 percent spare of each 
type, with three spare rack slots

 Retired hardware (1756-L62, two 1756-ENBT, eight 1756-IB16, three 1756-OF4, and four 
1756-OX8I) will be turned over to the District as spares

Scope of Services

Task 1 – Survey and Existing Conditions

 Kickoff meeting with District operations staff
 Field survey of PCM-MAIN: enclosure dimensions, existing backpanel, power and network 

connections, field wiring, and wire tags
 Cross-reference of the existing I/O between the PLC program, the field wiring, and the 

Section 40 96 15 I/O List, identifying points demolished by the project

Task 2 – Backpanel Design

 Backpanel layout, rack and card layout, and bill of materials
 Wiring schematics, terminal plan, and an old-to-new termination cross-reference for every 

existing field conductor
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 Power supply, heat load, and UPS sizing calculations
 Design submittal for District (and Engineer, if requested) review, with one round of 

comment responses

Task 3 – Hardware and Backpanel Fabrication

 Furnish new hardware: 1756-L82E controller, two 1756-EN2TR, four 1756-IF8I, two 1756-
OF8I, six 1756-IB32, two 1756-OB32 with interposing relays, and terminal blocks

 Furnish redundant 24 VDC power supplies, panel UPS UPS-MAIN-2 (Vertiv Liebert GXT5 
2000VA lithium-ion with maintenance bypass and alarm relay card), circuit protection, 
surge protection, and cabinet monitoring (power supply, UPS, temperature, and 
intrusion)

 Furnish and configure three Allen-Bradley Stratix 5200 managed switches (ES-MAIN-2A, 
-2B, and -2C) for the PCM-MAIN I/O network shown on Drawings 00N10 and 00N12, 
including VLAN separation and addressing

 Backpanel fabrication and wiring by Electro Power Utah (EPU) to SKM's design, including 
panel materials, interposing relays, individually fused analog inputs, and all spare I/O 
wired to field terminals. Reused racks and cards are mounted on the new backpanel 
after they are removed at the shutdown

 SKM review and inspection of the completed backpanel at EPU before delivery to SKM for 
testing

Task 4 – Program Migration and Factory Acceptance Test

 Convert the existing PLC_SHTP program from the 1756-L62 (v20) to the 1756-L82E, 
rebuild the I/O configuration, and re-map existing tags to the new card addresses

 Re-establish communication with the existing Flex I/O adapters and SCADA network 
devices

 In-house testing of the migrated program with the powered backpanel
 Factory acceptance test (FAT) of the backpanel, witnessed by the District

Task 5 – Shutdown Cutover and Checkout

 Cutover plan and method of procedure for the November 2027 shutdown, coordinated 
with the District and the Contractor per Section 01 14 00

 Pre-shutdown verification and tagging of existing field wiring
 During the shutdown: remove the existing backpanel, transfer the reused racks and cards, 

install the new backpanel, and re-land the existing field wiring
 Power-up, controller download, and network bring-up
 Loop checkout of every existing point and return of the plant control system to service
 Post-cutover support and punch list resolution

Task 6 – Documentation

 As-built backpanel drawings and termination schedule
 Updated I/O list showing the new card addresses
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 Migrated program file and O&M section for PCM-MAIN

Deliverables

 Existing-conditions I/O cross-reference
 Backpanel design submittal (layouts, bill of materials, schematics, termination cross-

reference, calculations)
 Fabricated and factory-tested PCM-MAIN backpanel with new hardware, UPS-MAIN-2, 

and the ES-MAIN-2 switches
 FAT report and cutover plan
 Migrated PLC program (as-built), updated I/O list, as-built drawings, and O&M section
 Retired PLC hardware turned over to the District as spares

Project Schedule

Hardware will be ordered after design approval so the backpanel is complete and tested well 
before the shutdown. Key milestones are expected to be as follows:

Milestone Timeline

Notice to proceed and field survey Within 4 weeks of authorization

Backpanel design submittal 6 weeks after survey

Hardware procurement and fabrication 10–14 weeks after design approval (subject 
to lead times)

Program migration and FAT Complete by September 2027

Cutover and checkout November 2027 plant shutdown (about 7 
working days on site)

As-built documentation 30 days after cutover

Fee

SKM proposes to perform the above scope of services on a time-and-materials basis for the 
following not-to-exceed fee:

Item Amount

Not-to-exceed fee (Tasks 1–6) $247,200

Labor is billed monthly at SKM's standard hourly rates for the hours worked, and hardware 
and the EPU backpanel build are billed at cost plus markup when received. SKM will not 
exceed the amount above without the District's written authorization. Hardware pricing is 
based on October 2026 supplier quotes with an allowance for 2027 pricing; if the purchase is 
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delayed or manufacturer pricing changes significantly, SKM will review hardware costs with 
the District before ordering.

Assumptions

 Existing hardware and I/O counts are based on the PLC_SHTP program file and will be 
confirmed during the field survey. Changes found during the survey will be reviewed 
with the District before design proceeds.

 The existing PCM-MAIN enclosure, both 1756-A13 racks, the 1756-A4 chassis, the 
chassis power supplies, the remote 1756-EN2TR modules, and the 1756-IF8 cards are 
in good working condition and will be reused. Replacement of any failed reused 
hardware will be handled as a change in scope.

 Three spare rack slots remain after the replacement. Discrete outputs use 24 VDC output 
cards with interposing relays, which provide isolated dry contacts for the existing 120 
VAC output circuits.

 The District will provide a full plant shutdown of at least 7 consecutive working days for the 
cutover, with operations staff available during the shutdown.

 Existing field wiring is in usable condition and long enough to reach the new terminal 
locations. Splicing or replacement of existing field wiring is not included.

 New field wiring for the Signal Hill WTP Optimization project is terminated at PCM-MAIN 
by the Contractor (Section 01 11 00, Article 1.06).

 Programming of new and modified process areas, HMI development, and integration of 
new EtherNet/IP devices are performed under the construction contract (Bid Item 6) and 
are not part of this proposal. This proposal covers migration of the existing program to 
the new hardware.

 Studio 5000 and Ignition licensing are provided by the District or are already held by SKM 
for this work.

 On-site work is during normal working hours except during the shutdown, when extended 
hours will be coordinated with the District.

Exclusions and Exceptions

Furnishing, installing, or terminating new field wiring and conduit (by the Contractor)

Replacement of the PCM-MAIN enclosure, or splicing or replacement of existing field wiring

Programming of new or modified process areas, HMI screens, and new EtherNet/IP device 
integration (under the construction contract)

Network rack NCP-MAIN, switch ES-MAIN-1, UPS-MAIN-1, and fiber or copper network 
cabling outside PCM-MAIN

Furnishing, calibrating, or replacing field instruments

Spare parts beyond the retired hardware turned over to the District
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Work required by changes to the bid documents after the date of this proposal

About SKM Engineering

SKM Engineering designs and integrates instrumentation, electrical, and controls systems for 
water and wastewater utilities across the Intermountain West. SKM prepared the electrical 
design for the Signal Hill WTP Optimization project, so our team already knows the facility, 
the drawings, and the existing control system.

We appreciate the opportunity to submit this proposal and look forward to working with you. 
To authorize this work, please sign below and return one copy to our office.

Sincerely,

Allen Rogers, Principal
SKM Engineering, LLC.
allen.rogers@skmeng.com
(801) 683-3765

Accepted by

Signature Printed Name

Title Date

Attached: Articles of Terms and Conditions




