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SECTION 00200 
 

BACKGROUND AND GENERAL INFORMATION TO SUPPLIERS 

ARTICLE 1 - GENERAL INTRODUCTION 

The purpose of this Request for Proposal (RFP) is to accept qualifications and proposals from 
interested parties seeking to furnish all components required to provide a complete operable Low 
Pressure, High Output Ultraviolet Disinfection Equipment Systems (System), associated work 
items and spare parts for the CITY of Santa Rosa’s (CITY) Laguna Treatment Plant (LTP). This 
RFP will provide the means to select a System, standardize to that System, establish and hold 
pricing through a Memorandum of Understanding (MOU) for the selected System that will allow 
CITY to brand name specify the System in a construction contract CITY will award in 2018 to a 
general installation contractor (Contractor or Installation Contractor) through a separate Invitation 
to Bid process and provide for a pricing for a purchase order facilitated by the CITY for spare 
parts which will be managed directly by the CITY. Proposals for the System shall be based on 
the Technical Specifications and attached drawings contained in this RFP, which set forth the 
required specifications for the equipment to be provided as well as other work associated with 
the incorporation of the equipment into the System at the LTP. 

Upon completion of the RFP process CITY expects the following: 

• The CITY will have selected the Supplier of a System and will be able to work with the 
Supplier to standardize the proposed project at the LTP to that System. 

• The selected Supplier will be prepared to participate with the CITY in a design workshop 
as described in the Technical Specifications Section 112898. Minor modifications to the 
System proposed under this RFP will be negotiated following the design workshop. 

• The CITY will have establish fixed and known cost of the System through the execution of 
a Memorandum of Understanding with the CITY in generally the form set forth at Section 
00525 of this RFP (MOU). 

• The Supplier shall guarantee the System pricing for up to 18 months from the date of 
CITY Board of Public Utilities (BPU) approval of the MOU, and offer that pricing to 
Contractor. 

• Supplier shall provide costs associated with design workshops and other coordination as 
to details of final System design and installation as specified in the Technical 
Specification. 

• Supplier shall establish future maintenance and operating cost for a given time period so 
that CITY may better plan expenses associated with the possible purchase order for 
additional System parts or spares. 

The RFP will create an equal basis for selection of the System and replacement parts/spares 
based on the criteria for selection as outlined within this solicitation (Article 9). 
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The CITY will enter into an agreement with the Supplier for shop drawings and design 
assistance referred to herein as the design assistance, through a professional services 
agreement in generally the form set forth at Section 05500 of this RFP. The Supplier shall 
guarantee the equipment pricing for up to 18 months from the date of CITY BPU approval of the 
MOU. Following the design workshop, the CITY and Supplier will negotiate a Best and Final 
Offer and the MOU will be amended to incorporate that final price and it will be included in the 
installation bid documents. Once a general installation Contractor is awarded, the Contractor will 
purchase the equipment on behalf of CITY at pricing established within the MOU, as amended 
to include the Best and Final Offer. The Contractor will be responsible for accepting, installing, 
and assisting with testing the System. The Contractor will be responsible for the installation of 
the concrete channels and appurtenances that will house the System, and for providing 
necessary power infrastructure. 

For the purpose of this RFP the following definitions shall apply: 

• Supplier means person or entity submitting Proposal under this Request for Proposal to 
furnish a complete UV Disinfection system including any required cleaning system, spare 
parts and special tools, shop drawings, assistance during design, freight to Santa Rosa 
LTP, supervision of installation, testing, training, commissioning, warranty, and follow-up 
support services. 

• Contractor or Installation Contractor means person or entity that will be awarded an 
installation construction contract in 2018 through a separate Invitation to Bid process with 
CITY to install the System selected under this RFP. 

• Qualifications means to provide evidence that demonstrates Supplier is suitable to 
satisfactorily provide the equipment and services in conformance with the Procurement 
Documents. Supplier is required to submit written evidence on financial data, previous 
experience, and other such data for performance of the Work covered by the Procurement 
Documents. 

• Procurement Documents - The Procurement Documents as listed in the Request for 
Proposal for Ultraviolet (UV) Light Disinfection Equipment, RFP 16-71, include: Section - 
00200 Proposal Background and General Information to Suppliers, Section 00300 – 
Request for Proposal Requirements, Technical Specifications, Section 00410 – Proposal 
Form, Section 00525 – Memorandum of Understanding (MOU), Section 00550 Form of 
Professional Services Agreement including insurance requirements, and Appendix A – 
Drawings. 

• System means a complete operable Low Pressure, High Output Ultraviolet Disinfection 
Equipment Systems. 

• Project means Laguna Treatment Plant Disinfection Improvements Project, of which the 
System will be a part. 

• The Work shall have the meaning prescribed in Section 01110, Part 1.02 of the Technical 
Specifications. 
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• Addenda means a document or information attached or added to the RFP to clarify, 
modify, or support the information in the original RFP. Any Addendum issued by CITY 
during the RFP process shall be considered part of the Procurement Documents. 

• Best and Final Offer means negotiated pricing submitted to the CITY on an updated 
Document 00410 - Proposal Form following the design assistance, which may result in 
minor modifications to the System. 

• CITY means CITY of Santa Rosa, a municipal corporation in the state of California. 

ARTICLE 2 - PROPOSAL PROVISIONS 

The Proposal submitted in response to this RFP will be evaluated by the CITY for compliance with 
the requirements and criteria specified in this RFP. The CITY will select the System and 
associated work that complies with the requirements in accordance with the process delineated in 
Article 9 of this RFP. 

Following selection under this RFP, the Supplier shall provide submittals and design assistance 
including participation in a design workshop, as specified in Section 11289, Part 2.03 of the 
Technical Specifications with CITY and their project team members to coordinate details for the 
Project, including but not limited to installation, operation, and maintenance details System as 
part of the overall Project. The CITY will compensate for Supplier for participation in the design 
workshop as defined in costs provided for in Proposal (line 3 of cost Proposal Form 0410). 
Minor modifications to the System identified during the design workshop shall be provided by 
the Supplier for consideration and CITY acceptance based on the needs of the CITY and the 
Project. The cost for these minor modifications shall be negotiated with CITY by the Supplier. 
The final negotiated price for the System will be included in a Best and Final Offer, which will be 
incorporated into the MOU by amendment and into the future Project bid documents. It is 
intended that price negotiations include process units, controls, and ancillary system 
components relative to installations. 

ESTIMATED SCHEDULE 

The RFP will be governed by the following schedule, but may be subject to change: 
Release RFP September 22, 2016 
Question and Answer Period Due Sept 22, 2016 through October 6 4:00 PM PST 
Proposal Due Date October 13, 2016 @ 4:00 PM PST. 
Evaluation of Proposals October 14 to October 21, 2016 
Evaluation Panel Meeting October 20, 2016 
Presentations to the Panel (if required) TBD 
MOU Approval Scheduled for the Board of Public Utilities (BPU) 

meeting of November 17, 2016 
Design Workshop Design workshop shall be scheduled 

approximately 4 weeks after PSA execution. 
Submission of Best and Final Offer Final offer shall be negotiated approximately 4 

weeks before the installation project goes to Bid 
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ARTICLE 3 - EXAMINATION OF PROCUREMENT DOCUMENTS 

3.01 It is the responsibility of each Supplier, before submitting a Proposal, to: 

A. Thoroughly examine the Procurement Documents. 

B. Consider federal, state, local laws and regulations and contract and insurance 
requirements that may affect cost, progress, performance, or furnishing of the 
System and associated Work. 

C. Notify Purchasing Agent of all conflicts, errors, discrepancies, or questions 
discovered by Supplier in the Procurement Documents by email before the close of 
the question and answer period. 

3.02 Supplier's representation: The submission of a Proposal will constitute an 
incontrovertible representation by the Supplier that Supplier has complied with every 
requirement concerning examination of the Procurement Documents and the site, that 
without exception the Proposal is premised upon performing and furnishing the System 
and Work required by the Procurement Documents, and that the Procurement 
Documents are sufficient in scope and detail to indicate and convey understanding of all 
terms and conditions for performance. 

ARTICLE 4 - INTERPRETATIONS AND ADDENDA 

4.01 CITY reserves the right to revise or amend the specifications or any other part of the 
RFP up to the time set for opening. Such revisions and amendments, if any, shall be 
announced by addendum to this solicitation via Planet Bids. Any addenda must be 
signed by the prospective Supplier and included in the proposal response. If 
revisions and amendments require material changes to the RFP, the date set for 
opening of proposals may be postponed by such number of days as in the opinion of the 
CITY shall enable Suppliers to adequately revise Proposals. In any case, the Proposal 
opening shall be at least five working days after the last addendum; and the addendum 
shall include an announcement of the new date, if applicable, for the opening of 
Proposals. 

4.02 All questions about the meaning or intent of the Procurement Documents, exceptions, 
offers and counter offers will be extended through the CITY’s primary point of contact 
(Purchasing Agent) whose name appears on page 1 of this document. Questions must 
be submitted to Purchasing Agent via email in writing before the close of the questions 
and answer period identified within this solicitation. Interpretations or clarifications 
considered necessary by CITY in response to such questions will be issued by Addenda 
via Planet Bids. All other questions not subject to addenda will be posted as a Word 
document, are for informational purposes only, and do not change the content of this 
RFP. 

A. Questions received after 4PM PST on October 6, 2016 will not be answered. 
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ARTICLE 5 - PROPOSAL SECURITY – (REDACTED) 

ARTICLE 6 - PROPOSAL FORM 

6.01 The intent of the RFP is to encourage responses that clearly communicate the Supplier’s 
understanding of the CITY’s requirements and its approach to successfully provide the 
System and Work associated on time and within budget. The CITY reserves the right to 
retain the Supplier’s services for possible future opportunities identified by the CITY 
forthcoming upon satisfactory completion of the identified projects within this RFP. 

6.02 One original copy of Section 00410 - Proposal Forms must be submitted with the 
Proposal. 

6.03 Section 00410 - Proposal Form must be completed and signed in ink and dated by an 
authorized officer of the Supplier, as specified. The names of all persons signing shall be 
legibly printed below their signatures. A Proposal by a person who affixes to his 
signature the word “president,” “secretary,” “agent,” or other designation without 
disclosing his principal may be held to be the Proposal of the individual signing. When 
requested by CITY, evidence of the authority of the person signing shall be furnished. 

6.04 The Proposal shall contain a copy of all signed Addenda. Acknowledgment of receipt of 
all Addenda, the numbers and dates of which shall be filled in on Document 00410 - 
Proposal Form. 

6.05 No alterations in Proposals, or in the printed forms, by erasures, interpolations, or 
otherwise will be acceptable unless each such alteration is signed or initialed by the 
Supplier; if initialed, CITY may require the Supplier to identify any alteration so initialed. 

ARTICLE 7 - SUBMISSION OF PROPOSAL 

7.01 Supplier shall follow Proposal requirements as stated in Section 00300 and shall 
assume full responsibility for timely delivery at the location designated for receipt of 
Proposals. Proposals received after the time and date for receipt of Proposals will be 
rejected by Purchasing Agent and returned unopened. 

7.02 Oral, telephone, facsimile, or telegraph Proposals are invalid and will not receive 
consideration. 

7.03 No Supplier may submit more than 1(one) Proposal. Multiple Proposals under different 
names will not be accepted from one firm or association. 

7.04 The Supplier is directed to collect and submit any information it deems to be proprietary 
or confidential in nature in a separate marked and sealed package. If there is no 
confidential information, then the Supplier should include a statement to that effect. 
Subject package shall be submitted in accordance with the terms and conditions 
governing the submittal of Supplier’s Proposal to this RFP. Blanket-type identification by 
designating whole pages or sections as containing proprietary information, trade secrets 
or confidential commercial and financial information shall not ensure confidentiality. The 
specific proprietary information, trade secrets or confidential commercial and financial 
information must be clearly identified as such. 
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ARTICLE 8 - MODIFICATION AND WITHDRAWAL OF PROPOSALS 

8.01 Proposals may be modified or withdrawn by an appropriate document duly executed (in 
the manner that a Proposal must be executed) and delivered to the place where 
Proposals are to be submitted at any time prior to the opening of Proposals. 

8.02 If prior to the date fixed for submission of Proposals, a Supplier submitting a Proposal 
knows of or should have known of an error in the solicitation document but fails to notify 
the CITY of the error, the Supplier shall bid at its own risk, and if the Supplier is awarded 
the contract, it shall not be entitled to additional compensation or time by reason of the 
error or its later correction. 

8.03 If, within 24 hours after Proposals are opened, any Supplier files a duly signed, written 
notice with CITY and promptly thereafter demonstrates to the reasonable satisfaction of 
CITY that there was a material and substantial mistake in the preparation of its Proposal, 
that Supplier may withdraw its Proposal and the Proposal security will be returned. 
Thereafter, that Supplier will be disqualified from further bidding on the Work to be 
provided under the Contract Documents. 

8.04 After the proposals are opened, proposals may not be withdrawn for ninety (90) calendar 
days. Prior to the date/time set for the proposal opening, however, proposals may be 
modified or withdrawn by the bidder’s authorized representative in person, or by written 
telegraphic notice. If proposals are modified or withdrawn in person, the authorized 
representative shall make his identity known and shall sign a receipt for the proposal. 
Written notices shall be received in the office of the Purchasing Agent. 

ARTICLE 9 - EVALUATION OF PROPOSALS AND NEGOTIATIONS 

9.01 METHOD OF SELECTION: 

A. An evaluation panel will review all qualified Supplier Proposals submitted and select 
the top Proposal. Additional questions may be asked of Suppliers. Suppliers will be 
notified of any additional required information after the written Proposals have been 
evaluated. The recommended award and MOU will be submitted to the CITY’s Board 
of Public Utilities for approval. Overall responsiveness to the RFP is an important 
factor in the evaluation process. The selection will be made by a committee 
determined by the CITY. Once the selection has been made, such selection is final. 

B. CITY’s treatment facility flow requirements are provided in Technical Specifications, 
Section 11289, Part 1.05. The facility uses multiple process units to treat wastewater 
flows. The CITY expects to procure quality UV equipment via the Contractor and 
Supplier that will serve the intended process function over the life of the equipment 
without undue preventive or corrective maintenance. The CITY requires the use of 
equipment that has been successfully used at other similar wastewater treatment 
plants. To be selected, a Supplier must demonstrate through its Proposal that: 

1. The Supplier and its parent firm is an established, financially stable, ongoing 
business. 

2. The equipment model proposed by the Supplier complies with the attached 
Technical Specifications. Each technical feature required by the Technical 
Specification must be provided. Minor exceptions may be waived at the 
discretion of the CITY, at the time of the review of the proposal. 
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3. The exceptions taken by the Supplier do not affect the quality, performance, 
durability, or longevity of the equipment. 

4. System proposed has a verifiable track record of both performance and service 
at facilities similar to the LTP, and be of similar size and used in a similar 
application to that required at the LTP. Verification will be provided through 
scored independent reference checks performed by Purchasing Agent. 

5. The System proposed requires an acceptable level of preventive maintenance. 

6. The Supplier must have an active service organization currently available in the 
vicinity of the CITY, readily accessible to the CITY, and the Supplier must have 
an active parts-stocking warehouse and service facility where all parts of any 
supplied equipment can be obtained and/or repaired in the United States or 
Canada, readily accessible to the CITY. 

C. Additional information, test data, or clarification of information presented by the 
Supplier in the Proposal or obtained from references may be requested as part of the 
evaluation process. Written responses by the Supplier will be considered part of its 
Proposal if received within the requested time period. 

D. This RFP does not commit the CITY to enter into a contract, nor does it obligate the 
CITY to pay for any costs incurred in preparation and submission of proposals or in 
anticipation of a contract. The CITY reserves the right to: 

• Make the selection based on its sole discretion. 

• Reject any and all proposals. 

• Issue subsequent Requests for Proposals. 

• Postpone opening proposals for its own convenience. 

• Remedy errors in the RFP process. 

• Approve or disapprove the use of particular subcontractors. 

• Negotiate with any, all or none of the Suppliers. 

• Accept other than the lowest offer. 

• Waive informalities and irregularities in the Proposals. 

• Enter into an agreement/MOU with another Supplier in the event the originally 
selected Supplier defaults or fails to execute an agreement with the CITY. 

• Negotiate the Best and Final Offer with Supplier. 

An agreement shall not be valid or binding on the CITY unless and until it is approved 
by the CITY’s Board of Public Utilities and executed by authorized representatives of 
the CITY and Supplier. 

E. The Supplier will be evaluated based on a decision matrix with the following 
evaluation criteria, in order of importance: 

1. Life cycle cost including initial construction. 

2. Service support, service location, and parts availability. 

3. Access and maintenance ease. 
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4. Overall responsiveness to RFP. 

5. Status of DDW approval. 

6. Reference checks. 

7. Operational ease. 

8. Equipment features. 

9. Equipment Cost. 

10. Equipment footprint. 

ARTICLE 10 - REJECTION OF PROPOSALS 

10.01 CITY reserves the right to reject any or all Proposals, including without limitation the 
rights to reject any or all nonconforming, nonresponsive, or conditional Proposals, and to 
reject the Proposal of any Supplier if CITY believes that it would not be in the best 
interest of CITY to make an award to that Supplier. CITY also reserves the right to waive 
formalities. 

10.02 CITY may reject any or all Proposals and may or may not waive an immaterial deviation 
or defect therein. The CITY’s waiver of an immaterial deviation or defect shall in no way 
modify the solicitation document or excuse a Supplier from full compliance with 
solicitation document specifications. The CITY reserves the right to accept or reject any 
or all of the items in the Proposal, to award the contract in whole or in part and/or 
negotiate any or all items with individual Suppliers if it is deemed in the CITY’s best 
interest. Moreover, the CITY reserves the right to make no selection if Proposals are 
deemed to be outside the fiscal constraint or against the best interest of the CITY. 

10.03 CITY may conduct such investigations as CITY deems necessary to assist in the 
evaluation of any Proposal and to establish the responsibility, qualifications, and 
financial ability of Suppliers, proposed subcontractors, and other persons and 
organizations to perform and furnish the Goods and Services in accordance with the 
Procurement Documents to CITY's satisfaction within the prescribed time. 

10.04 If only one proposal is received in response to the RFP, a detailed cost proposal may be 
requested of the single Supplier. A cost/price analysis and evaluation and/or audit may 
be performed of the cost proposal in order to determine if the price is fair and 
reasonable. 
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ARTICLE 11 - COMPETENCY OF FIRMS 

11.01 No Proposal will be accepted from a firm who is not licensed in accordance 
with the law, who does not hold a license qualifying him to perform work 
under this contract, to whom a proposal form has not been provided and who 
has not successfully performed on projects of similar character and scope. 
The Supplier may be required, before the award of any contract, to show, to 
the complete satisfaction of the CITY, that it has the necessary facilities, 
ability, experience, and financial resources to provide the services specified 
herein in a satisfactory manner. Generally, Supplier history and references 
are required at a minimum. The CITY may make reasonable investigations 
deemed necessary and proper to determine the ability of a Supplier to 
perform the work, and the Supplier shall furnish the CITY all information 
requested for this purpose. 

ARTICLE 12 - SALES AND USE TAXES 

12.01 Provisions for sales and use taxes are set forth in the Proposal Form. Firms must be 
registered to do business in the State of California and have a current CITY of Santa 
Rosa Business Tax certification on file before a contract will be awarded. 

ARTICLE 13 - LAWS AND REGULATIONS (REDACTED) 
 

END OF DOCUMENT 
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SECTION 00300 
 

REQUEST FOR PROPOSAL REQUIREMENTS 

PART 1 - GENERAL 

1.01 GENERAL INFORMATION 

Supplier shall submit the following information (A through H) for the RFP to be qualified 
as responsive: 

One original, signed in ink proposal that must include an original completed in ink and 
signed Document 00410 Proposal Form. Six (6) hard copies and one electronic copy on 
CD or USB drive of the Proposal information shall be submitted in a separate envelope 
from the original proposal. 

A. Proposals MUST be submitted at the time and place indicated in the solicitation and 
on Planet Bids, or at the modified time and place indicated by Addenda. Proposals 
shall be enclosed in an opaque, sealed envelope or box addressed to: 

BRANDALYN TRAMEL, PURCHASING AGENT 

CITY OF SANTA ROSA PURCHASING OFFICE 

635 FIRST ST., 2ND FLOOR 

SANTA ROSA, CA 95404 

RFP 16-71 Ultraviolet (UV) Light Disinfection Equipment System Proposal 
 

Proposals shall be marked with the name and address of the Supplier and contain all 
required documents. If the Proposal is sent through the mail or other delivery system, the 
sealed envelope shall be enclosed in a separate envelope, with the notation 
"PROPOSAL ENCLOSED" on the face of it. 

Suppliers shall not contact any other CITY staff members or Consultant. All 
questions directed to Brandalyn Tramel, Purchasing Agent as outlined in 
Document 00200. 

B. Complete responses to Sections Section 00300, Parts 1.02 through 1.06 below, 
including Tables 00300-1 and 00300-2. 

C. Complete Attachment A, Attachment B and Attachment C to this Section 00300. 

D. Section 00410 - Proposal Form, one original copy must be completed in ink with the 
Proposal. 

E. Proprietary Information: The Supplier is directed to collect and submit any 
information it deems to be proprietary or confidential in nature in a separate marked 
and sealed package. If there is no confidential information, then the Supplier should 
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include a statement to that effect. Subject package shall be submitted in 
accordance with the terms and conditions governing the submittal of Supplier’s 
Proposal to this RFP. Blanket-type identification by designating whole pages or 
sections as containing proprietary information, trade secrets or confidential 
commercial and financial information shall not ensure confidentiality. The specific 
proprietary information, trade secrets or confidential commercial and financial 
information must be clearly identified as such. 

F. City of Santa Rosa MOU: Supplier will be required to execute a City of Santa Rosa 
MOU substantially similar to the sample provided in Section 00525 MOU. Proposals 
should include a statement indicating Supplier’s willingness and ability to execute 
this document “as is”, or so indicate changes as part of the Proposal and reasons 
therefor.  

G. City of Santa Rosa Professional Services Agreement: Supplier will be required to 
execute a City of Santa Rosa Professional Services Agreement (PSA) for design 
assistance services in substantially the same form provided in Section 05500. 
Proposals should include a statement indicating Supplier’s willingness and ability to 
execute this document “as is”, including the provision of insurance requirements 
(Attachment One), or so indicate changes as part of the Proposal and reasons 
therefor. 

H. Conflicts of Interest: Suppliers submitting a Proposal in response to this RFP must 
disclose any actual, apparent, direct or indirect, or potential conflicts of interest that 
must exist with respect to the firm, management, or employees of the firm or other 
persons relative to the System and Work to be provided under the MOU to be 
awarded pursuant to this RFP. If the Supplier has no conflicts of interests, a 
statement to that effect shall be included in their Proposal. 

I. Certification and Signature: 
1. Certification of the accuracy of the information provided in the RFP shall be 

provided by completing the form in (Document 00300 Attachment B). 
2. All names must be typed or printed on the line with the signature. 
3. The address and telephone number of the entities representative for 

communications regarding the RFP must be submitted. 

1.02 UV DISINFECTION SYSTEM DESIGN AND PERFORMANCE 

Only that information which is essential to an understanding and evaluation of the proposal 
should be submitted. Items not related to the RFP and proposal, e.g., generalized brochures, 
marketing material, etc., will not be considered in the evaluation. 

Supplier shall provide the design and performance criteria for the UV disinfection 
system, including the following information, in the order shown with dividers to clearly 
separate the information: 

A. Project Understanding. Include a section that demonstrates an overall 
understanding of the California Code of Regulations Title 22 treatment 
requirements, and proposed configuration to meet the requirements of the 
Technical Specifications. 
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B. Process Description. Provide a brief description of the process being proposed for 
the System including all ancillary items. The description should include the 
proposed UV disinfection technology, advantages, energy use, and UV lamp 
cleaning and maintenance requirements. The process described above must also 
be used as the basis of design for the Proposal. 

C. Process Flow Diagram (PFD). A PFD of the System schematic shall be provided to 
show, as a minimum, the following: 
1. All major flow streams. 
2. All major components. 
3. Additional information necessary to completely illustrate the process. 
4. Indicate the equipment that will be provided as part of the proposal and the 

equipment considered by the Supplier to be supplied by others. 

D. A detailed list: of all equipment, valves, instrumentation devices, and appurtenances 
being provided by the Supplier, as well as all such items necessary for the 
installation, calibration, and operation of the system. Include manufacturers and 
general specifications. The list shall include quantity and designation of all System 
components. All items shall be numbered and coordinated with the PFD of the 
System schematic. 

E. A detailed layout drawing of the System. The drawing shall show equipment 
dimensions, clearances between units, clean-in-place system components, rinse 
water and neutralization system, air supply system (if required), electrical control 
panels and motor control centers, pneumatic or hydraulic systems, and all other 
ancillary equipment for a complete operating the System. The layout drawing shall 
show the UV modules and banks required for a complete disinfection System with 
redundant 13 mgd to 17 mgd channel. This drawing shall be to a minimum of 1/4" = 
1'-0" scale, and should be based on the plans and sections included in this RFP. An 
elevation or section drawing of the System shall also be provided. The elevation 
drawing shall specify required clearance height and equipment dimensions, and 
shall also be to a minimum scale of 1/4" = 1'-0". 

F. Preliminary Process and Instrumentation Diagrams (P&IDs). This RFP includes 
preliminary P&IDs. The Proposal shall include updated P&IDs which clearly show 
the locations and types of control valves and instruments, and indicate how the UV 
disinfection processes are to be monitored and controlled. A written description of 
the instrumentation and control scheme shall also be included in the Proposal. The 
P&IDs shall clearly indicate equipment that is part of the Bid and equipment 
considered by Supplier to be supplied by others. 

G. Catalog data and dimensional plan and section drawings that depict the UV 
disinfection system components proposed. 

H. Information on the design features and options for instrumentation and controls for 
the proposed UV disinfection system in accordance with the Technical 
Specifications. 

I. Materials of construction and optional materials of construction for all major 
components and wear surfaces for the proposed UV disinfection system in 
accordance with the Technical Specifications. 
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J. Any information that indicates the track record of the proposed UV disinfection 
system for ease of operation, ease of maintenance, safety, housekeeping and 
leakage, equipment ventilation and any other factors that the Supplier would like to 
be considered. 

K. A description of the operational steps necessary to isolate and remove a channel or 
bank from service; to identify, isolate, and remove a defective lamp or modules. The 
description shall clearly identify the means to provide access to the channel and 
equipment removal for channel cleaning. 

L. A description of the System turndown capabilities (variable power output), and a 
discussion of the impact of power turndown on lamp performance relative to 
disinfection capabilities. 

1.03 EQUIPMENT WARRANTIES, SERVICE, SUPPORT AND MAINTENANCE 
CAPABILITIES 

The Supplier shall provide the following information related to equipment warranties, 
service, support, and maintenance capabilities: 

A. General System Warranty. The Supplier shall provide details and conditions of the 
Supplier’s proposed system warranty. The minimum warranty requirements are 
specified in Section 11289, Low-Pressure High-Output Ultraviolet Disinfection 
Systems. 

B. UV Lamp Warranty. The Supplier shall provide details and conditions of the 
warranty proposed for the UV lamps, and the performance of the UV lamps. The 
minimum warranty requirements are specified in Section 11289, Low-Pressure 
High-Output Ultraviolet Disinfection Systems. 

C. UV Ballast Warranty. The Supplier shall provide details and conditions of the 
warranty proposed for the UV ballasts, and the performance of the UV ballasts. The 
minimum warranty requirements are specified in Section 11289, Low-Pressure 
High-Output Ultraviolet Disinfection Systems. 

D. UV Sleeve Warranty. The Supplier shall provide details and conditions of the 
warranty proposed for the UV sleeves. The minimum warranty requirements are 
specified in Section 11289, Low-Pressure High-Output Ultraviolet Disinfection 
Systems. 

E. UV Sensor Extended Warranty. The Supplier shall provide details and conditions of 
the warranty proposed for the UV wipers, and the performance of the UV wipers. 
The minimum warranty requirements are specified in Section 11289, Low-Pressure 
High-Output Ultraviolet Disinfection Systems. 

F. Equipment Service. The Supplier shall describe procedures for obtaining service of 
the UV disinfection equipment system during and after the warranty period including 
lead-time for delivery. 

G. Maintenance Schedule. Provide a maintenance schedule for significant routine 
maintenance of the UV disinfection system equipment. List all maintenance 
procedures that cannot be performed while the system is in operation. 
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H. UV Lamp Installation. Suppliers shall allow for in their design and include provisions 
for installing and replacing UV lamps and other components of their UV system. 
This shall include allowing sufficient space in and around the UV channel, banks 
and other items that can be expected to need maintenance or replacement. In 
addition, if special equipment is needed to remove, replace, and/or maintain the UV 
lamps, ballasts or any other piece of the UV disinfection system equipment, the 
need for, description of, and cost for such special equipment shall be included in the 
Bid. Such information shall also be provided for any equipment within the 
Equipment List that requires routine maintenance and/or periodic removal and that 
has a gross weight, including the weight of any water contained therein that is equal 
to or exceeds 50 pounds. 

I. UV Lamp/Ballast/Sleeve/Wiper Failure. Each Supplier shall address how a failure of 
the major UV system components listed above is discovered and located and how 
such a failure can be repaired or element replaced. Any special tools or procedures 
needed to accomplish this task as well as the labor hours required and an indication 
of the skill level or training needed shall also be described. 

J. Spare Parts and Maintenance Locations. The Supplier shall list the addresses for all 
spare parts warehouses and maintenance facilities located in the United States. 
State the dollar amount of the spare parts inventory maintained at each warehouse. 
List all spare parts not available in the United States for the proposed UV 
disinfection system. Identify the approximate costs and delivery times of all major 
spare parts for the UV disinfection system proposed. The Supplier shall provide a 
detailed list of the spare parts with associated itemized price. Spare pricing shall not 
increase annually at a rate greater than the price adjustment stated on the Bid 
Form. 

1.04 EXPERIENCE, QUALIFICATIONS, AND MANUFACTURING CAPABILITIES 

The Supplier shall demonstrate their ability to undertake the Project by providing 
evidence of their experience, qualifications and manufacturing capabilities related to the 
design and construction of projects comparable to the Project. References listed within 
the statement of qualifications WILL be contacted and scored. No more than three 
attempts will be made to contact each reference. If an invalid phone number is provided 
for a reference, the CITY will contact the Supplier via email one time to provide an 
opportunity to provide a valid phone number. 

As a minimum, the Supplier shall provide the following information to demonstrate their 
ability: 

A. Worldwide, including North American Installations. Furnish a worldwide user list for 
the proposed UV disinfection system technology in municipal wastewater treatment 
applications. Do not include system experience for closed vessels, or potable water 
treatment systems. 

B. Three Largest Installations. Provide information in Table 00300-1 (at the end of this 
section) for the three largest, worldwide open-channel UV disinfection systems 
designed for municipal wastewater applications (functional and operational for a 
minimum of one year). 
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C. Future Installations. Provide a list of open-channel installations using the proposed 
UV disinfection system that are either in design and/or will start up over the next two 
years in North America. 

D. State of California Installations: 
1. List UV disinfection installations for the proposed UV disinfection system 

manufactured by the UV equipment system Supplier in California in the last 
five years. For each installation include the location, operation start date, 
average daily flow, maximum month and/or peak hour flow, design dose, 
number of banks and lamps, and the number of channels. If none with the 
proposed offering, list the three most recent California Code of Regulations 
Title 22 installations. 

2. Furnish operating data for UV disinfection installations for municipal 
wastewater applications in North America (operating for a minimum of one 
year) equal to or greater than a capacity 15 mgd, average daily flow. Provide 
the information in Table 00300-2 (at the end of this section) for each 
installation. 

E. Performance Record. Supplier shall provide information listed in Table 00300-2 (at 
the end of this section) for its five largest open-channel UV disinfection installations 
that have been in service for at least 1 year in the State of California, and that are 
approved for use for Title 22, Unrestricted Reuse project. If none with the proposed 
offering, list the most recent California Title 22 installations. 

F. System Reliability. Provide a one-page summary documenting the reliability of the 
UV disinfection system. Specifically address information that documents the lamp 
aging and the ability cleaning system to prevent lamp fouling, including the quartz 
sleeve cleaning system mechanism reliability. Reports that document UV lamp 
aging or the reliability of the cleaning systems shall be included as an attachment to 
the Proposal. 

G. Quality control and quality assurance (QA/QC). Provide a discussion regarding 
QA/QC procedures; discuss which components of the UV disinfection systems are 
fabricated in-house, which components are out-sourced. When components are 
out-sourced, discuss where they are out-sourced, and how the QA/QC is conducted 
with out-sourced Suppliers. Include a discussion relating to where the control panels 
are designed, assembled, and tested. As an alternative, provide verification and 
proof that Supplier performs yearly ISO 9001 audits. 

1.05 ENGINEERING SUPPORT, TEAM EXPERIENCE AND CAPABILITIES 

Proposals must contain a statement as to qualifications of the proposing firm, and identify the 
project manager, staff, and subcontractors that would have assignments under the MOU, and 
provide resumes that fully describe team qualifications, experiences, and projects for which they 
had “hands on” responsibility. Also include length of time with the firm. The project manager will 
be expected to be fully involved and conversant in the details of the project on a day-to-day 
basis. Describe the organization structure of staff members and sub-consultants (if any). 

Firms must be registered to do business in the State of California before a contract will be 
awarded. 

The Supplier shall provide the following information related to engineering support, and 
team experience and capabilities: 
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A. Organizational Chart. The Supplier shall provide an organizational chart that lists 
the staff in North America for management, sales, process design, engineering 
design, field startup, and field service. Indicate number of staff in each category, 
location, and years of experience for each individual. 

B. Assigned Project Manager. The Supplier shall assign a dedicated project manager 
that will be the point of contact for the entire duration of the Project (from design 
through start-up). The Supplier will provide a resume for the project manager and a 
list of at least three references for recently completed projects. Any changes of the 
project manager will have to be approved by the CITY. Provide the level of 
availability the proposed project manager will be assigned to work on this Project. 

C. Key Project Staff. The Supplier shall provide resumes and qualifications of 
proposed key staff, including but not limited to, the project engineer, and discipline 
lead engineers, start-up, and training staff that will be assigned to this project. 

1.06 CORPORATE STABILITY AND FINANCIAL CAPABILITIES 

The Supplier shall provide full disclosure of its financial position, and if applicable, the 
financial position of the corporation guaranteeing the Supplier’s obligations under a 
contract eventually executed. Financial information submitted as part of this RFP shall 
include the following: 

A. Ownership Structure. Describe in detail, the ownership structure of the Supplier 
including the parent company, intermediate owners and the UV disinfection 
manufacturing entity. State the length of ownership for the parent company and the 
years of experience of the manufacturing entity in manufacturing UV disinfection 
systems. 

B. Financial Statements. Furnish audited or reviewed financial statements for the 
Supplier for the last three years that detail sales, earnings, balance sheets and 
income statements, and statements of changes in financial position. 

C. Corporate Stability. Identify any bankruptcies, and mergers or acquisitions 
experienced by the Supplier and its affiliates during the past five years, as well as 
disclosure of any potential mergers or acquisitions. 

D. Litigation. The Supplier shall disclose any outstanding litigation that could potentially 
impact its financial condition if judgment is brought against the Supplier. This 
section shall include a listing of any claim, lawsuit or litigation and the result of that 
action resulting from (a) any public project undertaken by the Supplier either as a 
contractor or subcontractor or by its subcontractors where litigation is still pending 
or has occurred within the last five years, or (b) any type of project where claims or 
settlements were paid by the Supplier or its insurers within the last five (5) years. If 
none of the above legal action or issues apply, supply a statement to that affect. 
Firms must be registered to do business in the state of California before MOU will 
be awarded. 
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Table 00300-1 Reference Installation Information 
  Installation No. 1 Installation No. 2 Installation No. 3 
a. Facility Name    
b. Facility Location    
c. Owner/ Contact 

Person with Detailed 
Knowledge of UV 
system Operation 
(provide name, 
telephone and e-mail) 

   

d. Design Engineer 
Contact Information 
(provide name, 
telephone and e-mail) 

   

e. General Contractor 
Contact Information 
(provide name, 
telephone, e-mail) 

   

f. Design Capacity 
(average daily flow 
and peak hourly 
flow), mgd 

   

g. Facility Description 
(number of installed 
channels, banks and 
modules/bank) 

   

h. Total number of 
lamps installed 

   

i. Design UV 
transmittance (%) 

   

j. Design UV dose 
(mJ/cm2) 

   

k. Operation Start Date, 
month-year 

   

l. Maintenance 
Cleaning Regimen, 
Chemical Type and 
Frequency 

   

m. Operation Start Date, 
month-year 

   

n. Additional Comments    

 



 

 

S
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00300-9 
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Table 00300-2 Performance Record for Five Largest UV Disinfection System for Municipal Installations in the State of California for Production of Title 22 Tertiary Water 

Item Location 1 Location 2 Location 3 Location 4 Location 5 
Facility: Name, location, capacity and 
design criteria of UV Disinfection 
System 

     

Owner Contact (provide name, 
telephone and e-mail) 

     

Engineer Contact 
(provide name, telephone and e-mail) 

     

Contractor Contact (provide name, 
telephone and e-mail) 

     

Submittal Date and Accepted Submittal 
Date 

     

Scheduled Equipment Delivery Date      

Actual Equipment Delivery Date      

Startup Date      

Approval Date by DDW (formerly 
CDPH) for Title 22 

     

Listing of all spare parts shipped by 
Supplier after Startup Date for warranty 
repairs 
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DOCUMENT 00300 - ATTACHMENT A - PASS/FAIL REQUIREMENTS 
An answer of “no” to any of the following questions will disqualify the Supplier 

1. Has the Supplier been manufacturing UV disinfection equipment systems specifically designed 
for municipal wastewater, continuously for the last ten years or longer? 

  Yes  No 

2. Are the UV lamps of the proposed UV Disinfection System, Amalgam Low-Pressure, High-
Output lamps designed for open-channel UV Disinfection Systems? 

  Yes  No 

3. Has the Supplier attached the latest copy of an audited or reviewed financial statement with 
accompanying notes and supplemental information? NOTE: A financial statement that is not 
audited or reviewed is not acceptable. 

  Yes  No 

4. Has the dose equation from the 2012 NWRI Ultraviolet Guidelines validation, which is used for 
sizing and operating the proposed UV disinfection system been documented in an engineering 
report that has been stamped by an independent, third party, engineer licensed in the United 
States; and, has the report been approved by the California Department of Drinking Water 
(DDW) or submitted to the DDW for approval before the Proposals are due, in order to gain 
Conditional Acceptance of the proposed UV Disinfection system, and approved by the DDW 
prior to bidding the installation? Note the CITY reserves the right to reject Suppliers that are not 
approved prior to the installation bid date (estimated January 2018). 

  Yes  No 

5. Has the Supplier included the required owner and contractor references? 

  Yes  No 

6. Has the Supplier designed, manufactured, and supplied an open-channel, municipal 
wastewater, UV disinfection system that utilizes variable ballasts, for an installation in California 
used to produce tertiary recycled water in accordance with Title 22 Code requirements, that has 
been in operation for at least one year? 

  Yes  No 

7. Has the Supplier designed, manufactured, and supplied an open-channel, municipal 
wastewater, UV disinfection system that has an average daily flow capacity greater than or 
equal to 9.5 mgd, is installed in the United States, and in operation for at least six months? 

  Yes  No 

8. Is the Ultraviolet disinfection equipment, modules and support frames, fully removable from the 
plan view footprint of the channel without disassembly? Leaving components of the modules in 
or above the channel is not acceptable, and the entire channel must be clear of UV equipment 
for cleaning, with modules removed to the side of the channels? 

  Yes  No 
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DOCUMENT 00300 - ATTACHMENT B - AFFIDAVIT 

We, the undersigned, ______________________________ (name) as the authorized 
representatives for ___________________________________ (company) an interested UV 
disinfection manufacturer for the City of Santa Rosa UV Disinfection Improvements Project, do 
hereby attest that all statements and representations made herein are true and correct to the 
best of our knowledge. These statements are made openly and freely without intent to influence 
or embellish actual conditions or circumstances that occurred. I/We declare under penalty of 
perjury under the laws of the State of California that the foregoing is correct. 

We acknowledge that we have received Addenda _____________ through  ________. 

We understand that the CITY will investigate any and all statements and representations made 
by us and our firm in this Statement of Qualifications Package and we freely give our permission 
for them to do so. Should releases be required by any of our professional, financial, or bonding 
institutions to release verification of the enclosed data, we have provided them. We agree to 
waive any claims against the CITY, ENGINEER and/or any third party designated by the CITY 
for the release of the information necessary to evaluate this Statement of Qualification and 
Proposal Package. 

We further understand that any false statement or representations made in this application will 
result in disqualification of our firm as a Supplier for the Project. If it is determined that these 
false statements or representations were purposefully made to change, hide, or obscure 
negative information from the CITY in an attempt to qualify under these false pretenses, the 
action will result in loss of eligibility for our firm to qualify for any City of Santa Rosa contracts for 
a minimum period of one (1) year and a maximum period of five (5) years from the date of 
discovery. If the discovery of false representation occurs after the contract is awarded to our 
firm, we understand and agree that the CITY reserves the right to terminate the contract for 
cause and to seek legal remedy under the prevailing statutes. 

__________________________________________ (Name) 

__________________________________________ (Signature) 

__________________________________________ (Title) 

Attested: Corporate Seal 

 

__________________________________________ (Name) 

__________________________________________ (Signature) 

__________________________________________ (Title) DATE ______________, 2016 
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DOCUMENT 00300 - ATTACHMENT C –  
NON-COLLUSION AFFIDAVIT AND WILLINGNESS TO SIGN 

RFP 16-71 

STATE OF CALIFORNIA 
CITY OF SANTA ROSA 

_____________________________________________________ declares and says: 

1. That he/she is the (owner, partner, representative, or agent) 

of _______________________________________________, hereinafter referred to as 
(SUPPLIER). 

2. That he/she is fully informed regarding the preparation and contents of this proposal for 
certain work in the City of Santa Rosa, State of California. 

3. Recognizes that this acknowledgement is a statement indicating the firm’s willingness and 
ability to sign the standard contract form (MOU Sample) “as is”, including proposed insurance 
requirements (Attachment One), or detailing the reasons why SUPPLIER is not willing or able 
to do so by providing a redlined copy of the MOU Sample in tracked changes as part of a 
completed submittal. 

4. The SUPPLIER declares, by signing this document and submitting a submittal, that the 
submittal is not made in the interest of, or on behalf of, any undisclosed person, partnership, 
company, association, organization, or corporation; that the submittal is genuine and not 
collusive or sham; that the SUPPLIER has not directly or indirectly induced or solicited any 
other SUPPLIER to put in a false or sham submittal, and has not directly or indirectly colluded, 
conspired, connived, or agreed with any revenue audit SUPPLIER or anyone else to put in a 
sham submittal, or that anyone shall refrain from bidding; that the auditor has not in any 
manner, directly or indirectly, sought by agreement, communication, or conference with 
anyone to fix the submittal price of the financial advisor or any other bidder, or to fix any 
overhead, profit, or cost element of the submittal price, or of that of any other revenue audit 
SUPPLIER , or to secure any advantage against the public body awarding the contract of 
anyone interested in the proposed contract; that all statements contained in the submittal are 
true; and, further, that the SUPPLIER has not, directly or indirectly, submitted his or her 
submittal price or any breakdown thereof, or the contents thereof, or divulged information or 
data relative thereto, or paid, and will not pay, any fee to any corporation, partnership, 
company association, organization, submittal depository, or to any member or agent thereof to 
effectuate a collusive or sham submittal; and, 

5. That the price or prices quoted in the submittal are fair and proper, and are not tainted by 
any collusion, conspiracy, connivance, or unlawful agreement on the part of the SUPPLIER, or 
any of its agents, owners, representatives, employees, or parties in interest, including this 
affiliate. 
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I certify (or declare) under penalty of perjury, that the foregoing is true and correct. 

Dated this ______ day of ________, 2016, at___________________, ________. 
 (City) (State) 

Signed: ____________________________________ 

Printed Name: _______________________________ 

Title: ______________________________________ 
 

END OF DOCUMENT 
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SECTION 01110 
 

SUMMARY OF WORK 

PART 1 GENERAL 

1.01 SUMMARY 

A. Section includes: Detailed description of the Work for the Supply of the UV 
Disinfection System. 

B. Related section: 
1. Section 11289 - Low-Pressure, High-Output UV Disinfection System. 

1.02 THE WORK 

A. The Work consists of supply of the UV Disinfection Equipment System as described 
in Section 11289, including submittals, equipment, start-up, and commissioning 
services, spare parts, and coordination with the Contractor during installation. UV 
equipment will be installed in a new UV disinfection facility, the design will be based 
on the selected Supplier's equipment. Preliminary layouts, and electrical and control 
information is included in Appendix A of the Proposal documents. 

1.03 LOCATION OF PROJECT 
A. The Work is located at City of Santa Rosa Laguna Treatment Plant (LTP): 

4300 Llano Road 
Santa Rosa, CA 95407 

1.04 ACTIVITIES BY OTHERS 

A. Activities by others that may affect performance of work include: 
1. None. 

 
END OF SECTION 
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SECTION 01330 
 

SUBMITTAL PROCEDURES 

PART 1 GENERAL 

1.01 SUMMARY 

A. Section includes: Requirements and procedures for submittals for UV equipment. 

B. Related section: 
1. Section 11289 - Low-Pressure, High-Output UV Disinfection System. 

1.02 REFERENCES 

A. NSF International: 
1. NSF 61 - Drinking Water System Components – Health Effects. 

1.03 DEFINITIONS 

A. Certificates: Describe certificates that document affirmations by the Supplier or 
other entity that the Work is in accordance with the Contract Documents. 

B. Extra stock materials: Describe extra stock materials to be provided for the City's 
use in facility operation and maintenance. 

C. Maintenance-material submittals: Use this article to categorize maintenance-
material submittals requiring no Engineer action other than confirmation of receipt 
under an explanatory heading. 

D. Manufacturer's instructions: Instructions, stipulations, directions, and 
recommendations issued in printed form by the manufacturer of a product 
addressing handling, installation, erection, and application of the product; 
manufacturer's instructions are not prepared especially for the Work. 

E. Product data: Product data usually consists of manufacturers' printed data sheets or 
catalog pages illustrating the products to be incorporated into the project. 

F. Samples: Samples are full-size, actual products intended to illustrate the products to 
be incorporated into the project. Sample submittals are often necessary for such 
characteristics as colors, textures, and other appearance issues. 

G. Spare parts: Describe spare parts necessary for the City's use in facility operation 
and maintenance; identify the type and quantity here, but include the actual 
characteristics of the spare parts in the product as part of the specification of the 
product. 

H. Shop drawings: Shop drawings are prepared specifically for the project to illustrate details, 
dimensions, and other data necessary for satisfactory fabrication or construction that are 
not shown in the contract documents. Shop drawings could include graphic line-type 
drawings, single-line diagrams, or schedules and lists of products and their application. 
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I. Submittals: Submittals are samples, product data, shop drawings, and others that 
demonstrate how Supplier intends to conform to the Contract Documents. 

J. Tools: Tools are generally defined as items such as special wrenches, gauges, 
circuit setters, and other similar devices required for the proper operation or 
maintenance of a system that would not normally be in the City's tool kit. 

1.04 GENERAL INSTRUCTIONS 

A. Provide submittals that are specified or reasonably required for construction, 
operation, and maintenance of the Work. 

B. Provide submittal information from only 1 manufacturer for a specified product. 
Submittals with multiple manufacturers for 1 product will be rejected without review. 

C. Where multiple submittals are required, provide a separate submittal for each 
specification section: 
1. In order to expedite construction, the Supplier may make more than 

1 submittal per specification section, but a single submittal may not cover more 
than 1 specification section. 

2. The only exception to this requirement is when 1 specification section covers 
the requirements for a component of equipment specified in another section. 

D. For example, circuit breakers are a component of switchgear. The switchgear 
submittal must also contain data for the associated circuit breakers, even though 
they are covered in a different specification section. 

E. Edit all submittals so that the submittal specifically applies to only the equipment 
furnished. Neatly cross out all extraneous text, options, models, etc., that do not 
apply to the equipment being furnished, so that the information remaining is only 
applicable to the equipment being furnished. 

F. Prepare submittals in the English language. Do not include information in other languages. 

G. Present measurements in customary, Untied States units (feet, inches, pounds, 
etc.). 

H. Show dimensions, construction details, wiring diagrams, controls, manufacturers, 
catalog numbers, and all other pertinent details. 

I. Indicate project-designated-equipment tag numbers from P&IDs for submittal of 
devices, equipment, and assemblies. 

J. Hardcopy submittals: 
1. Must be clear and legible, and of sufficient size for presentation of information: 

a. Minimum page size will be 8 1/2 inches by 11 inches. 
b. Maximum page size will be 11 inches by 17 inches. 

K. Submittals in electronic-media format: 
1. General: Provide all information In PC-compatible format using Windows 

operating system as utilized by the Engineer. 
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2. Text: Provide text documents and manufacturer’s literature using current 
version of Adobe Acrobat (i.e., PDF extension), as utilized by the City and 
Engineer. 

3. Graphics: Provide all graphic submittals (drawings, diagrams) utilizing current 
version of Adobe Acrobat (i.e., PDF extension), as utilized by the Engineer and 
City. 

L. Approved Material List: 
1. General: Provide the Approved Material List that documents all products that 

have been determined to be without exceptions through the submittal process. 
Maintain and update the list throughout the construction period. Provide City 
and Engineer with current copy of list weekly. Provide the list electronically in 
EXCEL file. 

2. Content: Provide Approved Material List in log form with columns titled, “Spec. 
Section”, “Paragraph”, “Submittal No.”, ”Approval Date”, “Product Description”, 
and “Manufacturer Name”. Include only products submitted and found to be 
approved. 

1.05 SUBMITTAL ORGANIZATION 

A. Fully indexed with a tabbed divider for every component. 

B. Sequentially number pages within the tabbed sections: 
1. Submittals that are not fully indexed and tabbed with sequentially numbered 

pages, or are otherwise unacceptable, will be returned without review. 

C. Organize submittals in the exact, same order that the items are referenced, listed, 
and/or organized in the specification section. 

D. For submittals that cover multiple devices used in different areas under the same 
specification section, the submittal for the individual devices must list the area 
where the device is used. 

E. Consolidate electronic-format submittals with multiples pages into a single file. 

1.06 SUBMITTAL COVER SHEETS 

A. Submittal Transmittal Form is provided in Appendix A of this Section: 
1. Substitute forms require Engineer approval based on forms providing the 

same information, statements, and certifications. 
2. Submittal Number Field: Required submittal numbering format: Section 

number-sequential number-resubmittal number: 
a. Example: 03200-002-1: 

1) “03200” indicates the affected specification is Section 03200. 
2) “002” indicates the second submittal under this Section. 
3) “1” indicates the first resubmittal of the Submittal. 

b. Supplier may add a separate numbering scheme for Supplier’s internal use. 
However, all correspondence with Engineer must include the required 
submittal numbering. 

3. “From” Field: Provide name and address of company responsible for preparation of 
submittal. This could be Supplier, subcontractor, vendor, manufacturer, etc. 

4. “Supplier” Field: Verify that the Supplier reviewed the submittal by signature. 
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B. Supplier shall sign and date submittals to indicate review and approval: 
1. Signature indicates Supplier certifies that they have satisfied submittal-review 

responsibilities and constitutes Supplier's written approval of submittal. 
2. Submittals without Supplier's signature will be returned to the Supplier not 

reviewed. Subsequent submittal of this information will be counted as the first 
resubmittal. 

C. Attachments: 
1. Specification section: Include with each submittal a copy of the relevant 

specification section: 
a. Indicate in the left margin, next to each pertinent paragraph, either 

compliance with a checkmark (√) or a deviation with a consecutive 
number (1, 2, 3, etc.). 

b. Provide a list of all numbered deviations with a clear explanation and 
reason for the deviation. 

2. Drawings: Include with each submittal a copy of the relevant Drawing, 
including relevant addendum updates: 
a. Indicate either compliance with a checkmark (√) or a deviation with a 

consecutive number (1, 2, 3, etc.). 
b. Provide a list of all numbered deviations with a clear explanation and 

reason for the deviation. 
c. Provide field dimensions and relationship to adjacent or critical features of 

the Work or materials. 

D. Supplier: Prepare submittal information in sufficient detail to show compliance with 
specified requirements: 
1. Determine and verify quantities, field dimensions, product dimensions, 

specified design and performance criteria, materials, catalog numbers, and 
similar data. 

2. Coordinate submittal with other submittals and with the requirements of the 
Contract Documents. 

3. Check, verify, and revise submittals as necessary to bring them into 
conformance with Contract Documents and actual field conditions. 

1.07 SUBMITTAL CONTENT 

A. For additional submittal content requirements see Specification Section 11289. 

B. Shop Drawings: 
1. Details: 

a. Fabrication drawings: drawn to scale and dimensioned. 
b. Front, side, and rear elevations, and top and bottom views, showing all 

dimensions. 
c. Locations of conduit entrances and access plates. 
d. Component layout and identification. 
e. Weight. 
f. Finish. 
g. Temperature limitations, as applicable. 
h. Nameplate information. 
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C. Product Information: 
1. Product Data: 

a. Details: 
1) Vendor name and address. 
2) Subcontractor name and address. 

b. Include: 
1) Catalog cuts. 
2) Bulletins. 
3) Brochures. 
4) Manufacturer’s Certificate of Compliance: signed by product 

manufacturer along with supporting reference data, affidavits, and 
tests, as appropriate. 

5) Manufacturer’s printed recommendations for installation of 
equipment. 

6) Quality photocopies of applicable pages from manufacturer’s 
documents. 

2. Completely fill out a Motor Data Sheet, as specified in Section 16222, for every 
motor furnished: 
a. Submit one copy of the Motor Data Sheet to the Engineer for review as 

part of the associated equipment submittal. 
3. Samples: 

a. Details: 
1) Submit labeled samples. 
2) Samples will not be returned. 
3) Provide samples from manufacturer’s standard colors, materials, 

products, or equipment lines: 
a) Clearly label samples to indicate any that represent non-standard 

colors, materials, products, or equipment lines, and that if selected, 
will require an increase in Contract Time or Contract Price. 

4. Minor or incidental products and equipment schedules: 
a. Details: 

1) Shop Drawings of minor or incidental fabricated products will not be 
required, unless requested. 

2) Submit tabulated lists of minor or incidental products showing the 
names of the manufacturers and catalog numbers, with Product Data 
and Samples as required to determine acceptability. 

D. Design calculations: 
1. Details: 

a. Defined in technical sections. 
b. Calculations must bear the original seal and signature of a Professional 

Engineer licensed in the State where the project is located and who 
provided responsible charge for the design. 

E. Qualifications Statements: 
1. Details: 

a. Defined in technical sections. 
b. Licensing documentation. 
c. Certification documentation. 
d. Education documentation. 
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F. Quality assurance/control submittals: 
1. Mill test reports: 

a. Details: 
1) Submit certified copies of factory and mill test reports. 
2) Do not incorporate products in the Work that have not passed testing 

and inspection satisfactorily. 
3) Pay for mill and factory tests. 

2. Test reports: 
a. Details: 

1) Include the following information: 
a) A description of the test. 
b) List of equipment used. 
c) Name of the person conducting the test. 
d) Date and time the test was conducted. 
e) Ambient temperature and weather conditions. 
f) All raw data collected. 
g) Calculated results. 
h) Clear statement if the test passed or failed the requirements 

stated in the Contract Documents. 
i) Signature of the person responsible for the test. 

3. Factory Acceptance Test: 
a. Details: Include complete test procedure and all forms to be used during test. 

4. Certificates: 
a. Details: Defined in technical sections. 
b. For products that will be in contact with potable water, submit evidence 

from a nationally recognized laboratory that the products comply with the 
requirements of the NSF 61 standard. 

5. Manufacturers’ field reports: 
a. Details: Manufacturer’s Certificate of installation and functionality compliance. 

6. Field Samples: 
a. Details: Defined in technical sections. 

7. Test Plans: 
a. Details: Defined in technical sections. 

1.08 SUBMITTAL PROCEDURE 
1. Delivery: Deliver submittals to Engineer using web-based construction 

document management system. 
2. Timeliness: Schedule and make submissions in accordance with the requirements 

of the individual specification sections and in such a sequence as to cause no 
delay in the Work. 

3. Supplier assumes risk of expense and delays when proceeding with work 
related to required submittals without review and approval. 

B. Engineer: Review submittal and provide response: 
1. Review description: 

a. Engineer will be entitled to rely upon the accuracy or completeness of 
designs, calculations, or certifications made by licensed professionals 
accompanying a particular submittal, whether or not a stamp or seal is 
required by Contract Documents or Laws and Regulations. 

b. Engineer's review of submittals shall not release Supplier from Supplier's 
responsibility for performance of requirements of Contract Documents. 
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Neither shall Engineer's review release Supplier from fulfilling purpose of 
installation, nor from Supplier's liability to replace defective work. 

c. Engineer's review of shop drawings, samples, or test procedures will be 
only for conformance with design concepts and for compliance with 
information given in Contract Documents. 

d. Engineer's review does not extend to: 
1) Accuracy of dimensions, quantities, or performance of equipment 

and systems designed by Supplier. 
2) Supplier's means, methods, techniques, sequences, or procedures, 

except when specified, indicated on the Drawings, or required by 
Contract Documents. 

3) Safety precautions or programs related to safety, which shall remain 
the sole responsibility of the Supplier. 

e. Engineer can Approve or Not Approve any exception at their sole 
discretion. 

2. Review timeframe: 
a. Except as may be provided in technical specifications, a submittal will be 

returned within 30 days. 
b. When a submittal cannot be returned within the specified period, Engineer 

will, within a reasonable time after receipt of the submittal, give notice of 
the date by which that submittal will be returned. 

c. Critical submittals: 
1) Supplier will notify Engineer in writing that timely review of a 

submittal is critical to the progress of the Work. 
2) Engineer will provide a decision upon request: 

a) Written agreement by Engineer to reduce submittal review time 
will be made only for unusual situations. 

b) Written rejection of request. 
3. Schedule delays: 

a. No adjustment of Contract Times or Contract Price will be allowed due to 
Engineer’s review of submittals, unless all of the following criteria are met: 
1) Engineer has failed to review and return first submission within the 

agreed-upon time frame. 
2) Supplier demonstrates that delay in progress of Work is directly 

attributable to Engineer’s failure to return submittal within the time 
indicated and accepted by Engineer. 

4. Review responses: 1 copy of submittal will be returned to Supplier with one of 
the following reviewer’s response: 
a. Approved: 

1) No Exceptions: 
a) There are no notations or comments on the submittal, and the 

Supplier may release the equipment for production. 
2) Make Corrections Noted - See Comments: 

a) The Supplier may proceed with the Work, however, all notations 
and comments must be incorporated into the final product. 

b) Resubmittal not required. 
3) Make Corrections Noted - Confirm: 

a) The Supplier may proceed with the Work, however, all notations 
and comments must be incorporated into the final product. 

b) Submit confirmation specifically addressing each notation or 
comment to the Engineer within 15 calendar days of the date of 
the Engineer’s transmittal requiring the confirmation. 
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b. Not approved: 
1) Correct and Resubmit: 

a) Supplier may not proceed with the work described in the submittal. 
b) Supplier assumes responsibility for proceeding without approval. 
c) Resubmittal of complete submittal package is required within 

30 calendar days of the date of the Engineer’s submittal review 
response. 

2) Rejected - See Remarks: 
a) Supplier may not proceed with the work described in the submittal. 
b) The submittal does not meet the intent of the Contract 

Documents. Resubmittal of complete submittal package is 
required with materials, equipment, methods, etc., that meet the 
requirements of the Contract Documents. 

c. Receipt Acknowledged: Filed for Record: 
1) This is used to acknowledge receipt of informational submittals that 

address means and methods of construction, such as schedules and 
work plans, conformance test reports, health and safety plans, etc. 

C. Supplier: Prepare resubmittal, if applicable: 
1. Supplier to include design and controls workshop for submittal review in 

Walnut Creek, CA, Date to Be Determined. Workshop will facilitate the UV 
submittal review process. 

2. Clearly identify each correction or change made. 
3. Include a response in writing to each of the Engineer’s comments or questions 

for submittal packages that are resubmitted in the order that the comments or 
questions were presented throughout the submittal: 
a. Acceptable responses to Engineer’s comments are listed below: 

1) “Incorporated” Engineer’s comment or change is accepted and 
appropriate changes are made. 

2) “Response” Engineer’s comment not incorporated. Explain why 
comment is not accepted or requested change is not made. Explain 
how requirement will be satisfied in lieu of comment or change 
requested by Engineer. 

b. Reviews and resubmittals: 
1) Vendors shall provide resubmittals that include responses to all 

submittal-review comments separately and at a level of detail 
commensurate with each comment. 

2) Vendor responses shall indicate how the vendor resolved the issue 
pertaining to each review comment. Responses such as 
“acknowledged” or “noted” are not acceptable. 

3) Resubmittals that do not comply with this requirement may be 
rejected and returned without review. 

4) Supplier shall be allowed no extensions of any kind to any part of 
their contract due to the rejection of non-compliant submittals. 

5) Submittal-review comments not addressed by the Supplier in 
resubmittals shall continue to apply, whether restated or not in 
subsequent reviews, until adequately addressed by the Supplier to 
the satisfaction of the reviewing and approving authority. 

c. Any resubmittal that does not contain responses to the Engineer’s 
previous comments shall be returned for Revision and Resubmittal. No 
further review by the Engineer will be performed until a response for 
previous comments has been received. 
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4. Resubmittal timeframe: 
a. Supplier shall provide resubmittal within 15 days. 
b. When a resubmittal cannot be returned within the specified period, 

Supplier shall notify Engineer in writing. 
5. Review costs: 

a. Costs incurred by City as a result of additional reviews of a particular 
submittal after the second time it has been reviewed shall be borne by 
Supplier. 

b. Reimbursement to City will be made by deducting such costs from 
Supplier's subsequent progress payments. 

1.09 SUPPLIER’S PROFESSIONAL ENGINEER (P.E.) CERTIFICATION FORM 

A. Submit a completed Supplier’s P.E. Certification Form, provided in this Section, to 
comply with technical sections requirement for a professional engineer’s certification 
from an engineer licensed in the State where the project is located. 

PART 2 PRODUCTS 
 
Not Used. 

PART 3 EXECUTION 
 
Not Used. 

 
END OF SECTION
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APPENDIX A 
 

SUPPLIER SUBMITTAL TRANSMITTAL FORM 
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DOCUMENT 01330 
SUPPLIER SUBMITTAL TRANSMITTAL FORM 

 

City: Click here to enter text. Date: MM/DD/YYYY 

Supplier: Click here to enter text. Project No.: XXXXX.XX  

Project Name: Click here to enter text. Submittal Number: 000 

Submittal Title: Click here to enter text. 

To: Click here to enter text. 

From: Click here to enter text. Click here to enter text. 

 Click here to enter text. Click here to enter text. 
 

Specification No. and Subject of Submittal / Equipment Vendor 

Spec ##: Spec ##. Subject: Click here to enter text. 

Authored By: Click here to enter text. Date Submitted: XX/XX/XXXX 

 
Submittal Response 

Check Either (A) or (B): 

 (A) We have verified that the equipment or material contained in this submittal meets all 
the requirements specified in the project manual or shown on the contract drawings 
with no exceptions. 

 (B) We have verified that the equipment or material contained in this submittal meets all 
the requirements specified in the project manual or shown on the contract drawings 
except for the following deviations (list deviations): 

Certification Statement: By this submittal, I hereby represent that I have determined and verified all 
field measurements, field construction criteria, materials, dimensions, catalog numbers and similar 
data, and I have checked and coordinated each item with other applicable, approved shop drawings 
and all Contract requirements. 

General Supplier’s Reviewer’s Signature:  

Printed Name:  

In the event Supplier believes the Submittal response does or will cause a change to the requirements 
of the Contract, Supplier shall immediately give written notice stating that Supplier considers the 
response to be a Change Order. 

Firm: Click here to enter text. Signature:  Date Returned: XX/XX/XXXX 

 
PM/CM Office Use 

Date Received GC to PM/CM:  

Date Received PM/CM to Reviewer:  

Date Received Reviewer to PM/CM:  

Date Sent PM/CM to GC:  
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APPENDIX B 
 

SUPPLIER’S P.E. CERTIFICATION FORM 
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DOCUMENT 01330 
SUPPLIER’S P.E. CERTIFICATION FORM 

 
City: Click here to enter text. Date: MM/DD/YYYY. 

Supplier: Click here to enter text. Registration State: 
Click here to 
enter text. 

Project Name: Click here to enter text. Project No.: 00000.00.  
Responsibilities: Click here to enter text. 
Spec Section: Click here to enter text. 
 
 

Statement of Certification 

The undersigned hereby certifies that he/she is a professional engineer registered in the State of 
      and that he/she has been employed by       

 

The undersigned further certifies that he/she has performed the said design in conformance with all 
applicable local, state, and federal codes, rules, and regulations; and, that his/her signature and 
P.E. stamp have been affixed to all calculation and drawings used in, and resulting from, the design. 

 

The undersigned hereby agrees to make all original design drawings and calculations available to:   

Click here to enter text.  

(Name of City, or City’s representative within 7 days of receiving a written request by the City.)  

Prof. Engineer 
Signature:  Date:       

 

Printed Name:       Company Name:        

Supplier’s 
Signature:  Date:       

 

Printed Name:        
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SECTION 01410 
 

REGULATORY REQUIREMENTS 

PART 1 GENERAL 

1.01 SUMMARY 

A. Section includes: Regulatory authorities and codes. 

1.02 AUTHORITIES HAVING JURISDICTION 

A. Building Department: City of Santa Rosa. 

B. Fire Department: City of Santa Rosa. 

1.03 APPLICABLE CODES 

A. International Code Council (ICC): 
1. Building code: 

a. International Building Code (IBC), 2012. 
b. International Existing Building Code (IEBC), 2012. 

2. Electrical code: 
a. National Fire Protection Association (NFPA), NFPA 70: National Electrical 

Code (NEC), 2014. 
3. Energy code: 

a. International Energy Conservation Code (IECC), 2012. 
4. Fire code: 

a. International Fire Code (IFC), 2012. 
5. Mechanical code: 

a. International Mechanical Code (IMC), 2012. 

B. California Code of Regulations (CCR), California Building Standards Code, CCR 
Title 24: 
1. Building code: 

a. California Building Code (CBC), Title 24, Part 2 – 2013. 
2. Electrical code: 

a. California Electrical Code (CEC), Title 24, Part 3 – 2013. 
3. Existing building code: 

a. California Existing Building Code (CEBC), Title 24, Part 10 – 2013. 
4. Fire code: 

a. California Fire Code (CFC), Title 24, Part 9 – 2013. 
5. Mechanical code: 

a. California Mechanical Code (CMC), Title 24, Part 4 – 2013. 
6. Plumbing code: 

a. California Plumbing Code (CPC), Title 24, Part 5 – 2013. 
7. Energy code: 

a. California Energy Code (CEC), Title 24, Part 6 – 2013. 
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PART 2 PRODUCTS 

Not used 

PART 3 EXECUTION 

Not used 
 

END OF SECTION 
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SECTION 01450 
 

QUALITY CONTROL 

PART 1 GENERAL 

1.01 SUMMARY 

A. Section includes: 
1. Quality control and control of installation. 
2. Tolerances. 
3. References. 
4. Mock-up requirements. 
5. Authority and duties of City’s representative or inspector. 
6. Sampling and testing. 
7. Testing and inspection services. 
8. Supplier’s responsibilities. 

B. Related sections: 
1. The Contract Documents are complementary; what is called for by one is as 

binding as if called for by all. 
2. It is the Supplier’s responsibility for scheduling and coordinating the Work of 

subcontractors, vendors, and other individuals or entities performing or 
furnishing any of Supplier’s Work. 

3. The following Sections are related to the Work described in this Section. This 
list of Related Sections is provided for convenience only and is not intended to 
excuse or otherwise diminish the duty of the Supplier to see that the 
completed Work complies accurately with the Contract Documents: 
a. Section 11289 - Low-Pressure, High-Output UV Disinfection System. 

1.02 QUALITY CONTROL AND CONTROL OF INSTALLATION 

A. Monitor quality control over vendors, manufacturers, products, services, site 
conditions, and workmanship to produce Work of specified quality. 

B. Comply with manufacturers' instructions, including each step in sequence. 

C. When manufacturers' instructions conflict with Contract Documents, request 
clarification from Engineer before proceeding. 

D. Comply with specified standards as minimum quality for the Work, except where 
more stringent tolerances, codes, or specified requirements indicate higher 
standards or more precise workmanship. 

E. Perform Work by persons qualified to produce required and specified quality. 

F. Verify field measurements are as indicated on Shop Drawings or as instructed by 
manufacturer. 
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G. Secure products in place with positive anchorage devices designed and sized to 
withstand stresses, vibration, physical distortion, or disfigurement. 

H. When specified, products will be tested and inspected either at point of origin or at 
Work site: 
1. Notify Engineer in writing well in advance of when products will be ready for 

testing and inspection at point of origin. 
2. Do not construe that satisfactory tests and inspections at point of origin is final 

acceptance of products. Satisfactory tests or inspections at point of origin do 
not preclude retesting or re-inspection at Work site. 

I. Do not ship products that require testing and inspection at point of origin prior to 
testing and inspection. 

1.03 TOLERANCES 

A. Monitor fabrication and installation tolerance control of products to produce 
acceptable Work. Do not permit tolerances to accumulate. 

B. Comply with manufacturers' tolerances. When Manufacturers' tolerances conflict 
with Contract Documents, request clarification from Engineer before proceeding. 

C. Adjust products to appropriate dimensions; position before securing products in 
place. 

1.04 REFERENCES 

A. American Society for Testing and Materials (ASTM): E 329 - Standard for Agencies 
Engaged in the Testing and/or Inspection of Materials Used in Construction. 

B. For products or workmanship specified by association, trade, or other consensus 
standards, comply with requirements of standard, except when more rigid 
requirements are specified or are required by applicable codes. 

C. Conform to reference standard by date of issue current on date of Contract 
Documents, except where specific date is established by code. 

D. Obtain copies of standards where required by product specification sections. 

E. When specified reference standards conflict with Contract Documents, request 
clarification from Engineer before proceeding. 

1.05 MOCK-UP REQUIREMENTS 

A. Tests will be performed under provisions identified in this Section and identified in 
respective product specification sections. 

B. Assemble and erect specified items with specified attachment and anchorage 
devices, flashings, seals, and finishes. 
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C. Accepted mock-ups shall be comparison standard for remaining Work. 

D. Where mock-up has been accepted by Engineer and is specified in product 
specification sections to be removed, remove mock-up and clear area when 
directed to do so by Engineer. 

1.06 AUTHORITY AND DUTIES OF CITY'S REPRESENTATIVE OR INSPECTOR 

A. City’s Project Representative employed or retained by City is authorized to inspect 
the Work. 

B. Inspections may extend to entire or part of the Work and to preparation, fabrication, 
and manufacture of products for the Work. 

C. Deficiencies or defects in the Work that have been observed will be called to 
Supplier’s attention. 

D. Inspector will not: 
1. Alter or waive provisions of Contract Documents. 
2. Inspect Supplier’s means, methods, techniques, sequences, or procedures for 

construction. 
3. Accept portions of the Work, issue instructions contrary to intent of Contract 

Documents, or act as foreman for Supplier; supervise, control, or direct 
Supplier’s safety precautions or programs; or inspect for safety conditions on 
Work site, or of persons thereon, whether Supplier’s employees or others. 

E. Inspector will: 
1. Conduct on-site observations of the Work in progress to assist Engineer in 

determining when the Work is, in general, proceeding in accordance with 
Contract Documents. 

2. Report to Engineer whenever Inspector believes that Work is faulty, defective, 
does not conform to Contract Documents, or has been damaged; or whenever 
there is defective material or equipment; or whenever Inspector believes the 
Work should be uncovered for observation or requires special procedures. 

1.07 SAMPLING AND TESTING 

A. General: 
1. Prior to delivery and incorporation in the Work, submit listing of sources of 

materials, when specified in sections where materials are specified. 
2. When specified in sections where products are specified: 

a. Submit sufficient quantities of representative samples of character and 
quality required of materials to be used in the Work for testing or 
examination. 

b. Test materials in accordance with standards of national technical 
organizations. 

B. Sampling: 
1. Furnish specimens of materials when requested. 
2. Do not use materials that are required to be tested until testing indicates 

satisfactory compliance with specified requirements. 
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3. Specimens of materials will be taken for testing whenever necessary to 
determine quality of material. 

4. Assist Engineer in preparation of test specimens at site of Work, such as soil 
samples and concrete test cylinders. 

1.08 TESTING AND INSPECTION SERVICES 

A. Supplier will employ and pay for specified services of an independent firm to 
perform Supplier quality-control testing as required in the technical specifications for 
various work and materials. 

B. City will employ and pay for specified services of an “City’s independent testing firm” 
to perform testing and inspection as required in the technical specifications for 
various work and materials, or stipulated in Section 01455 to confirm Supplier’s 
compliance with Contract Documents: 
1. If Engineer or City’s independent testing firm is not properly certified to perform 

specialty inspections required by the building department, City will employ and 
pay for a quality specialty-inspection firm to perform required testing and 
inspection. 

C. The City’s independent testing firm will perform tests, inspections, and other 
services specified in individual specification sections as required by City and 
requested by the Engineer. 

D. The qualifications of laboratory that will perform the testing, contracted by the City 
or by the Supplier, shall be as follows: 
1. Has authorization to operate in the State where the project is located. 
2. Meets “Recommended Requirements for Independent Laboratory 

Qualification,” published by American Council of Independent Laboratories. 
3. Meets requirements of ASTM E 329. 
4. Laboratory Staff: Maintain full-time specialist on staff to review services. 
5. Testing Equipment: Calibrated at reasonable intervals with devices of 

accuracy traceable to National Bureau of Standards (NBS) or accepted values 
of natural physical constants. 

6. Will submit copy of report of inspection of facilities made by Materials 
Reference Laboratory of NBS during most recent tour of inspection, with 
memorandum of remedies of deficiencies reported by inspection. 

E. Testing, inspections and source quality control may occur on or off project site. 
Perform off-site testing inspections and source quality control as required by 
Engineer or City. 

F. Reports will be submitted by City’s independent testing firm to Engineer, Supplier, 
and City in triplicate, indicating observations and results of tests, and indicating 
compliance or non-compliance with Contract Documents. Each report shall include: 
1. Date issued. 
2. Project title and number. 
3. Testing laboratory's name, address, and telephone number. 
4. Name and signature of laboratory inspector. 
5. Date and time of sampling or inspection. 
6. Record of temperature and weather conditions. 
7. Date of test. 
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8. Identification of product and specification section. 
9. Location of sample or test in project. 
10. Type of inspection or test. 
11. Results of tests and compliance with Contract Documents. 
12. Interpretation of test results, when requested by Engineer. 

G. Supplier shall cooperate with City’s independent testing firm, furnish samples of 
materials, design mix, equipment, tools, storage, safe access, and assistance by 
incidental labor as requested: 
1. Notify Engineer and City’s independent testing firm 48 hours prior to expected 

time for operations requiring testing. 
2. Make arrangements with City’s independent testing firm and pay for additional 

samples and tests required for Supplier’s use. 

H. Limitations of authority of testing Laboratory: City’s independent testing firm or 
Laboratory is not authorized to: 
1. Agency or laboratory may not release, revoke, alter, or enlarge on 

requirements of Contract Documents. 
2. Agency or laboratory may not approve or accept any portion of the Work. 
3. Agency or laboratory may not assume duties of Supplier. 
4. Agency or laboratory has no authority to stop the Work. 

I. Testing and employment of a City’s independent testing firm or laboratory shall not 
relieve Supplier of obligation to perform Work in accordance with requirements of 
Contract Documents. 

J. Re-testing or re-inspection required because of non-conformance to specified 
requirements shall be performed by same City’s independent testing firm on 
instructions by Engineer. Payment for re-testing or re-inspection will be charged to 
Supplier by deducting testing charges from Contract Sum/Price. 

K. The City’s independent testing firm responsibilities will include: 
1. Test samples of mixes submitted by Supplier. 
2. Provide qualified personnel at site. Cooperate with Engineer and Supplier in 

performance of services. 
3. Perform specified sampling and testing of products in accordance with 

specified standards. 
4. Ascertain compliance of materials and mixes with requirements of Contract 

Documents. 
5. Promptly notify Engineer and Supplier of observed irregularities or 

non-conformance of Work or products. 
6. Perform additional tests required by Engineer. 
7. Attend preconstruction meetings and progress meetings. 

L. City’s independent testing firm individual test reports: After each test, City’s 
independent testing firm shall promptly submit electronically, and also 3 hard copies 
of report to Engineer and to Supplier. When requested by Engineer, the City’s 
independent testing firm will provide interpretation of test results. Include the 
following: 
1. Date issued. 
2. Project title and number. 
3. Name of inspector. 
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4. Date and time of sampling or inspection. 
5. Identification of product and specifications section. 
6. Location in project. 
7. Type of inspection or test. 
8. Date of test. 
9. Certified test results stamped and signed by a registered Engineer in the State 

where the Work is to be installed. 
10. Summary of conformance with Contract Documents. 

M. City’s independent testing firm shall provide a monthly report of certification to 
identify all work performed for special inspections and other contract requirements 
on this project. At a minimum, the certified monthly report shall include, but not be 
limited to: 
1. Results of testing. 
2. Testing logs. 
3. Outstanding deficiencies. 
4. Various statistical data. 
5. Testing curves (up to 4 types) as required by the Engineer. 

1.09 SUPPLIER'S RESPONSIBILITIES 

A. Cooperate with City’s independent testing firm or laboratory personnel and provide 
access to construction and manufacturing operations. 

B. Secure and deliver to City’s independent testing firm or laboratory adequate 
quantities of representative samples of materials proposed to be used and that 
require testing. 

C. Provide to City’s independent testing firm or laboratory and Engineer preliminary 
mix design proposed to be used for concrete and other materials mixes that require 
control by testing laboratory. 

D. Furnish electronically, and also 5 hard copies of product test reports. 

E. Furnish incidental labor and facilities: 
1. To provide access to construction to be tested. 
2. To obtain and handle samples at Work site or at source of product to be 

tested. 
3. To facilitate inspections and tests. 
4. For storage and curing of test samples. 

F. Notify City’s independent testing firm or laboratory 48 hours in advance of when 
observations, inspections, and testing are needed for laboratory to schedule and 
perform in accordance with their notice of response time. 
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PART 2 PRODUCTS 

Not Used. 

PART 3 EXECUTION 

Not Used. 
 

END OF SECTION 
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SECTION 01600 
 

PRODUCT REQUIREMENTS 
 

PART 1 GENERAL 

1.01 SUMMARY 

A. Section includes: Product requirements; product selection; product options and 
substitutions; quality assurance; delivery, handling, and storage; and Supplier’s 
instructions. 

B. Related sections: 
1. Section 01330 - Submittal Procedures. 
2. Section 01610 - Project Design Criteria. 
3. Section 01612 - Seismic Design Criteria. 
4. Section 01756 - Commissioning and Process Start-up. 
5. Section 01782 - Operation and Maintenance Data. 
6. Section 11289 Low-Pressure, High Output Ultraviolet Disinfection System. 

1.02 DEFINITIONS 

A. Products: Inclusive of material, equipment, systems, shop fabrications, source 
quality control. 

1.03 REFERENCES 

A. American National Standards Institute (ANSI). 

B. NSF International (NSF): 
1. 61 - Drinking Water System Components. 
2. 372 - Drinking Water System Components – Lead Content. 

1.04 PRODUCT REQUIREMENTS 

A. Comply with Specifications and referenced standards as minimum requirements. 

B. Product design as specified in Section 01612: 
1. Provide equipment and parts that are suitable for stresses, which may occur 

during fabrication, transportation, erection, and operation. 
2. Calculations shall be signed and stamped by a civil or structural engineer 

registered to practice in the state where the Project is located. 

C. Provide identical products when products are required in quantity. 

D. Provide products with interchangeable parts whenever possible. 

E. Provide equipment that has not been in service prior to delivery, except as required 
by tests. 
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F. Require each equipment Supplier to have maintenance facilities meeting the 
following requirements: 
1. Minimum 3 years operational experience. 
2. Location within continental United States. 
3. Equipment and tools capable of making repairs. 
4. Staff qualified to make repairs. 
5. Inventory of maintenance spare parts. 

G. Material requirements: 
1. Materials: Provide corrosion resistance suitable for project conditions as 

specified in Section 01610. 
2. Dissimilar metals: Separate contacting surfaces with dielectric material. 

PART 2 PRODUCTS 

2.01 PRODUCT SELECTION 

A. When products are specified by standard or specification designations of technical 
societies, organizations, or associations only, provide products that meet or exceed 
reference standard and Specifications. 

B. When products are specified with names of Suppliers but no model numbers or 
catalog designations, provide: 
1. Products by one of named Suppliers that meet or exceed Specifications. 
2. Engineer deemed "or equal" evidenced by an approved shop drawing or other 

written communication. 

C. When products are specified with names of Suppliers and model numbers or 
catalog designations, provide: 
1. Products with model numbers or catalog designations by one of named 

Suppliers. 

D. When products are specified with names of Suppliers, but with brand or trade 
names, model numbers, or catalog designations by one Supplier only, provide: 
1. Products specified by brand or trade name, model number, or catalog 

designation. 
2. Products by one of named Suppliers proven in accordance with requirements 

for or equals to meet or exceed quality, appearance and performance of 
specified brand or trade name, model number, or catalog designation. 

E. When Products are specified with only one Supplier followed by "or Equal," provide: 
1. Products meeting or exceeding Specifications by specified Supplier. 

2.02 SUBSTITUTIONS 

A. Formal substitution request procedure: 
1. Submit a written formal substitution request to Engineer for each proposed 

substitution within 30 days of effective date of Contract. 
2. Engineer will return initial opinion and request for additional information within 

30 days. 
3. Engineer will notify in writing of decision to accept or reject the substitution 

request within 30 days of receiving required information. 
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B. Formal substitution request contents: 
1. Provide Substitution Request Form as specified in this Section. 
2. Supplier’s literature including: 

a. Supplier’s name and address. 
b. Product name. 
c. Product description. 
d. Reference standards. 
e. Certified performance and test data. 
f. Operation and maintenance data. 

3. Samples, if applicable. 
4. Shop drawings, if applicable. 
5. Reference projects where the product has been successfully used: 

a. Name and address of project. 
b. Year of installation. 
c. Year placed in operation. 
d. Name of product installed. 
e. Point of contact: Name and phone number. 

6. Itemized comparison of the proposed substitution with product specified 
including a list of significant variations: 
a. Design features. 
b. Design dimensions. 
c. Installation requirements. 
d. Operations and maintenance requirements. 

7. Define impacts: 
a. Impacts to construction schedule. 
b. Impacts to other contracts. 
c. Impacts to other work or products. 
d. Impact to Contract Sum: 

1) Do not include costs under separate contracts. 
2) Do not include Engineer’s costs for redesign or revision of Contract 

Documents. 
3) Required license fees or royalties. 

e. Availability of maintenance services and sources of replacement 
materials. 

8. Supplier represents the following: 
a. Supplier will pay associated costs for the Engineer to evaluate the 

substitution. 
b. Supplier bears the burden of proof of the equivalency of the proposed 

substitution. 
c. Proposed substitution does not change the design intent and will have 

equal performance to the specified product. 
d. Proposed substitution is equal or superior to the specified product. 
e. Supplier will provide the warranties or bonds that would be provided on 

the specified product on the proposed substitution, unless City requires a 
Special Warranty. 

f. Supplier will coordinate installation of accepted substitution into the Work 
and will be responsible for the costs to make changes as required to the 
Work. 

g. Supplier waives rights to claim additional costs caused by proposed 
substitution which may subsequently become apparent. 
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C. Substitutions will not be considered for acceptance under the following conditions: 
1. No formal substitution request is made. 
2. The substitution is simply implied or indicated on shop drawings or product 

data submittals. 
3. The formal substitution request is submitted by a supplier. 

D. Substitution requests submitted after the deadline will not be considered unless the 
following evidence is submitted to the Engineer: 
1. Proof that the specified product is unavailable for reasons beyond the control 

of the Supplier: 
a. Reasons may include manufacturing discontinued, bankruptcy, labor 

strikes, or acts of God. 
b. Supplier placed or attempted to place orders for the specified products 

within 10 days after the effective date of the Agreement. 
c. The formal substitution request is submitted to Engineer within 10 days of 

the Supplier discovering the specified product cannot be obtained. 

E. Engineer’s decision on a substitution requests will be final and binding: 
1. Approved substitutions will be incorporated into the Contract Documents with a 

Change Order. 
2. Requests for time extensions and additional costs based on submission of, 

approval of, or rejection of substitutions will not be allowed. 

2.03 QUALITY ASSURANCE 

A. Employ entities that meet or exceed specified qualifications to execute the Work. 

B. Inspect conditions before executing subsequent portions of the Work. Accept 
responsibility for correcting unsatisfactory conditions upon executing subsequent 
portions of the Work. 

C. Secure products in place with positive anchorage devices designed and sized to 
withstand stresses, vibration, and racking. 

2.04 SHIPMENT, HANDLING, STORAGE, AND PROTECTION 

A. Shipment: 
1. Mandatory requirements prior to shipment of equipment: 

a. Engineer approved shop drawings. 
b. Engineer approved Supplier’s Certificate of Source Testing as specified in 

Section 01756. 
c. Submit draft operations and maintenance manuals, as specified in Section 

01782. 
2. Prepare products for shipment by: 

a. Tagging or marking products to agree with delivery schedule or shop 
drawings. 

b. Including complete packing lists and bills of material with each shipment. 
c. Packaging products to facilitate handling and protection against damage 

during transit, handling, and storage. 
d. Securely attach special instructions for proper field handling, storage, and 

installation to each piece of equipment before packaging and shipment. 
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3. Transport products by methods that avoid product damage. 

B. Receiving: 
1. Deliver products in undamaged condition in Supplier's unopened containers or 

packaging. 

C. Handling: 
1. Handle equipment in accordance with Supplier's instructions. 
2. Provide equipment and personnel to handle products by methods to prevent 

soiling or damage. 
3. Upon delivery, promptly inspect shipments: 

a. Verify compliance with Contract Documents, correct quantities, and 
undamaged condition of products. 

b. Acceptance of shipment does not constitute final acceptance of 
equipment. 

D. Storage: 
1. Immediately store and protect products and materials until installed in Work. 
2. Store products with seals and legible labels intact. 
3. Maintain products within temperature and humidity ranges required or 

recommended by Supplier. 
4. Protect painted surfaces against impact, abrasion, discoloration, and other 

damage: 
a. Repaint damaged painted surfaces. 

5. Exterior storage of fabricated products: 
a. Place on aboveground supports that allow for drainage. 
b. Cover products subject to deterioration with impervious sheet covering. 
c. Provide ventilation to prevent condensation under covering. 

6. Store moisture sensitive products in watertight enclosures. 
7. Furnish covered, weather-protected storage structures providing a clean, dry, 

noncorrosive environment for all mechanical equipment, valves, architectural 
items, electrical and instrumentation equipment and special equipment to be 
incorporated into this project: 
a. Storage of equipment shall be in strict accordance with the “instructions 

for storage” of each equipment supplier and Supplier including connection 
of heaters, placing of storage lubricants in equipment, etc. 

b. The Supplier shall furnish a copy of the Supplier’s instructions for storage 
to the Engineer prior to storage of all equipment and materials. 

8. Store loose granular materials on solid surfaces in well-drained area. Prevent 
materials mixing with foreign matter. Provide access for inspection. 

9. Payment will not be made for improperly stored equipment and materials. 
10. Provide equipment log including, as a minimum, the equipment identification, 

date stored, date of inspection/maintenance, date removed from storage, copy 
of Supplier’s recommended storage guidelines, description of 
inspection/maintenance activities performed, and signature of party performing 
inspection/maintenance. 

E. Protection after installation: 
1. Provide substantial coverings as necessary to protect installed products from 

damage from traffic and subsequent construction operations: 
a. Remove covering when no longer needed. 
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b. Corroded, damaged, or deteriorated equipment and parts shall be 
replaced before acceptance of the project. 

2. Update equipment log on a monthly basis with description of maintenance 
activities performed in accordance with the Supplier’s recommendation and 
industry standards and signature of party performing maintenance. 

2.05 SPARE PARTS, MAINTENANCE PRODUCTS, AND SPECIAL TOOLS 

A. Provide spare parts, maintenance products, and special tools as required by 
Specifications. 

B. Box, tag, and clearly mark items. 

C. Store spare parts, maintenance products, and special tools in enclosed, weather-
proof, and lighted facility during the construction period: 
1. Supplier is responsible for spare parts and special tools until acceptance by 

City. 
2. Protect parts subject to deterioration, such as ferrous metal items and 

electrical components with appropriate lubricants, desiccants, or hermetic 
sealing. 

D. Spare parts and special tools inventory list, see Appendix A: 
1. Equipment tag number. 
2. Equipment Supplier. 
3. Subassembly component, if appropriate. 
4. Quantity. 
5. Storage location. 

E. Large items: 
1. Weight: Greater than 50 pounds. 
2. Size: Greater than 24 inches wide by 18 inches high by 36 inches long. 
3. Stored individually. 
4. Clearly labeled: 

a. Equipment tag number. 
b. Equipment Supplier. 
c. Subassembly component, if appropriate. 

F. Smaller items: 
1. Weight: Less than 50 pounds. 
2. Size: Less than 24 inches wide by 18 inches high by 36 inches long. 
3. Stored in spare parts box. 
4. Clearly labeled: 

a. Equipment tag number. 
b. Equipment Supplier. 
c. Subassembly component, if appropriate. 

G. Spare parts and special tools box: 
1. Wooden box: 

a. Size: 24 inches wide by 18 inches high by 36 inches long. 
2. Hinged wooden cover. 

a. Strap type hinges. 
b. Locking hasp. 
c. Spare parts inventory list taped to underside of cover. 
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3. Coating: As specified in Section 09960. 
4. Clearly labeled: 

a. The words “Spare Parts and/or Special Tools.” 
b. Equipment tag number. 
c. Equipment Supplier. 

PART 3 EXECUTION 

3.01 EXAMINATION 

A. Inspect components for shipping damage and conformance to Contract Documents. 

3.02 COMMISSIONING 

A. As specified in Section 01756. 

3.03 CLOSEOUT ACTIVITIES 

A. City may request advanced delivery of spare parts, maintenance products, and 
special tools: 
1. Deduct the delivered items from inventory and provide transmittal 

documentation. 

B. Immediately prior to the date of Substantial Completion, arrange to deliver spare 
parts, maintenance products, and special tools to City at a location on site chosen 
by the City: 
1. Provide itemized list of spare parts and special tools that matches the 

identification tag attached to each item. 
2. City and Engineer will review the inventory and the itemized list to confirm it is 

complete and in good condition prior to signing for acceptance. 

3.04 ATTACHMENTS 

A. Appendix A - Spare Parts, Maintenance Products, and Special Tools Inventory List. 

B. Appendix B - Sample Substitution Request Form. 
 

END OF SECTION 
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APPENDIX A 
SPARE PARTS, MAINTENANCE PRODUCTS, AND SPECIAL TOOLS INVENTORY LIST 

 
City:  Date:  
Supplier:  Project No.:  
Project Name:  

 
 

Inventory List 

Spec Number:  Spec Title   

Equipment Tag No.:  Equipment Supplier:   
 

Quantity 
Subassembly 
Component Description 

Supplier’s Part 
Number Storage Location 
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APPENDIX B 
 

SUBSTITUTION REQUEST FORM 
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DOCUMENT 01600(01_60_00) 
SUBSTITUTION REQUEST FORM 

 
City:  Date:  
Supplier:  Project No.:  
Project Name:  
To:  From:  
Re:  
Contract For:  
Engineering Project Number:  Substitution Request Number:  

 
 

Specification Information 

Title:   

Number:  Page:  Article/Paragraph:   

Description:   
 

 
 

Proposed Substitution 

Product:   

Supplier:   

Address:  Phone:   

Trade Name:  Model No.:   

Installer:   

Address:  Phone:   

History:  New Product  2-5 years old  5-10 years old  More than 10 years old 

Differences between proposed substitution and specified product: 

 

 

Point-by-point comparative data and impacts attached – REQUIRED BY ENGINEER 
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Reason For Not Providing Specified Item 

Reason:   

Similar 
Installation: 

  

Project:   

Address:  Date Installed:   

City:  Architect:   

Proposed substitution affects other parts of Work:  

  No  Yes, Explain:   
  

 
 

Benefit to City For Accepting Substitution 

Savings:   ($)  

Proposed substitution changes Contract Time:  

  No   Yes (Add) (Deduct)  days  
  

 
 

Supporting Data Attached 

  Drawings  Product Data  Samples  Tests  Reports  

  Reference Projects Other:   

      
 
 

Certifications 
The undersigned certifies:  

• Proposed substitution has been fully investigated and determined to be equal or superior in all respects to 
specified product. 

• Same warranty will be furnished for proposed substitution as for specified product, unless City requires a 
Special Warranty. 

• Same maintenance service and source of replacement parts, as applicable, is available. 
• Proposed substitution will have no adverse effect on other trades and will not affect or delay progress 

schedule. 
• Cost data as stated above is complete. Claims for additional costs related to accepted substitution which may 

subsequently become apparent are to be waived. 
• Proposed substitution does not affect dimensions and functional clearances. 
• Payment will be made for changes to building design, including Engineer design, detailing, and construction 

costs caused by the substitution. 
• Coordination, installation, and changes in the Work as necessary for accepted substitution will be complete 

in all respects. 
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Certifications 

Submitted by:   

Signed by:   

Firm Name   

Firm Address:   

  

  

Phone:   

Attachments:   

 

 
 

Engineer’s Review And Action 

  Substitution accepted - Make submittals in accordance with Specification Section 01330.  

  Substitution accepted as noted - Make submittals in accordance with Specification Section 
01330. 

 

  Substitution rejected - Use specified materials.  

  Substitution Request received too late - Use specified materials.  

Signed by:  Date:   
  

 
 

Additional Comments 

Additional Comments: 
 

 Contractor  Subcontractor  Supplier  Supplier  Engineer  
 

Other:   
 

Comments:   
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SECTION 01610 
 

PROJECT DESIGN CRITERIA 

PART 1 GENERAL 

1.01 SUMMARY 

A. Section includes: Project design criteria such as temperature and site elevation. 

1.02 PROJECT DESIGN CRITERIA 

A. All equipment and materials for the project are to be suitable for performance in 
wastewater treatment plant environment and under following conditions: 
1. Design temperatures are: 

a. Outdoor temperatures: - 9 to 43 degrees Celsius. 
b. Indoor temperatures for the following buildings: 

1) Process areas and electrical rooms: 5 to 40 degrees Celsius. 
2. Moisture conditions: Defined in individual equipment sections. 
3. Site elevation: Approximately 164 feet above mean sea level. 
4. Other: Misty, humid environment in the UV facility subject to splashing. 

PART 2 PRODUCTS 
 
Not Used. 

PART 3 EXECUTION 
 
Not Used. 
 

END OF SECTION 
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SECTION 01612 
 

SEISMIC DESIGN CRITERIA 

PART 1 GENERAL 

1.01 SUMMARY 

A. Section includes: Seismic design criteria for the following: 
1. Anchorage of mechanical and electrical equipment. 

B. Related sections: 
1. Section 01410 - Regulatory Requirements. 

1.02 REFERENCES 

A. American Society of Civil Engineers (ASCE): 
1. 7-10 - Minimum Design Loads for Buildings and Other Structures. 

1.03 SYSTEM DESCRIPTION 

A. Design in accordance with the requirements of the building code as specified in 
Section 01410. 

B. Design of non-structural components and their connections to structures: 
1. Component amplification factor, ap: In accordance with ASCE 7, Tables 13.5-1 

and 13.6-1. 
2. Component response modification factor, Rp: In accordance with ASCE 7, 

Tables 13.5-1 and 13.6-1. 
3. Component Importance Factor, Ip: 

Table 1: Component Importance Factor, Ip 

Component Description Ip 

Electrical Equipment and appurtenances provided and 
installed under Division 16, 17 and 11. 1.5 

C. Seismic Design Category (SDC). 

D. Seismic Design Category (SDC) for certification of mechanical and electrical 
equipment as required by ASCE 7: 
1. Wastewater Treatment Facility - UV Disinfection Facility 

All areas: Seismic Design Category D. 

E. Design requirements: Anchorage of equipment to structures: 
1. Do not use friction to resist sliding due to seismic forces. Do not design or 

provide connections that use friction to resist seismic loads. Resist seismic 
forces through direct tension and/or shear on anchors and fasteners. 

2. Do not use more than 60 percent of the weight of the mechanical and electrical 
equipment for designing anchors for resisting overturning due to seismic 
forces. 
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3. Do not use more than 60 percent of the weight of the tank for resisting 
overturning due to seismic forces: 
a. Do not use concrete anchors, flush shells, sleeve anchors, screw anchors, 

powder-actuated fasteners, or other types of post-installed mechanical 
anchors. 

1.04 SUBMITTALS 

A. Shop drawings and calculations: Complete shop drawings and seismic calculations. 

B. Calculations shall be signed and stamped by a civil or structural engineer licensed 
in the State where the Project is located. 

PART 2 PRODUCTS 
 
Not Used. 

PART 3 EXECUTION 
 
Not Used. 
 

END OF SECTION 
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SECTION 01756 
 

COMMISSIONING AND PROCESS START-UP 

PART 1 GENERAL 

1.01 SUMMARY 

A. Section includes: Requirements for the Planning, Commissioning, and Process 
Start-Up Phases for the UV equipment/system and/or facility. See Section 11289 for 
additional requirements. In this Specification Section, Contractor is the Installation 
Contractor, to be selected by City at a later date, and Supplier relates to UV 
Equipment Supplier. 

B. Related sections: 
1. Section 01782 - Operation and Maintenance Data. 
2. Section 11289 - Low Pressure, High-Output UV Disinfection System. 

1.02 DEFINITIONS 

A. Clean Water Facility Testing – Testing of complete facility utilizing clean water for 
purposes of confirming extended equipment/system operation prior to process 
start-up. 

B. Commissioning – The process of testing the installation for compliance with contract 
requirements and demonstrating, through documented verification, that the project 
has successfully met the Contract Documents requirements and the Project is ready 
for process start-up. 

C. Component – A basic building block of equipment, subsystems, and systems that 
requires installation or functional testing but does not have an electrical connection 
or internal electronics. (Examples: filter effluent piping and manual isolation valves). 

D. Device – A basic building block of equipment, subsystems, and systems that 
requires installation or functional testing and does have an electrical connection or 
internal electronics. (Examples: filter level transmitter or water-pump pressure 
transmitter). 

E. Equipment – An assembly of component(s) and devices(s) that requires installation 
or functional testing. (Examples: Pump, motor, VFD, Ozone Generator, UV 
Disinfection System, etc.). 

F. Facility – A grouping of process areas, systems, subsystems, equipment, 
components, and devices (Examples: treatment plant, pump station, etc.). 

G. Functional Testing – Testing performed on a completed subsystem to demonstrate 
that equipment/system meets Suppliers’ calibration and adjustment requirements 
and other requirements as specified. Functional testing includes operating 
equipment/system manually in local, manually in remote (or remote manual), and 
automatically in remote (in remote auto). 
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H. Installation Testing – Testing to demonstrate that subsystem component (piping, 
power, networks, devices, etc.) is ready and meets the project requirements in 
advance of functional testing. Installation testing also includes Suppliers’ 
certification of installation and other requirements as specified to prepare 
equipment/system for Functional Testing. Also referred to as Field Acceptance 
Testing. 

I. Instrumentation and Controls Performance Testing – Testing to prove the 
performance of the Instrumentation Process Control system by operating for an 
extended time period. 

J. Supplier’s Certificate of Source Testing – When applicable, the form is used during 
Source Testing for the Supplier to confirm that the applicable source tests have 
been performed and results conform to the Contract Documents. The form is 
provided at the end of this Section. 

K. Supplier’s Certificate of Installation and Functionality Compliance – The form is 
used during Installation Testing and Functional Testing. It is submitted at the end of 
Functional Testing to confirm that the equipment/system is installed in conformance 
with the Contract Documents and that it meets the Functional Testing requirements 
defined in the Contract Documents. The form is provided at the end of this Section. 

L. Phases – The work activities of testing, training, facility commissioning, and process 
start-up are grouped into the 3 distinct phases as defined in the table below: 

Planning Phase Commissioning Phase Process Start-Up Phase 
• City Training Plan and 

Schedule 
• Commissioning and 

Process Start-Up 
Schedule 

• Subsystem Testing 
Plan 

• Clean Water Facility 
Testing Plan 

• Source Testing 
• City Training 
• Installation Testing 
• Functional Testing 
• Clean Water Facility 

Testing 
• Closeout 

Documentation 

• Process Start-Up 
• Process Operational 

Period 
• Instrumentation and 

Controls Performance 
Testing 

M. Process Area – A grouping of systems, subsystems, equipment, components, and 
devices that divide a facility into functional areas. (Examples: Filter Process Area or 
Chemical Area). 

N. Process Operational Period – A period of time after completion of the process 
start-up set aside for final Operational Testing to verify facility performance meets 
the Contract Document requirements. This period may specifically limit other 
construction activities. 

O. Product – A system, subsystem, or component. 

P. Process Start-Up – Activities conducted after commissioning that are necessary to 
place systems or process areas into operational service. 
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Q. Source Testing – Quality-control testing conducted at the source or point of 
assembly to demonstrate components, devices, equipment/systems, and software 
meet specified performance requirements prior to shipment. Also referred to as 
factory testing or factory acceptance testing (FAT). 

R. Subsystem – A building block of systems that consists of a grouping of components, 
devices, and equipment that perform a definable function. (Examples: Filter No. 1 
Backwash Subsystem, Sedimentation Basin No. 1 Hoseless Sludge Removal 
Subsystem). 

S. System – A grouping of subsystems, equipment, components, and devices that 
perform a definable function. (Examples: Filter No. 1, Sedimentation Basin). 

1.03 COMMISSIONING AND START-UP COORDINATOR (CSC) 

A. Installation Contractor shall designate and provide a CSC representative for this 
project for UV System start-up. 

B. Installation Contractor shall submit summary of the CSC’s qualifications within 
30 days of NTP: 
1. Include description of previous experience as a CSC on similar projects for the 

designated CSC and a list of references including phone numbers for review 
and City approval. 

C. Installation Contractor CSC responsibilities include the following: 
1. See additional requirements in Section 11289. 
2. Be regularly engaged and experienced in all aspects of commissioning and 

process start-up of water or wastewater pumping and treatment facilities, 
equipment/systems of similar size, type, and capacity as this project. 

3. Provide technical instruction for commissioning and process start-up. 
4. Direct the actual facility operation during Commissioning Phase and Process 

Start-Up Phase. 
5. Lead Contractor’s efforts relating to testing, training, and process start-up of 

project facilities. 
6. Provide primary interface with Engineer and City for efforts relating to 

commissioning and process start-up of project facilities. 
7. Carefully review the additional testing requirements in the Contract Documents 

and coordinate with requirements specified in this Section. 

D. Designate and provide CSC assistants, as needed. 

1.04 SERVICES OF SUPPLIER’S REPRESENTATIVES 

A. Qualification of Supplier’s representative as specified in the Contract Documents 
technical Sections include the following: 
1. Authorized representative of the Supplier, factory trained and experienced in 

the technical applications, installation, operation, and maintenance of 
respective equipment/system with full authority by the equipment/system 
Supplier to issue the certifications required by the Supplier. 

2. Competent, experienced technical representative of equipment/system 
Supplier for assembly, installation, testing guidance, and training. 

3. Additional qualifications may be specified in the individual Sections. 
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4. Submit qualifications of the Supplier’s representative no later than 30 days in 
advance of required observations. 

5. Representative subject to approval by City and Engineer. 
6. No substitute representatives will be allowed until written approval by City and 

Engineer has been obtained. 

B. Completion of Supplier on-site services: Engineer approval required. 

C. Supplier is responsible for determining the time required to perform the specified 
services: 
1. Minimum times specified in the Contract Documents are estimates. 
2. No additional costs associated with performing the required services will be 

approved. 
3. Supplier required to schedule services in accordance with the Contractor’s 

project schedule up to and including making multiple trips to project site when 
there are separate milestones associated with installation of each occurrence 
of Supplier’s equipment. 

D. Supplier’s on-site services as specified in the Contract Documents include the 
following: 
1. Assistance during Commissioning Phase and Process Start-Up Phase. 
2. Provide daily copies of Supplier's representatives' field notes and data to 

Engineer. 
3. Other requirements as specified in the Contract Documents. 

1.05 PLANNING PHASE 

A. Overview of Planning Phase: 
1. Define approach and timing for Commissioning Phase and Process Start-Up 

Phase. 

B. City training and schedule: 
1. Training outcomes: 

a. City’s operations, maintenance, and engineering staff have the 
information needed to safely operate, maintain, and repair the 
equipment/systems provided in the Contract Documents. 

2. Training objectives: 
a. To instruct personnel in the operation and maintenance of the 

equipment/system. Instruction shall include step-by-step troubleshooting 
procedures with all necessary test equipment/system. 

b. To instruct personnel in the removal, inspection, and cleaning of 
equipment/system as needed. 

c. Training tailored to the skills and job classifications of the staff attending 
the classes (e.g., plant superintendent, treatment plant operator, 
maintenance technician, electrician, etc.). 

d. Provide supporting documentation, such as vendor operation and 
maintenance manuals. 

3. Training schedule: 
a. Schedule City’s staff training within the constraints of their workloads. 

Those who will participate in this training have existing full-time work 
assignments, and training is an additional assigned work task, therefore, 
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scheduling is imperative. City staff work schedules regularly shift, as 
treatment facilities are typically operated on an around-the-clock basis. 

4. Training plan: 
a. Coordinate and arrange for Supplier’s representatives to provide both 

classroom-based learning and field (hands-on) training, based on training 
module content and stated learning objectives. 

b. Conduct classroom training at location designated by City. 
c. Scope and sequence: 

1) Plan and schedule training in the correct sequence to provide 
prerequisite knowledge and skills to trainees: 
a) Describe recommended procedures to check/test 

equipment/system following a corrective maintenance repair. 
5. Training scheduling coordination: 

a. CSC is responsible for the following: 
1) Coordinate schedule for training periods with the City’s personnel 

and Supplier's representatives (instructors). 
b. Complete City training no sooner than 15 calendar days prior to start of 

process start-up of each system. 
6. Training sessions: 

a. Provide training sessions for equipment/system as specified in the 
individual equipment/system Section. 

C. Commissioning and Process Start-Up Schedule: 
1. Commissioning overview: 

a. Comply with Commissioning and Process Start-Up Roles and 
Responsibilities Matrix specified at the end of this Section. 

2. Submittal due date: 
a. Submit Commissioning and Process Start-Up Schedule not less than 

60 calendar days prior to planned, initial commissioning of each 
subsystem or system. 

3. Schedule requirements: 
a. Provide detailed schedule of commissioning and process start-up 

activities including durations and sequencing requirements: 
1) Identify the following activities: 

a) Commissioning Phase: 
(1) Source Testing. 
(2) City Training. 
(3) Installation Testing. 
(4) Functional Testing. 

b) Process Start-Up Phase: 
(1) Process Start-Up. 
(2) Process Operational Period. 
(3) Instrumentation and Controls Performance Testing. 

b. Schedule services to avoid conflict with other on-site testing or other 
Suppliers’ on-site services. 

c. Verify that conditions necessary to allow successful testing have been met 
before scheduling services. 
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D. Subsystem testing plans: 
1. Provide separate testing plans for each individual subsystem and system that 

include the following: 
a. Approach to testing including procedures, schedule, and recirculation 

requirements. 
b. Test objective: Demonstrate subsystem meets the design requirements as 

specified in the technical Sections. 
c. Test descriptions, forms, temporary systems (pumps, piping, etc.), 

shutdown requirements for existing systems, test forms, test logs, witness 
forms, and checklists to be used to control and document the required 
tests. 

d. Test forms: Include, but not limited to, the following information: 
1) Tag and name of equipment/system to be tested. 
2) Test date. 
3) Names of persons conducting the test. 
4) Names of persons witnessing the test, where applicable. 
5) Test data. 
6) Applicable project requirements. 
7) Check-offs for each completed test or test step. 
8) Place for signature of person conducting tests and for the witnessing 

person, as applicable. 
e. Define start-up sequencing of unit processes: 

1) Include testing of alarms, interlocks, permissives, control circuits, 
capacities, speeds, flows, pressures, vibrations, sound levels, and 
other parameters. 

2) Provide detailed test procedures setting forth step-by-step 
descriptions of the procedures for systematic testing of 
equipment/system. 

3) Demonstrate proper rotation, alignment, speed, flow, pressure, 
vibration, sound level, adjustments, and calibration: 
a) Perform initial checks in the presence of and with the assistance 

of the Supplier’s representative. 
4) Demonstrate proper operation of each control-loop function including 

mechanical, electrical, alarms, local and remote controls, 
instrumentation, and other equipment/system functions: 
a) Generate signals with test equipment/system to simulate 

operating conditions in each control mode. 
2. Engineer approval of test plan is required prior to performing test: 

a. Revise and update test plans based on review comments, actual 
progress, or to accommodate changes in the sequence of activities. 

b. Submit test reports for each phase of testing for each equipment/system. 
c. Engineer approval of preceding test reports is required prior to start of 

next test. 
d. Tests will be rescheduled if test plan is not approved by the required 

deadline: 
1) Contractor is responsible for any resulting delay. 

3. Contractor is responsible to reproduce and distribute final test procedures: 
a. Provide 3 copies for Engineer. 

4. Tests may commence only after Engineer has received approved test plan 
copies. 
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5. Submittals: 
a. Submit test plans not less than 30 calendar days prior to planned 

installation testing of subsystem or system. 
b. Completed Supplier’s Certificate of Installation and Functionality 

Compliance. 
c. Test procedures and forms: Provide signed-off copy of test forms and test 

reports upon completion of the test. 
d. Test reports: 

1) Submit preliminary copies within 1 day after testing completion. 
2) Submit final copies and report within 14 days after testing 

completion. 

1.06 COMMISSIONING PHASE 

A. Overview of Commissioning Phase: 
1. General: 

a. UV Supplier will supervise Commissioning Phase and Equipment. 
b. Include specified Source Testing, City Training, Installation Testing, 

Functional Testing, Clean Water Facility Testing, and Closeout 
Documentation required by this Section and the technical Sections. 

2. Contractor responsibilities: 
a. Prior to testing, verify equipment protective devices and safety devices 

have been installed, calibrated, and tested. 
b. Acceptable tests: Demonstrate the equipment/system performance meets 

the requirements stated in the Contract Documents: 
1) When the equipment/system fails to meet the specified requirements, 

perform additional, more detailed, testing to determine the cause, 
correct, repair, or replace the causative components and repeat the 
testing that revealed the deficiency. 

B. Source Testing: 
1. Also referred to as factory testing or factory acceptance testing (FAT). 
2. Test components, devices, and equipment/system for proper performance at 

point of manufacture or assembly as specified in the technical Sections. 
3. Notify the Engineer in writing when the equipment/system is ready for source 

inspection and testing. 
4. Source Test Plan: 

a. As specified in this Section and other technical Sections. 
b. Source Testing requirements as specified in technical Sections: 

1) City/Engineer will witness the testing. Include $6,000 in Bid to pay 
City/Engineer travel to facility. 

2) Witnessed: 1 City's representative and 1 Engineer’s representative 
present during testing, unless otherwise specified, and provide 
Supplier’s Certificate of Source Testing. 

c. Prepared by Contractor as a result of discussions and planning emerging 
from regularly conducted commissioning and process start-up meetings 
for source tests as specified in the Contract Documents. 

d. Provide the following items for each Source Test: 
1) Purpose and goals of the test. 
2) Identification of each item of equipment/system, including system 

designation, location, tag number, control-loop identifier, etc. 
3) Description of the pass/fail criteria that will be used. 
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4) Listing of pertinent reference documents (Contract Documents and 
industry standards or Sections applicable to the testing). 

5) Complete description, including drawings or photographs, of test 
stands and/or test apparatus. 

6) Credentials of test personnel. 
7) Descriptions of test equipment to be used, product information, and 

all appropriate calibration records for the test equipment. 
8) Test set-up procedures. 
9) Detailed step-by-step test procedures: 

a) The level of detail shall be sufficient for any witness with a 
rudimentary technical aptitude to be able to follow the steps and 
develop confidence that the tests were being performed as 
planned. 

b) All steps are significant, and all steps shall be included in the 
procedures. 

10) Sample data logs and data recording forms. 
11) Sample computations or analyses with the results in the same format 

as the final report to demonstrate how data collected will be used to 
generate final results: 
a) Complete disclosure of the calculation methodologies. 
b) Include a sample for each type of computation required for the 

test and analysis of the results. 
12) Detailed outline of the Source Test report. 
13) Sample test reports. 

e. Submit Source Test Plan and forms as specified in the technical Sections: 
1) Submit a copy of the Source Test Plan at least 21 days before any 

scheduled test date. 
2) Engineer approval of Source Test Plan required prior to beginning 

source testing. 
3) Schedule the testing after approval of the test procedures submittal. 

f. Indicate the desired dates for source inspection and testing: 
1) Notify the Engineer of the scheduled tests a minimum of 15 days 

before the date of the test. 
5. Test results: 

a. Prepare and submit test results with collected data attached. 

C. Training for City Staff: 
1. Training instruction format: 

a. Instructors shall apply adult education best practices, emphasizing learner 
participation and activity. 

b. Training delivery may include problem solving, question/answer, hands-on 
instruction, practice, evaluation/feedback tools, and lecture. 

c. Visual aids and hands-on practice sessions must support training 
objectives. 

d. Lecturing should be less than 30 percent of class time. 
e. Conduct hands-on instruction according to the following descriptions: 

1) Present hands-on demonstrations of at least the following tasks: 
a) Proper start-up, shutdown, and normal and alternative operating 

strategies. 
b) Common corrective maintenance repairs for each group. 
c) Describe recommended procedures to check/test 

equipment/system following a corrective maintenance repair. 
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2) Use tools and equipment provided by Supplier to conduct the 
demonstrations: 
a) Submit requests for supplemental assistance and facilities with 

the Contractor’s proposed lesson plans. 
3) Contractor remains responsible for equipment disassembly or 

assembly during hands-on training situations involving equipment 
disassembly or assembly by City’s personnel: 
a) Provide written certification of proper equipment/system 

operation to Engineer after completion of hands-on training. 
2. Class agenda: 

a. Include the following information in the agenda: 
1) Instructor name. 
2) Listing of subjects to be discussed. 
3) Time estimated for each subject. 
4) Allocation of time for City staff to ask questions and discuss the 

subject matter. 
5) List of documentation to be used or provided to support training. 

b. City may request that particular subjects be emphasized and the agenda 
be adjusted to accommodate these requests. 

c. Distribute copies of the agenda to each student at the beginning of each 
training class. 

3. Number of students: 
a. Estimated maximum class size: 8 persons: 

1) City will determine the actual number of students. 
2) Engineer will provide an estimated headcount 1 week prior to the 

class, so that the instructor can provide the correct number of training 
aids for students. 

4. Instructor qualifications: 
a. Provide instructors completely knowledgeable in the equipment/system for 

which they are training. 
b. Provide instructors experienced in conducting classes. 
c. Provide instructor’s technical preparation and instructional technology 

skills and experience. 
d. Sales representatives are not qualified instructors unless they possess the 

detailed operating and maintenance knowledge required for proper class 
instruction. 

e. If, in the opinion of the City, an appropriately knowledgeable person did 
not provide the scheduled training, such training shall be rescheduled and 
repeated with a suitable instructor. 

5. Training aids: 
a. Instructors are encouraged to use audio-visual devices, P&IDs, models, 

charts, etc., to increase the transfer of knowledge. 
b. Instructors shall provide such equipment (televisions, video 

recorder/player, computer, projectors, screens, easels, etc.), models, 
charts, etc., for each class. 

c. Instructor is responsible for confirming with Engineer and City in advance 
of each class that the classroom will be appropriate for the types of 
audiovisual equipment to be employed. 

6. Classroom documentation: 
a. Trainees will keep training materials and documentation after the session. 
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b. Operations and maintenance manuals, as specified in technical Sections: 
1) Provide a minimum of 2 copies of final Engineer-approved operations 

and maintenance manuals as specified in Section 01782 for use 
during the classroom instruction. 

2) City reserves the right to delay training for a particular equipment 
item if the operations and maintenance manuals for that equipment 
are incomplete, inaccurate, or otherwise unsuitable for use by the 
City’s staff. 

3) No contract extensions or extra costs will be allowed for training 
delays due to operations and maintenance manual submittal delays. 

c. Provide supplemental documentation handouts to support instruction. 
d. Digitally record audio and video of each training session: 

1) Include classroom and field instruction with question and answering 
periods. 

2) Engineer approval required for producer of video materials from one 
of the following options: 
a) Qualified, professional video-production company. 
b) Contractor demonstrates satisfactory skill. 

3) Record in digital format and recording shall become property of the 
City: 
a) Provide audio quality that is not degraded during the recording 

of the field sessions due to background noise, space, distance, 
or other factors. 

4) Video files shall be file format and delivery medium as directed and 
approved by City. 

5) Provide 2 complete sets of video materials, fully indexed and 
cataloged with printed labels stating session content and dates 
recorded. 

6) The Contractor shall provide a written release from all claims to the 
recorded training material produced, if required. 

e. Training modules: 
1) Provide a training module for each equipment category. 
2) Divide each training module’s instructional content into discrete 

lesson plans. 
f. Lesson plans: 

1) Provide performance-based learning objectives. 
2) State learning objectives in terms of what the trainees will be able to 

do at the end of the lesson. 
3) Define student conditions of performance and criteria for evaluating 

instructional success: 
a) Provide the following information. 

4) Instruction lesson plan outlines for each trade: 
a) Provide specific components and procedures. 

5) Minimum requirements: 
a) Hands-on demonstrations planned for the instructions. 
b) Cross-reference training aids. 
c) Planned training strategies such as whiteboard work, instructor 

questions, and discussion points or other planned classroom or 
field strategies. 

d) Attach handouts cross-referenced by section or topic in the 
lesson plan. 

e) Indicate duration of outlined training segments. 
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6) Provide maintenance-instruction lesson plans, instrumentation, and 
electrical aspects: 
a) Equipment operation: 

(1) Describe equipment’s operating (process) function and 
system theory. 

(2) Describe equipment’s fundamental operating principles and 
dynamics. 

(3) Identify equipment’s mechanical, electrical, and electronic 
components and features. 

(4) Identify support equipment associated with the operation of 
subject equipment. 

(5) Detail the relationship of each piece of equipment or 
component to the subsystems, systems, and process. 

(6) Cite hazards associated with the operations, exposure to 
chemicals associated with the component, or the waste 
stream handled by the component. 

(7) Specify appropriate safety precautions, equipment, and 
procedures to eliminate, reduce, or overcome hazards. 

b) Detailed component description: 
(1) Define Preventative Maintenance (PM) inspection 

procedures required on equipment in operation, spot 
potential trouble symptoms (anticipate breakdowns), and 
forecast maintenance requirements (predictive 
maintenance): 
(a) Review preventive-maintenance frequency and task-

analysis table. 
(2) Identify each component function and describe in detail. 
(3) Where applicable, group relative components into 

subsystems. 
(4) Identify and describe in detail equipment safety features, 

and permissive and controls interlocks. 
7) Provide the following information in equipment troubleshooting 

lesson plans: 
a) Define recommended systematic troubleshooting procedures as 

they relate to specific craft problems. 
b) Provide component-specific troubleshooting checklists as they 

relate to specific craft problems. 
8) Provide the following information in equipment Corrective 

Maintenance (CM) troubleshooting lesson: 
a) Describe recommended equipment-preparation requirements as 

they relate to specific craft problems. 
b) Identify and describe the use of any special tools required for 

maintenance of the equipment as they relate to specific craft 
problems. 

c) Describe component removal/installation and 
disassembly/assembly procedures for specific craft repairs. 

d) Perform at least 2 hands-on demonstrations of common 
corrective-maintenance repairs: 
(1) Additional demonstrations may be required by the City. 

e) Describe recommended measuring instruments and procedures, 
and provide instruction on interpreting alignment measurements, 
as appropriate. 
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7. Class logistics: 
a. Delivery time minimum: 2 hours. 
b. Delivery time maximum: 4 hours: 

1) Longer time requires Engineer approval. 
c. Class agenda: 

1) Refreshment break: One 10-minute break. 
2) Meal break: One 45-minute break, unless otherwise specified. 
3) Schedule refreshment breaks and meal breaks to meet the class 

needs and City work rules. 
d. Schedule specific sessions: 

1) Minimum of 30 days in advance to allow City staffing arrangements 
to take place. 

2) At the times requested by the City, within the period 7 a.m. to 7 p.m. 
Monday through Friday: 
a) Times scheduled will be at City’s discretion. 

3) City approval and confirmation required for session schedules. 
4) Provide minimum of 2 sessions for each class, unless otherwise 

noted: 
a) The purpose of having multiple sessions on each class is to 

accommodate the attendance of as many City personnel 
working different shifts as possible. 

8. Distribute Training Evaluation Form following each training session: 
a. Training Evaluation Form is included in this Section. 
b. Return completed Training Evaluation Forms to City’s designated training 

coordinator immediately after session is completed. 
c. Revise training sessions judged “Unsatisfactory” by a majority of 

attendees: 
1) Conduct training sessions again until a satisfactory rating is achieved 

at no additional cost to City. 
9. Submittals: 

a. Prior to the training session: 
1) Instructor qualifications: Due 30 calendar days prior to initial training 

session. 
2) Training course materials: Due 14 calendar days prior to initial 

training session: 
a) Training agenda, lesson plan, presentation, and handouts. 
b) Other audio-visual aids utilized during each training course. 
c) Format: 2 electronic copies and 3 hard copies organized in 

notebooks. 
b. Post-training session: 

1) Training course materials: Due 14 calendar days after class 
completion: 
a) Video recordings. 
b) Class attendance sheet. 
c) Training agenda, final lesson plan, presentation, and handouts. 
d) Other audio-visual aids utilized during each training course. 
e) Provide materials for all sessions of the class in a single 

transmittal. 
f) Format: 2 electronic copies and 3 hard copies organized in 

notebooks. 
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D. Installation Testing: 
1. UV Supplier will supervise subsystem testing according to approved 

Subsystem Testing Plans. 
2. Initiate the Supplier’s Certificate of Installation and Functionality Compliance 

for all equipment: 
a. Supplier’s Certificate of Installation and Functionality Compliance form is 

included in this Section. 
b. Supplier’s Certificate of Installation and Functionality Compliance certifies 

the equipment meets the following requirements: 
1) Has been properly installed, adjusted, aligned, and lubricated. 
2) Is free of any stresses imposed by connecting piping or anchor bolts. 
3) Is able to be operated as necessary for Functional Testing. 

c. Form shall be submitted after completion of Functional Testing, as 
specified in this Section. 

E. Functional Testing: 
1. UV Supplier will supervise Functional Testing. 
2. Perform subsystem testing according to approved Subsystem Testing Plan. 
3. Notify the Engineer 5 days prior to when the Work is ready for Functional 

Testing: 
a. Perform testing in the presence of the Engineer. 

4. Determine Functional Testing durations with City’s input: 
a. Durations will vary depending on the availability of water for testing. 
b. Target minimum Functional Test duration: 8 hours: 

1) Identify equipment/system that cannot be tested for a minimum of 
8 hours as specified in technical Sections. 

5. Perform Functional Testing as specified in technical Sections: 
a. Perform Functional Testing in addition to the other tests specified in the 

technical Sections. 
b. Perform Functional Testing to demonstrate that the component equipment 

functions as an entire system in accordance with the design requirements. 
c. Perform Functional Testing to demonstrate that the unit process has 

operated in a manner necessary to demonstrate equipment/system 
functions manually in local, manually in remote (or remote manual), and 
automatically in remote (in remote auto). 

d. Perform testing with Contractor-provided water. 
e. Repair or replace parts that operate improperly and retest. 
f. Submit testing results as specified in the technical Sections to the City 

and Engineer for approval of Functional Testing results. 
6. Provide completed Supplier’s Certificate of Installation and Functionality 

Compliance forms for all equipment: 
a. Supplier’s Certificate of Installation and Functionality Compliance form is 

included in this Section. 
b. Supplier’s Certificate of Installation and Functionality Compliance certifies 

the equipment/system meets the following requirements: 
1) Is suitable for satisfactory full-time operation under full-load 

conditions. 
2) Operates within the allowable limits for vibration and noise. 
3) Electrical and instrumentation requirements: 

a) Electrical equipment, instrumentation, and control panels are 
properly installed, calibrated, and functioning. 
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b) Electrical Installation Testing is complete, and test results have 
been approved by the Engineer: 
(1) Noted deficiencies have been corrected. 
(2) Relays, circuit breakers, and other protective devices are 

set. 
c) Control logic for start-up, shutdown, sequencing, interlocks, 

control, and emergency shutdown has been tested and is 
properly functioning. 

d) Motor control is calibrated and tested. 

F. Clean Water Facility Testing: 
1. Utilize plant water. 
2. Do not begin Clean Water Facility Testing until Engineer has approved 

submittals for Functional Testing requirements. 
3. Test entire facility with recirculating water supply at the design flow for the 

largest single process or system train to ensure proper complete facility 
(equipment/system) hydraulic performance. 

4. Perform testing in the presence of the Engineer unless such presence is 
expressly waived in writing. 

5. The purpose of Clean Water Facility Testing is to confirm extended 
equipment/system operation prior to process start-up: 
a. Testing shall occur for a minimum of 7 days with all systems operational 

to the extent possible. 

G. Closeout documentation: 
1. Submittals: 

a. Provide records generated during Commissioning Phase and Process 
Start-Up Phase of Project: 
1) Required documents include but are not limited to: 

a) Training documentation. 
b) Supplier’s Certificate of Source Testing. 
c) Supplier’s Certificate of Installation and Functionality 

Compliance. 
d) Daily logs of equipment/system testing identifying tests 

conducted and outcome. 
e) Test forms and documentation. 
f) Functional Testing results. 
g) Logs of time spent by Supplier's representatives performing 

services on the job site. 
h) Equipment lubrication records. 
i) Electrical phase, voltage, and amperage measurements. 
j) Insulation resistance measurements. 
k) Bearing temperature measurements. 

2) Data sheets of control-loop testing, including testing and calibration 
of instrumentation devices and setpoints. Format: 2 electronic copies 
and 3 hard copies organized in notebooks. 

3) Due date: Within 14 calendar days of Substantial Completion. 
b. Provide Instrumentation and Control Performance Testing reports: 

1) Format: 2 electronic copies and 3 hard copies organized in 
notebooks. 

2) Due date: Within 7 calendar days of Instrumentation and Controls 
Performance testing completion. 
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PART 2 PRODUCTS 
 
Not Used. 

PART 3 EXECUTION  
 
Not Used. 
 

END OF SECTION 
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SUPPLIER’S CERTIFICATE OF SOURCE TESTING 
 
 
CITY   EQPT/SYSTEM   
PROJECT NAME   EQPT TAG NO.   
PROJECT NO.   EQPT SERIAL NO.   
SPECIFICATION NO.   
SPECIFICATION TITLE     

 
Comments:   

  

  

  

  
 
 
I hereby certify Source Testing has been performed on the above-referenced equipment/system 
as defined in the Contract Documents, and results conform to the Contract Document 
requirements. Testing data are attached. 
 

Date of Execution:  , 20  

 

Supplier:   

 

 

Supplier’s Authorized Representative Name (print):   

 

 

  
 (Authorized Signature) 
 
 
 

If applicable, Witness Name (print):   

 

 

  
 (Witness Signature) 
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SUPPLIER’S CERTIFICATE OF 
INSTALLATION AND FUNCTIONALITY COMPLIANCE 

 
 
CITY   EQPT/SYSTEM   
PROJECT NAME   EQPT TAG NO.   
PROJECT NO.   EQPT SERIAL NO.   
SPECIFICATION NO.   
SPECIFICATION TITLE     
 
I hereby certify that the above-referenced equipment/system has been: (Check Applicable) 
 
  Installed in accordance with Supplier’s recommendations. 

  Inspected, checked, and adjusted. 

  Serviced with proper initial lubricants. 

  Electrical/instrumentation and mechanical connections meet quality and 
safety standards. 

  All applicable safety equipment has been properly installed. 

  Functionally tested. 

  System has been performance tested, and meets or exceeds specified 
performance requirements.  

NOTES:  
Attach test results with collected data and test report.  
 
Attach written certification report prepared by and signed by the electrical and/or 
instrumentation subcontractor. 

 

Comments:   

  

I, the undersigned Supplier’s representative, hereby certify that I am (i) a duly authorized 
representative of the Supplier, (ii) empowered by the Supplier to inspect, approve, and operate 
this equipment/system, and (iii) authorized to make recommendations required to ensure that 
the equipment/system furnished by the Supplier is complete and operational, except as may be 
otherwise indicated herein. I further certify that all information contained herein is true and 
accurate. 
 

Date:  , 20   
 
Supplier:   
 
Supplier’s Authorized Representative Name (print):   
 
By Supplier’s Authorized Representative:   
 (Authorized Signature) 
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COMMISSIONING AND PROCESS START-UP 
 
 

TRAINING EVALUATION FORM 
EQUIPMENT/SYSTEM ITEM:   

VENDOR/SUPPLIER:   

DATE:  NAME OF REPRESENTATIVE:   
 

1. Was representative prepared? Acceptable Unacceptable or N/A 
2. Was an overview description presented?  Acceptable Unacceptable or N/A 
3. Were specific details presented for system  Acceptable Unacceptable or N/A 

components? 
4. Were alarm and shutdown conditions  Acceptable Unacceptable or N/A 

clearly presented? 
5. Were step-by-step procedures for starting,  Acceptable Unacceptable or N/A 

stopping, and troubleshooting presented? 
6. Were routine/preventative maintenance  Acceptable Unacceptable or N/A 

items clearly identified? 
7. Was the lubrication schedule (if any)  Acceptable Unacceptable or N/A 

discussed? 
8. Was the representative able to answer all  Acceptable Unacceptable or N/A 

questions? 
9. Did the representative agree to research  Acceptable Unacceptable or N/A 

and answer unanswered questions? 
10. Comments:   

  

  

  

11. Overall Rating:  Satisfactory Unsatisfactory 
 
Note: 

Sessions judged “Unsatisfactory” by a majority of attendees shall be revised and conducted 
again until a satisfactory rating is achieved. 
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COMMISSIONING AND PROCESS START-UP ROLES AND RESPONSIBILITIES MATRIX 
 

NO. TASK CITY INSTALLATION 
CONTRACTOR 

ENGINEER 

Commissioning Phase 

Source Testing 

1 Source Testing Review Lead Witness, 
Review 

Installation Testing 

2 Electrical Conductor Testing No Action Lead Witness 

3 Electrical Field Acceptance Tests No Action Lead Witness 

4 Instrument Field Calibration No Action Lead Witness 

5 Network Installation Testing Witness Lead Witness 

6 Loop Testing Review Lead Witness 

7 Pressure Testing No Action Lead Witness 

8 Leak Testing No Action Lead Witness 

9 Holiday Testing No Action Lead Witness 

10 HVAC Testing No Action Lead Witness 

11 Motor Electrical Testing No Action Lead Witness 

Functional Testing 

12 Network Operational Testing Witness Lead Review 

13 Preliminary Run Testing Local/Manual Control Witness Lead Review 

14 PCIS Functional Demonstration Testing 
- Local/Auto Control Testing 
- Remote/Manual Contact Testing 
- Alarm Testing 
- Control Loop Testing 

No Action Lead Review 

15 Subsystem Start-Up and Testing Witness Lead Review 

16 Equipment/System Start-Up and Testing Witness Lead Review 

17 HVAC Start-Up and Testing Witness Lead Review 

18 Corrosion Control Start-Up and Testing Witness Lead Review 

19 Wide Area Network Communications Testing Support Lead Witness 

20 Supplier’s Certificate of Installation and Functionality 
Compliance 

No Action Lead Witness, 
Review 

Clean Water Facility Testing 

21 Test Water Management Plan Finalization Support Lead Review 

22 Clean Water Facility Testing Witness Lead Witness, 
Review 

Process Start-Up Phase 

Process Start-Up 

23 Commissioning Documentation and Data Review Review Support Lead 

24 Start-Up Go/No-Go Decision Criteria Lead Support Review 

25 Building and Fire Inspection Compliance Check No Action Lead Witness 
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NO. TASK CITY INSTALLATION 
CONTRACTOR 

ENGINEER 

26 HVAC Functionality Check No Action Lead Witness 

27 Start-Up Sequence Review Support Lead Review 

28 Temporary Testing Arrangement Finalization Support Lead Support 

29 Start-Up Forms Finalization Support Lead Support 

30 Operation Testing Plan Finalization Review Support Lead 

31 Test Water Management Plan Finalization Support Lead Review 

32 System Testing  Support Lead Witness 

33 Control Loop Tuning and Optimization Support Lead Witness 

34 Process Area Start-Ups Support Lead Witness 

35 Facility-Wide Start-Up Support Lead Witness 

36 Process Control Systems Testing Support Lead Witness 

38 HVAC Final Testing, Adjust, and Balancing Witness Lead Witness, 
Review 

Process Operational Period 

39 Operational Testing Support Lead Witness, 
Review 

40 Final Testing Reports Support Lead Review 

41 Water Quality Testing and Documentation Support Lead Review 

Instrumentation and Control Performance Testing 

42 PCIS Performance Testing Support Lead Review 

Legend: 
Lead: Primarily responsible for organization, coordination, and execution of task, work, product, or result. 
Support: Assist the lead with organization, coordination, and execution of task, work, product, or result. 
Witness: Observe and document completion of task, work, product, or result. 
Review: As necessary to accept task, work, product, result. 
No Action: Limited or no involvement. 
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SECTION 01782 
 

OPERATION AND MAINTENANCE DATA 

PART 1 GENERAL 

1.01 SUMMARY 

A. Section includes: Preparation and submittal of Operation and Maintenance 
Manuals. 

B. Related section: 
1. Section 11289 - Low-Pressure, High-Output UV Disinfection System. 

1.02 SUBMITTALS 

A. Submit Operation and Maintenance Manuals before field quality-control testing and 
before training of each piece of equipment or system. 

B. Submit 4 Manuals for each piece of equipment or system. Submit Manuals 
electronically until all comments from City and Engineer have been incorporated. 
Indicated section and tab divisions on electronic manuals. Final Manuals shall be 
submitted as a hard-copy and mailed to the City. 

C. Make manuals available at project site for use by construction personnel and City. 

D. Make additions and revisions to the Manuals in accordance with City's review 
comments. 

1.03 OPERATION AND MAINTENANCE MANUALS 

A. Preparation: 
1. Provide Operations and Maintenance Manuals in 3-ring binders with rigid 

covers. Utilize numbered tab sheets to organize information. 
2. Provide original and clear text on reproducible non-colored paper. 
3. Provide all dimensions in English units. 

B. Contents of Operation and Maintenance Manuals: 
1. Refer to Specification Section 11289 for additional requirements. If there is a 

contradiction between this Section and Section 11289 concerning content, 
Section 11289 will govern. 

2. Cover page: Equipment name, equipment tag number, project name, City's 
name, appropriate date. 

3. Table of Contents: General description of information provided within each tab 
section. 

4. Equipment Summary Form: Completed form in the format shown in Appendix 
A. The Supplier's standard form will not be acceptable. 

5. Lubrication information: Required lubricants and lubrication schedules. 
6. Control diagrams: 

a. Internal and connection wiring, including logic diagrams, wiring diagrams for 
control panels, ladder logic for computer-based systems, and connections 
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between existing systems and new additions, and adjustments such as 
calibrations and set points for relays, and control or alarm contact settings. 

b. Complete set of 11-inch by 17-inch drawings of the control system. 
c. Complete set of control schematics. 

7. Programming: Copies of all Contractor-furnished programming. 
8. Start-up procedures: Recommendations for installation, adjustment, 

calibration, and troubleshooting. 
9. Operating procedures: 

a. Step-by-step procedures for starting, operating, and stopping equipment 
under specified modes of operation. 

b. Include safety precautions and emergency operating shutdown instructions. 
10. Preventative maintenance procedures: Recommended steps and schedules 

for maintaining equipment. 
11. Overhaul instructions: Directions for disassembly, inspection, repair, and 

reassembly of the equipment; safety precautions; and recommended 
tolerances, critical bolt torques, and special tools that are required. 

12. Parts list: 
a. Complete parts list for all equipment being provided. 

Catalog data for all products or equipment furnished including generic title 
and identification number of each component part of equipment: 
1) Include bearing manufacturer, model and ball or roller pass 

frequencies for every bearing. 
13. Spare-parts list: Recommended number of parts to be stored at the site and 

special storage precautions. 
14. Drawings: 

a. Exploded view or plan and section views with detailed callouts. 
b. Complete set of 11-inch by 17-inch drawings of equipment. 
c. Provide electrical and instrumentation schematic record drawings. 

15. Source (factory) quality control test results: Provide copies of factory test 
reports as specified in Section 15958 or the equipment section. 

16. Field quality-control test results: After field-testing is completed, insert field-test 
reports as specified in Section 15958 or the equipment section. 

17. Equipment Summary Form: 
a. Completed form in the format attached at the end of this Section. 
b. Insert Equipment Summary Form after the tab sheet of each equipment 

section. 
c. The Supplier's standard form will not be acceptable. 

PART 2 PRODUCTS 
 

Not Used. 

PART 3 EXECUTION 
 

Not Used. 
 

END OF SECTION  
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APPENDIX A 
EQUIPMENT SUMMARY FORM 

 
1. EQUIPMENT ITEM     
 
2. SUPPLIER      
 
3. EQUIPMENT IDENTIFICATION NUMBER(S)  

(Maps Equipment Number) 
 
4. LOCATION OF EQUIPMENT  
 
5. WEIGHT OF INDIVIDUAL COMPONENTS (OVER 100 POUNDS)  

 
        

 
        
 
        

 
 NAMEPLATE DATA   
  Apparent Power or Horsepower   

Amperage      
Voltage       
Service Factor (S.F.)    
Speed       
ENC Type      
Capacity       
Other       

 
7. SUPPLIER'S LOCAL REPRESENTATIVE 
 

Name       
 

Address       
 

Telephone Number     
 

8. MAINTENANCE REQUIREMENTS  
 

        
 

        
 
9. LUBRICANT LIST     
 

        
 
10. SPARE PARTS (Recommendations)  
 

        
 
11. COMMENTS      
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SECTION 11289 

LOW-PRESSURE, HIGH-OUTPUT ULTRAVIOLET DISINFECTION SYSTEM 

PART 1 GENERAL 

1.01 SUMMARY 

A. Section includes: Specification for the equipment associated with the Ultraviolet 
(UV) Disinfection Systems. Furnish all labor, materials, equipment, and 
appurtenances required to provide an open-channel, gravity-flow, low-pressure, 
high-output (LPHO) lamps, UV disinfection system complete with automatic 
cleaning system. The UV system is to be complete and operational with all control 
and appurtenant equipment as shown on the Drawings and specified herein. UV 
Disinfection System Supplier (hereafter called SUPPLIER) shall provide installation, 
start-up, and operator-maintenance training for the UV system as described in this 
Section. The SUPPLIER shall assist with commissioning and performance testing 
for the UV system as described in this Section. 

B. Related Sections: 
1. The Contract Documents are complementary; what is called for by one is as 

binding as if called for by all. 
2. It is the CONTRACTOR’s responsibility for scheduling and coordinating the 

Work of subcontractors, suppliers, and other individuals or entities performing 
or furnishing any of CONTRACTOR’s Work. 

3. The following Sections are related to the Work described in this Section. This 
list of Related Sections is provided for convenience only and is not intended to 
excuse or otherwise diminish the duty of the CONTRACTOR to see that the 
completed Work complies accurately with the Installation Contract Document: 
a. Section 01110 - Summary of Work. 
b. Section 01330 - Submittal Procedures. 
c. Section 01756 - Commissioning and Process Start-Up. 
d. Section 01782 - Operation and Maintenance Data. 
e. Section 16050 - Common Work Results for Electrical. 
f. Section 16123 - 600-Volt or Less Wires and Cables. 
g. Section 16150 - Low Voltage Wire Connections. 
h. Section 16494 - Low Voltage Fuses. 
i. Section 17055 - Packaged Control System. 

C. Provide complete UV Disinfection System that meets all the water quality 
requirements as set forth by the State of California Title 22 water recycling criteria 
for unrestricted reuse applications, the National Water Research Institute’s (NWRI) 
Ultraviolet Disinfection Guidelines for Drinking Water and Water Reuse (Third 
Edition, 2012) (referred to herein as the NWRI UV Guidelines), and the 
specifications in this Section. 

D. NWRI Validation Testing (per the NWRI UV Guidelines) and Final Report 
(acceptable to the Engineer) for the UV reactor to be installed must be completed at 
the time of the installation bid. Suppliers listed in Form 1 shall only be accepted. 
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E. The minimum UV equipment requirement is specified in Form 1 (at the end of this 
Section). 

1.02 REFERENCES 

A. National Water Research Institute (NWRI), Ultraviolet Disinfection Guidelines for 
Drinking Water and Water Reuse, Third Edition, 2012. 

B. United States Environmental Protection Agency (EPA), Ultraviolet Disinfection 
Guidance Manual (UVDGM). 2006. 

C. California Code of Regulations: Title 22, DIV 4, Chapter 3, Article 1, 60301. 

D. Institute of Electrical and Electronics Engineers (IEEE), Standard 519 - IEEE 
Recommended Practice and Requirements for Harmonic Control in Electrical Power 
Systems, 2014. 

E. National Electrical Manufacturers Association (NEMA), NEMA 250 - Enclosures for 
Electrical Equipment (1,000 V Maximum), 2014. 

F. Underwriters Laboratories, Inc. (UL), UL 508A - Standard for Industrial Control 
Panels, 2013. 

1.03 DEFINITIONS 

A. General: The terms listed below are used in this specification and shall have the 
following definitions: 
1. UV Bank: One or more UV modules that the entire reactor train flow must pass 

through. Each bank consists of: 
a. High purity, quartz sleeves (one sleeve per lamp) to protect lamps from 

direct contact with the wastewater. 
b. Each UV Bank shall be connected to its ballasts by means of a multi-

conductor cable fitted with a waterproof plug. 
c. UV intensity sensors to provide continuous monitoring of the reactor 

performance. 
d. Automatic on-line cleaning system for periodic cleaning of the quartz 

sleeves. 
e. Interconnection of electrical and control cabling between the UV lamps, 

sensors, cleaning mechanism, and the reactor ballast enclosures. 
2. UV Channel (synonymous with UV Train): The independent combination of the 

UV banks, and inlet and outlet level controlling arrangements located in a 
concrete channel. 

3. UV Disinfection Equipment System (synonymous with UV Disinfection 
System): The combination of all UV channels with associated controls and 
instrumentation. 

4. UV Intensity Control: The use of calibrated UV sensors, meeting the 
recommendations of the United States Environmental Protection Agency’s 
(USEPA) Ultraviolet Disinfection Guidance Manual (UVDGM) (2006), to 
continuously monitor UV intensity within the reactor. The measured UV 
intensity is used to indicate relative lamp output due to effluent quality, lamp 
aging, fouling, and ballast power settings, and is used as an input for UV dose-
pacing algorithm programmed into the UV system’s PLC. For some UV 
systems, the sensor reading is not utilized for dose pacing, the use of the 
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sensors to monitor and alarm the combined effect of lamp aging and sleeve 
fouling can be sufficient. 

5. Attenuated Lamp Conditions: Conditions where the lamps are at the end of 
their guaranteed lives and the quartz sleeves are fouled (i.e., consistent with 
the Lamp Age Factor and Sleeve Fouling Factor). 

6. Lamp Age Factor: Reduction in available UV output at the end of the UV lamp 
life, as compared to a new UV lamp after 100 hours burn-in. 

7. Lamp Life: Total guaranteed operational time that the UV lamp can deliver a 
UV output that is greater than or equal to the Lamp Age Factor. 

8. Normalized Lamp Velocity: Flow velocity across a lamp (in gpm per lamp), 
calculated by the total expected flow in a UV channel (in gpm) divided by the 
total number of lamps in only one (1) bank in the channel. 

9. Sleeve Fouling Factor: The sleeve fouling factor is a measure of the sleeve’s 
loss of irradiance over time (expressed as a percentage of the irradiance from 
a new and clean quartz sleeve). Periodic automatic and manual cleaning of 
the system is performed to achieve a factor greater than the Sleeve Fouling 
Factor. 

10. UV Intensity (UVI): The power per unit area passing through an area 
perpendicular to the direction of propagation. UV intensity is used to describe 
the magnitude of UV light in a UV reactor or in a bench-scale UV test. 

11. UV Transmittance (UVT): A measure of the fraction of incident light transmitted 
through the water column. The UVT is the ratio of the light entering the effluent 
to that exiting the effluent. UVT is represented as a percentage. UVT is 
typically quantified by spectrophotometric measurement at a wavelength of 
253.7 nm using a one-centimeter path length. 

12. UV Module: The basic building block of a UV disinfection system. It is 
comprised of more than one UV lamp with a common electrical feed and/or 
cleaning system. 

13. UV Dose: 
a. Reduction Equivalent Dose (RED): The dose that is assigned to the UV 

reactor under a given set of operating conditions that is based on Third-
Party Reactor Validation Testing. The RED is equivalent to that measured 
with the collimated-beam apparatus for the same degree of inactivation of 
the test microorganism. RED is typically reported in millijoules per square 
centimeter (mJ/cm2). 

b. Design RED: The RED delivered for a specific log inactivation of the test 
microorganism at the peak design flow at the design UVT and attenuated 
lamp conditions. The design RED is used to size the UV Disinfection 
System. 

14. UV Reactor: An independent combination of single or multiple UV bank(s) in 
series with a common mode of failure (e.g., electrical, cooling, cleaning 
system, etc.). 

15. UV Testing, Reports and References: 
a. Bioassay: A microbiological procedure used to determine the inactivation 

of a specific microorganism after exposure to UV light through a specific 
UV reactor. 

b. Checkpoint Bioassay: A bioassay test conducted on the full-scale UV 
System to determine disinfection performance. The checkpoint bioassay 
consists of a limited series of bioassay disinfection tests that attempt to 
show the statistical equivalency of the full-scale and NWRI validated 
reactor performance. The results are documented in a third-party test 
report. 
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c. NWRI validation testing: Testing completed on a full-scale UV reactor per 
the NWRI UV Guidelines that serves as the basis of design for this UV 
system. Testing is conducted to develop reactor dose delivery for various 
operational conditions. A third-party licensed civil engineer in the State of 
California must perform the testing. 

d. Hydraulic and Alarm Testing: As specified herein and per Third Party 
Reactor Validation Testing Guidelines, testing shall be completed to verify 
that alarm, headloss, and hydraulics specifications are met. To ensure 
this, tests shall be run at minimum, average, peak and 120 percent of 
peak flow over the range of channel operating conditions specified herein. 

e. Performance testing: A 15-day continuous test to demonstrate 
bacteriological compliance with State of California requirements. 
Performance testing to be performed by City based upon a testing plan 
prepared by the Supplier. Testing to be performed after the UV system 
expansion is completed. 

16. Project Manager: SUPPLIER’s personnel having a minimum of 5 years of 
experience in design and execution of wastewater UV systems to utilities. 

17. Contractor: The installation contractor selected by City to install the equipment 
provided by SUPPLIER. 

1.04 PROJECT MANAGEMENT AND QUALITY ASSURANCE 

A. The SUPPLIER shall assign a qualified and experienced project manager for the 
duration of the project from initial selection through start-up. This project manager 
shall remain the same throughout the duration of the project. Any changes in project 
management will require approval from the City and Engineer after they review the 
qualifications of the proposed candidates: 
1. The project manager shall act as the main point of communication between 

City, Engineer, Contractor, and SUPPLIER regarding the administration of the 
procurement proposal, installation contract, payment requests, interpretations 
of contract terms and conditions, warranty, technical aspects of the UV 
Disinfection Equipment System, including design criteria, materials selection, 
equipment, control systems, and coordination between SUPPLIER and other 
parties during the design, bidding, shop drawing submission and reviews, 
RFIs, and scheduling deliveries, field inspections, start-up, and performance 
testing during construction. 

1.05 SYSTEM DESCRIPTION 

A. Provide a UV disinfection system complete with UV Banks, a control system, UV 
intensity sensors, automatic on-line cleaning system, power distribution system, 
online UV transmittance analyzer and accessories as specified herein or as 
required in order to have a complete and functioning system. 

B. Design Criteria: 
1. SUPPLIER shall provide UV disinfection equipment which meets the 

Performance Requirements, specified in this Section, based on the following 
conditions: 
Influent Water Quality: Refer to Table 1 for the design criteria for the Laguna 
Treatment Plant: 
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Table 1 UV Design Criteria 

Peak Flow Rate, Million Gallons per day (MGD) 67.0 

Average Daily Flow Rate (MGD) 20.0 
Design UV Transmittance (%) 55.0 
Average UV Transmittance (%) 64.0 
Total Suspended Solids (mg/L) < 5 
Min. RED (mJ/cm2), per NWRI 2012 UV Guidelines 101.0 

a. The UV Disinfection Systems shall meet the design criteria as specified 
herein and in Form 1: 
1) This minimum dose must be based upon the delivered UV dose 

equation developed based on the Supplier's NWRI 2012 validation 
testing results. The Engineer can apply the required correction factor 
to the Supplier’s bioassay results based upon the Engineer’s analysis 
of the Validation Testing and site conditions. 

2) Hydraulic Constraints: 
a) SUPPLIER shall specify the maximum water surface elevation 

at which the UV system can operate (based on Third Party 
Reactor Validation Testing). 

b) SUPPLIER shall specify the minimum water surface elevation 
that must be maintained at all times, in any channel that 
contains UV lamps that are turned "ON." 

c) Maximum Acceptable Normalized Lamp Velocity (gpm/lamp): To 
be specified by Supplier and shall not exceed maximum value 
proven effective during Third-Party Validation Testing. 

d) Minimum Acceptable Normalized Lamp Velocity: To be specified 
by Supplier and shall not be lower than the minimum value 
proven effective during Third-Party Validation Testing. 

3) Minimum Lamp Life: As stated in Form 1. 
4) Lamp Age Factor: As stated in Form 1, Maximum Value – 0.90. 
5) Sleeve Fouling Factor: As stated in Form 1, Maximum Value – 0.94. 
6) The UV sensors employed by Supplier must track the combined 

intensity loss due to lamp aging and sleeve fouling (attenuated lamp 
condition). 

7) Number of channels: Channel requirement is specified in Form 1. 
8) Banks per channel: Banks requirement is specified in Form 1. 

C. Performance Requirements: 
1. The UV disinfection system performance shall be guaranteed by the 

SUPPLIER to produce an effluent that meets or exceeds the following: 
a. The ultraviolet disinfection system shall produce an effluent conforming 

with the following Title 22 discharge permits limits: 
1) Total coliform less than 2.2 MPN/100 mL based on a 7-day median: 

a) Grab samples shall be taken in accordance with the 
microbiology sampling techniques found in the latest edition of 
the Standard Methods for the Examination of Water and 
Wastewater. 

2) 5-log10 poliovirus reduction. 
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2. Minimum RED: 
a. Design each UV channel to deliver a minimum MS2 RED of 101 mJ/cm2 

at the Peak Flow assuming lamps at the end of lamp life, with fouled 
sleeves, and in an effluent with a UVT of 55 percent. 

3. The power factor shall be 98 percent or greater. Harmonic distortion shall be 
measured with all new UV banks in all channels at 100 percent rated load in 
accordance with a general system classification meeting the recommended 
maximum harmonic distortion levels in IEEE 519-2014 Tables 1, and 2 at the 
Point of Common Coupling (PCC). The PCC is defined as the line side of one 
Power Distribution Center (PDC). The short-circuit current (ISC) for the Laguna 
Treatment Plant at the PCC is 50,000 amps at 480 volts. Utilize the load of the 
entire UV system for calculating the short circuit to demand load ratio. 

4. The requirements stated in Form 1 are minimum requirements. If the UV 
SUPPLIER determines more equipment is needed then the UV SUPPLIER 
must provide the additional equipment to meet the performance requirement. 

D. The SUPPLIER shall review the environmental conditions of Section 01610. The 
proposed UV channels shall be outdoors and the electrical enclosures shall be 
located either indoors or outdoors. 

E. Facility Constraints: All components of the UV system must fit within the footprint as 
shown in the Drawings, including flow split between UV channels and proper 
approach and exit lengths, electrical equipment, and reasonable operations and 
maintenance access. 

1.06 SUBMITTALS 

A. Product Data and Shop Drawings: Equipment SUPPLIER shall submit, per Section 
01330, the following: 
1. Product data, including, but not limited to, the following: 

a. Complete description in sufficient detail to permit an item-by-item 
comparison with the Specifications. 

b. Descriptive information including catalog cuts and SUPPLIER’s 
specifications for all components. 

c. Written field electrical termination requirements and instructions as 
required for the Contractor to install a complete and operational system. 

d. Sources for replacement lamps. 
e. Third Party Reactor Validation Testing results and corresponding 

Engineering Report(s). 
f. Number of lamps per module. 
g. Number of modules per bank. 
h. Total number of UV lamps. 

2. General Shop drawing submittal including, but not limited to: 
a. Details of the UV Module/Bank, ballast enclosure, power distribution 

system with transformers as required, and control system. 
b. Dimensions and installation requirements. 
c. Information on the channel configuration, including but not limited to: 

widths, depths, lengths, and any other items necessary to confirm the 
proposed system will fit into the proposed UV channels. 
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3. Electrical data and shop drawings per DIVISIONS 16 and 17, including but not 
limited to 16050 and 17055 requirements: 
a. Electrical Shop Drawings including but not limited to: 

1) Front exterior and interior panel layout drawings with bill of materials 
for all electrical and control panels. Coordinate with DIVISIONS 16 
and 17, including but not limited to 16050 and 17055 requirements. 

2) Control schematics with wire numbers per DIVISIONS 16 and 17, 
including but not limited to 16050 and 17055 requirements. 

3) Detailed interface and interconnection drawings that indicate all UV 
system and external component and equipment connections. 

4) Detailed electrical wiring diagrams as required for the Contractor to 
install a complete operational system. Electrical wiring diagrams shall 
include, but not be limited to: 
a) Source power feeder conductor quantities and sizes. 
b) Control wiring quantities and sizes. 
c) Signal cable quantities and sizes. 
d) Power (kW), power factor and apparent power (kVA) for each 

UV Bank. 
e) Master UV PLC power requirements. 
f) Cut sheets for each electrical power and control device. 

4. Instrumentation and Controls data and shop drawings per Section 17055, with 
requirements including but not limited to: 
a. Loop drawings. 
b. Control philosophy narrative with integration of the Third-Party Reactor 

Validation Testing results, including the use of the sensors to monitor and 
alarm the combined effect of lamp aging and sleeve fouling and/or the use 
of the sensors to continuously monitor UV dose based on inputs of flow, 
UV sensor intensity, and UV transmittance (UVT). 

c. Provide system block diagram complete with all inter-equipment wiring 
and conduit requirements. 

d. Electronic copy on a CD-ROM of the UV PLC system program. 
e. Electronic copy on a CD-ROM of the HMI screens and program. 
f. Systems must be supplied with PLCs or HMIs per Sections 17055. 
g. Detailed memory map of data to be transferred from or to the Plant 

SCADA system. 
5. List of spare parts to be provided by SUPPLIER. 

B. Operation and Maintenance Manuals: 
1. UV equipment SUPPLIER shall submit operation and maintenance manuals in 

accordance with Section 01782: 
a. In addition to the requirements listed in the above referenced Section, the 

Operation and Maintenance Manuals shall include: 
1) Name, address, and telephone number of nearest SUPPLIER and 

spare parts warehouse. 
2) Procedure for calibration of duty UV intensity sensors. 
3) Special tools required for operation and maintenance. 
4) Reproducible prints of the Contract diagrams, schematics, and 

installation drawings for electrical and instrumentation work. 
2. The ENGINEER will not approve an equipment unit before its manual has 

been accepted. 
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3. UV equipment SUPPLIER’s copy of complete manuals shall be available at 
the site of the work for use by field personnel and ENGINEER during Hydraulic 
and Alarm Testing, and Performance Testing of equipment. 

4. Step by step instructions for operation and maintenance of all equipment 
provided by SUPPLIER. 

C. Quality Certification: 
1. SUPPLIER shall submit Engineering Report of the proposed UV Disinfection 

System, including: 
a. All raw data used to justify the conclusions of the Third-Party Reactor 

Validation Testing. 
b. Test reactor configuration including tested parameters (e.g., flow rates, 

UV transmittance, number of reactors/lamps in operation, and type of 
water tested). 

c. Collimated beam results. 
d. Reactor validation results with regard to inactivation of the test organism. 
e. Test results from headloss testing. 
f. Recommended normalized lamp velocity range (flow/lamp) to meet the 

required Design RED. 
g. Delivered RED equation developed based on SUPPLIER’s Third- Party 

Reactor Validation Testing. 
2. Hydraulic calculations demonstrating compliance with the hydraulic constraints 

specified herein. 
3. Representative harmonic analysis calculations and reports for both voltage 

and current at the point of common coupling, defined as the input terminals to 
the power distribution center. Certification that voltage and current harmonic 
distortion levels are within IEEE 519 Standard limits at the point of common 
coupling when powered from utility power supply in accordance with Article 
1.05.D.3. 

4. SUPPLIER’s UV equipment warranty including lamps, ballasts, quartz sleeves, 
wipers, and UV sensors, as specified herein. 

5. SUPPLIER’s performance warranty as specified herein. 
6. Documentation of the successful completion and results of the Underwriter’s 

Laboratory (UL) or equivalent testing shall be provided. 
7. Initial Performance Test protocol to fulfill requirements outlined herein. 

D. Closeout Submittals: 
1. Written certification of proper UV system installation as outlined in Article 3.02, 

B herein. 
2. Two copies of all UV PLC, operator interface, and other programs required for 

the maintenance of the UV system in native format on CD-ROM. 

E. Other Qualification Requirement Submittals: 
1. A statement listing any deviations or exceptions taken to these specifications. 

Include specification reference and proposed alternative with reason stated for 
exception. 

1.07 QUALITY ASSURANCE 

A. Qualification Requirements: 
1. The UV equipment SUPPLIER shall demonstrate that the dose required in the 

performance specification can be met with the amount of equipment proposed. 
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The UV equipment SUPPLIER shall base sizing of UV system on a Third-Party 
Reactor Validation Testing calculation to meet the minimum UV design dose 
as specified herein. The UV equipment SUPPLIER's data and results shall be 
reviewed by the Engineer. The Engineer can apply the required correction 
factor to the SUPPLIER’s bioassay results. The Engineer’s review and opinion 
of the test protocol, pilot data, and pilot report conclusions shall be deemed 
final and shall be just cause for the rejection of the proposed equipment. In 
addition, bioassay calculations shall use one method for the calculation of gpm 
per lamp for all data, as defined herein as the “Normalized Lamp Velocity.” 

2. A statement by the UV equipment SUPPLIER listing any deviations or 
exceptions taken to these specifications shall be provided to the Engineer for 
the Engineer’s review, opinion, and acceptance. The Engineer’s final decision 
regarding the acceptance or denial of any deviations or exceptions shall be 
just cause for the rejection of the proposed equipment and require that the 
equipment SUPPLIER supply the disinfection equipment as specified herein. 

3. Provide equipment labeled and listed by Underwriters Laboratory (UL) or 
another nationally recognized testing laboratory, furnished by a single 
SUPPLIER qualified and experienced in the production of similar equipment. 

1.08 DELIVERY, STORAGE AND HANDLING 

A. If required by the Contractor’s schedule, the SUPPLIER shall provide equipment in 
multiple separate freight shipments. 

B. Provide notification in writing to the City and Contractor of approximate delivery 
date(s) 6 weeks before delivery. Notify same of actual delivery date at least 7 days 
before delivery. Provide description and approximate weight of shipping container 
and required equipment for unloading. SUPPLIER shall coordinate delivery, 
unloading, and storage with Contractor. 

C. Moisture sensitive products shall be stored in weather tight enclosures. Weather 
tight enclosures must be a cargo container suitable for transport either by train or 
cargo ship. SUPPLIER will designate those items that need to be store in a moisture 
controlled environment. Crates covered in tarps are not acceptable. All damaged 
materials related to storage shall be replaced with new materials. 

D. SUPPLIER shall coordinate the delivery of equipment with Contractor. SUPPLIER 
shall revise schedule for delivering equipment packages if requested by Contractor 
without additional cost to Contractor. 

E. Storage: 
1. General: Contractor shall store, and handle in accordance with the 

SUPPLIER’s printed instructions. 
2. Packing and Shipping: SUPPLIER shall deliver equipment to the project site in 

the original containers with seals unbroken and labeled with SUPPLIER’s 
identification and number. 

3. Delivery: SUPPLIER shall deliver materials dry and undamaged to the 
Contractor. During the delivery process materials must be stored out of contact 
with the ground. 

4. Unpacking: The City shall review the shipping containers and advise the 
Contractor which containers can be destroyed. 
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1.09 PROJECT CONDITIONS 

A. Site Environmental Conditions: 
1. Refer to Section 01610. 

1.10 SUPPLIER’S WARRANTY 

A. The equipment SUPPLIER shall warrant the City against defects in materials and 
workmanship in accordance with the INSTRUCTIONS TO PROPOSERS and the 
following: 
1. General Warranty: 

a. The equipment furnished under this section shall be free of defects in 
materials and workmanship, including damages that may be incurred 
during shipping, storage, and installation, for a period of 2 years which 
shall commence after successful completion of the Initial Performance 
Test (Substantial Completion of the UV system). 

b. All wiring in the channel exposed to UV light shall be warranted for 15 
years by the SUPPLIER. If the wiring fails before 15 years have elapsed, 
the SUPPLIER shall be responsible for the replacement of the wires and 
the labor. 

c. SUPPLIER shall guarantee that for components manufactured by the 
SUPPLIER, replacement parts shall continue to be available to the City for 
a minimum of 20 years from date of successful completion of Initial 
Performance Test. SUPPLIER shall guarantee that, if SUPPLIER or 
SUPPLIER’s product line is sold, SUPPLIER shall make provisions such 
that all guarantees, warrantees, and bonds will remain in effect and that 
replacement parts and operational support shall continue to be available 
to the City for the time period specified above. 

d. No warrantees shall be pro-rated, and all warrantees shall include all 
costs associated with required site visits, inspections, equipment removal 
costs, and equipment installation costs. 

e. All warrantees and support shall be provided directly by the SUPPLIER 
and not the local manufacturer’s representative. 

2. UV Lamp Warranty: 
a. The UV lamps shall be warranted by the SUPPLIER against lamp failure 

as specified herein. Lamp failure occurs when the ratio of the available UV 
light output of the lamp to the UV light output of a new lamp after 100 
hours of burn-in is less than the lamp age factor. The SUPPLIER shall 
provide a warranty for the performance of the UV lamp for a minimum 
period of operating hours per lamp as stated in Form 1, which shall 
commence after successful completion of the Initial Performance Test 
(Substantial Completion). 

b. The SUPPLIER shall replace any lamp that fails before the end of the 
operating hours per lamp as stated in Form 1 at no cost to the City, with 
freight and insurance paid by SUPPLIER. Installation of the failed lamp 
can be performed by the City. 

c. This guarantee shall be limited by the guaranteed number of start/stop 
cycles. The guaranteed lamp start/stop cycle shall be 4 stop/start cycles 
per 24-hour period over the life of the lamp. The automation associated 
with the UV equipment shall be programmed to prevent more than 4 
start/stop cycles per day. Additionally, the automation system must log the 
operational hours for each individual lamp. 
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d. The guaranteed lamp life shall not be limited by time periods when the 
plant is not in operation and/or when the UV system is shut down. 

e. SUPPLIER shall ensure all returned UV lamps (old/new) are recycled 
upon receipt of the returned lamps at the manufacturing headquarters for 
the life of the UV Disinfection System (20 years after successful 
completion of the Initial Performance Test). 

3. UV Ballast Warranty: 
a. SUPPLIER shall guarantee all ballasts against failure for a minimum 

period of 5 years, which shall commence after successful completion of 
the Initial Performance Test (Substantial Completion of the UV system). 

b. SUPPLIER shall replace any ballast that fails before the end of the 
designated warranty period at no cost to the City, with freight and 
insurance paid by SUPPLIER. Installation of the failed ballast can be 
performed by City. 

4. UV Quartz Sleeves Warranty: 
a. SUPPLIER shall guarantee all quartz sleeves against failure for a 

minimum period of 5 years, which shall commence after successful 
completion of the Initial Performance Test (Substantial Completion of the 
UV system). Sleeve failure is defined as permanent loss of 10 percent 
sleeve transmittance relative to new sleeve transmittance. 

b. SUPPLIER shall replace any quartz sleeve that fails before the end of the 
designated warranty period at no cost to the City, with freight and 
insurance paid by SUPPLIER. Installation of the failed quartz sleeve can 
be performed by City. 

5. UV Sensor Extended Warranty: 
a. SUPPLIER shall guarantee all UV sensors against failure for a minimum 

period of 3 years, which shall commence after successful completion of 
the Initial Performance Test (Substantial Completion of the UV system). 
Sensor is deemed to have failed when the sensor no longer measures UV 
intensity or sensor does not meet the specified accuracy of less than 5 
percent. 

b. SUPPLIER shall replace any UV sensor that fails before the end of the 
warranty period at no cost to the City, with freight and insurance paid by 
SUPPLIER. Installation of the failed UV sensor can be performed by City. 

6. Performance Warranty: 
a. The equipment furnished under this section, when operated within the 

conditions specified in the Contract Documents, will meet or exceed the 
performance requirements specified herein for a period of 3 years which 
shall commence after successful completion of the Initial Performance 
Test (Substantial Completion of the UV system). 

b. If the UV equipment fails to meet design and performance criteria, the UV 
equipment SUPPLIER shall modify, change, or add equipment as 
necessary to meet performance criteria. SUPPLIER shall be responsible 
for any additional costs to Contractor or City due to changes (including but 
not limited to piping, mechanical, structural, or electrical changes) or 
additional equipment as necessary to meet performance requirements. 
This includes design, engineering, construction, as well as equipment. 

c. The City shall make available the UV Disinfection System electronic data 
records of historical performance for SUPPLIER’s review. The automation 
system shall log all relevant performance data and store it in the historical 
database. 



September 2016 11289-12 8871G10 
pw:\\Carollo/Documents\Client/CA/Santa Rosa/8871G10/Specifications/Procurement\11289 (_FINAL_) 

d. If the system fails to meet specified performance criteria during the Initial 
Performance Test, or the warranty period following the date of successful 
completion of the Initial Performance Test, and the SUPPLIER is unable 
to modify the system through the addition of UV banks or other elements, 
then the SUPPLIER shall be responsible for complete removal of 
nonconforming system and subsequent installation of UV disinfection 
products that are capable of meeting specified performance conditions. 

B. The equipment SUPPLIER shall warrant the City regarding power consumption as 
follows: 
1. The SUPPLIER shall furnish a warranty stating that the installed UV system 

shall not exceed the maximum power consumption as specified in Form 1. 
2. If this maximum power usage is exceeded due to system modifications or by 

design, the SUPPLIER agrees to pay City the cost of upgrading any portion of 
the electrical system to accommodate the new maximum power consumption. 
This includes material, labor and engineering costs. 

C. End of Warranty Inspection: 
1. Inspection: 

a. SUPPLIER’s representative shall perform a minimum of two day (sixteen 
hour) inspection of SUPPLIER’s UV equipment, within 30 days prior to the 
2-year anniversary date of the equipment warranty. 

b. SUPPLIER shall ascertain or appraise the following: 
a) Status of equipment and installation after normal usage. 
b) Adherence to SUPPLIER’s recommended maintenance and 

operation of equipment. 
c) Quality of sleeve cleaning and recommended sleeve cleaning 

interval. 
d) All electrical connections. 
e) Calibration of duty UV sensors using reference UV sensors. 
f) Operation of alarms. 
g) UV transmittance monitors. 

c. SUPPLIER shall make adjustments as necessary to restore equipment 
within original tolerances. 

d. SUPPLIER shall submit a written letter report to the City covering the 
inspection items and including recommendations where applicable. 

1.11 MAINTENANCE 

A. Special Tools: 
1. Provide 1 set of all special tools required for operation and maintenance, and 

complete assembly or disassembly of the UV disinfection system. 
2. Lamp Testers: Two (2) Greenlee LT100 Lamp Testers. 

B. Spare Parts: The UV Disinfection System SUPPLIER shall furnish, at a minimum, 
the following spare parts and safety equipment for each system provided: 
1. UV Lamps: Ten (10) percent additional. 
2. UV Ballasts (complete): Five (5) percent additional. 
3. Quartz Sleeves: Ten (10) percent additional. 
4. Lamp Sealing Rings or Holder Seals: Ten (10) percent additional. 
5. Lamp Plugs: Five (5) percent additional. 
6. Wiper or Wiper Rings (if applicable): Ten (10) percent additional. 
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7. UV Sensors: Ten (10) percent additional. 
8. Proprietary Printed circuit boards: Five (5) percent additional of each type 

supplied with a minimum quantity of one (1). 
9. Cleaning Solution (if applicable): One (1) full charge for 1 year after 

acceptance of Initial Performance Test. 
10. Pump or Electric Motor with Gearbox used to drive cleaning system and/or UV 

module lift system: One (1) of each type used, if required for System. 

1.12 WORK BY OTHERS 

A. The following items are provided by Contractor but shall be coordinated by the 
SUPPLIER during the Design Assistance provided by SUPPLIER to Engineer. 
These items will include: 
1. Structural: 

a. Concrete channels for the UV reactors. 
b. Foundation/housekeeping pads and additional housing for supplied UV 

disinfection equipment. 
c. Protective coatings for concrete. 
d. Anchor bolts will be provided and installed by Contractor; anchor bolt 

design by UV SUPPLIER. 
2. Mechanical: 

a. Inlet and outlet gates used to isolate the channel from service shall be 
supplied and installed by the Contractor. 

b. Magnetic flow meters used to measure the flow in each channel shall be 
supplied and installed by the Contractor. 

c. Installation materials for instrumentation and automatic valves including 
but not limited to air/sample line tubing, fittings, and mountings. 

3. Electrical: 
a. Electrical wiring interconnections (including wiring, conduits, transformers, 

distribution panels, breakers and other appurtenances required to provide 
power connections as needed) from the electrical power source to the UV 
disinfection equipment and system control panels. Contractor shall also 
be responsible for determining the correct wire sizing and coordinate this 
information with the UV SUPPLIER. 

b. Ethernet communications connection to the City’s Plant Control System. 
4. Other: 

a. Receiving, unloading, and safe storage of equipment at site or a storage 
facility until ready for installation. 

b. Raw materials and utilities during equipment testing. 
c. Laboratory services, operating and maintenance personnel during 

equipment checkout, startup and operations. 
d. Any onsite painting or touch-up painting of equipment supplied. 

PART 2 PRODUCTS 

2.01 SUPPLIERS 

A. The UV Disinfection System shall be manufactured by one of the following 
equipment manufacturers: 
1. Trojan UVSigna™ 2-Row. 
2. Wedeco Duron™. 
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3. Calgon Carbon C3500D. 
4. Suez/Ozonia Aquaray® 3X. 

2.02 GENERAL PRODUCT REQUIREMENTS 

A. Description of Work: 
1. The work under this section shall cover furnishing a complete and operational 

open-channel, gravity-flow, UV disinfection system. The system shall be 
complete with UV banks, power distribution, system control, level control 
weirs, UV detection system, and automatic cleaning system as shown on the 
Drawings and specified herein. 

2. The system shall utilize active control based on the Third-Party Reactor 
Validation Testing and using the following parameters: 
a. UV intensity, as measured by a calibrated sensor technology meeting 

USEPA UVDGM standards. 
b. Water quality (UVT). 
c. Water flow. 
d. Power (Ballast Power Level or Percent Lamp Current). 
e. Based on these parameters, the system will automatically vary the 

UV lamp power proportionally to continuously meet the dose requirement. 
3. The dose delivered by the UV system shall be linearly variable within a 

minimum range of 60 to 100 percent of maximum power in both manual and 
automatic operating modes. If the variability differs between modes, the 
automatic mode of operation shall be the sole mode considered. 

4. The system shall be capable of continuous disinfection while automatically 
cleaning the UV lamp sleeves without reducing or shadowing the output of the 
lamps. For systems that require batch chemical cleaning, system redundancy 
can be used during the batch cleaning process to maintain the required dose. 

5. The UV sensor technology employed by the SUPPLIER must continuously 
track the combined intensity loss due to lamp aging and sleeve fouling and 
alarm when the intensity level drops to a set percentage of the intensity level 
of the system at full power with new lamps and clean sleeves. The target 
percentage is defined as the product of the lamp age factor and fouling factor 
(attenuated lamp condition) at the lamp’s minimum power setting. 

B. General: 
1. Unless otherwise specified, all components in contact with the effluent and/or 

UV light shall be Type 316 stainless steel, Type 214 quartz glass, Viton or 
Teflon. 

2. All fasteners in contact with the effluent shall be Type 316 stainless steel. 
3. Unless otherwise specified, all metal components above the effluent shall be 

Type 304 stainless steel. 
4. All enclosures located outdoors shall be Stainless Steel - NEMA 4X (IP 66) 

and all located indoors shall be Mild Painted Steel -NEMA 12 (IP 52), unless 
specified otherwise. 

5. All stainless steel components, enclosure panels, and welds in stainless steel 
subassemblies shall be cleaned, pickled and passivated to protect the 
stainless steel: 
a. Following shop fabrication of stainless steel members, clean and 

passivate fabrications. 
b. Finish requirements: Remove free iron, heat tint oxides, weld scale and 

other impurities, and obtain a passive finished surface. 



September 2016 11289-15 8871G10 
pw:\\Carollo/Documents\Client/CA/Santa Rosa/8871G10/Specifications/Procurement\11289 (_FINAL_) 

c. Provide quality control testing to verify effectiveness of cleaning agents 
and procedures and to confirm that finished surfaces are clean and 
passivated: 
1) Conduct sample runs using test specimens with proposed cleaning 

agents and procedures as required to avoid adverse effects on 
surface finishes and base materials. 

d. Pre-clean, chemically descale (pickle), and final clean fabrications in 
accordance with the requirements of ASTM A 380 to remove deposited 
contaminants before shipping: 
1) Passivation by citric acid treatment is not allowed: 

a) If degreasing is required before cleaning to remove scale or iron 
oxide, cleaning (pickling) treatments with citric acid are 
permissible; however, these treatments shall be followed by 
inorganic cleaners such as nitric-hydrofluoric acid. 

2) Provide acid descaling (pickling) in accordance with Table A1.1 of 
Annex A1 of ASTM A 380. 

3) After pickling, final cleaning of stainless steel shall conform to Part II 
of Table A2.1 of Annex A2 of ASTM A 380. 

e. After cleaning, inspect using methods specified for “gross inspection” in 
ASTM A 380. 

f. Improperly or poorly cleaned and passivated materials shall not be 
shipped and will not be accepted at the job site. 

6. All wiring exposed to UV light shall be Teflon-coated. 
7. System shall include automatic cleaning system, system control panel(s), and 

accessories as specified. 

2.03 DESIGN SUPPORT SERVICES 

A. The SUPPLIER shall provide design support services to the CITY and ENGINEER 
in order to fully integrate the selected UV disinfection system into the final contract 
documents for use by the CONTRACTOR. 

B. Scope of the services shall include but not limited to the following tasks: 
1. The SUPPLIER's team shall attend an initial three-day design and controls 

workshop to be conducted in the ENGINEER’s office in Walnut Creek, CA. 
2. SUPPLIER team shall include the project manager, process specialist and 

controls engineer. 
3. SUPPLIER shall submit Technical Submittals as required to adequately define 

the UV disinfection system. The initial workshop shall be scheduled after the 
Technical Submittals have been submitted and reviewed by the CITY and 
ENGINEER. 

4. During this workshop, the following topics will be discussed: 
a. Review and validate hydraulics, flow distribution between UV channels, 

and flow and level control measures. 
b. Review and validate Process and Instrumentation Diagrams (P&IDs) and 

electrical design relative to the UV System requirements. 
c. Review and validate baffle plate selection, design criteria, and layout and 

provide approval. 
d. Review and validate the whole UV disinfection process layout, design 

criteria, and provide approval. 
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e. Review and validate the UV disinfection equipment maintenance, 
removal, accessibility, and crane layout during the design. 

f. Review and validate the UV support equipment and layout, including 
chemical systems, electrical equipment as well as process control 
equipment and ancillaries. 

g. Review, validate and coordinate the operations and controls of the UV 
disinfection system. 

h. Review and validate specifications for installation and testing of the UV 
System by CONTRACTOR. 

5. For each design submittal, SUPPLIER shall provide up to 40 hours of time to 
review and provide comments on construction documents prepared by the 
ENGINEER during the design, at 60 and 90 percent design completion levels. 
(a total of 80 hours). 

6. Respond to ENGINEER's questions during the design. 
7. The SUPPLIER's team shall attend a final one-day design and controls 

workshop to be conducted in the ENGINEER’s office in Walnut Creek, CA, 
prior to bidding for final coordination. 

8. The SUPPLIER shall provide an additional 80 hours of PLC and HMI 
programming to incorporate control, interface and display requirements not 
specifically requested in the specifications but agreed upon during the 
workshops. 

2.04 OPTION A: DESIGN, CONSTRUCTION AND MATERIALS – TROJAN UVSigna 2-row 
SYSTEM 

A. System Manufacture and Construction: 
1. The UV disinfection system shall be manufactured by Trojan Technologies. 
2. System shall include automatic mechanical/chemical cleaning, master system 

control panel, power distribution centers (one for every three banks), hydraulic 
system center and accessories as specified. 

B. Lamp Array Configuration: 
1. The lamp array configuration will be in a staggered inclined arrangement. 
2. The system will be designed for complete submersion of the UV lamps under 

all flow conditions including both electrodes of the lamp arc. Both lamp 
electrodes shall operate at the same temperature and be cooled by the 
effluent. 

3. To maximize performance and ensure safety, bank light locks will be used in 
each bank to prevent potential short circuiting over the top of the lamps. 

C. UV Lamps: 
1. Lamps will be high powered low-pressure, high-output amalgam design. 
2. The filament shall be significantly rugged to withstand shock and vibration. 
3. Electrical connections for the lamp will consist of four (4) pins at one end of the 

lamp only. Lamp wiring shall be Teflon insulated stranded wire. 
4. Lamps will be rated to produce zero levels of ozone. 
5. The lamp shall withstand a minimum of four (4) on/off cycles per day without 

reducing lamp life, warranty or causing any damage to the lamp. 
6. Lamps will be operated by electronic lamp drivers/ballasts with variable output 

capabilities ranging from 30 percent to 100 percent of nominal power. The 
lamp assembly incorporates active filament heating to enable operation at 
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optimum lamp efficiency across varying water temperatures and lamp power 
levels. 

D. Lamp Plugs: 
1. Each lamp plug will be accessible from the top of the UV bank to facilitate 

lamp removal without moving the UV banks or any other components. 
2. A light emitting diode (LED) visual indicator on the lamp plug will continuously 

indicate on/off status for each lamp. 
3. An integral safety interlock in the lamp plug will prevent removal of energized 

lamps. 
4. The lamp plug shall be rated NEMA 6P (IP 67). 

E. Quartz Sleeves: 
1. Quartz sleeves will be clear fused quartz circular tubing containing 99.9 

percent silicon dioxide. 
2. Sleeves will have minimum UV transmittance at 254 nm of 87 percent (1 mm 

wall thickness). 
3. Sleeves will be open at one end only and domed at the other end. 

F. UV Bank: 
1. Each UV bank will consist of UV lamps, quartz sleeves and an automatic 

mechanical/chemical cleaning system. 
2. Each lamp will be enclosed in its individual quartz sleeve, one end of which will 

be closed and the other end sealed by a lamp end seal. 
3. The closed end of the quartz sleeve will be held in place by a retaining o-ring. 

The quartz sleeve will not come in contact with any steel in the frame. 
4. Each UV bank will contain a wall on each side to prevent possible short-

circuiting at the side walls of the reactor. 
5. Each UV bank will be rated NEMA 6P (IP 67). 
6. To minimize maintenance, equipment must be provided by the UV 

manufacturer to enable lifting a complete bank of lamps from the channel at 
once for inspection and/or servicing. When the banks are lifted out of the 
channel, the maximum height of both the lifting device and the bank (at the 
service position) must not exceed 8 feet. 

G. Light Locks: 
1. Light locks will be provided to force effluent through the UV treatment zone 

maximizing disinfection performance. 
2. The entire length of the lamp arc will remain submerged to maximize UV dose 

delivered to the effluent and to prevent any UV exposure above the water free 
surface. 

H. UV Bank Lifting Device: 
1. The lifting device for UV Banks will be supplied by the UV Manufacturer. 
2. An Automatic Raising Mechanism (ARM) will be designed and supplied to 

facilitate lifting a UV bank from the channel without use of ancillary equipment. 
3. The ARM will be integrated into the UV Bank for simple and seamless 

operation. 
4. The UV Bank will be raised from the channel for easier access and 

maintenance. 
5. The ARM design will provide access to components without having to break 

electrical connections thus reducing wear on connectors. 
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I. Automatic Cleaning System: 
1. An automatic in-situ cleaning system will be provided to clean the quartz 

sleeves using both mechanical and chemical methods. Wiping sequence will 
be automatically initiated with capability for manual override. 

2. The cleaning system will be fully operational while UV lamps and modules are 
submerged in the effluent channel and energized. 

3. To minimize maintenance, UV System will be designed such that cleaning 
solution replacement can be performed while the UV Bank and lamps are in 
place and operational in the channel. 

4. Cleaning sequence frequency will be field adjustable to enable optimization 
with effluent characteristics. 

5. Cleaning system operation will be remote auto (default) or remote manual. 
6. The cleaning system will be provided with the required solutions necessary for 

initial equipment testing and for equipment start-up. 
7. The wipers shall travel the full length of the UV lamp arc. Designs in which the 

wipers only travel part way along the sleeves will not be acceptable. 

J. UV Intensity Detection System: 
1. A submersible UV sensor will continuously monitor the UV intensity produced 

within each UV Bank of UV lamps. 
2. The sensor shall measure only the germicidal portion of the light emitted by 

the UV lamps as measured at 254 nm. The sensor shall have sensitivity at 254 
nm of greater than 90 percent. 

3. The UV intensity sensor shall be accurate within 5 percent. 
4. The UV intensity monitoring system shall be calibrated in the factory. When 

the sensor is being used for dose pacing, the UV System SUPPLIER shall 
supply an additional spare intensity sensor for reference checks (in addition to 
number listed in spare parts). 

5. The UV sensor shall be factory-calibrated to US National Institute for 
Standards and Technology (NIST). Sensors requiring field-calibration are not 
acceptable. 

6. The sensor shall be digitally calibrated to ensure calibration accuracy. 
7. Sensors will be designed such that reference sensor readings can be taken 

without interrupting disinfection and without removing UV lamps or sleeves. 
8. The sensor shall be automatically cleaned at the same frequency as the lamp 

sleeves to prevent fouling of the sensor and resulting false alarms for low 
intensity. 

K. Electrical: 
1. General: 

a. Each UV bank shall be powered from the Power Distribution Center. 
b. Each lamp driver/ballast shall drive 2 low-pressure, high-output lamps. 
c. Power factor shall not be less than 98 percent. 
d. SUPPLIER to supply all cabling between the lamps and lamp drivers. 
e. UV SUPPLIER to perform all terminations between lamps and ballasts. 
f. Electrical supply for the water level switch(es) will be provided by the 

System Control Center or the Power Distribution Center. 
g. Electrical enclosures shall be located indoors and the ambient 

temperature within the building shall not exceed 104°F. 
h. Harmonic distortion shall be measured with all UV banks in all channels at 

100 percent rated load in accordance with a general system classification 
meeting the recommended maximum harmonic distortion levels in IEEE 
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519-2014 Tables 1, and 2 at the PCC. If these levels cannot be achieved 
at the installed site, the SUPPLIER shall furnish and install all necessary 
active filters as manufactured by TCI or Schneider Electric series 
AccuSine filters to comply with IEEE 519-2014 at no additional cost to the 
City. 

L. Power Distribution Center (PDC): 
1. Electrical supply to each of Power Distribution Center(s) shall be 

480/277 Volts, 3-phase, 4-wire (plus ground) connection. 
2. PDC enclosure material will be made of Mild Painted Steel -NEMA 12 

(IP 52). 
3. All Power Distribution Centers to be UL approved or equivalent. 
4. Data concentration shall be through integrated circuit boards located inside 

the PDC. 
5. Fusing and ground detection circuits shall be located inside the PDC. 
6. All PDC’s shall be self-supporting. 
7. Each PDC shall include its own main breaker interlocked with the PDC door. 

The main breaker shall have a minimum interrupting capacity of 22 kA. This 
will allow maintenance personnel to perform any service work per local 
safety regulations. 

M. Lamp Driver/Ballast: 
1. Each lamp driver will independently power two (2) UV lamps. Failure of one 

lamp will not affect operation of the other lamp. 
2. The lamp driver will be programmed-start type utilizing filament pre-heat 

followed by a high voltage pulse to ignite the lamp. 
3. During lamp operation, variable filament heating current shall be provided 

according to a predetermined curve to maintain optimum filament 
temperature and amalgam temperature to ensure maximum lamp life and 
optimum lamp efficiency across varying water temperatures and lamp power 
levels. 

4. A ground fault in the output circuit shall be detected and communicated as a 
warning to the external controls system while the corresponding lamp 
operates undisturbed. 

5. Local visual diagnostic will be provided with LEDs for lamp driver status, 
lamp status (on, idle, preheat, fault), power and communication status. 

6. For reliability and to facilitate trouble shooting, at a minimum, the following 
external indicators (protections, status, warnings and alarms) shall be 
provided: lamp status, driver status, driver high temperature, input voltage 
out of range, lamp arc circuit open/short/out of range, lamp filament open 
circuit/out of range, end of lamp life (EOLL), ground fault, lamp circuit 
leakage (water in the sleeve), communication time-out. 

7. The lamp driver shall be capable of varying power between 30 – 100 percent 
of nominal lamp power. 

N. System Control Center (SCC): 
1. The UV control system shall include one Master UV PLC and associated 

enclosure for control and monitoring of the entire UV system. The master UV 
PLC shall be located in the UV building, as indicated on the Drawings. The 
Master UV PLC shall be provided and programmed as specified in Section 
17055, the Drawings, and this Section. 
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2. Electrical supply to the SCC will be 120 volts, 1 phase. Furnish an 
uninterruptible power supply (UPS) installed inside the PLC enclosure as 
required. UPS shall conform to the requirements in Section 17055. Where 
SUPPLIER’s equipment requires other voltages, SUPPLIER shall provide any 
transformers necessary for proper system operation. 

3. UV System control and monitoring shall be provided through display 
touchscreen to allow complete operator interface. Hardwired panel devices 
and meters shall not be permitted. 

4. The Master UV PLC control panel shall be provided with Human Machine 
Interface (HMI) as specified in Section 17055. Operator interface shall be 
menu-driven with automatic fault message windows appearing upon alarm 
conditions. 

5. Bank status shall be capable of being placed either in Manual (ON/OFF) or 
Auto mode. 

6. Banks shall be cycled in a lead/lag rotation through automatic control at the 
Master UV PLC for equal wear, and timed off to minimize bank cycling. 

7. Elapsed time of each bank shall be recorded and displayed at the HMI when 
prompted. 

8. Master UV PLC Panel shall be UL approved, rated NEMA 12. Panel shall be 
free standing. 

9. Provide heating and cooling for the panel to meet the heating and cooling 
requirements of Section 17055. 

10. The Master UV PLC shall be provided with all networking equipment required 
to properly receive and communicate information to and from the plant SCADA 
system. 

O. Hydraulic Systems Center (HSC): 
1. Electrical supply to the Hydraulic System Center shall be 480V, 3-phase, 3-

wire (plus ground) connection. 
2. The HSC houses the components required to operate the automatic cleaning 

system and bank Automatic Raising Mechanism (ARM). 
3. HSC enclosure material will be 304 Stainless Steel - NEMA 4X (IP 66). 
4. The HSC will contain hydraulic power unit complete with pump, fluid reservoir, 

manifolds, valves and filter. 
5. All hosing and tubing shall be rubber and all piping shall be Type 316 stainless 

steel. 

2.03 OPTION B: DESIGN, CONSTRUCTION AND MATERIALS – WEDECO, A XYLEM 
BRAND, DURON SYSTEM 

A. System Manufacture and Construction: 
1. The UV disinfection system shall be manufactured by Xylem. 
2. System shall include automatic mechanical cleaning, master system control 

panel, power distribution centers (one for every two banks), and accessories 
as specified. 

B. Lamp Array Configuration: 
1. The lamp array configuration shall be a staggered inclined arrangement. 
2. The single array pattern shall be continuous and symmetrical throughout the 

reactor. 
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C. UV Lamps: 
1. Lamps shall be low-pressure, high-output amalgam type. 
2. The lamp filaments shall be pre-heated prior to striking of the arc in order to 

promote lamp longevity. 
3. Each lamp shall be tested in UV-output, lamp current and lamp voltage from 

supplier. All results shall be stored in a database referencing to the individual 
batch number. The lamp batch number shall be printed on the lamp surface. 

4. Lamps will be operated by electronic lamp drivers/ballasts with variable output 
capabilities ranging from approximately 50 percent to 100 percent of nominal 
power. 

5. The filament of the lamp shall be clamped design, significantly rugged to 
withstand shock and vibration. 

6. Lamps shall not produce any ozone. 
7. Each lamp base shall incorporate a dielectric barrier or pin isolator. The pin 

isolator shall consist of a non-conductive divider placed between the lamp pins 
to prevent direct arcing across the pins in moist conditions. The barrier shall be 
dielectrically tested for 2500 volts. 

D. UV Modules: 
1. The UV modules shall be designed for submergence without causing failures 

or damage to the system or components. Lamp drivers/ballasts for powering 
UV lamps shall be located in electrical enclosures located away from the 
channel. 

2. All electrical connectors and motors located on the UV module and above the 
nominal channel water level shall either rated at NEMA 6P (IP67) or located 
within NEMA 6P (IP67) enclosures suitable for temporary submersion. 

3. Each UV module shall be equipped with an interlock switch that will 
automatically disconnect power to its associated UV bank if the module is 
raised from the UV channel or the quick disconnect plug is removed. 

4. The UV module design and mounting shall provide plug and socket quick 
disconnect facilities enabling non-technical personnel to carry out lamp 
replacement, wiper insert replacement, etc. without the need for any tools or 
specialist isolation procedures. 

5. Lamp shall be removable with the quartz sleeve and wiper system remaining 
in place. 

6. The UV lamp sleeve shall be a single piece of clear fused quartz circular 
tubing, which shall not be subject to degradation over the life of the system. 

7. The lamp socket shall be centered against the inside of the quartz sleeve and 
shall be retained by a cap nut with a ribbed exterior surface providing a 
positive handgrip for tightening/loosening without the need for any tools. This 
connection includes a self-contained o-ring, sealing the lamp and socket 
module (independently from the quartz sleeve). 

8. Each module shall be designed to allow lifting from the operating position in 
the channel to a maintenance/storage position above the channel using an 
integral electric motor. 

9. Actuation mechanism(s) for lifting the module from that channel shall be driven 
by an electric motor. 

E. Automatic Cleaning System: 
1. Each UV module shall be equipped with an automatic wiping system with 

selectable wiping frequency and number of strokes. 
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2. The cleaning system shall maintain uniform wiping tension and clean the 
quartz sleeve over the lamp's complete arc length. 

3. The wiping system shall be controlled by the UV system controller and provide 
a fully automatic, unattended operation. 

4. The number of wiping strokes per interval shall be factory preset for optimum 
effect and shall be easily reset by the operator from 1 to 5 strokes per time 
interval, with time intervals being user adjustable. 

5. Actuation mechanism for the automatic wiping system shall be driven by an 
electric motor integral with the UV module. 

6. When in the raised position, all module wetted components shall be 
accessible. 

7. The wiper system shall have the capability of being operated in either manual 
or automatic mode. In automatic mode, the cleaning wipers shall be initiated 
and controlled by the operator interface. 

F. UV Intensity Detection System: 
1. A submersible UV sensor shall continuously sense the UV intensity produced 

in each bank of UV modules. 
2. The sensor shall be according to ÖNORM M 5873-1 and shall measure only 

the germicidal portion of the light emitted by the UV lamps as measured at 254 
nm. 

3. The UV intensity monitoring system shall be calibrated in the factory. When 
the sensor is being used for dose pacing, the UV SUPPLIER shall supply an 
additional spare intensity sensor for reference checks (in addition to number 
listed in spare parts). 

4. The measured UV intensity signal shall be fed into the UV System Controller 
and used for continuous monitoring and control of the UV dose. In automatic 
mode, the UV Control System shall automatically adjust the lamp power to 
draw the minimum electrical power while maintaining the dose setpoint. 

5. The UV intensity shall be displayed on the operator interface as an absolute 
value in mW/cm². 

6. The sensor shall be automatically cleaned at the same frequency as the lamp 
sleeves to prevent fouling of the UV sensor. 

7. The UV sensor design shall be such that sensor removal can be easily 
conducted without removal of the UV module from the channel. 

8. There shall be one (1) UV sensor for every UV bank. 

G. Electrical: 
1. General: 

a. Each UV bank shall be powered from the Power Distribution Center. 
b. Each lamp driver/ballast shall drive 2 low-pressure, high-output lamps. 
c. Power factor shall not be less than 98 percent. 
d. SUPPLIER to supply all cabling between the lamps and lamp drivers. 
e. UV SUPPLIER to perform all terminations between lamps and ballasts. 
f. Electrical supply for the water level switch(es) will be provided by the 

System Control Center or the Power Distribution Center. 
g. Electrical enclosures shall be located indoors and the ambient 

temperature within the building shall not exceed 104°F. 
h. Harmonic distortion shall be measured with all UV banks in all channels at 

100 percent rated load in accordance with a general system classification 
meeting the recommended maximum harmonic distortion levels in IEEE 
519-2014 Tables 1, and 2 at the PCC. If these levels cannot be achieved 
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at the installed site, the SUPPLIER shall furnish and install all necessary 
active filters as manufactured by TCI or Schneider Electric series 
AccuSine filters to comply with IEEE 519-2014 at no additional cost to the 
City. 

H. Power Distribution Center (PDC): 
1. Electrical supply to each of Power Distribution Center(s) shall be 

480/277 Volts, 3-phase, 4-wire (plus ground) connection. 
2. Each PDC shall house all control gear, and electronic ballasts associated with 

two UV banks. 
3. PDC enclosure material will be made of Mild Painted Steel -NEMA 12 (IP 52). 
4. All Power Distribution Centers to be UL approved or equivalent. 
5. Each ballast cabinet shall be equipped with a temperature control device, 

which will shut off this part of the UV system in case of surpassing the critical 
limit of 122°F. 

6. Data concentration shall be through integrated circuit boards located inside the 
PDC. 

7. Fusing and ground detection circuits shall be located inside the PDC. 
8. All PDC’s shall be self-supporting. 
9. Each PDC shall include its own main breaker interlocked with the PDC door. 

The main breaker shall have a minimum interrupting capacity of 22 kA. This 
will allow maintenance personnel to perform any service work per local safety 
regulations. 

I. Electronic Ballast: 
1. The ballasts shall be electronic microprocessor controlled, designed as slot 

cards fitting into a rack system with a plug connector for ease of maintenance. 
2. Each ballast shall drive a pair of lamps with independent control and 

monitoring circuits, and providing individual lamp status information to the 
system control. 

3. The ballast shall detect lamp failure and initiate a re-strike sequence, 
independently from any external influence. The ballast shall attempt three re-
starts before shutting off. 

4. The ballast shall incorporate a galvanic separation of the two circuits. In case 
of the secondary circuit operating in abnormal conditions regarding voltage 
and/or amperage, the ballast shall shut off the lamp concerned. Equipment 
without this feature shall be equipped with ground fault protection. 

5. The ballast shall incorporate a pre-heat circuit to heat lamp filaments prior to 
striking the lamp arc in order to promote lamp longevity. 

6. The ballast shall be capable of varying power between 50 – 100 percent 
proportional to a 4-20 mA control signal. 

J. System Control Center (SCC): 
1. The UV control system shall include one Master UV PLC and associated 

enclosure for control and monitoring of the entire UV system. The master UV 
PLC shall be located in the UV building, as indicated on the Drawings. The 
Master UV PLC shall be provided and programmed as specified in Section 
17055, the Drawings, and this Section. 

2. Electrical supply to the SCC will be 120 volts, 1 phase. Furnish an 
uninterruptible power supply (UPS) installed inside the PLC enclosure as 
required. UPS shall conform to the requirements in Section 17055. Where 
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SUPPLIER’s equipment requires other voltages, SUPPLIER shall provide any 
transformers necessary for proper system operation. 

3. UV System control and monitoring shall be provided through display 
touchscreen to allow complete operator interface. Hardwired panel devices 
and meters shall not be permitted. 

4. The Master UV PLC control panel shall be provided with Human Machine 
Interface (HMI) as specified in Section 17055. Operator interface shall be 
menu-driven with automatic fault message windows appearing upon alarm 
conditions. 

5. Bank status shall be capable of being placed either in Manual (ON/OFF) or 
Auto mode. 

6. Banks shall be cycled in a lead/lag rotation through automatic control at the 
Master UV PLC for equal wear, and timed off to minimize bank cycling. 

7. Elapsed time of each bank shall be recorded and displayed at the HMI when 
prompted. 

8. Master UV PLC Panel shall be UL approved, rated NEMA 12. Panel shall be 
free standing. 

9. Provide heating and cooling for the panel to meet the heating and cooling 
requirements of Section 17055. 

10. The Master UV PLC shall be provided with all networking equipment required 
to properly receive and communicate information to and from the plant SCADA 
system. 

2.03 OPTION C: DESIGN, CONSTRUCTION, AND MATERIALS – CALGON CARBON 
C3500D SYSTEM 

A. System Manufacture and Construction: 
1. The UV disinfection system shall be manufactured by Calgon Carbon 

Corporation. 
2. System shall include automatic mechanical cleaning, master system control 

panel, power distribution center for each bank and accessories as specified. 

B. Lamp Array Configuration: 
1. The lamp array configuration shall be the uniform array with all lamps parallel 

to each other and to the flow. The lamps shall be evenly spaced in horizontal 
and vertical rows with centerline spacing equal in both directions. 

2. The single array pattern shall be continuous and symmetrical throughout the 
reactor. 

3. The system shall be designed for complete immersion of the UV lamps 
including both electrodes and the full length of the lamp tube in the effluent. 
Both lamp electrodes shall operate at the same temperature and be cooled by 
the effluent. 

C. UV Lamps: 
1. The lamps contained in the UV system must be the same LPHO amalgam 

lamps that were tested during system validation testing. 
2. Electrical connections at one (1) end. 
3. Each connection shall have a four (4) pin ceramic connector. 
4. The lamp design shall be a LPHO amalgam lamps of the pre-heat start design. 
5. The filament of the lamp shall be clamped design, significantly rugged to 

withstand shock and vibration. 
6. Minimum UV lamp arc length shall be 57 inches. 
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7. Lamps shall not produce any ozone. 
8. The lamp bases shall be of a durable construction resistant to UV and ozone. 
9. The lamp design shall prevent electrical arcing between electrical connections 

in moist conditions. 

D. Lamp End Seal and Lamp Holder: 
1. The open end of the quartz sleeve shall be sealed by means of a Type 316 

stainless steel nut which threads onto a coupling and compresses a sleeve 
O-ring. 

2. The sleeve coupling nut shall have a knurled surface to allow a positive hand 
grip for tightening. The nut shall not require any tools for removal. 

3. The quartz sleeve shall be held in place by means of an O-ring and 
compression washer. 

4. The UV lamp rack shall be designed to isolate the individual lamps and to 
prevent moisture from coming in contact with the electrical connections of 
other lamps in the event of a seal failure or a quartz sleeve fracture. 

E. Quartz Sleeves: 
1. Type 214 clear fused quartz circular tubing as manufactured by 

General Electric or equal. 
2. The sleeve wall thickness shall be at least 1.50 mm (nominal). 
3. The quartz sleeve material shall be rated for 90 percent UV transmission and 

shall not be subject to solarization over its lifespan. 
4. The quartz sleeves shall be fabricated with one end closed so that only the 

open end requires sealing. 

F. UV Module (UVM): 
1. Each UVM will consist of eight (8) lamps with the electronic ballasts powering 

these lamps mounted in the Power Distribution Center (PDC) located adjacent 
to the UV lamp bank. The UV module frame is fabricated from Type 316/304 
stainless steel. All components in contact with the effluent are Type 316 
stainless steel. 

2. Each lamp shall be enclosed in its individual quartz sleeve. 
3. The UVM shall be connected to receptacles on the Power Distribution Center 

(PDC) by means of two multi-conductor cables with modular repairable 
connectors. The cable connector and all of its components shall be field 
repairable. The connector shall be of a "Snap-On" design having no threads 
that may bind or be subject to cross threading. The connector shall also allow 
for visual confirmation that the connection is locked in place. Pins shall be 
made from a copper alloy with gold plating. The connector shall be coated with 
a corrosion resistant finish and all levers, bolts and screws shall be made of 
stainless steel. The connector shall meet IP 65 (UL574) requirements for direct 
water spray when mated. 

4. At the point of exit from the UVM, the multi-conductor cable shall pass through 
a water resistant strain relief. 

5. The UVM shall be designed so that when they are in place, in the UV banks 
with the grating removed, they shall support a live load of 300 lbs. without 
damage. The tops of the racks shall present a surface on which workers can 
stand to access the racks in the UV bank. 

6. The UVM shall incorporate a protective shield to prevent UV light from 
radiating above the lamp bank during normal operation. 

7. The UVM shall be designed to comply with NEMA 6P (IP 67) ratings. 
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G. UV Bank Support Rack: 
1. Quantity: One per UV bank. 
2. Design: Type 316 stainless steel, freestanding frame used to support one full 

UV bank in the channel or on the deck outside the channel. UV Banks and any 
required accessories shall be designed such that the entire bank can be lifted 
from the channel as single unit. 

3. If the rack is part of the UV module support structure in the channel, it shall be 
designed such that the entire UV bank and rack can be lifted out of the 
channel as a single unit and placed on the deck area outside of the channel. A 
permanent guiding structure shall be installed in the channel to allow the UV 
bank and support rack to be easily set into the correct position when placed 
back in the channel. The guiding structure shall be precisely adjusted during 
installation. Once correctly in position the guiding structure shall be 
permanently fixed during installation to prevent any movement during the life 
of the UV Disinfection System. The removable rack shall not impact dose 
delivery or alter the lamp spacing that was tested during the Third-Party 
Reactor Validation Testing. 

H. Automatic Cleaning System: 
1. Each UV bank shall be equipped with an automatic mechanical cleaning 

system. The cleaning system shall maintain uniform wiping tension and 
cleaning over complete wiping length of the quartz sleeve and the UV sensors. 

2. The proposed cleaning system utilizes stainless steel scrapers to keep the 
quartz sleeves clean. The stainless steel wire is wound like a spring and is 
assembled with Teflon spacers and stand-offs to form a scraper assembly. 
The quartz sleeve must be removed from the lamp rack to replace the scraper 
assembly. 

3. When the cleaning system is not in use, the drive arm will be stationary and 
parked in the home position, UV module connector end. 

4. The scrapers will be electrically actuated by an AC motor housed at the top of 
the UV module. Each UV module has its own cleaning motor. 

5. The cleaning system shall have the capability of being operated in either 
manual or automatic mode. In automatic mode, the cleaning wipers shall be 
initiated and controlled by the operator interface. 

6. Cleaning cycle intervals be field adjustable within the range of once per hour to 
once per week. 

I. UV Intensity Detection System: 
1. Each UV bank shall have a minimum of one UV intensity sensor. 
2. The UV intensity sensor shall be submersible. 
3. The UV intensity sensor shall not degrade after prolonged exposure to UV 

light. 
4. The UV intensity sensor shall continuously measure only the germicidal 

portion of the light generated (253.7 nm plus or minus 20 nm). The sensor 
must have a minimum sensitivity of 90 percent of the germicidal light. 

5. The UV intensity sensor shall be accurate within 5 percent. 
6. The UV intensity shall be displayed at the HMI when prompted, and displayed 

in milliwatts per square centimeter. 
7. The UV intensity sensor shall be factory calibrated to a national testing 

standard. 
8. Sensor should be contained in its own quartz sleeve. 
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J. Electrical: 
1. General: 

a. Each UV bank shall be powered from the Power Distribution Center. 
b. Each ballast shall drive 1 low-pressure, high-output lamp. 
c. Power factor shall not be less than 98 percent. 
d. SUPPLIER to supply all cabling between the lamps and ballasts. 

SUPPLIER shall provide all power interconnect and data cables and plugs 
between the UV modules and the Power Distribution Center. 

e. UV SUPPLIER to perform all terminations between lamps and ballasts. 
f. Electrical supply for the water level switch(es) will be provided by the 

System Control Center or the Power Distribution Center. 
g. All enclosures located outdoors shall be NEMA 4X Stainless Steel Type 

304 unless otherwise specified. All panels shall be self-supporting. 
h. Harmonic distortion shall be measured with all new UV banks in all 

channels at 100 percent rated load in accordance with a general system 
classification meeting the recommended maximum harmonic distortion 
levels in IEEE 519-2014 Tables 1, and 2 at the PCC. If these levels 
cannot be achieved at the installed site, the SUPPLIER shall furnish and 
install all necessary active filters as manufactured by TCI or Schneider 
Electric series AccuSine filters to comply with IEEE 519-2014 at no 
additional cost to the City. 

K. Power Distribution Center (PDC): 
1. The electrical supply to each PDC shall be 480/277VAC, 3 Phase, 4 Wire (plus 

ground) connection. 
2. Each PDC shall house all control gear, and electronic ballasts associated with 

one UV bank. 
3. PDC enclosure material will be made of Stainless Steel Type 304 - NEMA 4X 

(IP 66). 
4. All Power Distribution Centers to be UL approved or equivalent. 
5. Data concentration shall be through integrated circuit boards located inside 

the PDC. 
6. Fusing and ground detection circuits shall be located inside the PDC. 
7. All PDC’s shall be self-supporting. 
8. Each UV module shall be protected by a panel mounted thermal magnetic 

circuit breaker device. Circuit breakers shall be mounted in the PDC. Each 
circuit breaker shall provide visual trip indication and be capable of regular 
testing. To ensure safe operation, provide with ground fault circuit interrupter. 

9. The PDC shall provide power to the UV lamp modules via plug-in multi-pin 
connectors. This facilitates module removal from the UV channel for 
inspection and cleaning when required. 

10. Each PDC shall include its own main breaker interlocked with the PDC door. 
The main breaker shall have a minimum interrupting capacity of 22 kA. This 
will allow maintenance personnel to perform any service work per local safety 
regulations. 

11. The PDC shall be equipped with the necessary components to allow each 
bank of lamps to be controlled in either the Remote (Automatic) or Local 
(Manual) mode. Each PDC shall have a Control Card and Operator Station 
used to control and monitor the bank of lamps. 

12. Each PDC shall operate as an independent unit. In UV systems that include 
multiple banks, the operation of each PDC shall not be affected by the 
operation of other PDC's. 
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L. System Control Center (SCC): 
1. The UV control system shall include one Master UV PLC and associated 

enclosure for control and monitoring of the entire UV system. The master UV 
PLC shall be located in the UV building, as indicated on the Drawings. The 
Master UV PLC shall be provided and programmed as specified in 
Section 17055, the Drawings, and this Section. 

2. The UV control system shall include six Channel Control Centers (CCC), one 
for each channel. The CCC will house the necessary PLC equipment to 
communicate with the five PDCs and all of the required inputs and outputs for 
each channel. The CCC will be mounted outdoors and shall be made of 
Stainless Steel Type 304 - NEMA 4X (IP 66). 

3. Electrical supply to the SCC will be 120 volts, 1 phase. Furnish an 
uninterruptible power supply (UPS) installed inside the PLC enclosure as 
required. UPS shall conform to the requirements in Section 17055. Where 
SUPPLIER’s equipment requires other voltages, SUPPLIER shall provide any 
transformers necessary for proper system operation. 

4. UV System control and monitoring shall be provided through display 
touchscreen to allow complete operator interface. Hardwired panel devices 
and meters shall not be permitted. 

5. The Master UV PLC control panel shall be provided with Human Machine 
Interface (HMI) as specified in Section 17055. Operator interface shall be 
menu-driven with automatic fault message windows appearing upon alarm 
conditions. 

6. Bank status shall be capable of being placed either in Manual (ON/OFF) or 
Auto mode. 

7. Banks shall be cycled in a lead/lag rotation through automatic control at the 
Master UV PLC for equal wear, and timed off to minimize bank cycling. 

8. Elapsed time of each bank shall be recorded and displayed at the HMI when 
prompted. 

9. Master UV PLC Panel shall be UL approved, rated NEMA 12. Panel shall be 
free standing. 

10. Provide heating and cooling for the panel to meet the heating and cooling 
requirements of Section 17055. 

11. The Master UV PLC shall be provided with all networking equipment required 
to properly receive and communicate information to and from the plant SCADA 
system. 

M. Chemical Cleaning Tank: 
1. The UV system supplier shall furnish a 304L stainless steel liner with drain 

stub and fiber-reinforced plastic (FRP) cover for installation by the Contractor. 
The module cleaning station should accommodate one complete UV bank of 
UV modules immersed in citric or phosphoric acid (5-10 percent concentration 
with pH between 2.0 and 3.0). 

2. The location and elevation of the chemical cleaning tank located adjacent to 
the channels, as indicated on the Drawings. 

3. The chemical cleaning tank shall be provided with a drain connection. 

2.03 OPTION D: DESIGN, CONSTRUCTION, AND MATERIALS – SUEZ/OZONIA 
AQUARAY ® 3X SYSTEM 

A. System Manufacture and Construction: 
1. The UV disinfection system shall be manufactured by Suez. 
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2. System shall include automatic mechanical cleaning, master system control 
panel, power distribution centers (two for every channel), and accessories as 
specified. 

B. UV Lamps: 
1. Lamps shall be low-pressure, high-output amalgam type. 
2. The lamp filaments shall be pre-heated prior to striking of the arc in order to 

promote lamp longevity. 
3. Lamps will be operated by electronic lamp drivers/ballasts with variable output 

capabilities ranging from approximately 60 percent to 100 percent of nominal 
power. 

4. The filament of the lamp shall be clamped design, significantly rugged to 
withstand shock and vibration. 

5. Lamps shall not produce any ozone. 
6. UV lamps shall have a single-ended electrical connection on top of the lamp 

with 4 wires. 
7. The electrical connections of the UV lamps at one end shall be through a non-

proprietary pigtail with molded 2-wire connector. 
8. Minimum UV lamp arc length shall be 62 inches. 
9. The lamp design shall prevent electrical arcing between electrical connections 

in moist conditions. 

C. UV Quartz Sleeves: 
1. The UV lamps are to be protected from contact with the effluent by a 99.9 

percent silicon dioxide quartz jacket with a minimum of 90 percent 
transmission of UV radiation at the 253.7 nanometer wavelength and have a 
nominal OD of 44.0 mm and a wall thickness of 2.3 mm. 

2. One end of the quartz sleeve shall be a domed and the other open with 
smooth radius edges. 

D. UV Module (UVM): 
1. Each UV module (UVM) shall consist of 36 vertical low-pressure, high-output 

UV lamps arranged in a staggered array configuration. 
2. Each UV module shall be fabricated from Type 316L stainless steel. 
3. The lid covering the module enclosure shall include six individual latches and 

clamp against an internal gasket. 
4. Four support legs constructed of Type 316L stainless steel shall connect the 

module enclosure to a bottom pan. 
5. All electrical connections and terminations shall be above maximum operating 

water elevations. 
6. All wires connecting the lamps to the ballasts shall be enclosed inside the 

enclosure of the UV module and not exposed to the effluent. 
7. Each UVM shall be equipped with lifting lugs to allow for the attachment of a 

lifting spreader for removal of the modules from the channel. 
8. Automatic interlock protection shall be incorporated into each UVM enclosure 

such that with the opening of the module enclosure lid power to the lamps will 
be automatically shut off. 

9. Each module shall be identified by electronic serial number accessible from 
the Data Control Assembly. 
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E. Eye Protection Plates: 
1. The eye protection plates shall be Type 304 stainless steel and suspended 

above the effluent in the channel by means of slotted angles allowing 
adjustment to the precise height of the channel and requiring no fastening of 
the individual UV lamp modules. 

2. The eye protection plates shall be designed so that no UV light radiates above 
the channel when the UV lamp modules are energized and fully immersed in 
the effluent. 

F. Automatic Cleaning System: 
1. Each UV module shall be equipped with an automatic mechanical wiping 

system. The cleaning system shall maintain uniform wiping tension and clean 
the quartz sleeve over the lamp's complete arc length. 

2. Wipers shall be fabricated of Teflon and installed in a manner, which 
accommodates any irregularities associated with the quartz sleeves and 
precludes any binding during operation. 

3. The wipers shall be replaceable without dismantling the wiper drive system, 
complete removal of the quartz sleeves, or disassembly of the module 
structure. 

4. When not in use, the wipers shall be stationary above the water level 
elevation. When in use, the wipers shall travel the full length of the UV lamp 
sleeves. 

5. The wiper system shall be mechanically driven with a single drive assembly. 
The drive shall incorporate a centrally located means of supporting and 
aligning the wipers properly throughout the travel. 

6. The mechanical wipers shall be electrically actuated by an AC motor housed in 
the module enclosure. Power supply for the motor shall be derived from the 
Power Distribution Center as necessary. 

7. The wiper system shall have the capability of being operated in either manual 
or automatic mode. In automatic mode, the cleaning wipers shall be initiated 
and controlled by the master UV PLC. 

8. Cleaning cycle intervals shall be field adjustable within the range of once per 
hour to once per week. 

G. UV Intensity Sensors: 
1. Each UV bank shall have a minimum of one UV intensity sensor. 
2. The UV intensity sensor shall be submersible. 
3. The UV intensity sensor shall not degrade after prolonged exposure to UV 

light. 
4. The UV intensity sensor shall continuously measure only the germicidal 

portion of the light generated (253.7 nm plus or minus 20 nm). The sensor 
must have a minimum sensitivity of 90 percent of the germicidal light. 

5. The UV intensity sensor shall be accurate within 5 percent. 
6. The UV intensity shall be displayed at the HMI when prompted, to a maximum 

of 99.9 milliwatts per square centimeter. 
7. The UV intensity sensor shall be factory calibrated to a national testing 

standard. 
8. Sensor should be contained in its own quartz sleeve. 



September 2016 11289-31 8871G10 
pw:\\Carollo/Documents\Client/CA/Santa Rosa/8871G10/Specifications/Procurement\11289 (_FINAL_) 

H. Electrical: 
1. General: 

a. Each UV bank shall be powered from the Power Distribution Center 
(PDC). Two PDC's per channel. 

b. Each lamp driver/ballast shall drive 2 low-pressure, high-output lamps. 
c. Power factor shall not be less than 98 percent. 
d. SUPPLIER to supply all cabling between the lamps and lamp drivers. 

SUPPLIER shall provide all power interconnect and data cables and plugs 
between the UV modules and the Power Distribution Center. 

e. UV SUPPLIER to perform all terminations between lamps and ballasts. 
f. Electrical supply for the water level switch(es) will be provided by the 

System Control Center or the Power Distribution Center. 
g. Electrical enclosures shall be located indoors and the ambient 

temperature within the building shall not exceed 104°F. 
h. Harmonic distortion shall be measured with all UV banks in all channels at 

100 percent rated load in accordance with a general system classification 
meeting the recommended maximum harmonic distortion levels in IEEE 
519-2014 Tables 1, 2 at the PCC. If these levels cannot be achieved at 
the installed site, the SUPPLIER shall furnish and install all necessary 
active filters as manufactured by TCI or Schneider Electric series 
AccuSine filters to comply with IEEE 519-2014 at no additional cost to the 
City. 

I. Power Distribution Center (PDC): 
1. Electrical supply to each of Power Distribution Center(s) shall be 

230/133 Volts, 3-phase, 4-wire (plus ground) connection. 
2. Each PDC shall house all control gear, and electronic ballasts associated with 

one UV channel. 
3. PDC enclosure material will be made of Mild Painted Steel -NEMA 12 (IP 52). 
4. All Power Distribution Centers to be UL approved or equivalent. 
5. Each ballast cabinet shall be equipped with a temperature control device, 

which will shut off this part of the UV system in case of surpassing the critical 
limit of 122°F. 

6. Data concentration shall be through integrated circuit boards located inside the 
PDC. 

7. Fusing and ground detection circuits shall be located inside the PDC. 
8. All PDC’s shall be self-supporting. 
9. Each UV module shall be protected by a panel mounted thermal magnetic 

circuit breaker device. Circuit breakers shall be mounted in the PDC. Each 
circuit breaker shall provide visual trip indication and be capable of regular 
testing. To ensure safe operation, provide with ground fault circuit interrupter. 

10. The PDC shall provide power to the UV lamp modules via plug-in multi-pin 
connectors. This facilitates module removal from the UV channel for inspection 
and cleaning when required. 

11. Each PDC shall include its own main breaker interlocked with the PDC door. 
The main breaker shall have a minimum interrupting capacity of 22 kA. This 
will allow maintenance personnel to perform any service work per local safety 
regulations. 

J. Electronic Ballast: 
1. The ballasts shall be electronic microprocessor controlled, designed as slot 

cards fitting into a rack system with a plug connector for ease of maintenance. 
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2. Each ballast shall drive a pair of lamps with independent control and 
monitoring circuits, and providing individual lamp status information to the 
system control. 

3. The ballast shall detect lamp failure and initiate a re-strike sequence, 
independently from any external influence. The ballast shall attempt three re-
starts before shutting off. 

4. The ballast shall incorporate a galvanic separation of the two circuits. In case 
of the secondary circuit operating in abnormal conditions regarding voltage 
and/or amperage, the ballast shall shut off the lamp concerned. Equipment 
without this feature shall be equipped with ground fault protection. 

5. The ballast shall incorporate a pre-heat circuit to heat lamp filaments prior to 
striking the lamp arc in order to promote lamp longevity. 

6. The ballast shall be capable of varying lamp power between 60 percent and 
100 percent of nominal power. 

7. Ballast power consumption shall not exceed 432 watts per lamp with both 
lamps operating at the nominal operating voltage of 230 V. 

K. System Control Center (SCC): 
1. The UV control system shall include one Master UV PLC and associated 

enclosure for control and monitoring of the entire UV system. The master UV 
PLC shall be located in the UV building, as indicated on the Drawings. The 
Master UV PLC shall be provided and programmed as specified in Section 
17055, the Drawings, and this Section. 

2. Electrical supply to the SCC will be 120 volts, 1 phase. Furnish an 
uninterruptible power supply (UPS) installed inside the PLC enclosure as 
required. UPS shall conform to the requirements in Section 17055. Where 
SUPPLIER’s equipment requires other voltages, SUPPLIER shall provide any 
transformers necessary for proper system operation. 

3. UV System control and monitoring shall be provided through display 
touchscreen to allow complete operator interface. Hardwired panel devices 
and meters shall not be permitted. 

4. The Master UV PLC control panel shall be provided with Human Machine 
Interface (HMI) as specified in Section 17055. Operator interface shall be 
menu-driven with automatic fault message windows appearing upon alarm 
conditions. 

5. Bank status shall be capable of being placed either in Manual (ON/OFF) or 
Auto mode. 

6. Banks shall be cycled in a lead/lag rotation through automatic control at the 
Master UV PLC for equal wear, and timed off to minimize bank cycling. 

7. Elapsed time of each bank shall be recorded and displayed at the HMI when 
prompted. 

8. Master UV PLC Panel shall be UL approved, rated NEMA 12. Panel shall be 
free standing. 

9. Provide heating and cooling for the panel to meet the heating and cooling 
requirements of Section 17055. 

10. The Master UV PLC shall be provided with all networking equipment required 
to properly receive and communicate information to and from the plant SCADA 
system. 

L. Chemical Cleaning Tank: 
1. The UV system supplier shall furnish a 304L stainless steel liner with drain 

stub and fiber-reinforced plastic (FRP) cover for installation by the Contractor. 
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The module cleaning station should accommodate 4 modules immersed in 
citric or phosphoric acid (5-10 percent concentration with pH between 2.0 and 
3.0). 

2. The location and elevation of the chemical cleaning tank located adjacent to 
the channels, as indicated on the Drawings. 

3. The chemical cleaning tank shall be provided with a drain connection. 

2.04 ACCESSORIES 

A. Face Shields: 
1. Quantity: Four (4). 
2. Design: Block UV light wavelengths between 200 and 400 nm. 

B. Water Level Sensors: 
1. A minimum of two point ultrasonic level sensors, provided by SUPPLIER, shall 

be included for each channel and shall be as specified in Section 17055. 
Wiring of the level sensor shall ensure that each PDC is independently 
operated. 

2. During manual, automatic, and remote modes of system operation, the water 
level sensor shall ensure that the automatic cleaning system is disabled if the 
water level in the channel drops below an acceptable value. 

C. On-Line UV Transmittance (UVT) Monitor: 
1. Provided by SUPPLIER as specified in Section 17055. 
2. SUPPLIER shall supply all components necessary for mounting the UVT 

monitor as specified. 

D. Inlet Baffle Plate: 
1. Provide an inlet baffle on upstream end of UV channel at location as indicated 

on the Drawings and as designed by the UV equipment SUPPLIER. 
2. Design: 

a. Designed to promote plug flow to the UV bank. 
b. Located at upstream end of UV channel. 
c. Designed to be removable. 
d. Maximum headloss: 2.0 inches. 

3. Materials: 
a. Plates: 316 stainless steel. 
b. Guides: 316 stainless steel. 
c. Anchor Bolts and Other Fasteners: 316 stainless steel. 

E. UV Module Support Racks (if applicable): 
1. Quantity: Two module racks. 
2. Design: Stainless steel, freestanding rack with integral brakes on all four legs 

that can be used to hang a UV module. 

F. UV Module Lifting Sling (if applicable): 
1. Quantity: Two. 
2. Design: Supplier's standard equipment and material. 

G. UV Bank Lifting Sling (if applicable): 
1. Quantity: Two. 
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2. Design: Supplier's standard equipment and material. Lifting sling shall be rated 
to handle load of entire UV bank including all UV modules and bank frame (if 
applicable). 

2.05 LEVEL CONTROL WEIR 

A. Contractor shall provide the level control weir as shown on the Drawings. 

B. Design: 
1. The effluent level control weir shall be designed to: 

a. Maintain the minimum water surface elevation as required for each 
Suppliers' equipment. 

b. The UV Disinfection System meets the hydraulic constraints specified 
herein, under all flow conditions. 

c. Head over the weir shall not be greater than 2.5 inches at the Peak Flow. 
d. The level control weir shall be located as indicated on the Drawings. 

C. Materials: 
1. Weir: 316 stainless steel. 
2. Supports, Anchor Bolts and Other Fasteners: 316 stainless steel. 

2.06 INSTRUMENTATION AND CONTROLS 

A. General: 
1. Network communication between the UV system and the existing Plant 

SCADA system shall be provided via an Ethernet connection. A separate 
Ethernet or communication connection shall be used for PLC communications 
to the Power Distribution Centers, if required. 

2. All instrumentation used in the UV disinfection system control or monitoring 
shall be individually fused or circuit breaker protected to minimize the effects of 
any single point of failure. 

3. The SUPPLIER shall design, provide hardware and software, install, and 
program the control system in accordance with Section 17055. 

B. Control System and Strategy: 
1. Programming – The UV Equipment SUPPLIER shall be responsible for 

preparing, writing, and testing all ladder logic associated with the UV control 
system. 

2. Components – UV Equipment SUPPLIER will provide PLC-based system 
control center with operator interface and interconnects for monitoring the 
system through the plant control system. The PLC outputs to the plant control 
system shall be via Ethernet communication. Provide all required 
hardware/software and programming. 

3. The system’s HMI for the Master UV PLC shall provide manual-auto control of 
entire UV system. 

4. Provide a separate local-off-remote switch on each PDC enclosure. The PDC 
local-off-remote switch shall override the control of any other remote device. 

5. UV Disinfection System monitoring and control system shall be as defined in 
this Section and Section 17055. 

6. All electrical and instrumentation/controls shall be in accordance with Related 
Sections of Divisions 16 and 17 of the Specifications and meet the 
requirements of the Project P&IDs. Control and Instrumentation including 
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documentation and labels shall conform to related Section 17055. Labeling 
and wire identification labels shall conform to related Sections of Division 16. 

7. UV System Control Philosophy: 
a. Final control philosophies are subject to approval by the Engineer and 

City. 
b. The Master UV PLC shall control all the channels of the UV disinfection 

system. Monitored parameters including UV transmittance, flow, and UV 
intensity shall be used to operate each channel individually to deliver the 
setpoint dose. UV transmittance shall be monitored at the influent channel 
of the UV disinfection process. Flow shall be monitored at each channel. 
UV intensity shall be monitored for each UV bank. 

c. All control philosophies shall use the dose equation included in the 
Engineering Report of the proposed UV Disinfection System, to 
continuously calculate the delivered dose of the system and automatically 
vary the lamp power and control the system as required to minimize 
energy use and deliver the target dose at all times. The dose equation 
and control philosophy shall be as follows: 
1) Dose as a function of flow, UVT, and UV intensity sensor value, 

directly in agreement with Third-Party Reactor Validation Testing 
results and approved by the Engineer. The control system shall 
generate an alarm when the delivered UV dose is less than the 
setpoint UV dose. 

2) Operator shall have the capability of increasing the number of duty 
channels by one via a pushbutton on the UV HMI or SCADA. The 
Operator shall also be able to remove this additional duty channel 
from the channel sequence. 

3) Operator shall be able to select the number redundant banks 
available in an online channel. If the number of available redundant 
banks is reduced below this setpoint then an additional duty channel 
shall be placed online. 

8. Control Strategy: The UV control system shall be programmed to control the 
UV system as follows: 
a. General: 

1) The UV control system shall monitor and control all equipment as 
specified herein to ensure that the target UV dose of the UV process 
is delivered in each channel for the given flow, UVT, and attenuated 
lamp conditions. 

2) The PLC program shall have the dose equation that is included in the 
Engineering Report of the proposed UV Disinfection System. 

3) The target UV dose shall be an operator adjustable setpoint. The 
allowable target UV dose shall range from 50 percent of the design 
dose to 200 percent of the design dose. The design dose 101 
mJ/cm2. 

4) The Master UV PLC shall execute the following for the entire UV 
system: 
a) Monitor the flow in the channel and UV intensity at each bank. 
b) Monitor the level in each UV channel: 

(1) Bring additional channel on-line, if available, if the water 
level in a channel exceeds the HIGH LEVEL. 

c) Calculate the UV dose delivered in each channel as specified in 
Articles 2.06.B.7.c and 2.06.B.8.a.2). 
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d) Control all UV equipment in the channel to deliver the target UV 
dose in the channel. 

e) Control the automatic cleaning system. 
f) Control the inlet gate of each channel. 
g) Control the outlet gate of each channel. 
h) Monitor UVT and UV Intensity (UVI). 
i) Calculate and trend flow through the system. 
j) Totalize the effluent flow measured in each channel. 
k) Signal PDC’s to start-up and shutdown as required. The Master 

UV PLC shall alternate the call sequence of the UV channels. 
The channels shall be sequenced in a “last on, first off” basis. If 
a channel fails to meet the target dose, the call sequence shall 
automatically proceed to the next available channel. If no 
additional channels are available then the system shall alarm. 

l) When one channel is to be taken off-line in a multi-channel UV 
system, the Master UV PLC shall first determine whether the 
total influent flow can be treated in the remaining channels prior 
to taking a channel off-line. 

m) The Master UV PLC shall open and close the inlet and outlet 
gates, and shall startup standby UV banks and channels as 
required. 

n) The Master UV PLC shall monitor the operating hours of each 
UV channel. A separate HMI screen is required to indicate which 
UV banks have operated more than 12 hours in a day or more 
than an average of 8 hours per day over a 7 day period. This 
information will be used by operations to determine which UV 
channels need to be sampled for compliance. 

5) Each channel shall be equipped with a magnetic flow meter to 
measure the flow in the channel. This information shall be sent to 
Plant SCADA from the Master UV PLC. The Master UV PLC shall 
use the measured flow to control the UV lamps within each channel 
to deliver the target dose. An alarm shall be triggered if the flow 
differential between the online channels exceeds a setpoint value. 
The default setpoint shall be 5 percent. 

6) Level sensors provided must detect high and low water levels in the 
channel. Level sensors are wired to the PDC and/or SCC. 

b. Automatic Control: With all of the devices in at least two channels (inlet 
gate, UV banks, and outlet gate) set to Auto mode, the operator can place 
the UV system into “Auto” mode from the Master UV PLC or plant 
SCADA. This allows the Master UV PLC to control the UV system to 
deliver the target UV dose: 
1) General: 

a) The lead channel shall always be on-line. 
b) Based on the measured flow through each channel, the Master 

UV PLC shall select the number of banks to be in service and 
the required power setting of each operating bank. The Master 
UV PLC shall be able to select the minimum and maximum flow 
through a channel in automatic mode. The selection of the 
service channels must be based upon the utilization of all 
channels in the service rotation. 
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c) The Master UV PLC shall automatically rotate the lead channel 
based on a timer. The timer shall be operator adjustable and 
range from 24 to 200 hours. The automatic rotation of the lead 
channel shall be Enabled or Disabled via a pushbutton on the 
appropriate HMI screen. 

d) The Master UV PLC shall monitor the power level (ballast power 
level or lamp current) of each UV lamp and minimize the total 
power required to deliver the target dose in the channel. 

e) The number of ON/OFF cycles for any one UV bank shall not 
exceed four (4) times per 24 hours, on average. 

2) Start-Up Procedure of a Channel: When a channel is required to be 
brought into service, the Master UV PLC will initiate the following 
Start-up Procedure: 
a) If an additional channel is required, the outlet gate of that 

channel shall open. Opening shall be done gradually or in 
phases to limit the inrush of water. 

b) The Master UV PLC will monitor the Channel (Banks) effluent 
low level signals. If the low level signal(s) are not in alarm then 
turn ON all banks of lamps. 
The Master UV PLC shall initiate an automatic cleaning cycle on 
the banks that have been placed on-line. 
After the outlet gate is fully open and lamp warm-up mode 
expires open the inlet gate. 

c) If an effluent low level alarm exists in any of the Banks in the 
channel after the outlet gate is fully open, then generate a Major 
Alarm, “Minimum Level Not Reached During Warm-up.” 

d) If channel that was placed in service is replacing another 
channel then after the inlet gate is fully open, close the inlet gate 
of the channel going offline. After the inlet gate is fully closed, 
close the outlet gate: 
(1) The Master UV PLC shall initiate an automatic cleaning 

cycle on the banks that have been placed off-line. 
After the outlet gate is fully closed, turn OFF all banks of 
lamps within the channel that is going off-line. 

e) If the inlet gate for the channel that is being placed into service 
fails to open, then a fail status shall be generated at SCADA and 
the Master UV PLC. “Inlet Gate Position Failed” alarm is a Major 
alarm, ensure that the other channel is on-line. 

f) If the outlet gate for the channel that is being placed into service 
fails to open, then a fail status shall be generated at SCADA and 
the Master UV PLC. "Outlet Gate Position Failed" alarm is a 
Major alarm, ensure that the other channel is on-line. 

g) After the inlet gate is fully open, switch the Dose Pacing PID to 
Auto. The Master UV PLC shall optimize the percent ballast 
power level or lamp current to the UV lamps to deliver the target 
UV dose. 

3) Shutdown Procedure of a Channel: When a channel is required to be 
taken out of service, the Master UV PLC shall initiate the following 
Shut-down Procedure to be executed by the Master UV PLC: 
a) The Master UV PLC shall calculate the new flow that will occur 

in each available channel when the channel that is being taken 
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off-line is completely out of service AND isolated from the 
influent flow. 

b) If the number of operating channels is sufficient to treat the total 
flow with one less channel then the Master UV PLC will initiate 
the channel Shutdown Procedure detailed in items d) and e) 
below. 

c) If the number of operating channels is not sufficient to treat the 
total flow with one less channel then the Master UV PLC will 
maintain the current number of operating channels and display 
an informational warning. 

d) After each remaining channel is delivering the setpoint dose 
required for the current flow and additional flow, the inlet gate of 
the channel being taken off-line shall close. After the inlet gate is 
fully closed the outlet gate shall close: 
(1) After the Master UV PLC has sent the close command to 

the outlet gate, the Master UV PLC shall initiate an 
automatic cleaning cycle on the banks that have been 
taken off-line. 

e) Upon verification that the inlet and outlet gates have been 
closed, the Master UV PLC shall turn the UV lamps off in the 
channel being taken out of service. 

c. Upon Major (HIGH Priority) Alarm: 
1) With the system in Auto mode, the Master UV PLC shall initiate the 

channel Shutdown Procedure specified herein under the following 
conditions after the next available channel has been placed in 
service: 
a) All Major alarms generated by the Channel and their respective 

Banks will cause the next available channel to be placed in 
service and the channel with the Major alarm to be placed out of 
service. 

b) If the Major alarm is a low level alarm then the respective Bank 
of lamps will automatically turn off. Any major alarm generated 
by the Channel is a Channel shutdown alarm. The next available 
channel is placed in service and the channel with the Major 
alarm is placed out of service. 

c) If another channel is not available then the channel with the 
Major alarm will remain on-line and the Master UV PLC will 
generate a Major alarm, ”Not Enough Banks Available.” 

d) If the other available channels have a Major alarm then the 
entire UV system, all banks, shall be placed on-line with the 
power to all the lamps set to 100 percent. 

d. Upon LOW UVT Alarm: 
1) The UV system shall continue operating. 
2) The Master UV PLC shall trigger a Low UVT alarm at Plant SCADA. 
3) A Plant operator shall take a direct sample of effluent in the UV 

channels and shall measure the UVT with a portable UVT analyzer: 
a) If UVT measured by the UVT analyzer in the channel is 

verifiable by the portable UVT analyzer, the UV system shall 
continue operating without modification. 

b) If the UVT measured by the UVT analyzer is not verifiable by the 
portable UVT analyzer, the Plant operator shall, at the Master 
UV PLC, manually input the Default UVT value to be used to 
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operate the UV system. The operator shall then select to 
operate the UV system with the Default UVT at the Master UV 
PLC. The Default value of the manually entered UVT shall be 
55 percent. 

e. Upon High Turbidity Alarm: 
1) Divert the filter effluent if any of the following conditions occur: 

a) An average of 2 NTU or greater within a 24 hour period. 
b) 5 NTU or greater more than 5 percent of the time within a 24 

hour period. 
c) 10 NTU or greater at any time. 

2) Sampling rate for average turbidity calculation shall be 15 minutes 
which represents 96 samples over a 24 hour period. 

3) If diversion capacity is no longer available then SCADA will send the 
UV system a Bypass signal that will force all available UV channels 
and banks online and at 100 percent output until the Bypass signal is 
deactivated. 

f. Upon Loss of Flow Signal Alarm: 
1) The Master UV PLC shall trigger a Loss of Flow Signal alarm at Plant 

SCADA and set the channel flow to the design flow rate. This will 
allow the UV system to respond while the channel is being rotated 
out of service. 

g. Upon Minor (LOW Priority) Alarm: 
1) The Master UV PLC shall continue normal operation, monitoring and 

controlling the equipment as needed to deliver the target dose. 
h. Power Failure: 

1) Power Failure as Indicated by Power Failure Relay PLC Inputs. 
i. Power Failure Recovery: 

1) Following a power failure, loss of power at all PDC’s, the plant 
Master UV PLC shall initiate communications with all of the PDC’s 
and restore the last state of operation prior to the power failure. 

2) The number of duty channels placed online after a power failure shall 
be based on an operator adjustable start-up flow. 

3) During a power failure only the inlet gates will close. The outlet gates 
shall remain in the same state as prior to the power failure. 

j. Out-of-Service (Maintenance) Mode: 
1) When Channel Out-of-Service mode is initiated at the Master UV 

PLC, the Master UV PLC shall execute the Shutdown Procedure as 
described in Article 2.06.B.8.b.3): 
a) In Auto mode, the lead channel must remain on-line. 
b) If there are an insufficient number of banks in the remaining 

channels to treat the total flow then the Shutdown Procedure 
shall not continue. 

c) If there are sufficient number of banks in the remaining channels 
to treat the total flow then the Shutdown Procedure shall 
continue. 

2) When Bank Out-of-Service mode is initiated at the Master UV PLC, 
the Master UV PLC shall execute the following procedure: 
a) If the requested bank is a duty bank then generate the message, 

"Requested Bank is not Available". 
b) If the requested bank is a redundant bank in the channel and is 

offline then place that bank in Out-of-Service mode. This will 
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allow plant maintenance staff to make minor repairs in the bank 
without having to rotate the duty channels. 

3) While in Out-of-Service mode, the UV control system shall disregard 
all alarms associated with that channel/bank and treat the channel/ 
bank as off-line with respect to monitoring and reporting values. 

k. Water Level: 
1) During Manual and Automatic modes of system operation, the 

Master UV PLC shall ensure that the lamps in the channel extinguish 
automatically if the water level in the channel drops below an 
acceptable value. The acceptable water level is specific to each UV 
system and shall be specified by UV Manufacturer. 

2) During Manual and Automatic modes of system operation, the 
Master UV PLC shall ensure that the automatic cleaning system is 
disabled if the water level in the channel drops below an acceptable 
value specified by the UV Manufacturer. 

l. With the UV system in Manual mode, the UV system shall be operated 
through the local Master UV PLC HMI or Plant SCADA: 
1) The operator shall have the ability to manually adjust the power 

(lamp current) of the individual UV banks as well as turn banks ON 
and OFF. 

2) The operator shall have the ability to manually open and close the 
inlet and outlet gates. 

3) The Master UV PLC shall continue to monitor the UV lamps and 
dose in manual mode. 

4) The safety devices shall continue to act as permissives in Manual 
mode to prevent any potential damages to the UV system. 

m. Alarms and Monitoring: 
1) Provide HMI alarms and monitoring required as specified herein and 

on the P&IDs, and transmit all monitored information and alarms to 
the plant SCADA system. 

2) All analog alarm values (setpoints) shall be operator adjustable via 
the UV HMI and via the plant SCADA system. 

n. Monitoring and Controls: 
1) Bank ON/OFF status for each bank, status, and action. 
2) Lamp Status and Alarm for each bank: 

a) ON. 
b) OFF. 
c) WARM-UP. 
d) FAILED. 
e) ADJACENT LAMP FAILURE. 
f) MULTIPLE LAMP FAILURE. 

3) UV Intensity (each bank), setpoints and value. 
4) Elapsed time per bank. 
5) Lamp run time for each lamp with the ability to reset counter, 

individually or all lamp timers within a bank. 
6) Number of starts per lamp. 
7) Cumulative number of ON/OFF cycles (each bank). 
8) Bank power (lamp current) process variable (PV) and setpoint (each 

bank). 
9) UV transmittance value. 
10) Provide the operator the ability to set the UVT value to manual and 

manually enter the UVT value based on laboratory testing. 
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11) Setpoint UV dose. 
12) Flow rate (each channel). 
13) Turbidity. 

o. Major (High Priority) Alarms: 
1) Inlet Gate FAIL – Fail to Open/Close. 
2) Outlet Gate FAIL - Fail to Open/Close. 
3) Module FAIL (circuit breaker/GFI trip). 
4) Bank FAIL to energize. 
5) LOW-LOW Intensity (intensity probe reading drops below an operator 

adjustable setpoint accessible at the Master UV PLC or from the 
SCADA). 

6) LOW Dose (delivered RED dose drops below an operator adjustable 
setpoint accessible at the Master UV PLC or from the SCADA). 

7) Channel HIGH Water Level. 
8) Channel LOW Water Level. 
9) Not Enough Banks Available FAIL. 
10) Adjacent Lamp FAIL (2 or more adjacent lamps fail), include location 

of lamps by bank and position. 
11) Multiple (Percent) Lamp FAIL (more than operator adjustable 

percentage setpoint lamps fail per bank). Default setpoint will be 5 
percent. 

12) Power Fail. Alarm generated from external dry contact provided from 
each UV power distribution center. 

13) Loss of Flow Signal at SCC. 
14) Loss of UV Intensity Signal at PDC. 
15) Loss of UV Transmittance Signal at SCC. 
16) Communication Fail, Master UV PLC to SCADA. 
17) Communication Fail, Master UV PLC to UV PDC’s. 
18) High Turbidity. 
19) Off-Spec Water Discharge. 

p. Minor (Low Priority) Alarms: 
1) LOW UV Intensity (intensity probe reading drops below an operator 

adjustable setpoint accessible at the UV HMI or from the SCADA). 
2) LOW UVT (UV transmittance drops below an operator adjustable 

setpoint accessible at the UV HMI of from the SCADA). 
3) Cleaning System Fail. 
4) Individual Lamp FAIL (include location of lamp by bank and position). 
5) Cabinet High Temperature. 
6) High Turbidity alarm is triggered if the average turbidity within a 24 

hour period exceeds the operator adjustable setpoint. Setpoint 
default shall be 1.5 NTU. 

q. Screen Indicators: 
1) All inputs, monitoring and alarms listed in this specification must be 

shown visibly within the HMI screen. Additional items to be displayed 
on the HMI screen include: 
a) Inlet Gate Open and Closed Indications. 
b) Inlet Gate Manual/Automatic Status Indication. 
c) Outlet Gate Open and Closed Indications. 
d) Outlet Gate Manual/Automatic Status Indication. 
e) Channel Flow. 
f) UV Transmittance. 
g) Bank ON/OFF Status. 
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h) Bank Manual/Automatic Status. 
i) Bank Warming-up/Operating Status. 
j) Bank Elapsed Time. 
k) Individual Lamp Run Time. 
l) Number of starts per Bank. 
m) Dose Indication per Channel. 
n) UV intensity sensor indications (for each bank). 
o) Turbidity. 

PART 3 EXECUTION 

3.01 INSTALLATION 

A. Installation of the UV equipment shall be by the Contractor in accordance with the 
Installation Contract Documents, and SUPPLIER’s engineering drawings and 
instructions. SUPPLIER shall supervise the installation of the UV equipment. The 
Contractor, in accordance with the Installation Contract Documents and the 
SUPPLIER’s engineering drawings and instructions, shall install the equipment 
provided by the SUPPLIER under the UV Disinfection Equipment System Proposal. 

3.02 FIELD EQUIPMENT CHECKS 

A. Equipment Checks: Prior to the Field Testing (as detailed below, including Hydraulic 
and Alarm Testing, Initial Performance Test, and other testing), the SUPPLIER shall 
check that all equipment is installed properly and functions as specified herein. The 
equipment checks shall include, but not be limited to: 
1. Proper installation and alignment of UV support structure defined as the 

concrete channels containing the UV banks and associated mounting 
brackets. 

2. Water tightness of all submerged equipment. 
3. Proper placement of UV lamp banks to assure specified water levels relative to 

the lamps. 
4. Electrical wiring and connections. 
5. Proper operation of instrumentation, alarms, and operating indicators 

associated with the UV equipment. 
6. Proper placement and operation of lamp driver/ballast and other equipment in 

the control panels. 
7. Adequate ventilation in the control panels. 
8. Proper operation of lamp bank shutoff switches and ground fault circuit 

interrupters. 

B. Upon completion of equipment checks, the SUPPLIER shall submit to the City 
written certification that all UV equipment and accessory equipment associated with 
the UV disinfection system have been properly installed, are in good condition, are 
functioning properly, and are in accordance with the Installation Contract 
Documents. 
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3.03 FACTORY ACCEPTANCE TESTING 

A. Perform factory testing as specified in Section 01756. The City shall participate in 
witness testing activities. This participation shall serve as a learning experience for 
operations and maintenance personnel. One factory visit by three (3) City’s 
PERSONNEL/REPRESENTATIVES for total of 15 person days (including travel 
time, 5 days per person) must be performed to witness the testing activities. 
SUPPLIER shall reimburse the City for all travel and lodging cost. 

3.04 FIELD TESTING 

A. Following the SUPPLIER’s calibration of instruments, the SUPPLIER shall perform 
Component, System, and Operational Tests on the UV Disinfection Equipment 
System. It is the responsibility of the SUPPLIER and Contractor to jointly coordinate 
and arrange the times for testing and startup activities; however, the Contractor 
must confirm that these times are acceptable to the City. 

B. Calibration: 
1. Approximately 60 days prior to the Initial Performance Test, the SUPPLIER 

shall calibrate all instrumentation associated with the performance testing. 
2. If retesting is required, the SUPPLIER shall recalibrate instruments associated 

with the retest if they have not been calibrated within the previous 60 days and 
submit that information to the Engineer prior to retesting. 

C. Data Collection: 
1. Direct readings from the instruments shall be used in the calculations to 

determine conformance with the guaranteed performance requirements. 
2. Readings shall be obtained from digital trends from the UV Disinfection 

Equipment System PLCs and by manually recording the values directly from 
the instrument. 

3. Record (and round if necessary) to the level of accuracy of the instrument 
before any calculations. 

4. Collect manual instrument readings at 4-hour intervals during the Initial 
Performance Test and at 1-hour intervals during the Average Power 
Consumption Test. 

5. There shall be no adjustment to readings or calculations due to random or 
systematic instrumentation error or accuracy limitations. 

6. The SUPPLIER shall document all modifications, changes, or additions and 
amend the operations and maintenance manuals and record drawings to 
reflect the modifications. 

7. All modifications required as a result of Initial Performance Test failure must be 
completed within 90 days of the start of the original testing period. 

D. Retesting: The SUPPLIER shall be responsible for all retesting. SUPPLIER shall 
recalibrate all instrumentation associated with the retest in accordance with this 
Section, if the instrumentation has not been calibrated within the 60 days 
immediately prior to the retest: 

1. Reimburse the City for all City’s costs associated with the retesting, including 
engineering fees and administration costs. 



September 2016 11289-44 8871G10 
pw:\\Carollo/Documents\Client/CA/Santa Rosa/8871G10/Specifications/Procurement\11289 (_FINAL_) 

3.05 HYDRAULIC AND ALARM TESTING  

A. After the City accepts the SUPPLIER's written certification of proper installation of 
the UV Disinfection System as specified herein, the HYDRAULIC AND ALARM 
TESTING shall be performed to determine whether or not the equipment meets the 
hydraulic and alarm conditions specified herein. HYDRAULIC AND ALARM 
TESTING protocol shall be submitted to the Engineer for approval a minimum of 30 
days prior to the scheduled UV system startup: 
1. HYDRAULIC AND ALARM TESTING will occur over a period of several days 

and shall be performed by the SUPPLIER with the assistance of the City. 
2. Channel Level Control Tests: Water level in one channel shall be measured 

and plotted showing flow rate in MGD on the horizontal axis and water level in 
inches of water on the vertical axis. The level between the downstream bank 
of lamps and the weir shall be used to verify the performance specified in the 
Article 2.05.B.1.c. A minimum of five water level measurements shall be taken 
during this test at approximately 25, 50, 75, 100 and 120 percent of the design 
peak flow rate per channel. The water level data will be compared to the 
design level to ensure compliance. 

3. Headloss Tests: Headloss through one channel shall be measured and plotted 
on a curve showing flow rate in MGD on the horizontal axis and headloss in 
inches of water on the vertical axis. The level upstream of the first bank of 
lamps and the level downstream of the last bank of lamps shall be used to 
verify the estimated channel headloss specified in Form 1 of this Section. A 
minimum of five headloss measurements shall be taken during this test at 
approximately 25, 50, 75, 100 and 120 percent of the design peak flow rate 
per channel. 

4. Alarm testing shall include simulation of flow and water quality change, lamp 
and bank failures, sensor performance alarms and the proper maintenance of 
the minimum UV dose over a range of flow and water quality conditions, in 
accordance with this specification. 

3.06 INITIAL PERFORMANCE TEST 

A. Following completion of the ALARM AND HYDRAULIC TESTING and calibration of 
all instruments, the SUPPLIER and the Contractor shall conduct the INITIAL 
PERFORMANCE TEST (IPT). The IPT shall be conducted to determine whether or 
not the equipment meets the Performance Test Requirements specified herein. 

B. The SUPPLIER and the Contractor shall provide the IPT Report within 10 working 
days of completion of the test period. 

C. To perform the test, the SUPPLIER and the Contractor shall operate the system 
continuously over a 15-day test period (about 5 days per channel for a six channel 
system operated two channels at a time), and collect and summarize data to 
demonstrate that the system meets the following Performance Test Requirements: 
1. Net Production Capacity: System meets average daily flow and peak flow rate 

requirements as defined in this specification. 
2. Minimum Design Dose: System can deliver the minimum design UV dose as 

defined in this specification. 
3. UV Disinfected Effluent Water Quality: UV Disinfection system produces an 

effluent in complete compliance with requirements as specified in this 
specification. 
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4. Cleaning: The on-line, automatic cleaning system cleans the lamps as 
thoroughly and frequently as is required for the system to deliver the minimum 
design dose at all times. The cleaning system maintains the Sleeve Fouling 
Factor. 

5. Chemical Cleaning: one UV bank shall be chemically cleaned at the end of the 
IPT period. This cleaning shall restore the UV sleeves to its state of 
cleanliness at the onset of the IPT test. This shall be quantified by comparing 
the UV intensity measured at this bank at the onset of the IPT testing and after 
the chemical cleaning and adjusting for ambient UVT. 

6. No major changes in equipment or apparatus will be permitted during this test 
period. However, minor adjustments of equipment that would normally be 
expected during regular operation of the equipment in plant use may be made. 

D. SUPPLIER shall submit a detailed protocol to be followed for the IPT at least 
21 days in advance. The protocol shall include the proposed laboratory to analyze 
the IPT samples. The protocol and laboratory requires written approval by the City 
before initiating the tests. The protocol shall specifically detail the operational mode 
of the system, sampling program, method and schedule, equipment and system 
monitoring data to be collected with each sampling, the daily (manual) log format, 
and all sampling and analytical procedures. Upon acceptance of the protocol by the 
City, the SUPPLIER shall commence the performance test. The SUPPLIER shall 
collect and process influent and effluent samples 2 times per day and test for 
turbidity, influent, and effluent Total Coliform, and transmittance for the test period. 

E. Successful completion of the IPT shall be defined as continuous operation over the 
IPT test period without a major failure in the system and demonstration that system 
meets all performance requirements established herein. Downtime resulting from 
City's operation will not be counted against the criteria of "continuous days of 
operation.” If an individual train has a production capacity below 75 percent of its 
design production capacity for more than 24 hours, the IPT will be considered a 
failure. 

F. If during the IPT, the system fails or shuts down, the IPT shall then be rerun, as 
described above, and additional testing, labor, materials, equipment, etc., 
associated with correcting deficiencies in the UV system, including the repeated 
performance test, shall be borne by the SUPPLIER. Each repetition of the IPT shall 
be for a continuous period unless failure to meet performance requirements as 
defined in this specification has been documented and modifications have been 
accomplished. 

G. During the IPT, the City shall have the option of collecting samples for independent 
analyses to confirm measurements and analyses conducted by the SUPPLIER and 
the Contractor. The Engineer and the City shall have the option of witnessing all 
testing performed by the SUPPLIER and the Contractor. The SUPPLIER shall notify 
the Engineer a minimum of 2 weeks in advance of testing. 

H. If the UV Disinfection Equipment System fails to successfully complete the IPT, the 
SUPPLIER shall have the option of repeating the test two more times, with all costs 
borne by the SUPPLIER. 

I. Consequences to the SUPPLIER for failure to successfully complete the IPT are 
specified are listed in Article 1.10.A.6.d. 
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3.07 ELECTRICAL ACCEPTANCE TESTS 

A. Electrical Acceptance Tests: Verification of warranted power consumption shall be 
documented by electrical acceptance testing performed by the SUPPLIER with the 
oversight of the Engineer. This acceptance testing is separate and independent 
from the operational acceptance test described above, but may be conducted 
concurrently: 
1. Electrical acceptance test shall consist of consecutive 8-hour measurement of 

kW usage and power factor on the UV bank(s) by the SUPPLIER. 
Test Protocol: Banks or Modules of the UV system shall be operated with all 
lamps in operation at 100 percent power. During this acceptance test, the 
power consumption, power factor and harmonic values at maximum power 
shall be measured at the PCC and continuously recorded using a power 
meter/analyzer (provided by the SUPPLIER for the duration of electrical 
testing). 

2. The meters each shall provide accuracy of ±0.25 percent, shall operate at 
frequencies between 47 to 63 Hz, and shall be furnished with a statement from 
the meter SUPPLIER attesting to its accuracy. The meters shall be connected 
to the PCC at a location acceptable to the City. In the event that SUPPLIER 
disputes results of the electrical acceptance testing SUPPLIER shall bear the 
entire cost of retesting by a third party mutually acceptable to City and 
SUPPLIER. 

3. If maximum power consumption exceeds the values provided in Form 1 (at the 
end of this Specification), the SUPPLIER shall make any and all modifications 
necessary to cause the system to meet the requirements, all without any 
additional cost to the City and meet the requirements of the Power 
Consumption Guarantee specified in Article 1.10.B. 

4. If the power factor is less than that as specified herein, the SUPPLIER shall 
provide any modifications necessary to adjust the power factor to meet the 
required power factor. 

5. The installed UV equipment shall comply with the maximum harmonic 
distortion levels in IEEE 519-2014 Tables 1, and 2 as measured at the PCC. If 
the harmonic values exceed those recommended in the IEEE 519-2014 
Standards for a general system classification, the SUPPLIER shall provide all 
modifications necessary to cause the system to meet the requirements without 
any additional cost to the City. The short-circuit current (ISC) at the PCC is 
50,000 amps at 480 volts. 

3.08 TRAINING OF CITY'S PERSONNEL AND SUPPORT SERVICES 

A. General Requirements: 
1. Provide operations and maintenance training for items of mechanical, 

electrical and instrumentation equipment for each WWTP. Utilize SUPPLIER's 
representatives to conduct training sessions. 

2. Coordinate training sessions to prevent overlapping sessions. 
3. Provide Draft Operation and Maintenance Manual for specific pieces of 

equipment or systems prior to training session for that piece of equipment or 
system. 

4. Satisfactorily complete Alarm and Hydraulic Testing before beginning operator 
training. 
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5. Following City’s acceptance of Certificate of Proper Installation, the SUPPLIER 
shall perform a comprehensive training of City’s personnel at the site or a 
classroom designated by the Engineer. 

6. The training provided by the SUPPLIER’s representative shall consist of both 
classroom and field training. 

7. The SUPPLIER shall give the City a minimum of 30 days' notice prior to 
initiation of training. The SUPPLIER shall provide the City a copy of the printed 
training material for review when notice is given. 

8. The SUPPLIER shall designate and provide one or more persons to be 
responsible for coordinating and expediting training duties. The person or 
persons so designated shall be present at all training coordination meetings 
with the City. 

9. The SUPPLIER’s coordinator shall coordinate the training periods with City 
personnel and shall submit a training schedule for each component of the UV 
Disinfection Equipment System for which training is to be provided. Such 
training schedule shall be submitted not less than 30 calendar days prior to the 
time that the associated training is to be provided and shall be based on the 
current plan of operation. 

B. Specific Requirements per UV System: 
1. In addition to the time necessary to complete the requirements established 

elsewhere within these Specifications, the SUPPLIER's representative shall 
also provide onsite services at times designated by the City, for the minimum 
person-days listed below, travel time excluded. 

2. Installation Supervision and Inspection: Minimum 10 person-days to handle 
various requests by the City, including during the unloading of UV disinfection 
equipment system (assume one trip) and for providing installation assistance 
for the UV Disinfection Equipment System (assume one trip). 

3. Start-Up and Field-Testing: Minimum 20 person-days to handle various 
requests by the City, for assistance during startup activities (assume two trips). 

4. Operator Training: Training shall consist of a minimum of total of 56 hours, for 
multiple classes, of hands-on lectures on the UV Disinfection Equipment 
System operation and the maintenance requirements, including lamp chemical 
cleaning and replacement and repair processes for lamps, ballasts, wipers, 
sleeves and ancillary equipment. Training shall take place before the Initial 
Performance Test. The field training shall cover all shifts. 

5. Maintenance Service – Service Scheduling: 
a. By City request any time during warranty period as specified on the 

Warranty Form. 
6. SUPPLIER shall return for 2 additional days 1 year after final acceptance to 

review UV Disinfection System performance, operations, and maintenance. 
7. Factory representatives of the SUPPLIER who have complete knowledge of 

the proper operation and maintenance of the equipment, shall be provided to 
instruct representatives of City on the proper start-up, operation, and 
maintenance. 

C. The SUPPLIER shall include in proposal a price for the time and expenses listed 
above. 

D. The SUPPLIER’s representative shall be a qualified individual who has previously 
provided onsite services for the installation, testing, and startup of the SUPPLIER’s 
identical system at a minimum of five wastewater treatment plant of similar size. 
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E. Telephone: Include the following in lump sum price: 
1. Provide telephone support by means of a toll-free phone number for a 

minimum period of 3 years following installation and startup. 
2. Provide a list of three or more names of individuals qualified to support 

operation, and provide cell phone numbers for these individuals. At least one 
of the listed individuals shall be available at all times including nights, 
weekends, and holidays in the event of an emergency. 

F. Service Scheduling: 
1. By City, on request any time during warranty period as specified. 
2. Factory representatives of the SUPPLIER who have complete knowledge of 

the proper operation and maintenance of the equipment, shall be provided to 
instruct City on the proper start-up, operation, and maintenance: 

Form 1 

Parameters 

Trojan 
UVSigna 
2-Row 

WEDECO 
Duron 

Calgon 
Carbon 
C3500D 

Ozonia 
Aquaray 

3X 
Design Factors 

End of Lamp Life Factor 0.86 0.85 0.85 0.90 
Fouling Factor 0.94 0.90 0.90 0.90 

Configuration 

Number of Channels 4 5 5 5 
Number of Banks/Channel 12 17 5 8 
Number of Modules/Bank 1 2 13 2 
Number of Lamps/Module 24 12 8 36 
Total Number of Lamps 1152 2040 2600 2880 
Number of UV Sensors 48 85 25 40 
Number of Power Distribution 
Centers 16 45 25 10 

Number of System Control Centers 1 1 6 1 
Total Power Consumption (kW) 1374.6 1436.0 1660.8 1220.0 
Headloss across UV Banks in 
Channel (inches) 8.2 7.6 1.8 4.7 

     

Lamp Type 
Low-

Pressure/ 
High-

Output 

Low-
Pressure/ 

High-
Output 

Low-
Pressure/ 

High-
Output 

Low-
Pressure/ 

High-
Output 

Lamp Input, W/lamp 1,000 600 520 380 
Guaranteed Lamp Life, hours     

Ballast Characteristics 
Type of Lamp Driver/Ballast Electronic Electronic Electronic Electronic 

Guaranteed Ballast Life, years 5 5 5 5 
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Form 1 

Method of Control/Pacing Dose 
Pacing 

Dose 
Pacing 

Dose 
Pacing 

Dose 
Pacing 

Third Party Reactor Validation Testing Work Summary 
Bioassay Complete? (Yes/No) Yes Yes Yes Yes 
If Yes, which test organism MS2/T1 MS2/T1 MS2/T1 MS2/T1 
NWRI 2012 Approval? (Yes/No) No Yes Yes No 

 
END OF SECTION 
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SECTION 16050 
 

COMMON WORK RESULTS FOR ELECTRICAL 

PART 1 GENERAL 

1.01 SUMMARY 

A. Section includes: 
1. General requirements applicable to all Electrical Work. 
2. General requirements for electrical submittals. 

B. Related sections: 
1. The Contract Documents are complementary; what is called for by one is as 

binding as if called for by all. 
2. It is the Contractor’s responsibility for scheduling and coordinating the Work of 

subcontractors, vendors, SUPPLIER and other individuals or entities 
performing or furnishing any of Contractor’s Work. 

3. The following sections are related to the Work described in this Section. This 
list of related sections is provided for convenience only and is not intended to 
excuse or otherwise diminish the duty of the Contractor to see that the 
completed Work complies accurately with the Contract Documents: 
a. Section 01330 - Submittal Procedures - Procurement. 
b. Section 01410 - Regulatory Requirements. 
c. Section 01450 - Quality Control - Procurement. 
d. Section 01600 - Product Requirements. 
e. Section 01610 - Project Design Criteria. 
f. Section 01612 - Seismic Design Criteria. 
g. Section 01756 - Commissioning and Process Start-Up. 
h. Section 01782 - Operation and Maintenance Data 

C. Interfaces to equipment, instruments, and other components: 
1. The Drawings, Specifications, and overall design are based on preliminary 

information furnished by various equipment manufacturers which identify a 
minimum scope of supply from the manufacturers. This information pertains to, 
but is not limited to, instruments, control devices, electrical equipment, 
packaged mechanical systems, and control equipment provided with 
mechanical systems. 

2. Submit all such changes and additions to the Engineer for acceptance. 
3. Review the complete set of Drawings and Specifications in order to ensure 

that all items related to the electrical power and control systems are 
completely accounted for. Include any such items that appear on the Drawings 
or in the Specifications from another discipline in the scope of Work: 
a. If a conflict between Drawings and Specifications is discovered, refer 

conflict to the Engineer as soon as possible for resolution. 
4. Loop drawings: 

a. Provide all electrical information required in the preparation of loop 
drawings including, but not limited to: 
1) Equipment terminal numbers. 
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D. All electrical equipment and systems for the entire Project must comply with the 
requirements of the Electrical Specifications, whether referenced in the individual 
Equipment Specifications or not: 
1. The requirements of the Electrical Specifications apply to all Electrical Work 

specified in other sections. 
2. Inform all vendors supplying electrical equipment or systems of the 

requirements of the Electrical Specifications. 
3. The Owner is not responsible for any additional costs due to the failure of the 

Contractor to notify all subcontractors and vendors of the Electrical 
Specifications requirements. 

E. Contract Documents: 
1. General: 

a. The Drawings and Specifications are complementary and are to be used 
together in order to fully describe the Work. 

2. Specifications: 
a. The General and Supplementary Conditions of the Contract Documents 

govern the Work. 
b. These requirements are in addition to all General Requirements. 

3. Contract Drawings: 
a. The Electrical Drawings show desired locations, arrangements, and 

components of the Electrical Work in a diagrammatic manner. 
b. Locations of equipment, control devices, instruments, boxes, panels, etc. 

are approximate only; exercise professional judgment in executing the 
Work to ensure the best possible installation: 
1) The equipment locations and dimensions indicated on the Drawings 

are approximate. Use the shop drawings to determine the proper 
layout, foundation, and pad requirements, etc. for final installation. 
Coordinate with all subcontractors to ensure that all electrical 
equipment is compatible with other equipment and space 
requirements. Make changes required to accommodate differences 
in equipment dimensions. 

1.02 REFERENCES 

A. Code compliance: 
1. As specified in Section 01410. 
2. The publications are referred to in the text by the basic designation only. The 

latest edition accepted by the Authority Having Jurisdiction of referenced 
publications in effect at the time of the bid governs. 

3. The standards listed are hereby incorporated into this Section: 
a. American National Standards Institute (ANSI). 
b. American Society of Civil Engineers (ASCE): 

1) ASCE 7 - Minimum Design Loads for Buildings and Other Structures. 
c. ASTM International (ASTM). 
d. Illuminating Engineering Society (IES). Institute of Electrical and 

Electronics Engineers (IEEE). 
e. Insulated Cable Engineers Association (ICEA). 
f. International Code Council (ICC). 
g. International Code Council Evaluation Service (ICC-ES): 

1) AC 156 - Acceptance Criteria for Seismic Certification by Shake 
Table Testing of Non-Structural Components (ICC-ES AC 156). 
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h. International Society of Automation (ISA). 
i. National Electrical Manufacturers Association (NEMA): 

1) 250 - Enclosures for Electrical Equipment (1000 V Maximum). 
j. National Fire Protection Association (NFPA): 

1) 70 - National Electrical Code (NEC). 
k. National Institute of Standards and Technology (NIST). 
l. Underwriters' Laboratories, Inc. (UL). 

1.03 DEFINITIONS 

A. Definitions of terms and other electrical and instrumentation considerations as set 
forth by: 
1. IEEE. 
2. NETA. 
3. IES. 
4. ISA. 
5. NEC. 
6. NEMA. 
7. NFPA. 
8. NIST. 

B. Specific definitions: 
1. FAT: Factory acceptance test. 
2. ICSC: Instrumentation and controls subcontractor. 
3. LCP: Local control panel: Operator interface panel that may contain an HMI, 

pilot type control devices, operator interface devices, control relays, etc. and 
does not contain a PLC or RIO. 

4. PCM: Process control module: An enclosure containing any of the following 
devices: PLC, RTU, or RIO. 

5. PCIS: Process control and instrumentation system. 
6. RTU: Remote telemetry unit: A controller typically consisting of a PLC, and a 

means for remote communications. The remote communications devices 
typically are radios, modems, etc. 

7. Space: That portion of the panelboard or control panel that does not physically 
contain a device but is capable of accepting a device with no modifications to 
the equipment, i.e., provide all standoffs, bus, and hardware, as part of the 
space. 

8. Spare: That portion of the panelboard or control panel that physically contains 
a device with no load connections to be made. 

9. VCP: Vendor control panel: Control panels that are furnished with particular 
equipment by a vendor or SUPPLIER other than the ICSC. These panels may 
contain PLCs, RIO, OIT, HMI, etc. 

10. Unequipped space: That portion of the panelboard or control panel that does 
not physically contain a device, standoff, bus, hardware, or other equipment. 

1.04 SYSTEM DESCRIPTION 

A. General requirements: 
1. The Work includes everything necessary for and incidental to executing and 

completing the Electrical Work indicated on the Drawings and specified in the 
Specifications and reasonably inferable there from. 
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B. New system: 
1. REPLACEMENT OF EXISTING UV SYSTEM: 

a. The following items are provided by the Contractor but shall be 
coordinated by the SUPPLIER during the Design Assistance provided by 
the SUPPLIER to the Engineer. These items include but are not limited to: 
1) Electrical wiring and interconnections (including wire, conduit and 

other appurtenances required to power connections as needed) from 
the electrical power source to the UV disinfection equipment and 
master control panel. 

2)  Ethernet communications connection to the Owner's existing plant 
control system. 

C. Operating facility: 
1. The WWTP is an operating facility. Portions of this facility must remain fully 

functional throughout the entire construction period. In consideration of this 
requirement, comply with the following guidelines: 
a. All outages must be of minimal duration and fully coordinated and agreed 

to by the Owner. Adjust the construction schedule to meet the 
requirements of the Owner. All changes in schedule and any needs to 
reschedule are included in the Work. 

b. As weather and water demand conditions dictate, re-adjust the 
construction schedule to meet the demands placed upon Owner by its 
users. 

c. Coordinate the construction and power renovation, bear all costs, so that 
all existing facilities can continue operation throughout construction. 

1.05 SUBMITTALS 

A. Furnish submittals as specified in Section 01330 and this Section. 

B. General: 
1. Instruct all equipment SUPPLIER and vendors of submittals and operation and 

maintenance manuals of the requirements in this Section. 
2. Furnish the submittals required by each section in the Electrical Specifications. 
3. Adhere to the wiring numbering scheme specified by City throughout the 

Project: 
a. Uniquely number each wire. 
b. Wire numbers must appear on all Equipment Drawings. 

C. Use equipment and instrument tags, as indicated on the Drawings, for all 
submittals. 

D. Submittal organization: 
1. First page: 

a. Specification section reference. 
b. Name and telephone number of individual who reviewed submittal before 

delivery to Engineer. 
c. Name and telephone number of individual who is primarily responsible for 

the development of the submittal. 
d. Place for SUPPLIER or Vendor’s review stamp and comments. 
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2. Next pages: 
a. Provide confirmation of specification compliance in a tabular form that 

individually lists each specification section, paragraph, and subparagraphs 
and unequivocally states compliance with said requirement or takes 
exception to the requirement and lists the reason for said exception and 
offers alternative means for compliance. 

b. Include a response in writing to each of the Engineer’s comments or 
questions for submittal packages which are re-submitted: 
1) In the order that the comments or questions were presented 

throughout the submittal. 
2) Referenced by index section and page number on which the 

comment appeared. 
3) Acceptable responses to Engineer’s comments are either: 

a) Engineer’s comment or change is accepted and appropriate 
changes are made. 

b) Explain why comment is not accepted or requested change is 
not made. 

c) Explain how requirement will be satisfied in lieu of comment or 
change requested by Engineer. 

4) Any re-submittal, which does not contain responses to the Engineer’s 
previous comments shall be returned for Revision and Re-submittal. 

5) No further review by the Engineer will be performed until a response 
for previous comments has been received. 

3. Remaining pages: 
a. Actual submittal data: 

1) Organize submittals in exactly the same order as the items are 
referenced, listed, and/or organized in the specification section. 

2) For submittals that cover multiple devices used in different areas 
under the same specification section, the submittal for the individual 
devices must list the area where the device is intended to be used. 

E. Operation and maintenance manuals: 
1. As specified in Section 01782. 
2. Furnish the Engineer with a complete set of written operation and maintenance 

manuals 8 weeks before Functional Acceptance Testing. 

F. Material and equipment schedules: 
1. Furnish a complete schedule and/or matrix of all materials, equipment, and 

apparatus, that are proposed for use: 
a. Include sizes, names of manufacturers, catalog numbers, and such other 

information required to identify the items. 

G. Test reports: 
1. As specified in Section 01330. Additional requirements for field acceptance 

test reports are specified in Sections 01756. 

H. Calculations: 
1. Where required by specific Electrical Specifications: 

a. Because these calculations are being provided by a registered 
professional engineer, they will be reviewed for form, format, and content 
but will not be reviewed for accuracy and calculation means. 
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1.06 QUALITY ASSURANCE 

A. Furnish all equipment listed by and bearing the label of UL or of an independent 
testing laboratory acceptable to the Engineer and the Authority Having Jurisdiction. 

1.07 DELIVERY, STORAGE, AND HANDLING 

A. Shipping precautions: 
1. After completion of shop assembly and successful factory testing, pack all 

equipment in protective crates, and enclose in heavy duty polyethylene 
envelopes or secured sheeting to provide complete protection from damage, 
dust, and moisture. 

2. Place dehumidifiers, when required, inside the polyethylene coverings. 
3. Skid-mount the equipment for final transport. 
4. Provide lifting rings for moving without removing protective covering. 
5. Display boxed weight on shipping tags together with instructions for unloading, 

transporting, storing, and handling at the job site. Delivery and inspection. 
6. Deliver products in undamaged condition, in manufacturer’s original container 

or packaging with identifying labels intact and legible. Include date of 
manufacture on label. 

B. Special instructions: 
1. Securely attach special instructions for proper field handling, storage, and 

installation to each piece of equipment before packaging and shipment. 

1.08 PROJECT OR SITE CONDITIONS 

A. Site conditions: 
1. Provide an electrical, instrumentation and control system, including all 

equipment, raceways, and any other components required for a complete 
installation that meets the environmental conditions for the Site as specified in 
the General Requirements and below. 

2. Seismic load resistance: 
a. Provide electrical equipment with construction and anchorage to 

supporting structures designed to resist site seismic loads as specified in 
Section 01612. 

3. Altitude, temperature and humidity: 
a. As specified in Section 01610. 
b. Provide all electrical components and equipment fully rated for continuous 

operation at this altitude, with no additional derating factors applied. 
c. Provide additional temperature conditioning equipment to maintain all 

equipment in non-conditioned spaces subject to these ambient 
temperatures, with a band of 10 degrees Fahrenheit above the minimum 
operating temperature and 10 degrees Fahrenheit below maximum 
operating temperature, as determined by the equipment manufacturer’s 
guidelines: Provide enclosures for electrical, instrumentation and control 
equipment, for the ULTRAVIOLET DISINFECTION SYSTEM regardless 
of SUPPLIER or subcontractor furnishing the equipment, that meet the 
requirements outlined in NEMA Standard 250 for the following types of 
enclosures: 
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4. NEMA Type 4X: Made from corrosion resistant materials (fiberglass reinforced 
plastic, 316 stainless steel or equal) and are intended for indoor or outdoor 
use, primarily to protect equipment from exposure to windblown dust and rain, 
splashing or hose directed water, ice formation and freezing, and corrosion. 
The usage of fiberglass reinforced plastic must receive specific engineering 
approval.  

1.09 SEQUENCING 
 
Not Used. 

1.10 SCHEDULING 

A. General: 
1. As specified in Sections 01756. 
2. Testing requirements are specified in Section 01756 and other sections. 
3. Commissioning and Process Start-up requirements as specified in 

Section 01756. 

B. Pre-submittal conference: 
1. Before producing any submittals, schedule a pre-submittal conference for the 

purposes of reviewing the entire Project, equipment, control philosophy, 
schedules, and submittal requirements. 

2. The Contractor, electrical subcontractor, all vendors, and individual equipment 
manufacturers furnishing major pieces of equipment must attend. 

C. Factory acceptance testing (FAT): 
1. Where FAT is required for equipment covered by these Specifications, notify 

the Engineer in writing when the equipment is completed and ready for factory 
inspection and testing: 
a. Indicate the desired dates for inspection and testing. 
b. Schedule the FAT after approval of the FAT procedures submittal: 

1) Submit a copy of the test procedures including all forms at least 
21 days before any scheduled test date. 

2) Notify the Engineer of the scheduled tests a minimum of 15 days 
before the date of the test. 

1.11 WARRANTY 

A. Warrant the Electrical Work as specified in Document 11289: 
1. Provide additional warranty as specified in the individual Electrical 

Specifications. 

1.12 SYSTEM START-UP 

A. Replace or modify equipment, software, and materials that do not achieve design 
requirements after installation in order to attain compliance with the design 
requirements: 
1. Following replacement or modification, retest the system and perform 

additional testing to place the complete system in satisfactory operation and 
obtain compliance acceptance from the Engineer. 
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1.13 OWNER’S INSTRUCTIONS 
 
Not Used. 

1.14 MAINTENANCE 

A. Before Substantial Completion, perform all maintenance activities required by any 
sections of the Specifications including any calibrations, final adjustments, 
component replacements or other routine service required before placing equipment 
or systems in service. 

B. Furnish all spare parts as required by other sections of the Specifications. 

PART 2 PRODUCTS 

2.01 MANUFACTURERS 

A. Provide similar items of same manufacturer throughout the electrical and 
instrumentation portion of the Project. 

B. Allowable manufacturers are specified in individual Electrical Specifications. 

2.02 EXISTING PRODUCTS 
 
Not Used. 

2.03 MATERIALS 

A. Furnish all materials under this Contract that are new, free from defects, and 
standard products produced by manufacturers regularly engaged in the production 
of these products and that bear all approvals and labels as required by the 
Specifications. 

B. Provide materials complying with the applicable industrial standard as specified in 
Document 11289. 

C. Stainless steel: 
1. Where stainless steel is indicated or used for any portion of the Electrical 

Work, provide a non-magnetic, corrosion-resistant alloy, ANSI Type 316, satin 
finish. 

2. Provide exposed screws of the same alloys. 
3. Provide finished material free of any burrs or sharp edges. 
4. Use only stainless steel hardware, when chemically compatible, in all areas 

that are or could be in contact with corrosive chemicals. 
5. Use stainless steel hardware, when chemically compatible, in all chemical 

areas or areas requiring NEMA Type 4X construction. 
6. Do not use stainless steel in any area containing chlorine, gas or solution, 

chlorine products or ferric chloride. 



September 2016 16050-9 8871G10 
pw:\\Carollo/Documents\Client/CA/Santa Rosa/8871G10/Specifications/Procurement\16050 (FINAL) 

2.04 MANUFACTURED UNITS 
 
Not Used. 

2.05 EQUIPMENT 
 
Not Used. 

2.06 COMPONENTS 
 
Not Used. 

2.07 ACCESSORIES 
 
Not Used. 

2.08 MIXES 
 
Not Used. 

2.09 FABRICATION 
 
Not Used. 

2.10 FINISHES 
 
Not Used. 

2.11 SOURCE QUALITY CONTROL 

A. Provide all equipment that is new, free from defects, and standard products 
produced by manufacturers regularly engaged in the production of these products. 

PART 3 EXECUTION 

3.01 EXAMINATION 

A. Review the site conditions and examine all shop drawings for the various items of 
equipment in order to determine exact routing and final terminations for all wiring 
and cables. 

3.02 PREPARATION 
 
Not Used. 

3.03 INSTALLATION 

A. Equipment locations shown on Electrical Drawings may change due to variations in 
equipment size or minor changes made by others during construction: 
1. Verify all dimensions indicated on the Drawings: 

a. Actual field conditions govern all final installed locations, distances, and 
levels. 
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2. Review all Contract Documents and approved equipment shop drawings and 
coordinate Work as necessary to adjust to all conditions that arise due to such 
changes. 

3. Make minor changes in location of equipment before rough in, as directed by 
the Owner or Engineer. 

4. Circuits of different service voltage: 
a. Voltage and service levels: 

1) Low voltage: 120 V to 480 V. 
2) Instrumentation: Less than 50 VDC. 

b. Install different service voltage circuits in separate raceways and junction 
boxes, manholes, hand holes, and pullboxes. 

B. Labeling: 
1. Provide all nameplates and labels as specified by City. 

C. Equipment tie-downs: 
1. Anchor all instruments, control panels, and equipment by methods that comply 

with seismic and wind bracing criteria, which apply to the Site. 
2. All control panels, SSCs, VCPs, LCPs, RTUs, PCMs, etc., must be 

permanently mounted and tied down to structures in accordance with the 
Project seismic criteria. 

3.04 ERECTION, INSTALLATION, APPLICATION, CONSTRUCTION 
 
Not Used. 

3.05 REPAIR/RESTORATION 
 
Not Used. 

3.06 RE-INSTALLATION 
 
Not Used. 

3.07 COMMISSIONING AND PROCESS START-UP 

A. As specified in Section 01756. 

B. For Owner and Engineer witnessed FAT: 
1. The Contractor is responsible for the Owner’s and Engineer’s costs associated 

with FAT as specified in Section 01756. 

C. Owner training: 
1. As specified in Section 01756 and in this Section. 

3.08 FIELD QUALITY CONTROL 

A. Inspection: 
1. Allow for inspection of electrical system installation as specified in 

Section 01450. 
2. Provide any assistance necessary to support inspection activities. 
3. Engineer inspections may include, but are not limited to, the following: 

a. Inspect equipment and materials for physical damage. 
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b. Inspect installation for compliance with the Drawings and Specifications. 
c. Inspect installation for obstructions and adequate clearances around 

equipment. 
d. Inspect equipment installation for proper leveling, alignment, anchorage, 

and assembly. 

B. Field acceptance testing (Functional Testing): 
1. Notify the Engineer when the Electrical Work is ready for field acceptance 

testing. 
2. Perform the field acceptance tests as specified in Section 11289. 
3. Record results of the required tests along with the date of test: 

a. Use conduit identification numbers to indicate portion of circuit tested. 

3.09 ADJUSTING 
 
Not Used. 

3.10 CLEANING 
 
Not Used. 

3.11 PROTECTION 

A. Protect all Work from damage or degradation until Substantial Completion. 

B. Maintain all surfaces to be painted in a clean and smooth condition. 

3.12 SCHEDULES 
 
Not Used. 

END OF SECTION 
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SECTION 16123 
 

600-VOLT OR LESS WIRES AND CABLES 

PART 1 GENERAL 

1.01 SUMMARY 

A. Section includes: 
1. 600 volt class or less wire and cable. 
2. Instrumentation class wire and cable. 

B. Related sections: 
1. Section 01330 - Submittal Procedures. 
2. Section 01756 - Commissioning and Process Start-up. 
3. Section 16050 - Common Work Results for Electrical. 

1.02 REFERENCES 

A. As specified in Section 16050. 

B. ASTM International (ASTM): 
1. B3 - Standard Specification for Soft or Annealed Copper Wire. 
2. B8 - Standard Specification for Concentric-Lay–Stranded Copper Conductors, 

Hard, Medium-Hard, or Soft. 

C. CSA International (CSA). 

D. Insulated Cable Engineers Association (ICEA): 
1. NEMA WC 70/ICEA S-95-658-1999 - Standard for Nonshielded Power Cables 

Rated 2000 Volts or Less for the Distribution of Electrical Energy. 
2. NEMA WC 57/ICEA S-73-532 - Standard for Control, Thermocouple 

Extension, and Instrumentation Cables. 

E. National Fire Protection Association (NFPA): 
1. 70 - National Electrical Code (NEC). 
2. 72 - National Fire Alarm and Signaling Code. 
3. 101 - Life Safety Code. 

F. Telecommunications Industry Association/Electronics Industry Association 
(TIA/EIA): 
1. 568-C.2 - Balanced Twisted-Pair Telecommunication Cabling and 

Components Standard. 

G. Underwriter's Laboratories Inc., (UL): 
1. 44 - Thermoset-Insulated Wires and Cables. 
2. 1424 - Standard for Cables for Power-Limited Fire-Alarm Circuits. 
3. 1569 - Standard for Metal-Clad Cables. 
4. 2196 - Standard for Tests for Fire Resistive Cables. 
5. 2225 - Standard for Cables and Cable-Fittings For Use in Hazardous 

(Classified) Locations. 
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1.03 DEFINITIONS 

A. As specified in Section 16050. 

B. Definitions of terms and other electrical considerations as set forth in the: 
1. ASTM. 
2. ICEA. 

1.04 SYSTEM DESCRIPTION 

A. Furnish and install the complete wire and cable system: 
1. The UV System Vendor shall provide the cables to the devices specified in 

Specification Section 11289 - Low Pressure/High-Output Ultraviolet 
Disinfection Systems. 

1.05 SUBMITTALS 

A. Furnish submittals as specified in Sections 01330 and 16050. 

B. Product data: 
1. Manufacturer of wire and cable. 
2. Insulation: 

a. Type. 
b. Voltage class. 

3. American wire gauge (AWG) size. 
4. Conductor material. 
5. Pulling compounds. 

C. Shop drawings: 
1. Show splice locations: 

a. For each proposed splice location provide written justification describing 
why the splice is necessary. 

D. Test reports: 
1. Submit test reports for meg-ohm tests. 

1.06 QUALITY ASSURANCE 

A. As specified in Section 16050. 

B. All wires and cables shall be UL listed and labeled. 

1.07 DELIVERY, STORAGE, AND HANDLING 

A. As specified in Section 16050. 

1.08 PROJECT OR SITE CONDITIONS 
 
Not Used. 
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1.09 SEQUENCING 
 
Not Used. 

1.10 SCHEDULING 
 
Not Used. 

1.11 WARRANTY 

A. As specified in Section 16050. 

1.12 SYSTEM START-UP 

A. As specified in Section 16050. 

1.13 OWNER`S INSTRUCTIONS 
 
Not Used. 

1.14 MAINTENANCE 
 
Not Used. 

PART 2 PRODUCTS 

2.01 MANUFACTURERS 

A. One of the following or equal: 
1. 600 volt class wire and cable: 

a. General Cable. 
b. Okonite Company. 
c. Southwire Company. 

2. Instrumentation class wire and cable: 
a. Alpha Wire Company. 
b. Belden CDT. 
c. General Cable BICC Brand. 
d. Okonite Company. 
e. Rockbestos Surprenant Cable Corporation. 

3. Network cables: 
a. Belden CDT. 
b. General Cable. 
c. CommScope. 

2.02 EXISTING PRODUCTS 
 
Not Used. 
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2.03 MATERIALS 

A. Conductors: 
1. Copper in accordance with ASTM B3. 

2.04 MANUFACTURED UNITS 

A. General: 
1. Provide new wires and cables manufactured within 1 year of the date of 

delivery to the Site. 
2. Permanently mark each wire and cable with the following at 24-inch intervals: 

a. AWG size. 
b. Voltage rating. 
c. Insulation type. 
d. UL symbol. 
e. Month and year of manufacture. 
f. Manufacturer's name. 

3. Identify and mark wire and cable as specified by City. 
a. Use integral color insulation for Number 2 AWG and smaller wire. 
b. Wrap colored tape around cable larger than Number 2 AWG. 

B. 600 volt class wire and cable: 
1. Provide AWG or kcmil sizes in accordance with the NEC: 

a. Use 75 degree Celsius ampacity ratings. 
b. Ampacity rating after all derating factors, equal to or greater than rating of 

the overcurrent device. 
c. Provide Number 12 AWG minimum for power conductors. 
d. Provide Number 14 AWG minimum for control conductors. 

2. Provide Class B stranding in accordance with ASTM B8: 
a. Provide Class C stranding where extra flexibility is required. 

3. Insulation: 
a. XHHW-2. 
b. 90 degrees Celsius rating. 

C. Instrumentation class cable: 
1. Type TC. 
2. Suitable for use in wet locations. 
3. Voltage rating: 600 volts. 
4. Temperature rating: 

a. 90 degrees Celsius rating in dry locations. 
b. 75 degrees Celsius rating in wet locations. 

5. Conductors: 
a. Insulation: 

1) Flame-retardant PVC, 15 mils nominal thickness, with nylon jacket 
4 mils nominal thickness. 

b. Number 16 AWG stranded and tinned. 
c. Color code: 

1) Pair: Black and white. 
2) Triad: Black, white and red. 
3) Multiple pairs or triads: 

a) Color-coded and numbered. 
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6. Drain wire: 
a. 18 AWG. 
b. Stranded, tinned. 

7. Jacket: 
a. Flame retardant, moisture and sunlight resistant PVC. 
b. Ripcord laid longitudinally under jacket to facilitate removal. 

8. Shielding: 
a. Individual pair/triad: 

1) Minimum 1.35-mil double-faced aluminum foil/polyester tape 
overlapped to provide 100 percent coverage. 

b. Multiple pair or triad shielding: 
1) Group shield: Minimum 1.35-mil double-faced aluminum foil/polyester 

tape overlapped to provide 100 percent coverage. 
2) Completely isolate group shields from each other. 
3) Cable shield: 2.35 mils double-faced aluminum and synthetic 

polymer backed tape overlapped to provide 100 percent coverage. 
c. All shielding to be in contact with the drain wire. 

D. Network cables: 
1.  Category 6: 

a. General: 
1) Provide all Cat 6 cables meeting the standards set by 

TIA/EIA-568-C.2. 
b. Conductors: 

1) 24 AWG solid bare copper conductors. 
c. Insulation: 

1) Polyolefin. 
2) 4 non-bonded twisted pair cables formed into a cable core. 

d. Color code: 
1) Pair 1: White/blue stripe and blue. 
2) Pair 2: White/orange stripe and orange. 
3) Pair 3: White/green stripe and green. 
4) Pair 4: White/brown stripe and brown. 

e. Outer jacket: 
1) PVC with ripcord. 

f. Electrical characteristics: 
1) Frequency range: 0.772-100 MHz. 
2) Attenuation: 32.1 dB/100 m. 
3) Near-end crosstalk (NEXT): 39.3 dB. 
4) Power sum NEXT: 37.3 dB. 
5) Attenuation to crosstalk ratio (ACR): 7.2 dB. 
6) Power sum attenuation to crosstalk ratio (PSACR): 5.3 dB/100 m. 
7) Equal level far-end crosstalk (ELFEXT): 22.8 dB. 
8) Power sum ELFEXT: 19.8 dB/100 m. 
9) Return loss: 17.3 dB. 
10) Propagation delay: 537 ns/100 m. 
11) Delay skew: 45 ns/100 m. 
12) Propagation delay (skew), max: 2.5 ns/100 m. 

mailto:537@100Mhz
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2.05 EQUIPMENT 
 
Not Used. 

2.06 COMPONENTS 
 
Not Used. 

2.07 ACCESSORIES 

A. Wire ties: 
1. One of the following or equal: 

a. T&B "Ty-Rap" cable ties. 
b. Panduit cable ties. 

2.08 MIXES 
 
Not Used. 

2.09 FABRICATION 
 
Not Used. 

2.10 FINISHES 
 
Not Used. 

2.11 SOURCE QUALITY CONTROL 

A. Assembly and testing of cable shall comply with the applicable requirements of 
ICEA S-95-658-1999. 

B. Test Type XHHW-2 in accordance with the requirements of UL 44. 

PART 3 EXECUTION 

3.01 EXAMINATION 
 
Not Used. 

3.02 PREPARATION 
 
Not Used. 

3.03 INSTALLATION 

A. As specified in Section 16050. 

B. Color-coding: 
1. Color-coding shall be consistent throughout the facility. 
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2. The following color code shall be followed for all 240/120 volt and 208/120 volt 
systems: 
a. Phase A - Black. 
b. Phase B - Red. 
c. Phase C - Blue. 
d. Single phase system - Black for one hot leg, red for the other. 
e. Neutral - White. 
f. High phase or wild leg - Orange. 
g. Equipment ground - Green. 

3. The following color code shall be followed for all 480/277 volt systems: 
a. Phase A - Brown. 
b. Phase B - Orange. 
c. Phase C - Yellow. 
d. Neutral - Gray. 
e. Equipment ground - Green. 

4. The following color code shall be followed for all 120 VAC control wiring: 
a. Power - Red. 
b. Neutral - White. 

5. The following color code shall be followed for all general purpose DC control 
circuits: 
a.  Grounded conductors - White with blue stripe. 
b. Ungrounded conductors - Blue. 

6. Switch legs shall be violet. Three-way switch runners shall be pink. 
7. Wires in intrinsically safe circuits shall be light blue. 
8. Wire colors shall be implemented in the following methods: 

a. Wires manufactured of the desired color. 
b. Continuously spiral wrap the first 6 inches of the wire from the termination 

point with colored tape: 
1) Colored tape shall be wrapped to overlap 1/2 of the width of the tape. 

C. Properly coat wires and cables with pulling compound before pulling into conduits: 
1. For all Number 4 AWG and larger, use an approved wire-pulling lubricant while 

cable is being installed in conduit: 
a. Ideal Products. 
b. Polywater Products. 
c. 3M Products. 
d. Greenlee Products. 
e. Or equal as recommended by cable manufacturer. 
f. Do not use oil, grease, or similar substances. 

D. Neatly arrange and lace conductors in all switchboards, panelboards, pull boxes, 
and terminal cabinets by means of wire ties: 
1. Do not lace wires in gutter or panel channel. 
2. Install all wire ties with a flush cutting wire tie installation tool: 

a. Use a tool with an adjustable tension setting. 
3. Do not leave sharp edges on wire ties. 

E. Terminate stranded conductors on equipment box lugs such that all conductor 
strands are confined within the lug: 
1. Use ring type lugs if box lugs are not available on the equipment. 
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F. Splices: 
1. Provide continuous circuits from origin to termination whenever possible: 

a. Obtain Engineer’s approval prior to making any splices. 
2. Lighting and receptacle circuit conductors may be spliced without prior 

approval from the Engineer. 
3. Where splices are necessary because of extremely long wire or cable lengths 

that exceed standard manufactured lengths: 
a. Splice box NEMA rating requirements as specified in Section 16050. 
b. Make splices in labeled junction boxes for power conductors. 
c. Make splices for control and instrument conductors in terminal boxes: 

1) Provide terminal boards with setscrew pressure connectors, with 
spade or ring lug connectors. 

4. Leave sufficient slack at junction boxes and termination boxes to make proper 
splices and connections. Do not pull splices into conduits. 

5. Install splices with compression type butt splices and insulate using a 
heat-shrink sleeve: 
a. In NEMA Type 4 or NEMA Type 4X areas, provide heat-shrink sleeves 

that are listed for submersible applications. 
6. Splices in below grade pull boxes, in any box subject to flooding, and in wet 

areas shall be made waterproof using: 
a. A heat shrink insulating system listed for submersible applications. 
b. Or an epoxy resin splicing kit. 

G. Apply wire markers to all wires at each end after being installed in the conduit and 
before meg-ohm testing and termination. 

H. Instrumentation class cable: 
1. Install instrumentation class cables in separate raceway systems from power 

cables: 
a. Install instrument cable in metallic conduit within non-dedicated manholes 

or pull boxes. 
b. Install cable without splices between instruments or between field devices 

and instrument enclosures or panels. 
2. Do not make intermediate terminations, except in designated terminal boxes 

as indicated on the Drawings. 

I. Multi-conductor cable: 
1. Where cable is not routed in conduit with a separate ground conductor, use 

one conductor in the cable as a ground conductor: 
a) Use an internal ground conductor, if it is no smaller than as indicated on 

the Drawings and in accordance with NEC requirements for equipment 
ground conductor size. 

b) Where 2 parallel cables are used, and the internal ground conductor in 
each cable does not meet NEC requirements for the combined circuit, use 
4-conductor cable, with one of the full-sized conductors serving as 
ground. 

J. Signal cable: 
1. Separate and isolate electrical signal cables from sources of electrical noise 

and power cables by minimum 12 inches. 
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K. Wiring allowances: 
1. Equipment locations may vary slightly from the drawings. Include an allowance 

for necessary conductors and terminations for motorized equipment, electrical 
outlets, fixtures, communication outlets, instruments, and devices within 
10 linear feet of locations indicated on the Drawings. 

3.04 ERECTION, INSTALLATION, APPLICATION, CONSTRUCTION 
 
Not Used. 

3.05 REPAIR/RESTORATION 
 
Not Used. 

3.06 RE-INSTALLATION 
 
Not Used. 

3.07 COMMISSIONING AND PROCESS START-UP 

A. As specified in Section 01756. 

3.08 FIELD QUALITY CONTROL 

A. As specified in Section 16050 and 11289. 

3.09 ADJUSTING 
 
Not Used. 

3.10 CLEANING 
 
Not Used. 

3.11 PROTECTION 

A. As specified in Section 16050. 

3.12 SCHEDULES 
 
Not Used. 

 
END OF SECTION 





September 2016 16150-1 8871G10 
pw:\\Carollo/Documents\Client/CA/Santa Rosa/8871G10/Specifications/Procurement\16150 (FINAL) 

SECTION 16150 
 

LOW VOLTAGE WIRE CONNECTIONS 

1.01 SUMMARY 

A. Section includes: 
1. Wire connecting devices. 
2. Terminations. 
3. Splices. 

B. Related sections: 
1. The Contract Documents are complementary; what is called for by one is as 

binding as if called for by all. 
2. It is the Contractor’s responsibility for scheduling and coordinating the Work of 

subcontractors, vendors, and other individuals or entities performing or 
furnishing any of Contractor’s Work. 

3. The following sections are related to the Work described in this Section. This 
list of related sections is provided for convenience only and is not intended to 
excuse or otherwise diminish the duty of the Contractor to see that the 
completed Work complies accurately with the Contract Documents: 
a. Section 01330 - Submittal Procedures. 
b. Section 01756 - Commissioning and Process Start-up. 
c. Section 16050 - Common Work Results for Electrical. 
d. Section 16123 - 600-Volt or Less Wires and Cables. 

1.02 REFERENCES 

A. As specified in Section 16050. 

B. ASTM International (ASTM): 
1. D 3005 – Standard Specification for Low-Temperature Resistant Vinyl Chloride 

Plastic Pressure-Sensitive Electrical Insulating Tape. 

C. CSA International (CSA): 
1. C22.2 - No.197-M1983 (R2208) - PVC Insulating Tape. 

D. Underwriters Laboratories, Inc. (UL): 
1. 510 - Standard for Polyvinyl Chloride, Polyethylene, and Rubber Insulating 

Tape. 

1.03 DEFINITIONS 

A. As specified in Section 16050. 

1.04 SYSTEM DESCRIPTION 

A. Provide a complete system of wiring connectors, terminators, fittings, etc. for a 
complete wiring system suitable for the cables and conductors used. 



September 2016 16150-2 8871G10 
pw:\\Carollo/Documents\Client/CA/Santa Rosa/8871G10/Specifications/Procurement\16150 (FINAL) 

1.05 SUBMITTALS 

A. Furnish submittals as specified in Sections 01330 and 16050. 

B. Product data: 
1. Catalog cut sheets. 
2. Installation instructions. 

1.06 QUALITY ASSURANCE 

A. As specified in Section 16050. 

B. All materials shall be UL listed. 

1.07 DELIVERY, STORAGE, AND HANDLING 

A. As specified in Section 16050. 

1.08 PROJECT OR SITE CONDITIONS 

A. As specified in Section 16050. 

1.09 SEQUENCING 
 
Not Used. 

1.10 SCHEDULING 
 
Not Used. 

1.11 WARRANTY 

A. As specified in Section 16050. 

1.12 SYSTEM START-UP 

A. As specified in Section 16050. 

1.13 OWNER’S INSTRUCTIONS 
 
Not Used. 

1.14 MAINTENANCE 
 
Not Used. 

PART 2 PRODUCTS 

2.01 MANUFACTURERS 

A. Manufacturers for each type of technology are specified with the equipment in this 
Section. 
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2.02 EXISTING PRODUCTS 
 
Not Used. 

2.03 MATERIALS 
 
Not Used. 

2.04 MANUFACTURED UNITS 
 
Not Used. 

2.05 EQUIPMENT 

A. Control connections: 
1. Use insulated ring type wire terminators for connections to all screw terminals: 

a. With chamfered/funneled terminal barrel entry. 
b. Deep internal serrations. 
c. Long barrel design to reduce electrical resistance and increased 

insulator-barrel surface area to ensure that the insulator remains in 
contact with the barrel. 

d. Electroplated-tin copper conductor. 
e. Manufacturer: The following or equal: 

1) Thomas and Betts, Stakon. 
2. For process equipment connections work from manufacturer's drawings. 

B. Joints, splices, taps, and connections: 
1. 600-volt conductors: 

a. Use solderless connectors. 
b. Use only plated copper alloy connectors or lugs: 

1) Aluminum connectors or lugs are not acceptable for copper 
conductors. 

c. Under those specific conditions where aluminum conductors have been 
allowed or are specified then the connectors for aluminum conductors 
shall be specifically designed for that purpose. 

d. For wire Number 10 AWG and smaller use compression splice caps, with 
insulating caps: 
1) Manufacturer: The following or equal: 

a) Buchanan 2006S or 2011S, with 2007 or 2014 insulating caps. 
e. For wire Number 8 AWG and larger, use heavy duty copper compression 

connectors: 
1) Manufacturer: One of the following or equal: 

a) Burndy. 
b) Thomas and Betts. 

f. Heat shrink tubing: 
1) Suitable for indoors, outdoors, overhead, direct burial or submerged 

applications. 
2) Minimum shrink ratio: 4 to 1. 
3) Continuous operating temperature: -55 degrees Celsius to 

110 degrees Celsius. 
4) Internally applied adhesive sealant. 
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5) Cross-linked polyolefin: 
a) Manufacturers, one of the following or equal: 

(1) 3M ITCSN. 
(2) Thomas & Betts Shrink-Kon. 

2. Instrumentation class cable splices: 
a. Suitable for indoor, outdoors, weather exposed, direct buried, or 

submersed applications. 
b. Utilizing an epoxy, polyurethane, and re-enterable compounds. 
c. For use with shielded or unshielded plastic- and rubber-jacketed, signal, 

control, and power cables rated up to 1 kilovolt. 
d. Two-part mold body with tongue and groove seams and built in spacer 

webbing. 
e. Manufacturer: The following or equal: 

1) 3M - Scotchcast 72-N. 

C. Insulating tape: 
1. General purpose insulating tape: 

a. Minimum 7 mil vinyl tape. 
b. Suitable for application in an ambient of -18 degrees Celsius 

(0 degrees Fahrenheit). 
c. Operating range up to 105 degrees Celsius (220 degrees Fahrenheit). 
d. Flame retardant, hot- and cold- weather resistant, UV resistant. 
e. For use as a primary insulation for wire cable splices up to 600 VAC. 
f. Meeting and complying with: 

1) ASTM D 3005 Type I. 
2) UL 510. 
3) CSA C22.2. 

g. Manufacturer: The following or equal: 
1) 3M - Scotch Number Super 33+. 

2. General-purpose color-coding tape: 
a. Minimum 7 mil vinyl tape. 
b. Suitable for application on PVC and polyethylene jacketed cables. 
c. For use indoors and outdoors in weather protected enclosures. 
d. Available with the following colors: 

1) Red. 
2) Yellow. 
3) Blue. 
4) Brown. 
5) Gray. 
6) White. 
7) Green. 
8) Orange. 
9) Violet. 

e. For use as phase identification, marking, insulating, and harnessing. 
f. Meeting and complying with: 

1) UL 510. 
2) CSA C22.2. 

g. Manufacturer the following or equal: 
1) 3M - Scotch Number 35. 
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2.06 COMPONENTS 
 
Not Used. 

2.07 ACCESSORIES 
 
Not Used. 

2.08 MIXES 
 
Not Used. 

2.09 FABRICATION 
 
Not Used. 

2.10 FINISHES 
 
Not Used. 

2.11 SOURCE QUALITY CONTROL 
 
Not Used. 

PART 3 EXECUTION 

3.01 EXAMINATION 
 
Not Used. 

3.02 PREPARATION 
 
Not Used. 

3.03 INSTALLATION 

A. As specified in Section 16050. 

B. Load connections: 
1. Connect loads to the circuits as indicated. Color-code all branch circuits as 

specified in Section 16123. 

C. Zero to 600-volt systems: 
1. Make all connections with the proper tool and die as specified by the device 

manufacturer. 
2. Use only tooling and dies manufactured by the device manufacturer. 
3. Insulate all connections and splices with Scotch 33+ tape and Scotchfill, or 

pre-molded plastic covers, or heat shrink tubing and caps. 
4. Number all power and control wires before termination. 
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D. Motor connections (600 volts and below): 
1. Terminate wires with compression type ring lugs at motors. 
2. Connection at both the motor leads and the machine wires shall have ring type 

compression lugs. 
3. Cover bolted connectors with a heat shrinkable, cross-linked polyolefin 

material formed as a single opening boot: 
a. In damp and wet locations, use a complete kit containing mastic that shall 

seal out moisture and contamination. 
b. Shrink cap with low heat as recommended by manufacturer. 

4. Wire markers shall be readable after boot installation. 
5. Manufacturer: The following or equal: 

a. Raychem MCK. 

3.04 ERECTION, INSTALLATION, APPLICATION, CONSTRUCTION 
 
Not Used. 

3.05 REPAIR/RESTORATION 
 
Not Used. 

3.06 RE-INSTALLATION 
 
Not Used. 

3.07 COMMISSIONING AND PROCESS START-UP 

A. As specified in Section 01756. 

3.08 FIELD QUALITY CONTROL 

A. As specified in Section 16050. 

3.09 ADJUSTING 
 
Not Used. 

3.10 CLEANING 
 
Not Used. 

3.11 PROTECTION 

A. As specified in Section 16050. 

3.12 SCHEDULES 
 
Not Used. 

 
END OF SECTION 
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SECTION 16494 
 

LOW VOLTAGE FUSES 

PART 1 GENERAL 

1.01 SUMMARY 

A. Section includes: 
1. Fuses: 600 volt class and lower. 

B. Related sections: 
1. The Contract Documents are complementary; what is called for by one is as 

binding as if called for by all. 
2. It is the Contractor’s responsibility for scheduling and coordinating the Work of 

subcontractors, vendor, and other individuals or entities performing or 
furnishing any of Contractor’s Work. 

3. The following sections are related to the Work described in this Section. This 
list of related sections is provided for convenience only and is not intended to 
excuse or otherwise diminish the duty of the Contractor to see that the 
completed Work complies accurately with the Contract Documents: 
a. Section 01330 - Submittal Procedures. 
b. Section 01756 - Commissioning and Process Start-up. 
c. Section 16050 - Common Work Results for Electrical. 

1.02 REFERENCES 

A. As specified in Section 16050. 

1.03 DEFINITIONS 

A. As specified in Section 16050. 

1.04 SYSTEM DESCRIPTION 

A. Fuses for overcurrent protection and/or current limiting applications as indicated on 
the Drawings. 

1.05 SUBMITTALS 

A. Furnish submittals as specified in Sections 01330 and 16050. 

B. Product data: 
1. Catalog cut sheets. 
2. Complete fuse schedule. 
3. Manufacturer original 11-inch by 17-inch, time current curves for all fuses 

furnished. 

C. Shop drawings: 
1. Include drawings of spare fuse cabinets. 
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1.06 QUALITY ASSURANCE 

A. As specified in Section 16050. 

B. All low voltage fuses shall be UL listed and labeled. 

1.07 DELIVERY, STORAGE, AND HANDLING 

A. As specified in Section 16050. 

1.08 PROJECT OR SITE CONDITIONS 

A. As specified in Section 16050. 

1.09 SEQUENCING 
 
Not Used. 

1.10 SCHEDULING 
 
Not Used. 

1.11 WARRANTY 

A. As specified in Section 16050. 

1.12 SYSTEM START-UP 

A. As specified in Section 16050. 

1.13 OWNER’S INSTRUCTIONS 
 
Not Used. 

1.14 MAINTENANCE 

A. Spare parts: 
1. Provide 3 spare fuses for each size and type used or supplied under any 

Section of the Contract Documents. 
2. Provide spare fuse cabinet(s): 

a. Metal cabinet with hinged door and shelves or fuse holders. 
b. Gray enamel finish. 
c. Mount near equipment and label "Spare Fuses" on face of cabinet. 
d. Suitable pocket inside door of each cabinet with typewritten spare fuse 

inventory in clear plastic protective insert. 
e. Provide as many cabinets as required to hold entire spare fuse inventory. 
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PART 2 PRODUCTS 

2.01 MANUFACTURERS 

A. One of the following or equal: 
1. Ferraz Shawmut. 
2. Littelfuse. 
3. Bussmann. 

2.02 EXISTING PRODUCTS 
 
Not Used. 

2.03 MATERIALS 
 
Not Used. 

2.04 MANUFACTURED UNITS 

A. General: 
1. Provide durable, readily visible label inside each fuse enclosure, clearly 

indicating the correct type, size, and ratings of replacement fuse: 
a. Label shall not cover or interfere with equipment manufacturer's 

instructions. 
2. Affix a label indicating recommended torque for fuse mounting bolts or studs to 

the inside of fuse access doors. 
3. To ensure selective coordination of protective devices: 

a. Provide fuses for new facilities by the same manufacturer. 
b. Provide fuses for renovations of the same manufacturer as existing fuses. 

4. Provide fuses rated for the voltage and available short circuit current at which 
they are applied. 

B. Fusing of control circuits: 
1. Provide: 

a. RK1 fuses installed in UL listed Class CC fuse blocks as specified in the 
Contract Documents. 

2. Provide minimum protection for control circuits in accordance with the latest 
revision of UL Standard 508 for Industrial Control. 

3. Fuse both the primary and secondary circuit of control power transformers: 
a. Fuse ratings shall be in accordance with NEC requirements. 

2.05 EQUIPMENT 
 
Not Used. 

2.06 COMPONENTS 
 
Not Used. 

2.07 ACCESSORIES 
 
Not Used. 
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2.08 MIXES 
 
Not Used. 

2.09 FABRICATION 
 
Not Used. 

2.10 FINISHES 
 
Not Used. 

2.11 SOURCE QUALITY CONTROL 
 
Not Used. 

PART 3 EXECUTION 

3.01 EXAMINATION 
 
Not Used. 

3.02 PREPARATION 
 
Not Used. 

3.03 INSTALLATION 

A. As specified in Section 16050. 

B. General: 
1. Install fuses properly aligned, electrically and mechanically secure. 
2. Evenly torque mounting bolts and nuts to ASTM recommendations for type 

and diameter of mounting bolts or studs provided. 
3. Paralleling of fuses is not permitted. 
4. Install fuses so that the fuse nameplate and rating are easily readable in the 

equipment. 

C. Replace fuses, on all phases, for any fuses that opened during start-up and testing. 

D. After completion of testing, deliver spare fuses in quantities specified: 
1. Fuses shall be new, in manufacturer's original packaging, and stored in a 

clean, dry location. 

E. Install spare fuse cabinets where instructed by the Owner. 

3.04 ERECTION, INSTALLATION, APPLICATION, CONSTRUCTION 
 
Not Used. 
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3.05 REPAIR/RESTORATION 
 
Not Used. 

3.06 RE-INSTALLATION 
 
Not Used. 

3.07 COMMISSIONING AND PROCESS START-UP 

A. As specified in Section 01756. 

3.08 FIELD QUALITY CONTROL 

A. As specified in Section 16050. 

3.09 ADJUSTING 
 
Not Used. 

3.10 CLEANING 

A. As specified in Section 16050. 

3.11 PROTECTION 

A. As specified in Section 16050. 

3.12 SCHEDULES 
 
Not Used. 
 

END OF SECTION 
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SECTION 17055 
 

PACKAGED CONTROL SYSTEM 

PART 1 GENERAL 

1.01 SUMMARY 

A. Section includes: 
1. General requirements for a Master Control Panel (MCP) designed to monitor 

and control all skids and ancillary equipment furnished for each skid, local 
control panels at each skid, local control panels for other furnished equipment, 
and field instruments required for a complete package control system. 

B. Related sections: 
1. Section 01330 - Submittal Procedures. 
2. Section 01410 - Regulatory Requirements. 
3. Section 01612 - Seismic Design Criteria. 
4. Section 01756 - Commissioning. 

1.02 REFERENCES 

A. Code compliance: 
1. As specified in Section 01410: 

a. The publications are referred to in the text by basic designation only. The 
latest edition accepted by the Authority Having Jurisdiction of referenced 
publications in effect at the time of Bid governs. 

2. The following codes and standards are hereby incorporated into these 
Specifications: 
a. Institute of Electrical and Electronics Engineers: 

1) C62.41.1 - IEEE Guide on the Surge Environment in Low-Voltage 
(1000V and less) AC Power Circuits. 

b. International Society of Automation (ISA): 
1) 5.4 - Instrument Loop Diagrams. 
2) 20 - Specification Forms for Process Measurement and Control 

Instruments, Primary Elements, and Control Valves. 
c. National Electrical Manufacturer's Association (NEMA): 

1) 250 - Enclosures for Electrical Equipment (1,000 Volts Maximum). 
d. National Fire Protection Association (NFPA). 
e. Underwriters Laboratories Inc. (UL): 

1) 508C - Power Conversion Equipment. 
2) 489 - Molded-Case Circuit Breakers, Molded-Case Switches, and 

Circuit-Breaker Enclosures. 
3) 913 - Standard for Intrinsically Safe Apparatus and Associated 

Apparatus for Use in Class I, II, III, Division 1, Hazardous (Classified) 
Locations. 

4) 1283 - Standard for Electromagnetic Interference Filters. 
5) 1449 - Transient Voltage Surge Suppressors. 
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1.03 DEFINITIONS 

A. Definitions of terms and other electrical and instrumentation considerations as set 
forth in the: 
1. Factory Mutual or FM Global (FM). 
2. Institute of Electrical and Electronic Engineers (IEEE). 
3. InterNational Electrical Testing Association (NETA). 
4. International Electrotechnical Commission (IEC). 
5. International Organization for Standardization (ISO). 
6. International Society of Automation (ISA). 
7. National Electrical Code (NEC). 
8. National Fire Protection Association (NFPA). 
9. National Institute of Standards and Technology (NIST). 
10. Underwriter Laboratories (UL). 

B. NEMA: 
1. Type 1 enclosure in accordance with NEMA 250. 
2. Type 3R enclosure in accordance with NEMA 250. 
3. Type 4 enclosure in accordance with NEMA 250. 
4. Type 4X enclosure in accordance with NEMA 250. 
5. Type 6 enclosure in accordance with NEMA 250. 
6. Type 6P enclosure in accordance with NEMA 250. 
7. Type 12 enclosure in accordance with NEMA 250. 

C. Specific definitions: 
1. Control circuit: Any circuit operating at 120 volts alternating current (AC) or 

direct current (DC) or less, whose principal purpose is the conveyance of 
information (including performing logic) and not the conveyance of energy for 
the operation of an electrically powered device. 

2. Panel: An instrument support system that may be either a flat surface, a partial 
enclosure, or a complete enclosure for instruments and other devices used in 
process control systems. Unless otherwise specified or clearly indicated by the 
context, the term “panel” in these Contract Documents is interpreted as a 
general term, which includes flat surfaces, enclosures, cabinets and consoles. 

3. Power circuit: Any circuit operating at 90 volts (AC or DC) or more, whose 
principal purpose is the conveyance of energy for the operation of an 
electrically powered device. 

4. Signal circuit: Any circuit operating at less than 50 volts AC or DC, which 
conveys analog information or digital communications information. 

5. Digital Bus: A communication network, such as Profibus, Foundation Fieldbus, 
or DeviceNet, allowing instruments and devices to transmit data, control 
functions and diagnostic information. 

6. 2-Wire transmitter (loop powered): A transmitter that derives its operating 
power supply from the signal transmission circuit and requires no separate 
power supply connections. As used in this Section, 2-wire transmitter refers to 
a transmitter that provides 4 to 20 mA current regulation of a signal in a series 
circuit with an external 24 VDC driving potential: 
a. Field Bus Communications signal or both. 

7. Powered transmitters: A transmitter that requires a separate power source 
(120 VAC, 240 VAC, etc.) in order for the transmitter to develop its signal. As 
used in this Section, the produced signal may either be a 4 to 20 mA current 
signal, a Digital Bus communications signal or both. 
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8. Hardwired control: Control circuitry that does not utilize software to initiate 
functionality. 

9. Hardwired interlocks: A safety or protective feature that will interrupt operation 
of the equipment in all operating modes with no required operator intervention. 

10. Software interlocks: A safety or protective feature that will interrupt operation 
of the equipment when the RTU has control. 

11. The term “panel” in this Section is interchangeable with the term “enclosure.” 

D. Acronym definitions: 
1. CCS: The PCS central computer system (CCS) consisting of computers and 

software. The personal computer-based hardware and software system that 
includes the operator interface, data storage, data retrieval, archiving, 
alarming, historian, reports, trending, and other higher level control system 
software and functions. 

2. DPDT: Double-pole, double-throw. 
3. ES: Enterprise system: Computer based communications or data sharing 

system utilized for non-process control functions such as E-mail, sharing files, 
creating documents, etc. 

4. FAT: Factory acceptance test also known as Source Test. 
5. HART: Highway addressable remote transducer. 
6. HOA: Hand-Off-Auto control function that is totally PLC based. In the Hand 

mode, equipment is started or stopped, valves are opened or closed through 
operator direction under the control of the PLC software. In the Auto mode, 
equipment is started or stopped and valves are opened or closed through a 
control algorithm within the PLC software. In the Off mode, the equipment is 
prohibited from responding from the PLC control. 

7. HMI: Human machine interface is a software application that presents 
information to an operator or user about the state of a process, and to accept 
and implement the operators control instructions. Typically information is 
displayed in a graphical format. 

8. ICSC: Instrumentation and control system contractor: Subcontractor who 
specializes in the design, construction, fabrication, software development, 
installation, testing, and commissioning of industrial instrumentation and 
control systems. 

9. IJB: Instrument junction boxes: A panel designed with cord sets to easily 
remove, replace or relocate instrument signals. 

10. I/O: Input/Output. 
11. IP: Internet protocol or ingress protection. 
12. LCP: Local control panel: Operator interface panel that may contain an HMI, 

pilot type control devices, operator interface devices, control relays, etc. and 
does not contain a PLC or RIO. 

13. LAN: Local area network: A control or communications network that is limited 
to the physical boundaries of the facility. 

14. LOI: Local Operator Interface is an operator interface device consisting of an 
alphanumeric or graphic display with operator input functionality. The LOI is 
typically a flat panel type of display mounted on the front of an enclosure with 
either a touch screen or tactile button interface. 

15. LOR: Local-Off-Remote control function. In the Remote mode, equipment is 
started or stopped, and valves are opened or closed through the PLC based 
upon the selection of the HOA. In the Local mode, equipment is started or 
stopped, valves are opened or closed based upon hardwired control circuits 
completely independent of the PLC with minimum interlocks and permissive 
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conditions. In the Off mode, the equipment is prohibited from responding to 
any control commands. 

16. NJB: Network junction box. An enclosure that contains multiple access points 
to various networks within the facility. Networks could be Ethernet, Ethernet/IP, 
Fieldbus, RIO etc. 

17. P&ID: Process and instrumentation diagram. 
18. PC: Personal computer. 
19. PCIS: Process control and instrumentation system: Includes the entire 

instrumentation system, the entire control system, and all of the Work specified 
in the Instrumentation and Control Specifications and depicted on the 
Instrumentation Drawings. 

20. PCM: Process control module: An enclosure containing any of the following 
devices: PLC, RTU, or RIO. 

21. PCS: Process Control System: A general name for the computerized system 
that gathers and processes data from equipment and sensors and applies 
operational controls to the process equipment. It includes the PLCs and/or 
RIOs, LOIs, HMIs, both LCPs, VCPs and all data management systems 
accessible to staff. 

22. PJB: Power junction box: An enclosure with terminal blocks that distribute 
power to multiple instruments. 

23. PLC: Programmable logic controller. 
24. RIO: Remote I/O device for the PLC consisting of remote I/O racks, or remote 

I/O blocks. 
25. RTU: Remote telemetry unit: A controller typically consisting of a PLC, and a 

means for remote communications. The remote communications devices 
typically are radios, modems, etc. 

26. SCADA: Supervisory control and data acquisition system: A general name for 
the computerized system that gathers and processes data from sensors and 
equipment located outside of the facility, such as wells, lift stations, metering 
stations etc. 

27. SPDT: Single-pole, double-throw. 
28. SPST: Single-pole, single-throw. 
29. UPS: Uninterruptible power supply. 
30. VCP: Vendor control panel: Control panels that are furnished with particular 

equipment by a SUPPLIER or vendor other than the ICSC. These panels may 
contain PLCs, RIO, LOI, HMI, etc. 

31. WAN: Wide area network: A control or communications network that extends 
beyond the physical boundaries of the facility. 

1.04 SYSTEM DESCRIPTION 

A. Master control panel (MCP): 
1. PLC processor, power supply, I/O backplanes, I/O modules and 

communications modules sized for connected I/O and required spares. 
2. LOI on the face of the MCP enclosure for monitoring and control of the 

package control system. 
3. Ethernet communication equipment to provide communications with plant PCS 

system. 
4. Uninterruptable power supply. 
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5. The MCP shall exercise control over all aspects of the package control 
system. 

6. All PLC and LOI programming required for fully functional package control 
system. 

B. Other control panels: 
1. Provide each skid or train with a control panel. 
2. Provide other control panels at the supplier’s discretion. 
3. I/O modules and equipment necessary to interface with the MCP. 
4. Additional LOIs on individual unit skid local control panels at the supplier’s 

discretion. 

C. Field instruments for process and equipment monitoring. 

1.05 SUBMITTALS 

A. General: 
1. Submit as specified in Section 01330. 
2. Furnish submittals that are fully indexed with a tabbed divider for every 

component. 
3. Sequentially number pages within the tabbed sections. Submittals and 

Operations and Maintenance manuals that are not fully indexed and tabbed 
with sequentially numbered pages, or are otherwise unacceptable, will be 
returned without review. 

4. Edit all submittals and operation and maintenance manuals so that the 
submittal specifically applies to only the equipment furnished. Neatly cross out 
all extraneous text, options, models, etc. that do not apply to the equipment 
being furnished, so that the information remaining is only applicable to the 
equipment being furnished. 

B. Pre-bid information: 
1. Suppliers of packaged systems shall provide sufficient information to the 

Contractor to allow an adequate estimate of the Electrical and Instrumentation 
Work associated with the installation of the packaged system. 

2. To the extent practical, packaged systems shall be factory assembled and 
wired. Information on packing splits and other anticipated field wiring 
requirements shall be provided to the Contractor prior to the bid. 

3. The Contractor shall be responsible to obtain the necessary information to 
accurately estimate the electrical connections to the packaged system 
equipment. 

C. Product data: 
1. General: 

a. Submitted for non-custom manufactured material specified in this and 
other sections and indicated on shop drawings. 

b. Furnish sufficient information to evaluate the suitability of the proposed 
material or equipment for the intended use, and for compliance with these 
Specifications. 

c. Include: 
1) Catalog cuts. 
2) Bulletins. 
3) Brochures. 
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4) Quality photocopies of applicable pages from these documents. 
5) Identify on the data sheets the project name, applicable specification 

section, and paragraph. 
6) Identify model number and options for the actual equipment being 

furnished. 
d. Legibly cross out options that do not apply or equipment not intended to 

be supplied. 
2. Material and equipment schedules: 

a. Furnish a complete schedule and/or matrix of all materials, equipment, 
apparatus, and instruments that are proposed: 
1) Include sizes, names of manufacturers, catalog numbers, and such 

other information required to identify the items. 
3. Instrument data sheets: 

a. Furnish fully completed data sheets, both electronically in Microsoft Word 
or Excel and in hardcopy, for each instrument and component according 
to ISA 20. Include the following information on the data sheet: 
1) Component functional description specified in this Section and 

indicated on the Drawings. 
2) Manufacturers model number or other product designation. 
3) Tag number specified in this Section and indicated on the Drawings. 
4) System or loop of which the component is a part. 
5) Location or assembly at which the component is to be installed. 
6) Input and output characteristics. 
7) Scale range with units and multiplier. 
8) Requirements for electric supply. 
9) Requirements for air supply. 
10) Power consumption. 
11) Response timing. 
12) Materials of construction and of component parts that are in contact 

with, or otherwise exposed to, process media, and or corrosive 
ambient air. 

13) Special requirements or features, such as specifications for ambient 
operating conditions. 

14) Features and options that are furnished. 

D. Shop drawings: 
1. General: 

a. Show all interfaces between any of the following: instruments, vendor 
control panels, electrical equipment, control valves, and other equipment 
related to the control work provided. 

2. Shop drawing requirements: 
a. Front, side, and, rear elevations, and top and bottom views, showing all 

dimensions. 
b. Locations of conduit entrances and access plates. 
c. Component layout and identification. 
d. Schematic and wiring diagrams with wire numbers and terminal 

identification. 
e. Connection diagrams, terminal diagrams, internal wiring diagrams, 

conductor size, etc. 
f. Anchoring method and leveling criteria, including manufacturer’s 

recommendations for the seismic specified in Section 01612. 
g. Weight. 
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h. Finish. 
i. Nameplates with legends: 

1) Temperature limitations, as applicable. 
3. Loop drawings: 

a. Submit loop drawings for every analog, discrete, signal and control circuit: 
1) Provide a loop drawing submittal that completely defines and 

documents the contents of each monitoring, alarming, interlock, and 
control loop for supplier provided equipment. 

b. Show every instrument and I/O point on at least one loop diagram. 
c. Provide a complete index in the front of each bound volume: 

1) Index the loop drawings by systems or process areas. 
d. Provide drawings showing definitive diagrams for every instrumentation 

loop system: 
1) Show and identify each component of each loop or system using 

requirements and symbols from ISA S5.4 as amended by the 
Contract Drawings, as defined by the most recent revision in ISA. 

2) Furnish a separate drawing sheet for each system or loop diagram. 
e. In addition to the ISA S5.4 requirements, show the following details: 

1) Functional name of each loop. 
2) Reference name, drawing, and loop diagram numbers for any signal 

continuing off the loop diagram sheet. 
3) Show all terminal numbers, regardless of the entity providing the 

equipment. 
4) MCC panel, circuit, and breaker numbers for all power feeds to the 

loops and instrumentation. 
5) Designation of and, if appropriate, terminal assignments associated 

with, every manhole, pull-box, junction box, conduit, and panel 
through which the loop circuits pass. 

6) If a circuit is continued on another drawing show the name and 
number of the continuation drawing on the loop drawing. Provide 
complete references to all continuation drawings. 

4. Control panel drawings: 
a. Layout drawings: 

1) Submit panel, enclosure, and cabinet layout drawings for all items 
provided. 

2) As a minimum, include the following information: 
a) To scale front, side, and plan views. 
b) Dimensions. 
c) Interior and exterior arrangements. 
d) Mounting information, including conduit entrance location. 
e) Finish data. 
f) Tag number and functional name of items mounted in and on 

each panel, console, and cabinet. 
g) Nameplate legend including text, letter size, and colors. 

b. Wiring and piping diagrams: 
1) Submit panel wiring and piping diagrams for every panel that 

contains wiring and/or piping. 
2) Include the following information: 

a) Name of panel. 
b) Wiring and piping sizes and types. 
c) Terminal strip numbers. 
d) Wire tags and labels. 
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e) Functional name and manufacturer's designation for items to 
which wiring and piping are connected. 

f) Electrical control schematics in accordance with ANSI 
standards. 

c. Calculations: 
1) Provide installation details based on calculated shear and tension 

forces: 
a) Calculations shall be signed and sealed by a Professional 

Engineer licensed in the state where the cabinets and panels 
will be installed. 

2) For assembled enclosures and other equipment with a weight of 
200 pounds or more, provide calculations for: 
a) Weight including panel internal components. 
b) Seismic forces and overturning moments. 
c) Shear and tension forces in connections. 

3) Cooling calculations, to include but not limited to: 
a) Highest expected ambient temperature for the enclosure's 

location. 
b) Internal heat load. 
c) Exposure to direct sunlight. 
d) Dimensions of the enclosure in inches. 
e) Maximum desired temperature inside the enclosure. 

d. Seismic panel construction: 
1) Seismic anchorage: Provide seismic design calculations and 

installation details for anchorage of all panels, enclosures, consoles, 
etc. to meet seismic requirements as specified in Section 01612: 
a) Stamped by a Professional Engineer registered in the state 

where the Project is being constructed. 
2) For floor mounted free standing panels weighing 200 pounds or more 

(assembled, including contents), submit calculations, data sheets, 
and other information to substantiate that panel, base, and framing 
meet minimum design strength requirements and seismic 
requirements at the project site. Calculations shall be signed and 
sealed by a Professional Engineer. 

5. Schematic diagrams: 
a. Submit schematic diagrams for all electrical equipment in ladder diagram 

format. 
b. Include device and field connection terminal numbers on all schematic 

diagrams. 

E. Process control and LOI software submittal: 
1. A complete listing of the PLC system point I/O database: 

a. Include for each data point, relevant parameters such as range, contact 
orientation, limits, incremental limits, I/O card byte, I/O hardware address, 
and PLC assignment. 

b. Organize on a site-by-site basis, separate by point type. 
c. In addition to the active l/O points, list the implemented spare l/O points 

and the available l/O points remaining on each card, as well as other 
defined future points specified or shown. 

2. Preliminary LOI screens, including pop-ups, trends, and alarm screens. 
Provide electronic and hard copy. 
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3. Final LOI screens for use by the ICSC in developing graphic screens for WTP 
PCS system. Provide electronic and hard copy. 

4. Provide a complete, documented listing of all PLC codes. 

F. Testing: 
1. For each test specified in this Section, prepare and submit complete test 

plans, test procedures, test forms, test binders, and test reports, and other 
submittals, as specified below. 

2. Submit manufacturer’s certifications and manufacturer’s field reports where 
required. 

3. Submit Test plans, procedures, forms, and binders for approval by the 
Engineer before scheduling or performing tests. 

4. Additional test form and test procedure requirements are specified with 
individual test requirements. 

1.06 QUALITY ASSURANCE 

A. Furnish all equipment listed by and bearing the label of the UL or of an independent 
testing laboratory acceptable to the Engineer and the authority having jurisdiction. 

1.07 DELIVERY, STORAGE, AND HANDLING 

A. Shipping precautions: 
1. After completion of shop assembly and successful Source Testing, pack all 

equipment, cabinets, panels, and consoles in protective crates and enclose in 
heavy duty polyethylene envelopes or secured sheeting to provide complete 
protection from damage, dust, and moisture. 

2. Place dehumidifiers when required, inside the polyethylene coverings. 
3. Skid-mount the equipment for final transport. 
4. Provide lifting rings for moving without removing protective covering. 
5. Display boxed weight on shipping tags together with instructions for unloading, 

transporting, storing, and handling at the job site. 

B. Tagging: 
1. Tag each component and/or instrument to identify its location, instrument tag 

number, and function in the system. 
2. Firmly attach a permanent tag indelibly machine marked with the instrument 

tag number, as given in the tabulation, on each piece of equipment provided 
as part of this Section. 

3. Tag instruments immediately upon receipt in the field. 
4. Prominently display identification on the outside of the package. 

1.08 PROJECT OR SITE CONDITIONS 

A. Provide instruments suitable for the installed site conditions including, but not 
limited to, material compatibility, site altitude, site seismic conditions, humidity, and 
process and ambient temperatures. 

1.09 SEQUENCING (NOT USED) 
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1.10 SCHEDULING 

A. The supplier shall schedule a coordination meeting with the City and Engineer: 
1. The meeting shall take place during the design and control workshops. 
2. The supplier shall bring sample LOI graphic screens, including pop-up, trends, 

and alarm screens. 
3. Sample LOI graphic screens shall be reviewed and discussed. 

1.11 WARRANTY 

A. As specified in Document 00701. 

1.12 SYSTEM STARTUP (NOT USED) 

1.13 CITY'S INSTRUCTIONS (NOT USED) 

1.14 COMMISSIONING (NOT USED) 

1.15 MAINTENANCE 

A. Provide the following spare PLC hardware for the PLC equipment in the MCPs and 
LCPs: 
1. 1 spare CPU for every type of CPU in the system. 
2. 2 spare I/O modules for every type of I/O module in the system. 
3. 2 spare power supplies for every power supply in the system. 
4. 1 spare network and/or communications card for every network or 

communications card in the system. 
5. 1 spare remote adaptor for every remote adaptor in the system. 
6. 1 spare backplane for every backplane size in the system. 

B. Provide 5 spare fuses of each type and rating furnished. 

PART 2 PRODUCTS 

2.01 GENERAL 

A. Signal transmission: 
1. Analog signals: 

a. Furnish analog measurements and control signals that vary in direct linear 
proportion to the measured variable, unless otherwise indicated. 

b. Furnish electrical analog signals outside control panels that are 4 to 
20 mA 24 VDC, except as indicated. 

c. Analog signals within enclosures may be 1 to 5 VDC. 
d. Electrically or optically isolate all analog signals from other signals. 
e. Discrete input signal: 24 VDC or 120 VAC according to the supplier’s 

discretion. 
f. Discrete output signals: 

1) Output type according to the supplier’s discretion. 
2) Provide external terminal block mounted fuse with blown fuse 

indication for all discrete outputs. 
3) Interposing relays: 

a) Provide interposing relays as required. 
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g. Furnish regulated analog signals that are not affected by changes in 
supply voltage or load resistance within the unit’s rating. 

h. Maintain the total 4 to 20 mA loop impedance to 10 percent below the 
published value at the loop operating voltage. 

i. Where necessary, reduce loop impedance by providing current-to-current 
(I/I) isolation amplifiers for signal re-transmission. 

B. Discrete circuit configuration: 
1. Configure discrete control circuits to fail safe, on loss of continuity or loss of 

power. 
2. Alarm contacts: Fail to the alarm condition. 
3. Control contacts fail to the inoperative condition unless otherwise indicated on 

the Drawings. 

C. Grounding: 
1. Provide control panels with a signal ground bus, isolated from the power 

ground bus: 
a. Provide multiple panels in one location with a common point for signal 

ground bus connection to ground. 
2. Single point ground shields and measurement loops at the source panel 

external terminals, unless otherwise noted, by bonding to the control panel 
signal ground bus. 

3. Provide isolating amplifiers within control panels for field equipment 
possessing a grounded input or output, except when the panel circuit is 
galvanically isolated. 

2.02 CONTROL PANEL 

A. General: 
1. PLC processor, power supply, I/O backplanes, and modules sized for 

connected I/O and required spares. 
2. A LOI shall be provided on the face of the MCP enclosure for monitoring and 

control of the system. The MCP shall exercise control over all aspects of the 
system. Each unit shall be equipped with a control panel containing I/O 
modules and necessary interface with the MCP. 

3. Ethernet communication equipment to provide communications with plant PCS 
system. 

4. The MCP shall continuously monitor all operating parameters, and shall 
respond to alarms and emergency conditions by shutting down or activating 
system components. The MCP shall indicate alarm conditions locally at the 
LOI. 

5. The MCP shall be capable of sending and receiving equipment status signals, 
analog data and alarms, and receiving both discrete and analog control signals 
from the plant PCS system via Ethernet. 

6. The plant PCS system will be configured to store data for the system for 
reports and alarm generation. System manufacturer shall provide information 
on register addresses on all data, which are to be transmitted. The data 
register shall be contiguous for each data type. 

7. Uninterruptible power supply. 
8. All PLC and LOI programming required for fully functional package control 

system. 
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2.03 PROGRAMMABLE LOGIC CONTROLLERS (PLC) HARDWARE 

A. PLC hardware shall be: 
1. Siemens S7 no equals or substitutions. See Attachment No. 1 for parts list. 

B. General: 
1. Install all communications modules in the PLC backplane. 

C. Installed spare requirements: 
1. I/O points: 

a. 20 percent spare capacity for each type of I/O signal at the MCP. 
b. 20 percent spare capacity for each type of I/O signal at the local control 

panels. 
c. Wire all spare I/O points to field terminal blocks in the corresponding 

panel. 
d. Space shall be available in the MCP to support the future addition of 20 

percent additional spare I/O. 
2. PLC backplane capacity: 

a. At the MCP, 25 percent or 3 spare backplane slots, whichever is greater. 
b. At the local control panels, 1 spare backplane slot. 

3. PLC memory: 
a. 50 percent spare memory. 

2.04 UNINTERRUPTIBLE POWER SUPPLY (UPS) 

A. General: 
1. Provide UPS at MCP. 
2. Provide UPS power at LCPs, either via UPS in the MCP, or via separate UPS 

mounted in each LCP. 
3. The minimum VA rating of the UPS shall be greater than or equal to 1.5 times 

the connected load or 700 VA, whichever is greater. 
4. The battery shall be sized to provide minimum 15 minutes runtime at full load. 
5. Provide calculations showing run time and VA loading of the UPS. 

B. UPS shall be one of the following: 
1. Free-standing UPS, 700-3,000 VA: 

a. Emerson Network Power - Liebert GXT 2U (700 - 3000 VA). 
b. Eaton Corporation - Powerware 9120 (700 - 3000 VA). 

2. Free-Standing UPS, above 3 kV: 
a. Emerson Network Power - Liebert GXT2-6000RT208 (6 kVA). 
b. Emerson Network Power - Liebert GXT2-10000RT208 (10 kVA). 
c. Eaton Corporation - Powerware 9125 (5.0 and 6.0 kVA). 
d. Eaton Corporation - Powerware 9155 (8 and 10 kVA). 

C. Provide manual maintenance bypass switch: 
1. 700 to 3,000 VA units: One of the following or equal: 

a. Liebert Micropod 2U. 
b. Powerware Powerpass 9125. 

2. Above 3,000 VA units: By manufacturer of UPS, with connections matched for 
operation with UPS. 
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2.05 HUMAN MACHINE INTERFACE (LOI) HARDWARE 

A. General: 
1. NEMA Type 4X rated. 
2. LOI shall communicate directly with PLC processor via dedicated 

communication cable. 
3. Provide color touch-screen type display. 

B. LOI shall be one of the following: 
1. Siemens. 

2.06 PLC AND LOI PROGRAMMING 

A. General: 
1. The PLC programming software system shall be manufactured by the PLC 

hardware manufacturer. 
2. Provide one licensed copy of PLC programming software to the City. 
3. The LOI programming software system shall be manufactured by LOI 

hardware manufacturer. 
4. Provide one licensed copy of LOI programming software to the City. 

B.  Coordination with plant control system: 
1. Coordinate with the City to determine the requirements for data transfer 

between the packaged system controls and the plant process control system. 
2. Supplier shall program MCP to aggregate the data into contiguous registers for 

efficient transfer to the plant process control system. 
3. Minimum data transfer shall be as indicated on the P&IDs and in the control 

strategies. Supplier shall supplement the I/O requirements with setpoints and 
virtual I/O required to implement the control strategies as specified in this 
Section. 

4. Unless otherwise stated, the packaged control system shall provide data to the 
plant control system with data in engineering units. 

C. General programming requirements: 
1. Use variable names or aliases derived from tag and loop identification on the 

P&IDs for all process values. 
2. Program slew rates for all setpoints to limit the effect of updated setpoints on 

the process: 
a. Provide for control setpoints and manual speed and position selections. 
b. Store new setpoints in one register, and gradually ramp the actual 

setpoint register at the slew rate until it reaches the new value. 
c. Provide operator access to change slew rates through the controls 

system. 
3. Saved setpoints: 

a. Provide an operator selection to save all setpoint values. 
b. Provide an operator selection to restore all setpoints to the last saved 

value. 
4. Calculated values: 

a. Program calculations such that division by zero errors cannot occur. 
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b. Prevent calculations from generating values that exceed the limits of the 
equipment or data type structures (integers) internal to the PLC. 

c. Configure counting functions (start counts and operation counts) to allow 
a minimum of 10,000 counts and to rollover to zero at an even decimal 
interval (1 followed by 4 or more zeros). 

5. Timers: 
a. Provide programmable settling and proving timers in all control sequences 

for starting and stopping of equipment to allow the process to settle down 
before proceeding with any additional control functions. 

6. PLC status: 
a. Furnish all information that depicts the status of all enclosures containing 

PLC or I/O in the control system, including but not limited to the following: 
1) PLC cabinet over-temperatures from high temperature switch. 
2) Intrusion status on all enclosures equipped with intrusion switches. 
3) AC power failure. 
4) DC power supply failure. 
5) UPS failure signal. 

7. PLC system communication status: 
a. Furnish a minimum of 1 screen to display all communication errors and 

status within the control system network: 
1) Communication between PCS and PLC. 
2) PLC to RIO. 
3) Display status of each node, and summary of failures over the past 

60 minutes. 
b. Generate a communications alarm if any communication fault is detected. 
c. In the event of communications loss: 

1) Continue normal operation at each PLC with last known shared 
values. 

D. Common control functions: 
1. Incorporate common control functions into all control loops and devices and 

into the control programming, whether or not specifically specified in the 
specific control descriptions or elsewhere in the Contract Documents. 

2. Alarms: 
a. Generate alarms within the PLC logic. 
b. Indicate alarms at PCS and the LOI. Enable acknowledgement from the 

LOI. 
c. Once the alarm is acknowledged by an operator, display alarm conditions 

in a steady state (not flashing) while the alarm condition is still present: 
1) Use interlocks and proving timers to prevent alarms from operating 

due to power loss, except for loss of power alarms. 
3. Where run time accumulation is required, integrate accumulated run time to 

the nearest 0.1 hours whenever the running status input indicates that the 
equipment is running: 
a. Display total run time in hours. 

4. For all monitored analog values: 
a. Maintain trends in PCS. 
b. Totalize flows: 

1) Display totals on the HMI and LOI. 
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5. Analog data processing: 
a. Engineering units conversion: 

1) Use engineering units for all analog point values. Convert analog 
inputs to engineering units. 

b. Analog magnitude checking: 
1) Provide clamps to prevent operator-entered values (setpoints, etc.) 

that fall outside acceptable limits. 
6. I/O filtering and processing: 

a. Analog input filtering: 
1) Provide RTU programming for each analog input to implement an 

adjustable first order filter, for the purpose of smoothing out spikes 
and other noise for analog transmitter input signals. By default, shall 
configure analog inputs with no filtering affect. 

2) Monitor analog input signal quality: 
a) Over range: The input value is above the normal range (typically 

over 21 mA). 
b) Under range: The input value is below the normal range 

(typically under 3 mA, indicating a probable broken connection). 
c) Generate alarms for over or under range inputs. 
d) Do not use over- or under-range values for control or calculation 

purposes: 
(1) Where a second instrument is provided to monitor the same 

condition (a redundant instrument, or additional instruments 
furnished for averaging or different operating modes), and 
has a valid signal, use that input for control. 

(2) Otherwise, hold all outputs affected by the signal at their 
last values before the signal went out of range. 

3) Digital input filtering (proving timer): 
a) Provide an adjustable time delay function (0-10 seconds) on 

discrete input for the purpose of de-bouncing. By default, 
discrete inputs shall be configured with de-bounce timers set to 
zero seconds. 

7. LOI/HMI HAND-OFF-AUTO: 
a. Where indicated, provide HAND-OFF-AUTO and START-STOP 

selections accessed from an LOI or HMI for operators with sufficient 
security, to provide the following operating modes: 
1) AUTO: The normal, Automatic control mode of the strategy which 

allows full PLC control in response to process conditions and 
programmed sequences. 

2) HAND: Enables Manual control where control decisions are made by 
an operator through the START-STOP, OPEN/CLOSE, or other 
selections as indicated. 

3) OFF: Automated control is disabled and PLC calls for all associated 
equipment to stop and valves to close or go to their identified safe 
state. 

8. Display the current status of all operator selections (HAND/AUTO, 
START/STOP, etc.) on the LOI. 

9. Motor control: 
a. Display current REMOTE status on the screens. 
b. Monitor the device’s running status: 

1) Display the current status (running or stopped) on the screens. 



September 2016 17055-16 8871G10 
pw://Carollo/Documents/Client/CA/Santa Rosa/8871G10/Specifications/Procurement/17055 (FINAL) 

2.07 PANELS, ENCLOSURES, AND PANEL COMPONENTS 

A. General: 
1. Provide instruments and other components performing similar functions of the 

same type, model, or class, and from one manufacturer. 
2. It shall be the responsibility of the supplier to design and size all panels. 
3. Design panels to fit in the space as indicated on the Drawings. 

B. Requirements: 
1. Each panel will be fed by a 120-volt single-phase AC panel power circuit with a 

dedicated utility circuit. Panel designs shall include control power transformers, 
power supplies and distribution components required to derive all necessary 
control voltages. 

2. Unless otherwise indicated on the Drawings, instruments provided as part of 
the packaged system shall be powered from supplier provided control 
cabinets. 

C. Panels/enclosures: 
1. Manufacturers: One of the following: 

a. Rittal. 
b. Hoffman Engineering. 
c. Saginaw Control & Engineering. 

2. Panel assembly: 
a. General guidelines for panel fabrication include: 

1) Continuous welds ground smooth. 
2) Exposed surfaces free of burrs and sharp edges. 
3) Base formed of heavy channel iron, either galvanized or powder 

coated, minimum 1/2-inch holes at 12-inch spacing to accommodate 
anchoring of freestanding enclosures to floor. 

b. Provide stiffeners for back mounting panels in enclosures larger than 
4 feet. In addition, secure the panels in place by collar studs welded to the 
enclosure. 

3. In addition to the requirements specified above, the following requirements for 
NEMA Type 4X stainless steel enclosures apply: 
a. Minimum 14 gauge, Type 304 stainless steel. 
b. Captive stainless steel cover screws threaded into sealed wells. 
c. Finish: Unpainted, brushed finish. 
d. Specifically designed for use with flange-mounted disconnect handles 

where required or as indicated on the Drawings. 
4. General wiring requirements: 

a. Wiring methods: Wiring methods and materials for panels shall be in 
accordance with the NEC requirements for general purpose (no open 
wiring) unless otherwise specified. 

b. Install all components in accordance with the manufacturer’s instructions 
included in the listing and labeling. 

c. Where the electrical power supply voltage to the control panel is more 
than 120 VAC, provide the panel with a control power transformer and 
flange mounted disconnect: 
1) Mechanically interlock the disconnect switch with the control 

enclosure doors so that no door can be opened unless the power is 
disconnected. Reactivate power once all doors are closed. 
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2) Disconnect shall remove power from all power and control circuits, 
except for externally wetted signal and control signals. Externally 
powered circuits shall be grouped together, labeled, and provided 
with finger safe barriers. 

d. Control panels supplied with 120 VAC: 
1) Provide an internal breaker with the line side terminals covered by a 

barrier. 
2) Provide a nameplate prominently positioned on the control panel 

identifying the location of the power source and a warning statement 
requiring the source to be disconnected before opening the door to 
the enclosure. 

e. Provide a nameplate on the cover of the control panel identifying all 
sources of power supply and foreign voltages within the control panel. 

f. Provide transformers, protective devices and power supplies required to 
convert the supply voltage to the needed utilization voltage. 

g. Provide surge protection device on input supply power. 
h. Provide nonmetallic ducts for routing and organization of conductors and 

cables: 
1) Provide separate ducts for signal and low voltage wiring from power 

and 120 VAC control wiring. 
i. Provide 1/2-A fuse for each 4-20 mA circuit. 
j. Provide 5-A fuse for each discrete input loop. 
k. Conductors and cables shall be run from terminal to terminal without 

splice or joints. Exceptions: 
1) Factory applied connectors molded onto cables shall be permitted. 

Such connectors shall not be considered as splices or joints. 
l. The control panel shall be the source of power for all 120 VAC devices 

interconnected with the control panel including, but not limited to: 
1) Solenoid valves. 
2) Instruments mounted both in the control panel and remotely 

connected to the control panel. 

D. Thermal management: 
1. Provide heating, cooling, and dehumidifying devices in order to maintain all 

instrumentation and control devices to within an acceptable range. 
2. Provide enclosure temperature sensor: 

a. Manufacturer: One of the following: 
1) Omega, EWS Series. 
2) TCS Basys Controls, TS Series. 

E. Pilot devices: 
1. General: 

a. Provide operator pushbuttons, switches, and pilot lights, from a single 
manufacturer. 

b. Size: 
1) 30.5 millimeters. 

c. Heavy duty. 
d. Pushbuttons: 

1) Contacts rated: 
a) NEMA Type A600. 

2) Furnish 1 spare normally open and normally closed contact with each 
switch. 
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e. Selector switches: 
1) Contacts rated: 

a) NEMA Type A600. 
b) Knob type. 

2) Furnish 1 spare normally open contact and normally closed contact 
with each switch. 

3) Provisions for locking in the OFF position where lockout provisions 
are indicated on the Drawings. 

f. Pilot lights: 
1) Type: 

a) LED. 
2) Push to test. 

2. Indoor and outdoor areas: 
a. NEMA Type 4/13. 
b. Manufacturer: One of the following or equal: 

1) Allen-Bradley Type 800T. 
2) Square D Class 9001 Type K. 
3) General Electric Type CR104P. 
4) IDEC TWTD. 

F. Relays: 
1. General: 

a. For all types of 120 VAC relays, provide transient surge protection across 
the coil of each relay. 

b. For all types of 24 VDC relays, provide a free-wheeling diode across the 
coil of each relay. 

2. General purpose: 
a. NEMA A300 rated for standard relays and NEMA B300 for latching. 
b. Plug-in type. 
c. LED indication for relay energized. 
d. Touch safe design: All connection terminals to be protected against 

accidental touch. 
e. Provide additional (slave/interposing) relays when the following occurs: 

1) The number or type of contacts shown exceeds the contact capacity 
of the specified relays. 

2) Higher contact rating is required in order to interface with starter 
circuits or other equipment. 

f. DIN rail mounting on 35-mm rail. 
g. Ice Cube type relays shall be provided with retainer clips to secure relay in 

socket. 
h. Manufacturer: One of the following: 

1) Phoenix Contact PLC series. 
2) Potter and Brumfield Type KRP or KUP. 
3) IDEC R* series. (* = H, J, R, S, U). 
4) Allen-Bradley Type 700 H Series. 
5) Schneider Electric/Square D Type K. 

3. Time delay: 
a. Provide time delay relays to control contact transition time. 
b. NEMA A300 rated. 
c. Minimum timing range: 0.1 seconds to 10 minutes. 
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d. Manufacturer: One of the following: 
1) Agastat Type Series 7000. 
2) Allen-Bradley Type 700HR. 

G. Terminal blocks: 
1. Din rail mounting on 35-mm rail. 
2. Suitable for specified AWG wire. 
3. Rated for 30 amperes at 600 volts. 
4. Screw terminal type. 
5. Finger safe protection for all terminals for conductors. 
6. Construction: Polyamide insulation material capable of withstanding 

temperature extremes from - 40 degrees Celsius to 105 degrees Celsius. 
7. Terminals: Plainly identified to correspond with markings on the diagrams: 

a. Permanent machine printed terminal identification. 
8. Identify terminals suitable for use with more than 1 conductor. 
9. Provide minimum 10 percent spare terminals. 
10. Manufacturer: One of the following: 

a. Phoenix Contact UK5 Series. 
b. Entrelec M4/6. 
c. Allen-Bradley Series 1492. 

11. Fuses (holders) and circuit breakers: 
a. Fuse holders: 

1) Modular type: 
a) DIN rail mounting on 35-mm rail. 
b) Touch safe design: All connection terminals to be protected 

against accidental touch. 
c) Incorporates blown fuse indicator. 
d) UL 489 rated, as applicable. 

2) Provide nameplate identifying each fuse: 
a) As specified in Section 16075. 

3) Manufacturer: One of the following: 
a) Phoenix Contact. 
b) Entrelec. 
c) Allen-Bradley 1492-FB Series B. 

H. Transient/surge protection devices: 
1. Provide surge protection device (SPD) for power entrances: 

a. Nominal 120 VAC with a nominal clamping voltage of 200 volts. 
b. Non-faulting and non-interrupting design. 
c. A response time of not more than 5 nanoseconds. 

2. Control panel power system level protection, non-UPS powered: 
a. Design to withstand a maximum 10 kA test current of an 8/20 µs 

waveform according to IEEE C62.41.1-2002 Category C Area. 
b. Provide both normal mode noise protection (between current carrying 

conductors) and common mode (between current carrying conductor and 
neutral) surge protection. 

c. DIN rail mounting. 
d. Visual status indication of MOV status on the input and output circuits. 
e. Meeting the following requirements: 

1) Response time: Less than or equal to 100 ns. 
2) Attenuation: Greater than or equal to - 40 dB at 100 kHz as 

determined by a standard 50 ohms insertion test. 
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3) Safety approvals: 
a) UL 1283 (EMI/RFI Filter). 
b) UL 1449 2nd Edition. 

f. Manufacturer: One of the following: 
1) Phoenix Contact type SFP TVSS/Filter. 
2) Liebert Accuvar Series. 
3) Islatrol. 

3. Data and signal line protectors – panel mounted: 
a. Surge protection minimum requirements: Withstand a 10 kA test current of 

an 8/20 µs waveform in accordance with IEEE C62.41.1-2002 Category C 
Area. 

b. DIN rail mounting on 35-mm rail (except field mounted SPDs). 
c. SPDs consisting of 2 parts: 

1) A base terminal block. 
2) A plug protection module: 

a) Replacing a plug does not require the removal of any wires nor 
interrupt the signal. 

b) Base and plug coded to accept only the correct voltage plug. 
d. SPD manufacturer: One of the following: 

1) Phoenix Contact Plugtrab Series. 
2) Joslyn JMD Series. 

4. Data and signal line protectors – field mounted: 
a. Surge protection minimum requirements: Withstand a minimum 10 kA test 

current of an 8/20 µs waveform in accordance with IEEE C62.41.1-2002 
Category C Area. 

b. Manufacturer: One of the following: 
1) Phoenix Contact Pipetrab. 
2) Boxtrab. 
3) Joslyn JMD Series. 

I. Power supplies: 
1. Design power supply systems so that either the primary or backup supply can 

be removed, repaired, and returned to service without disrupting the system 
operation. 

2. Convert 120 VAC to 24 volt DC or other DC voltages required. 
3. Provide power supplies configured as fully redundant units consisting of 

2 power supplies connected with an automatic switchover unit with alarm 
contacts monitored by the PLC. 

4. Sized to provide 40 percent excess rated capacity. 
5. UL 508C listed to allow full rated output without de-rating. 
6. Provide fuse or short-circuit protection. 
7. Provide a minimum of 1 set of dry contacts configured to change state on 

failure for monitoring and signaling purposes. 
8. Output regulation: Within 0.05 percent for a 10 percent line change or a 

50 percent load change: 
a. With remote voltage sensing. 

9. Operating temperature range: 0 degrees Celsius to 50 degrees Celsius. 
10. Touch safe design: All connection terminals to be protected against accidental 

touch. 
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11. Manufacturer: One of the following: 
a. Phoenix Contact Quint series. 
b. IDEC PS5R series. 
c. Sola. 
d. Acopian. 

J. Limit switches: 
1. NEMA 4X. 
2. AC contact rating 120 V, 10 A. 
3. DC contact rating 125 V, 0.4 A. 
4. DeviceNet compatible as indicated in the Drawings. 
5. Provide robust actuation mechanism not prone to degradation. 
6. Provide complete actuator mechanism with all required hardware. 
7. Allows for contact opening even during contact weld condition. 
8. UL approved. 
9. Operating temperature range: -18 degrees to +110 degrees Celsius 

(0 degrees to 230 degrees Fahrenheit). 
10. Manufacturer: 

a. Allen-Bradley 802. 
b. Eaton E47, E49, E50. 
c. ABB equal. 

K. Provide a folding shelf for enclosures that contain programmable controllers. The 
shelf shall be mounted on the inside surface of the door, capable of supporting a 
laptop computer. 

L. Protection: 
1. Provide disconnecting, short-circuit, and overcurrent protection for all control 

panels. 
2. Provide a separate protective device for each 120 VAC powered electrical 

device: 
a. Each 120 VAC control loop and instrument shall have an individual circuit 

breaker within its respective control panel and clearly identified for 
function. 

b. Each 120 VAC and 24 VDC PLC output shall have its own individual fuse 
external of the I/O card with blown fuse indication: 
1) Size external fuse to open before any I/O card mounted fuses. 

3. Provide dedicated single-pole circuit breakers, one for the panel luminaire(s), 
and one for the panel receptacle(s): 
a. 15 amperes, 120 VAC. 

M. Conductors and cables: 
1. Power and control wiring: 

a. Materials: Stranded, soft annealed copper. 
b. Insulation: 600 V Type MTW. 
c. Minimum sizes: 

1) Primary power distribution: 12 AWG. 
2) Secondary power distribution: 14 AWG. 
3) Control: 16 AWG. 

d. Color: 
1) AC power (line and load): BLACK. 
2) AC power (neutral): WHITE. 
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3) AC control: RED. 
4) DC power and control: BLUE. 
5) Foreign voltages: YELLOW. 
6) Ground: GREEN. 

2. Signal cables: 
a. Materials: Stranded, soft annealed copper. 
b. Insulation: 600 V, PVC outer jacket, 16 AWG paired triad overall 

aluminum shield (tape), with copper drain wire. 
c. Color: 

1) 2 conductor: 
a) Positive (+): BLACK. 
b) Negative (-): WHITE or RED. 

2) 3 Conductor: 
a) Positive (+): BLACK. 
b) Negative (-): RED. 
c) Signal: WHITE. 

d. Insulate the foil shielding and exposed drain wire for each signal cable 
with heat shrink tubing. 

N. Receptacles: 
1. Provide one duplex receptacle located every 4 feet of enclosure width, spaced 

evenly along the back mounting panels. 
2. GFCI, 125-volt, single-phase, 15-ampere. 

O. Grounding: 
1. Provide the following: 

a. Grounding strap between enclosure doors and the enclosure. 
b. Equipment grounding conductor terminals. 
c. Bond multi-section panels together with an equipment grounding 

conductor or an equivalent grounding bus. 
2. Design so that removing a device does not interrupt the continuity of the 

equipment grounding circuit. 
3. Provide an equipment-grounding terminal for each incoming power circuit, in 

the vicinity of the phase conductor terminal. 
4. Size ground wires in accordance with NEC and UL Standards, unless noted 

otherwise. 
5. Connect the door stud on the enclosures to an equipment-grounding terminal 

within the enclosure using an equipment-bonding jumper. 
6. Bond together all PLC (remote or local) processor racks, and conductive 

enclosures of power supplies and connect to the equipment grounding circuit. 

2.08 FIELD INSTRUMENTS 

A. General: 
1. Instrument housing shall be rated NEMA Type 4 or 4X. 
2. Wetted materials shall be compatible with process fluid and manufacturer’s 

recommendations for the intended service. 
3. For analog field instruments, provide local LCD display. 
4. Provide sunshades for all transmitters located outdoors. 
5. Provide all hardware for instrument mounting. 
6. Factory calibrate each instrument at a facility that is traceable to the NIST. 
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B. Ultrasonic Point Sensor Ultrasonic point sensor with 120/230VAC supply and at 
least 2 Form-C dry contacts as outputs to monitor high and low effluent level. 
1. Water Level Sensor - Point: 

a. One of the following or equal: 
1) Endress+Hauser 
2) Siemens Pointek 

C. UV transmittance monitors: 
1. Manufacturer's, one of the following or equal: 

a. YSI. 
b. HACH 

2. General: 
a. UV transmittance meter systems shall measure the UV transmittance of 

wastewater. 
b. Continuous monitoring of UV transmittance independent of UV intensity 

sensor. 
c. Integrated in channel or tank with the radiation source immersed in water. 
d. Lamp and sensor quartz sleeve shall have an automatic cleaning 

mechanism. 
e. Measurement of UV transmittance to specify water quality. 

3. Performance requirements: 
a. 3 percent full scale accuracy. 

4. Element: 
a. UV radiation source: 

1) Mercury lamp. 
b. UV sensors: 
c. Calibrated selectivity greater than 99 percent at 254 nanometer. 

Non-aging, temperature stability up to 70 degrees Celsius for continuous 
operation. 

d. UV transmission (1 centimeters) measurement range: 5 to 100 percent. 
e. No battery backup required. 
f. NEMA Type 4X/IP 65 weatherproof corrosion resistant enclosure. 
g. Neither pump nor pipe work required. 
h. Direct in-channel measurement without the need of a filter. 
i. Stainless steel quartz tube protector. 

5. Transmitter: 
a. NEMA Type 4X/IP65 thermoplastic cabinet with instrumentation window. 
b. Wall mounting. 
c. Display of UV transmission (percent). 
d. RS-232 serial interface. 
e. Analog output, selectable 0 to 20 milliamperes (mA) or 4 to 20 mA. 
f. Maximum distance to junction box: 25 feet. 

1) Power supply: 
a) 120 VAC. 

2) Outputs: 
a) Isolated 4 to 20 mA DC. 

2.09 ACCESSORIES (NOT USED) 
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2.10 CONTROL SYSTEM SOURCE TEST 

A. Source Test - General: 
1. Right of observation: The City retains the right to observe all Source test 

activities including any and all subsystem preparation, pretests, 
troubleshooting, retests, warm-up, and software modification and/or update. 

2. The City reserves the right to test any specified function, whether or not 
explicitly stated in the test submittal. 

3. Costs for repeating testing: The supplier shall pay for Engineer’s and other 
City’s representatives’ travel, subsistence for witnessing the repetition of failed 
tests. 

4. Correction of deficiencies: Any deficiencies observed during the test shall be 
corrected and retested before completion of the test. 

5. Any changes and/or corrections shall be noted on the test forms. Engineer 
shall witness the revisions and/or corrections prior to leaving the test site. 

6. If the corrections and/or revisions are too extensive to be made while the 
Engineer is scheduled to be at the Source test site, the Source Test shall be, 
at the Engineer’s sole discretion, considered failed, and the test shall be 
restarted at a later date. All costs for the re-test shall be borne by the supplier. 

B. Testing simulation: 
1. The Source shall make use of hardware simulators that contain switches, pilot 

lights, variable analog signal generators, and analog signal level displays, 
which shall be connected to the I/O points of the PLCs and controllers 
provided. All inputs and outputs shall be simulated and proper control and 
system operation shall be validated. 

C. Panel inspections: 
1. The Engineer to inspect each control panel for completeness, workmanship, fit 

and finish, and compliance with the Contract Documents and the approved 
shop drawings. 

2. Inspection to include, as a minimum: Layout, mounting, wire and data cable 
routing, wire tags, power supply, components and wiring, I/O components 
layout (including terminals, wiring and relays), device layout on doors and front 
panels, and proper ventilation operation. 

D. I/O test: 
1. Verify that I/O is properly wired to field terminals and is properly mapped into 

the PLC and operator displays. 
2. Test forms to include, but not be limited to: 

a. PLC and panel number. 
b. I/O type. 
c. I/O tag name. 
d. Panel terminal block numbers. 
e. Rack/slot/number of I/O point. 
f. Check-off for correct response for each I/O point. 
g. Space for comments. 
h. Initials of individual performing test. 
i. Date test was performed. 
j. Witness’ signature lines. 
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E. Control logic test: 
1. The purpose of this test is to verify that all software functions and logic work as 

specified, along with any hardwired logic or functions in the tested control 
panels. 

2. Testing requirements: 
a. Demonstrate each function described in the general and specific control 

description. Demonstrate in detail how each function operates under a 
variety of operating scenarios. Test to verify the application of each 
general control strategy function to each specific control strategy or loop 
description. 

b. Demonstrate the proper operation of the programming and configuration 
for each control strategy or loop description. Test each strategy or loop 
description on a sentence-by-sentence and function-by-function basis. 
Loops with similar or identical logic must each be tested individually. 

3. Test forms: 
a. Include the fully revised and approved for the loop being tested. 
b. Identify the cause and effect as each I/O point is toggled through the 

simulator. Check boxes shall be provided to track proper and/or improper 
operation of the loop. 

c. Any deficiencies or operational changes shall be noted on the forms for 
correction and documentation. 

d. Include signature and date lines. 

PART 3 EXECUTION 

3.01 EXAMINATION (NOT USED) 

3.02 PREPARATION (NOT USED) 

3.03 INSTALLATION 

A. Field instruments installation: 
1. Install field instruments as specified in the Contract Documents and in 

accordance with API 550 and 551 and the manufacturer’s instructions. 
2. Mount field instruments so that they can be easily read, readily approached, 

and easily serviced, and so they do not restrict access to mechanical 
equipment: 
a. Mount field instruments on a pipe stand or local panel, if they are not 

directly mounted. 
3. Make connections from rigid conduit systems to field instruments with PVC 

coated flexible conduit: 
a. Type of flexible conduit required for the area classification. 
b. Maximum length of 18 inches. 

4. Connect field instruments with cable as specified in the Electrical 
Specifications, except when the manufacturer requires the use of special 
cable, or otherwise specified in this Section: 
a. Special cable applications shall be in accordance with the NEC. 

5. Verify the correctness of each installation: 
a. Polarity of electric power and signal connections. 
b. Ensure all process connections are free of leaks. 
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B. Process sensing lines and air tubing: 
1. Install individual tubes parallel and/or perpendicular to and near the surfaces 

from which they are supported. 
2. Provide supports for rigid tubing at intervals of not more than 3 feet. 
3. Slope horizontal runs of instrument tubing at a minimum of 1/16th-inch per foot 

to allow for draining of any condensate. 
4. Bends: 

a. Use proper tool. 
b. Make bends for parallel lines symmetrical. 
c. Make bends without deforming or thinning the walls of the tubing. 

5. Square-cut and clean all ends of tubing before being inserted in the fittings. 
6. Provide bulkhead fittings at all panels requiring pipe and/or tubing entries. 
7. Use stainless steel tubing for all piping hard piped from the air header, unless 

otherwise indicated on the Drawings or not compatible with the fluids or 
atmosphere in the area: 
a. Use flexible connections only on moving equipment and under the 

constraint that the length shall be less than 1.5 times maximum travel of 
the equipment. 

C. Instrument tagging: 
1. Provide all field-mounted instruments with nameplates: 

a. Nameplates engraved with the instrument’s full tag number as indicated 
on the Drawings: 
1) Affix tags with stainless steel wire fasteners. 

2. Provide all back of panel instruments with nameplates: 
a. Engraved with the instrument’s full tag number. 

3. Provide all front of panel instruments with a nameplate: 
a. Engraving to include the following: 

1) Instrument’s full tag number. 
2) Service description. 

b. Nameplates: 
1) Secure nameplates to the panel with stainless steel screws. 
2) Use an approved adhesive if screws would violate the NEMA or other 

ratings of the enclosure. 

D. Cable and conductor termination: 
1. Terminate all cables and conductors on terminal blocks. 
2. Terminal block enclosures: 

a. Suitable for the area classification. 

E. Surge protection: 
1. Provide outdoor field instrument loops with voltage surge protection units 

installed on the instruments. 
2. Individually fuse each 4-20 mA DC loop with a 1/16 ampere fuse between 

power supplies and receiver surge protectors. 
3. Provide voltage surge protection for 4-wire transmitters and analyzers: 

a. Protect both power source and signal loop. 

3.04 ERECTION, INSTALLATION, APPLICATION, CONSTRUCTION (NOT USED) 

3.05 REPAIR/RESTORATION (NOT USED) 
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3.06 RE-INSTALLATION (NOT USED) 

3.07 FIELD QUALITY CONTROL 

A. General: 
1. Failure testing: 

a. In addition to demonstrating correct operation of all specified features, 
demonstrate how the system reacts and recovers from abnormal 
conditions including, but not limited to: 
1) Equipment failure. 
2) Operator error. 
3) Communications sub-system error. 
4) Power failure. 
5) Process equipment failure. 
6) High system loading conditions. 

B. Loop check/validation: 
1. Check all control loops under simulated operating conditions. 
2. Provide “end-to-end” tests: 

a. Test PLC/controller inputs and outputs from field device to all operator 
displays and pilot devices. 

C. Pre-commissioning (functional) test: 
1. General: 

a. Commence pre-commissioning tests after completion of all loop 
check/validation tests: 
1) Pre-commissioning to demonstrate proper operation of all systems 

with process equipment operating over full operating ranges under 
conditions as closely resembling actual operating conditions as 
possible. 

2. Control logic operational validation: 
a. The purpose of control logic validation is to field test the operation of the 

complete control system, including all parts of the system, all control 
panels (including vendor control panels), all control circuits, all control 
stations, all monitored/controlled equipment, and final control elements. 

3. Loop tuning: 
a. Optimally tune all electronic control stations and software control logic 

incorporating proportional, integral, or derivative control. Apply control 
signal disturbances at various process variable levels and adjusting the 
gain, reset, or rate settings as required to achieve proper response. 

4. Pre-commissioning validation sheets: 
a. Document each pre-commissioning test on an approved test form. 
b. Document loop tuning with a report for each loop, including two-pen chart 

recordings showing the responses to step disturbance at a minimum of 
3 setpoints or process rates approved by the Engineer. Show tuning 
parameters on the charts, along with time, date, and sign-off by supplier 
and Engineer. 
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5. Pre-commissioning certification: 
a. Document via a certified report the completion of all pre-commissioning 

and test activities: 
1) Including all test forms with test data entered, submitted to the 

Engineer with a clear and unequivocal statement that all pre-
commissioning test requirements have been satisfied. 

D. Performance/reliability/operational tests: 
1. After successful completion of the pre-commissioning test as accepted by the 

Engineer and City, the performance test can proceed. 

E. The performance test may be performed concurrently with the 7-day operational 
test specified in Section 01756. 

3.08 CLEANING 

A. Vacuum clean all control panels and enclosures before start-up and again after final 
completion of the project. 

B. Clean all panel surfaces. 

C. Return to new condition any scratches and/or defects. 

D. Wipe all instrument faces and enclosures clean. 

E. Leave wiring in panels in a neat, clean, and organized manner. 

3.09 DEMONSTRATION AND TRAINING 

A. Training: 
1. Provide system maintenance and operator training courses for all the 

instrumentation, control systems furnished. 
2. Training course requirements: 

a. Operator training: 
1) Operator’s training shall include: 

a) Control system overview: Architecture, equipment functions, 
software components, etc. 

b) Display navigation, overview, and types of displays. 
c) Process and equipment monitoring and control: Basic principles 

and operation. 
d) Logging ON and OFF the system and description of the security 

and access system. 
e) Alarm subsystem. 
f) Trending: Provide a thorough session on how to use all trending 

functions. 
b. PLC hardware training: 

1) Furnish training on PLC hardware and on related components, 
including battery backup equipment, UPSs, LOI hardware, control 
circuits, and analog circuits. 

2) Furnish training on PLC hardware principles, product features, proper 
installation, operation, troubleshooting, and maintenance. 

3) PLC training may be provided by manufacturer’s certified trainers. 
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c. PLC software training: 
1) Furnish training on PLC software: 

a) Training covers the programming conventions, new 
standardized software modules, specific control strategy 
programs, and documentation created for the work performed 
under this Contract. 

d. LOI hardware and software training: 
1) Provide the following: 

a) Overview of hardware and firmware, including starting, stopping, 
and PLC interface. 

b) Configuration of tag database. 
c) Creating, editing, and saving display screens. 
d) Troubleshooting. 

e. Instrumentation training: 
1) Furnish training covering all instruments and control panels. 
2) Train maintenance staff in the use, cleaning, calibration, 

maintenance, and troubleshooting of all the instruments furnished 
within this project. 

3) Furnish training on the operation of new hardwired controls. 

3.10 SCHEDULES 

A. The provided information does not necessarily include all required instruments. 
Furnish all instruments identified on the Contract Drawings or in the Contract 
Specifications. If an instrument is shown on one of these documents, it shall be 
considered to be shown on all. 

B. Produce completed Instrument data sheets for all instruments required under this 
Contract: 
1. Submit all instrument data sheets for review. 
2. Furnish instrument data sheets in both hard copy and electronic format. 

C.  The P&IDs are intended as a guideline for the supply of instruments. Some 
information needed to order and specify the required instruments is not included. 
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SECTION 17055 - ATTACHMENT A - SIEMENS PLC PARTS LIST 
 

1. HMI Panel  
6AV2124-0QC02-0AX0 SIMATIC HMI TP1500 COMFORT 

 
2. PLC CPU   

6ES7516-3AN01-0AB0 CPU 1516-3 PN/DP, 1MB PROG., 5MB DATA 
 

3. Extended IO Enterface Module  
6ES7155-5AA00-0AC0 SIMATIC ET 200MP IM 155-5 PN HF 

 
4. Power Supply   

6ES7507-0RA00-0AB0 SIMATIC S7-1500, SYSTEM POWER SUPPLY 
 

5. Input Module   
6ES7521-1FH00-0AA0 DI 16X230VAC BA 120-230vAC 

****Note: Any relay or contact points going to the input module MUST have a Minimum 
wetting current of 5mA. 

6. Relay Output   
6ES7522-5HH00-0AB0 DIG. OP MODULE, S7-1500, DQ16X230VAC 

****Note: All outputs must be isolated with Interposing Relays regardless of load 
current rating. 

7. Analog Input   
6ES7531-7KF00-0AB0 AI 8XU/I/RTD/TC ST 

 
8. Analog Output   

6ES7532-5HF00-0AB0 AQ 8XU/I HS 
 

9. RS422/485   
6ES7540-1AB00-0AA0 CM PTP RS422/485 BA 

 
10. Mounting Rail   

6ES7590-1AB60-0AA0 MOUNTING RAIL 160MM (6.3") 
 

11. Mounting Rail   
6ES7590-1AC40-0AA0 SIMATIC S7-1500, MOUNTING RAIL 245 MM 

 (APPR. 9.6 INCH); INCL. GROUNDING ELEMENT, 
 INTEGRATED DIN RAIL FOR MOUNTING OF 
 SMALL COMPONENTS SUCH AS CLAMPS, 

 
END OF SECTION 
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DOCUMENT 00410 
 

PROPOSAL FORM 
 
 

PROJECT IDENTIFICATION: 

City of Santa Rosa 
Ultraviolet (UV) Light Disinfection Equipment System 
Proposal Number 16-71 

THIS PROPOSAL IS SUBMITTED BY: 
 

 

(Supplier) 

 

 

(Supplier Address) 

THIS PROPOSAL IS SUBMITTED TO: 

BRANDALYN TRAMEL 

PURCHASING AGENT 

CITY OF SANTA ROSA PURCHASING OFFICE 

635 FIRST ST., 2ND FLOOR 

SANTA ROSA, CA 95404 

707-543-3706 VOICE 
Btramel@srcity.org 

mailto:Btramel@srcity.org


September 2016  00410-2 8871G10 
pw:\\Carollo/Documents\Client/CA/Santa Rosa/8871G10/Specifications/Procurement\00410 (FINAL__) 

1.01 The undersigned Supplier proposes and agrees, if this Proposal is accepted, to 
enter into a Memorandum of Understanding with CITY in the form included in the 
Procurement Documents to perform and furnish all Goods and Services as 
specified or indicated in the Procurement Documents within the specified time and 
for the amount indicated in this Bid and in accordance with the other terms and 
conditions of the Procurement Documents. 

ARTICLE 2 - SUPPLIER’S ACKNOWLEDGMENT 

2.01 Supplier accepts all of the terms and conditions of the RFP. Supplier will execute 
and submit the Memorandum of Understanding and other attachments as required 
by the Procurement Documents and as provided in CITY's Notice of Selection, 
which MOU will set pricing for a period of not less than eighteen months following 
approval of the MOU by the CITY’s Board of Public Utilities. 

ARTICLE 3 - SUPPLIER’S REPRESENTATIONS 

3.01 In submitting this Bid, the Supplier represents that: 

A. Supplier has examined copies of all the Procurement Documents and of the following 
Addenda (receipt of all which is hereby acknowledged): 

ADDENDA 

No.       Dated      

No.       Dated      

No.       Dated      

No.       Dated      

No.       Dated      

B. Supplier is familiar with and has satisfied itself as to all federal, state, and local laws 
and regulations that may affect cost, progress, performance, and furnishing of the 
equipment and the Work described herein including but not limited to the 
requirements in the Technical Specifications and Title 22 of the California Code of 
Regulations. 

C. Supplier has given CITY written notice of all conflicts, errors, ambiguities, or 
discrepancies that Supplier has discovered in the Procurement Documents and the 
written resolution thereof by the CITY is acceptable to Supplier, and the Procurement 
Documents are generally sufficient to indicate and convey understanding of all terms 
and conditions for performing and furnishing the equipment and the Work identified 
on the Proposal. 
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ARTICLE 4 - BASIS OF PROPOSAL 

4.01 Furnish the CITY with a complete UV Disinfection Systems per the attached 
general specifications, technical specifications and plans, and requirements. 
Indicate the make and model you are quoting and attach descriptive literature. 

  
CITY OF SANTA ROSA, LAGUNA TREATMENT PLANT (LTP) PROPOSAL FORM 

Item 
No. Description 

Proposal 
Price ($ US) 

Equipment Costs 

1 UV Disinfection System, as specified in the Technical Specifications (sales and 
use taxes not included) 

$ 

2 Spare parts and special tools, as specified in the Technical Specifications $ 

3 Design Assistance (Shop drawings and design support, as specified in the 
Technical Specifications) 

$ 

4 Freight, as specified in the Technical Specifications $ 

5 Supervision of installation, testing, training, commissioning, warranty, and 
Follow-up support services. (Technical Specifications Sections 11289 and 
01756) 

$ 

6 Total Equipment Cost (Sum of Items #1 - 5) (Sales and use taxes not included) $ 

Operation and Maintenance Costs 

7 Annual Cost for Electricity: Item #7a multiplied by the unit power 
cost ($0.10/kW-hr) multiplied by 365 days per year. 

$ 

 a Average Power Consumption (APC) for all equipment supplied by Supplier, 
expressed in kilowatt-hours/day, for the average annual flow condition and 
average UV transmittance.(1) 

 

8 Annual lamp replacement costs: Item #8c multiplied by Item #8d. $ 

 a Number of Lamps in Service at average annual flow rate of 20 mgd and 
average UV transmittance of 64 percent. Include a 25 percent safety factor. 

 

 b Guaranteed Lamp Life, expressed in hours, for the conditions in Item #7a.  

 c Number of Lamps Replaced Per Year: Item #7a divided by Item #7b 
multiplied by 8,760 hours in a year. 

 

 d Lamp Material Cost: guaranteed not-to-exceed replacement cost for one (1) 
UV lamp, expressed in dollars. 

$ 

9 Annual ballast replacement costs: Item #9a divided by Item #9c and then 
multiplied by Item #9b. 

$ 

 a Total number of installed ballasts/lamp drivers.  

 b Guaranteed replacement cost per ballast/lamp drivers expressed in dollars. $ 

 c Guaranteed Ballast/Lamp Driver Life, expressed in years.  

10 Annual sleeve replacement costs: Item #10a divided by Item #10c and then 
multiplied by Item #10b. 

$ 

 a Total number of installed quartz sleeves.  

 b Quartz Sleeve Replacement Cost: the guaranteed not-to- exceed 
replacement cost of one (1) quartz sleeve, expressed in dollars. 

$ 

 c Guaranteed Quartz Sleeve Life, expressed in years.  
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11 Annual sensor replacement costs: Item #11a divided Item #11c and then 
multiplied by Item #11b. 

$ 

 a Total number of UV intensity sensors in the system.  

 b UV Intensity Sensor Replacement Cost: the guaranteed not-to- exceed 
replacement cost of one (1) UV intensity sensor expressed in dollars. 

$ 

 c Guaranteed Sensor Life, expressed in years.  

12 Cost for duty/reference sensor calibration: Item #12b multiplied by Item #12c. $ 

 a Total number of duty/reference sensors that require calibration.  

 b Average number of calibrations required per year.  

 c Average cost per calibration of sensors, expressed in dollars. $ 

13 Annual cost for cleaning system consumables (Cleaning Solution, etc.) $ 
 

14 
Annual wiper replacement cost: Item #14a divided by Item #14c and then 
multiplied by Item #14b. 

$ 

 a Total number of automatic cleaning wipers installed in the system.  

 b Guaranteed replacement cost per wiper, expressed in dollars. $ 

 c Guaranteed wiper life, expressed in years.  

15 Total Annual Operational and Maintenance Cost (Sum of Items #7 - 14) $ 

16 Total Operational and Maintenance cost over 20 years (Item #15 * 20 years) $ 

17 TOTAL EQUIPMENT SUPPLY AND O&M BID (Sum of Item #6 and Item #16) $ 

Options  

   
Notes: 
(1) The Average Power Consumption (APC) calculation shall assume that the system will operate at 

conditions specified in Section 11289 of the Technical Specifications. 
(2) Value entered in Item #7 shall be equivalent to the value expected to be determined by validation 

testing divided by 0.80 (attenuated lamp conditions for APC calculations). This factor will be used 
for all manufactures for the life cycle cost analysis and is independent of the validated quartz 
sleeve fouling and lamp aging factors. Specific quartz sleeve fouling and lamp aging factors listed 
in Form 1 of Section 11289 in the Technical Specifications shall be used for sizing equipment. 

 
4.02 Supplier agrees that the System and the Work will be provided within the following 

numbers of days after Notice of Selection, and execution of Memorandum of 
Understanding, and payment provisions as defined in the Request for Proposal: 

Delivery of Shop Drawings and Suppliers’ data  4 weeks 

4.03 Supplier further agrees that performance of Supplier field services (including 
installation check, startup assistance, and certification of acceptable installation 
and operation) to final completion will be coordinated with the Contractor to the 
satisfaction of the CITY. 
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4.04 Communications concerning this Proposal shall be sent to Supplier at the following 
address: 

       

       

       

       

4.05 The terms used in this Proposal shall have the meanings assigned to them in 
Section 00200 included as part of the Procurement Documents. 

SIGNATURE OF SUPPLIER 

By:           
       (Company Name) 

By:           
      (Signature of Authorized Person) 

          
        (Name) 

          
        (Title) 

          
        (Date) 

Business address:        

          

Phone Number:        FAX Number:   
 

END OF DOCUMENT 
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SECTION 00525 
 

MEMORANDUM OF UNDERSTANDING 

The purpose of this Memorandum of Understanding (MOU) is to document the agreement 
between the City of Santa Rosa (CITY) and __________________ (Supplier) to supply the 
Ultraviolet (UV) Light Disinfection System (System or UV System) for the Laguna Treatment 
Plant (LTP) Disinfection Improvements Project (Project). 

This MOU references other documents, which are considered integral parts of this MOU. All 
requirements embodied in the referenced documents are inseparable requirements of this 
MOU. 

The CITY issued a Request for Proposal, Ultraviolet Light Disinfection Equipment 
Procurement (RFP), which is incorporated herein by reference, to Supplier and received a 
proposal from __________________ (Supplier) dated _______________ (Proposal). 

This MOU is intended to create a binding commitment between the Supplier and the CITY 
for acquisition of the System by CITY’s contractor from Supplier pursuant to the terms and 
conditions of this MOU. 

AGREEMENT 

ARTICLE 1 - DUTIES OF SUPPLIER 

Supplier shall have the following duties under this MOU: 

a. Prepare submittals for the CITY pursuant to the Technical Specifications set for in the 
RFP, this MOU, and Suppliers Proposal. The initial submittals shall be delivered to 
the CITY within four (4) weeks after execution of an agreement for professional 
services with the CITY as identified in the RFP. 

b. Provide coordination with the CITY in their completion through the final design of the 
UV system. 

c. Provide equipment supply bids to the general contractors bidding on the Project that 
are identical to, and in accordance with, the RFP terms and documents, Supplier’s 
Proposal, and this MOU, as amended to include Supplier’s Best and Final Offer 
pursuant to Section 00200, Article 2 of the RFP. The terms and conditions offered to 
the general contractors shall be those customary in the California public works market 
place, to the extent the terms and conditions are not specifically addressed herein. 

d. Deliver the System consistent with the RFP documents and approved submittals 
according to a schedule mutually agreed upon with the CITY’s contractor and no later 
than 30 weeks from receipt of notice for purchase from CITY's contractor. 

e. Provide preliminary operation and maintenance (O&M) manuals with storage and 
installation requirements prior to delivery of System. Provide preliminary and final 
O&M manuals and training to CITY for operation of UV System in accordance with the 
Technical Specifications in the RFP. 
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f. Meet other commercial warranty and risk management requirements set forth in the 
RFP and this MOU. 

ARTICLE 2 - CITY OBLIGATIONS 

Should the CITY undertake construction of the Project, it will competitively bid the public 
works contract in 2018 to upgrade its recycled water facilities, including installation of the UV 
System at its LTP at 4300 Llano Road, Santa Rosa, CA. The CITY agrees that subject to the 
conditions below, it shall award the public works construction contract to the lowest 
responsible and responsive bidder consistent with California law and the CITY Code. As a 
result of the RFP process, the CITY shall complete design of the Project so as to 
accommodate the Supplier’s System and shall require CITY’s contractor to purchase and 
install Supplier’s System. The CITY shall further require that CITY’s contractor obtain System 
equipment from Supplier in full compliance with the price and payment terms set forth in this 
MOU. 

This obligation to obtain System from Supplier shall be conditioned upon the award of the 
construction contract for the Project, and the favorable result of any legal challenge to this 
process which could result in a court order or judgment preventing the CITY from either 
executing the construction contract for the Project or requiring CITY’s Contractor to install 
Supplier’s UV System equipment. If CITY fails to proceed with the Project, is prevented from 
entering into the construction contract, or is prevented by legal proceedings from designating 
Supplier’s UV System equipment for inclusion in CITY’s Project, CITY shall not be liable to 
Supplier for any damages including, but not limited to restocking, proposal preparation and 
contracting costs, or loss of prospective profit. 

ARTICLE 3 - PRICE 

The System equipment shall be manufactured, insured, and delivered for the sum of not to 
exceed $ _____________ dollars in US currency, exclusive of California sales tax. This total 
amount shall be inclusive of all payments for the Supplier’s costs including those costs 
set forth below. 

Total Equipment Supply Cost $ (US) _____________________ 
To be provided by the CITY to all 
bidders 
 
Amount is equal to the Total Proposal 
Cost (less the Shop Drawing and 
Design Assistance Cost) 

a. The price set forth herein shall reflect shipping F.O.B. to the CITY's 
facility. CITY’s contractor will not accept C.O.D. shipments. Supplier shall be 
responsible for payment of all charges for handling, shipping, packaging, 
wrapping, bags, container, boxing, crating, labeling, customs and duties, 
insurance and other related matters. 

b. Supplier agrees to offer all bidders on the Project the equipment in accordance 
with this MOU, as amended to include Supplier’s Best and Final Offer pursuant 
to Section 00200, Article 2 of the RFP and as more specifically set forth in the 
specifications and approved shop drawings, at the proposed price and without 
additional terms and conditions inconsistent with this MOU. Any such additional 
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terms and conditions offered to proposing contractors, not inconsistent with the 
terms of this MOU, shall be those customary to the public works marketplace in 
California and in Santa Rosa, and offered at no additional cost. 

c. California Sales Tax (if applicable) will be added at the prevailing rate at time of 
invoicing. 

ARTICLE 4 - PAYMENT TERMS AND PRICE ESCALATION 

The CITY agrees to include the proposed price for the System and the following payment 
terms in its invitations for bids on the Project: 

1. 75 percent of the sum set forth above on delivery of the System equipment to site and 
acceptance by CITY’s contractor. This payment wi l l  include payment for all 
equipment. 

2. 15 percent on installation of the System. 

3. 10 percent on successful completion of performance testing, submittal and approval 
of O&M manual, training of CITY’s employees and upon completion of the System 
and final acceptance of the System by the City. 

The partial payments set forth above shall be due only upon full and complete 
performance of each benchmark task listed above for all equipment and services required 
pursuant to the specifications contained in this invitation for bids. 

A 5 percent retention will be withheld by CITY from each of the payments listed above. 
Such 5 percent r e ten t ion  shall be provided to CITY’s contractor for payment to Supplier 
at the time of final payment as required by the contract documents and prevailing California 
law. 

The Invitation for Bids shall allow for a price escalation for the System equal to increases in 
the (Bureau of Labor Statistics (BLS) Producer Price Index if the City’s contractor fails to 
order the equipment within ninety (90) days from award of the construction contract for the 
Project and contractor shall be responsible for such costs. 

ARTICLE 5 - TERMS AND CONDITIONS 

1. CITY and/or CITY’s contractor will rev iew acce lerometer  on  the del ivery 
t ruck ,  and visually inspect shipment(s) from Supplier upon receipt at construction site 
to determine whether they conform to the requirements of this MOU. Notwithstanding 
these provisions for inspection, Supplier acknowledges that the System is not 
reasonably subject to mere visual inspections to ascertain whether the equipment fully 
conforms to the app l icab le  specifications and that testing after installation is 
required prior to final acceptance of the equipment. CITY’s contractor shall be required 
to schedule performance testing per the Technical Specifications with the assistance of 
the Supplier. 

2. Operations Manual and Training: Supplier shall be responsible to provide an 
operations and maintenance manual and training to the CITY’s employees as is set forth 
in the T e c h n i c a l  S pecification. All costs associated with provision of the 
operations and maintenance manual and employee training shall be included in the price 
set forth above. 
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3. Price Escalation: The costs included in this MOU shall remain in effect and are not 
subject to escalation for eighteen (18) months from the date of approval of the MOU by 
the CITY’s Board of Public Utilities, provided that once the City awards a construction 
contract for the Project, Supplier shall be subject to its agreement with the contractor for 
maintaining the price of the System subject to the price escalator pursuant in the 
construction contract as addressed in Article 4 above. 

4. Delivery of the System: Supplier shall have the equipment ready to ship at the time 
agreed upon with the successful bidder and delivery of the System shall be coordinated 
between Supplier and the City’s contractor so as to avoid storage and re-shipping of the 
System. 

5. Warranty: Supplier expressly warrants that all equipment shall conform to all Technical 
Specifications and final design. All equipment shall be new and of good merchantable 
quality, free from material defects of workmanship and fit for the purpose for which it is 
specified. For purposes of this warranty, any parts not meeting the foregoing quality shall 
be deemed defective. Supplier provides warranties on all equipment provided as set forth 
in the Technical Specifications. The foregoing warranty provisions shall also be 
applicable to equipment or software supplied to Supplier by a third party entity and 
provided to CITY’s contractor via this MOU. Any warranties provided by third party 
equipment or software supplier shall be assigned to the CITY after final acceptance as 
defined in the Technical Specifications. 

6. Liens, Claims And Encumbrances: Supplier warrants and represents that all the 
equipment when delivered will be free and clear of all liens, claims, encumbrances and 
infringements of any patents, trademarks, copyrights or franchise rights. 

7. Independent Contractor: Supplier, and Supplier’s employees or persons under contract to 
Supplier in the performance of services on this MOU, including services provided on 
CITY property, shall perform work as independent contractors. Supplier shall provide 
insurance to cover its work and its employees as required by the CITY’s contractor. 
Further, neither party to this MOU is the agent or legal representative of the other party 
for any purpose, nor shall the actions of either party under this MOU create a partnership, 
joint venture, or relationship of principal and agent between the parties. 

8. Indemnification: Supplier agrees to indemnify, protect, hold harmless and defend CITY 
and their officers, agents, employees, volunteers, and boards, from any and all claims or 
liabilities arising from any liability imposed for injury, as defined by California Government 
Code Section 810.8, whether arising before or after completion of the work hereunder, or 
in any manner, directly or indirectly caused, claimed occasioned or contributed to, by 
reason of any negligent act or omission of Supplier, excepting for claims or liabilities 
arising from active negligence of CITY. Supplier shall also indemnify, protect, hold 
harmless and defend CITY and CITY’s Contractor for claims or liabilities arising by 
reason of claimed infringements of any patents, trademarks, copyrights or franchise 
rights, in connection with or incident to or arising out of the performance of this contract, 
unless the alleged infringement occurs as a result of any alteration or modification to the 
product or the use of the product in combination with the products or services of any 
party other than Seller. 

9. Assignment: Supplier shall not assign any of its responsibilities under this MOU, and no 
such assignment will not be binding upon CITY or CITY’s Contractor unless such 
assignment has had prior written approval of CITY, which approval shall be solely within 
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the discretion of CITY. Failure to obtain approval of any assignment, including an 
involuntary assignment to creditors, shall constitute a breach of this MOU which may lead 
to termination. 

10. Jurisdiction: This MOU shall be administered and interpreted under the laws of the State 
of California, including but not limited to the Uniform Commercial Code, without regard to 
the conflict of laws provisions thereof. The United Nations Convention on the 
International Sale of Products will not apply. The jurisdiction for any litigation arising from 
this MOU shall be in the state of California, and its venue shall be in the County of 
Sonoma. 

11. Modifications: No modification to this MOU, nor any waiver of any rights, shall be 
effective unless agreed to in writing by both Parties. 

12. Liquidated Damages: The CITY’s contractor may include liquidated damage penalties in 
its purchase agreement with Supplier to the extent that same are required of the City’s 
contractor. Such damages should only applicable if directly related to Supplier’s failure to 
deliver the equipment within the time period stipulated in this MOU (30 weeks from notice 
for purchase from the City’s contractor), failure to support the startup of the equipment, or 
failure of the equipment during the startup where any such failures result in a delay to the 
critical path of the construction project schedule. The amount of such damages in the 
aggregate shall not exceed ten (10) percent of the total equipment contract price as listed 
in this MOU. 

13. Notices: All notices under this MOU shall be in writing and shall be considered delivered 
and effective on the earlier of actual receipt or (i) the day following transmission if sent by 
facsimile when followed by written confirmation by overnight carrier or certified United 
States mail; or (ii) one (1) day after dispatch if sent by private overnight carrier (e.g., 
Federal Express); or (iii) five (5) days after posting if sent by certified mail. Notice shall be 
sent to the following persons: 

Supplier: 
Contact Name: 
Address: 
Phone: 
Fax: 
E-mail: 

Contractor: 
Contact Name: 
Address:  
Phone: 
Fax: 
E-mail: 

City: 
Contact Name: 
Address: 
Phone: 
E-mail: 

mailto:ail:%20%20%20%20%20%20%20%20%20%20%20adam


September 2016 00525-6 8871G10 
pw:\\Carollo/Documents\Client/CA/Santa Rosa/8871G10/Specifications/Procurement\00525 (FINAL__) 

Construction Manager: 
Contact Name: TBD 
Address: TBD 
Phone: TBD 
E-mail: TBD 

14. Severability: If any portion of this MOU is held invalid, the Parties agree that such 
invalidity shall not affect the validity of the remaining portions of this MOU, and the 
Parties shall seek in good faith to agree to substitute for the invalid provision a valid 
provision that most closely approximates its terms. 

15. Entire Agreement: This MOU, as amended in a writing executed by the parties pertaining 
to the Best and Final Offer, along with the incorporated RFP and approved shop drawings 
supersedes all oral or written negotiations, conversations or discussions between the 
Parties and contains the entire understanding and agreement of the Parties relating to 
this subject matter. 

This Memorandum of Understanding is hereby entered into between the City of Santa Rosa 
and the Supplier. By signing this Memorandum of Understanding, the undersigned asserts that 
they have the authority to enter into this agreement. 

City of Santa Rosa     _________________________________ 
 (Supplier) 
 
 
___________________________________ ___________________________________ 
Signature Date Signature Date 
 
 
________________________________  ________________________________ 
Name Name 
 
 
________________________________ ________________________________ 
Title Title 
 
 
Approved as to Form: 
 
 
____________________________________ 
Santa Rosa City Attorney’s Office 
 

END OF SECTION 



Page 1 of 10 
Professional Services Agreement 
Form approved by the City Attorney 8-1-15 

SECTION 00550 
 

CITY OF SANTA ROSA 
PROFESSIONAL SERVICES AGREEMENT 

WITH [NAME OF SUPPLIER ] 
AGREEMENT NUMBER _________ 

 
This "Agreement" is made as of this ____day of_______________, 2016 [leave date blank until 

all parties have signed or until Council approves], by and between the City of Santa Rosa, a municipal 
corporation ("City"), and [add Supplier’s full name, for example, "XYZ Sales Corporation" or "ABC 
Consulting, LLC" or "ABC Enterprises, LP" or "John Smith, dba Smith Consulting"], a [add type of legal 
entity and state of entity formation or incorporation, for example, a "California Corporation" or a "Delaware 
Limited Liability Company" or a "Nevada Limited Partnership" or a" sole proprietor"] ("Supplier"). 
 
 R E C I T A L S 
 

A. City desires to upgrade the existing Ultraviolet (UV) Light Disinfection System for the 
Laguna Treatment Plant (LTP) Disinfection Improvements Project (Project). 
 

B. City desires to retain a qualified Supplier to provide UV Disinfection System equipment 
submittals and design assistance in accordance with the Scope of Services as more particularly set forth 
in the Technical Specifications of the RFP dated September 22, 2016, and summarized in Exhibit A to 
the Agreement. 
 

C. Supplier represents to City that it is a firm composed of highly trained professionals and 
is fully qualified to conduct the services described above and render advice to City in connection with 
said services. 
 

D. The parties have negotiated upon the terms pursuant to which Supplier will provide such 
services and have reduced such terms to writing. 
 

AGREEMENT 
 
 NOW, THEREFORE, City and Supplier agree as follows: 
 

1. SCOPE OF SERVICES 
 

 Supplier shall provide to City with equipment submittals and design assistance services 
described in the Technical Specifications of the RFP dated September 22, 2016, and summarized in 
Exhibit A ("Scope of Services") [attach either City’s description of the services to be provided or 
Consultant’s proposal and mark as Exhibit A]. Supplier shall provide these services at the time, place, 
and in the manner specified in Exhibit A. Exhibit A is attached hereto for the purpose of defining the 
manner and scope of services to be provided by Supplier and is not intended to, and shall not be 
construed so as to, modify or expand the terms, conditions or provisions contained in this Agreement. In 
the event of any conflict between this Agreement and any terms or conditions of any document prepared 
or provided by Supplier and made a part of this Agreement, including without limitation any document 
relating to the scope of services or payment therefor, the terms of this Agreement shall control and prevail. 
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2. COMPENSATION  
 

a. City shall pay Supplier for services rendered pursuant to this Agreement at the 
rates, times and in the manner set forth in Exhibit B. Supplier shall submit monthly statements to City 
which shall itemize the services performed as of the date of the statement and set forth a progress report, 
including work accomplished during the period, percent of each task completed, and planned effort for 
the next period. Invoices shall identify personnel who have worked on the services provided, the number 
of hours each worked during the period covered by the invoice, the hourly rate for each person, and the 
percent of the total project completed, consistent with the rates and amounts shown in Exhibit B. 
 

b. The payments prescribed herein shall constitute all compensation to Supplier for 
all costs of services, including, but not limited to, direct costs of labor of employees engaged by Supplier, 
travel expenses, telephone charges, copying and reproduction, computer time, and any and all other 
costs, expenses and charges of Supplier, its agents and employees. In no event shall City be obligated 
to pay late fees or interest, whether or not such requirements are contained in Supplier’s invoice. 
 

c. Notwithstanding any other provision in this Agreement to the contrary, the total 
maximum compensation to be paid for the satisfactory accomplishment and completion of all services to 
be performed hereunder shall in no event exceed the sum of [enter maximum amount in written and 
numeric form, for example – "ten-thousand, five-hundred dollars and no cents ($10,500.00)"]. The City’s 
Chief Financial Officer is authorized to pay all proper claims from Charge Number [enter IFAS charge 
number]. 
 

3. DOCUMENTATION; RETENTION OF MATERIALS 
 

a. Supplier shall maintain adequate documentation to substantiate all charges as 
required under Section 2 of this Agreement. 
 

b. Supplier shall keep and maintain full and complete documentation and accounting 
records concerning all extra or special services performed by it that are compensable by other than an 
hourly or flat rate and shall make such documents and records available to authorized representatives of 
City for inspection at any reasonable time. 
 

c. Supplier shall maintain the records and any other records related to the 
performance of this Agreement and shall allow City access to such records during the performance of 
this Agreement and for a period of four (4) years after completion of all services hereunder. 
 

4. INDEMNITY 
 

 a. Supplier shall, to the fullest extent permitted by law, indemnify, protect, defend and 
hold harmless City, and its employees, officials and agents ("Indemnified Parties") from all claims, 
demands, costs or liability (including liability for claims, suits, actions, arbitration proceedings, 
administrative proceedings, regulatory proceedings, losses, expenses or costs of any kind, interest, 
defense costs, and expert witness fees), that arise out of, pertain to, or relate to the negligence, 
recklessness, or willful misconduct of Supplier, its officers, employees, or agents, in said performance of 
professional services under this Agreement, excepting only liability arising from the sole negligence, 
active negligence or intentional misconduct of City. 
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  b. The existence or acceptance by City of any of the insurance policies or coverages 
described in this Agreement shall not affect or limit any of City’s rights under this Section 4, nor shall the 
limits of such insurance limit the liability of Supplier hereunder. This Section 4 shall not apply to any 
intellectual property claims, actions, lawsuits or other proceedings subject to the provisions of Section 
17(b), below. The provisions of this Section 4 shall survive any expiration or termination of this 
Agreement. 
 

5. INSURANCE 
 

a. Supplier shall maintain in full force and effect all of the insurance coverage 
described in, and in accordance with, Attachment One, "Insurance Requirements." Maintenance of the 
insurance coverage set forth in Attachment One is a material element of this Agreement and a material 
part of the consideration provided by Supplier in exchange for City’s agreement to make the payments 
prescribed hereunder. Failure by Supplier to (i) maintain or renew coverage, (ii) provide City notice of any 
changes, modifications, or reductions in coverage, or (iii) provide evidence of renewal, may be treated 
by City as a material breach of this Agreement by Supplier, whereupon City shall be entitled to all rights 
and remedies at law or in equity, including but not limited to immediate termination of this Agreement. 
Notwithstanding the foregoing, any failure by Supplier to maintain required insurance coverage shall not 
excuse or alleviate Supplier from any of its other duties or obligations under this Agreement. In the event 
Supplier, with approval of City pursuant to Section 6 below, retains or utilizes any subcontractors or 
subSuppliers in the provision of any services to City under this Agreement, Supplier shall assure that any 
such subcontractor has first obtained, and shall maintain, all of the insurance coverages set forth in the 
Insurance Requirements in Attachment One. 
 

b. Supplier agrees that any available insurance proceeds broader than or in excess 
of the coverages set forth in the Insurance Requirements in Attachment One shall be available to the 
additional insureds identified therein. 
 

c. Supplier agrees that the insurance coverages and limits provided under this 
Agreement are the greater of: (i) the coverages and limits specified in Attachment One, or (ii) the broader 
coverages and maximum limits of coverage of any insurance policy or proceeds available to the name 
insureds. 
 

6. ASSIGNMENT 
 

 Supplier shall not assign any rights or duties under this Agreement to a third party without 
the express prior written consent of City, in City’s sole and absolute discretion. Supplier agrees that the 
City shall have the right to approve any and all subcontractors and subSuppliers to be used by Supplier 
in the performance of this Agreement before Supplier contracts with or otherwise engages any such 
subcontractors or subSuppliers. 
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7. NOTICES 
 

 Except as otherwise provided in this Agreement, any notice, submittal or communication 
required or permitted to be served on a party, shall be in writing and may be served by personal delivery 
to the person or the office of the person identified below. Service may also be made by mail, by placing 
first-class postage, and addressed as indicated below, and depositing in the United States mail to: 

 
City Representative: 
 
[Include name of Project Manager] 
[Include Address and Telephone and 
Facsimile Number] 

 Supplier Representative: 
 
[Include name of Project 
Manager] 
[Include Address, Telephone and  
Facsimile Number] 

 
8. INDEPENDENT CONTRACTOR 

 
a. It is understood and agreed that Supplier (including Supplier’s employees) is an 

independent contractor and that no relationship of employer-employee exists between the parties hereto 
for any purpose whatsoever. Neither Supplier nor Supplier’s assigned personnel shall be entitled to any 
benefits payable to employees of City. City is not required to make any deductions or withholdings from 
the compensation payable to Supplier under the provisions of this Agreement, and Supplier shall be 
issued a Form 1099 for its services hereunder. As an independent contractor, Supplier hereby agrees to 
indemnify and hold City harmless from any and all claims that may be made against City based upon any 
contention by any of Supplier’s employees or by any third party, including but not limited to any state or 
federal agency, that an employer-employee relationship or a substitute therefor exists for any purpose 
whatsoever by reason of this Agreement or by reason of the nature and/or performance of any services 
under this Agreement. 
 

b. It is further understood and agreed by the parties hereto that Supplier, in the 
performance of Supplier’s obligations hereunder, is subject to the control and direction of City as to the 
designation of tasks to be performed and the results to be accomplished under this Agreement, but not 
as to the means, methods, or sequence used by Supplier for accomplishing such results. To the extent 
that Supplier obtains permission to, and does, use City facilities, space, equipment or support services 
in the performance of this Agreement, this use shall be at the Supplier’s sole discretion based on the 
Supplier’s determination that such use will promote Supplier’s efficiency and effectiveness. Except as 
may be specifically provided elsewhere in this Agreement, the City does not require that Supplier use 
City facilities, equipment or support services or work in City locations in the performance of this 
Agreement. 
 

c. If, in the performance of this Agreement, any third persons are employed by 
Supplier, such persons shall be entirely and exclusively under the direction, supervision, and control of 
Supplier. Except as may be specifically provided elsewhere in this Agreement, all terms of employment, 
including hours, wages, working conditions, discipline, hiring, and discharging, or any other terms of 
employment or requirements of law, shall be determined by Supplier. It is further understood and agreed 
that Supplier shall issue W-2 or 1099 Forms for income and employment tax purposes, for all of Supplier’s 
assigned personnel and subcontractors. 
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d. The provisions of this Section 8 shall survive any expiration or termination of this 
Agreement. Nothing in this Agreement shall be construed to create an exclusive relationship between 
City and Supplier. Supplier may represent, perform services for, or be employed by such additional 
persons or companies as Supplier sees fit. 
 

9. ADDITIONAL SERVICES 
 
   Changes to the Scope of Services shall be by written amendment to this Agreement and 
shall be paid on an hourly basis at the rates set forth in Exhibit B, or paid as otherwise agreed upon by 
the parties in writing prior to the provision of any such additional services. 
 

10. SUCCESSORS AND ASSIGNS 
 
  City and Supplier each binds itself, its partners, successors, legal representatives and 
assigns to the other party to this Agreement and to the partners, successors, legal representatives and 
assigns of such other party in respect of all promises and agreements contained herein. 
 

11. TERM, SUSPENSION, TERMINATION 
 

  a. This Agreement shall become effective on the date that it is made, set forth on the 
first page of the Agreement, and shall continue in effect until both parties have fully performed their 
respective obligations under this Agreement, unless sooner terminated as provided herein. 
 

b. City shall have the right at any time to temporarily suspend Supplier’s performance 
hereunder, in whole or in part, by giving a written notice of suspension to Supplier. If City gives such 
notice of suspension, Supplier shall immediately suspend its activities under this Agreement, as specified 
in such notice. 
 

 c. City shall have the right to terminate this Agreement for convenience at any time 
by giving a written notice of termination to Supplier. Upon such termination, Supplier shall submit to City 
an itemized statement of services performed as of the date of termination in accordance with Section 2 
of this Agreement. These services may include both completed work and work in progress at the time of 
termination. City shall pay Supplier for any services for which compensation is owed; provided, however, 
City shall not in any manner be liable for lost profits that might have been made by Supplier had the 
Agreement not been terminated or had Supplier completed the services required by this Agreement. 
Supplier shall promptly deliver to City all documents related to the performance of this Agreement in its 
possession or control. All such documents shall be the property of City without additional compensation 
to Supplier. 
 

12. TIME OF PERFORMANCE 
 

 The services described herein shall be provided during the period, or in accordance with 
the schedule, set forth in Exhibit A. Supplier shall complete all the required services and tasks and 
complete and tender all deliverables to the reasonable satisfaction of City, not later than [enter expected 
completion date]. 
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13. STANDARD OF PERFORMANCE 
 

Supplier shall perform all services performed under this Agreement in the manner and 
according to the standards currently observed by a competent practitioner of Supplier’s profession in 
California. All products of whatsoever nature that Supplier delivers to City shall be prepared in a 
professional manner and conform to the standards of quality normally observed by a person currently 
practicing in Supplier’s profession, and shall be provided in accordance with any schedule of 
performance. Supplier shall assign only competent personnel to perform services under this Agreement. 
Supplier shall notify City in writing of any changes in Supplier’s staff assigned to perform the services 
under this Agreement prior to any such performance. In the event that City, at any time, desires the 
removal of any person assigned by Supplier to perform services under this Agreement, because City, in 
its sole discretion, determines that such person is not performing in accordance with the standards 
required herein, Supplier shall remove such person immediately upon receiving notice from City of the 
desire of City for the removal of such person. 
 
 14.  CONFLICTS OF INTEREST 
 

Supplier covenants that neither it, nor any officer or principal of its firm, has or shall 
acquire any interest, directly or indirectly, that would conflict in any manner with the interests of City or 
that would in any way hinder Supplier’s performance of services under this Agreement. Supplier further 
covenants that in the performance of this Agreement, no person having any such interest shall be 
employed by it as an officer, employee, agent or subcontractor, without the written consent of City. 
Supplier agrees to avoid conflicts of interest or the appearance of any conflicts of interest with the 
interests of City at all times during the performance of this Agreement. 
 

15. CONFLICT OF INTEREST REQUIREMENTS 
 
  a. Generally. The City’s Conflict of Interest Code requires that individuals who qualify 
as "Suppliers" under the Political Reform Act, California Government Code sections 87200 et seq., 
comply with the conflict of interest provisions of the Political Reform Act and the City’s Conflict of Interest 
Code, which generally prohibit individuals from making or participating in the making of decisions that will 
have a material financial effect on their economic interests. The term "Supplier" generally includes 
individuals who make governmental decisions or who serve in a staff capacity. 
 

b. Conflict of Interest Statements. The individual(s) who will provide services or 
perform work pursuant to this Agreement are "Suppliers" within the meaning of the Political Reform Act 
and the City’s Conflict of Interest Code: 
 ____ yes ____ no (check one) 
 

If "yes" is checked by the City, Supplier shall cause the following to occur within 30 days after 
execution of this Agreement: 
 

(1) Identify the individuals who will provide services or perform work under this Agreement as 
"Suppliers"; and 

 
(2) Cause these individuals to file with the City Clerk the assuming office statements of 

economic interests required by the City’s Conflict of Interest Code. 
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Thereafter, throughout the term of the Agreement, Supplier shall cause these individuals 
to file with the City Clerk annual statements of economic interests, and "leaving office" statements of 
economic interests, as required by the City’s Conflict of Interest Code. 
 

The above statements of economic interests are public records subject to public disclosure 
under the California Public Records Act. The City may withhold all or a portion of any payment due under 
this Agreement until all required statements are filed. 
 

16. CONFIDENTIALITY OF CITY INFORMATION 
 

During performance of this Agreement, Supplier may gain access to and use City 
information regarding inventions, machinery, products, prices, apparatus, costs, discounts, future plans, 
business affairs, governmental affairs, processes, trade secrets, technical matters, systems, facilities, 
customer lists, product design, copyright, data, and other vital information (hereafter collectively referred 
to as "City Information") that are valuable, special and unique assets of the City. Supplier agrees to 
protect all City Information and treat it as strictly confidential, and further agrees that Supplier shall not at 
any time, either directly or indirectly, divulge, disclose or communicate in any manner any City Information 
to any third party without the prior written consent of City. In addition, Supplier shall comply with all City 
policies governing the use of the City network and technology systems. A violation by Supplier of this 
Section 16 shall be a material violation of this Agreement and shall justify legal and/or equitable relief. 
 

17. SUPPLIER INFORMATION 
 

a. City shall have full ownership and control, including ownership of any copyrights, 
of all information prepared, produced, or provided by Supplier pursuant to this Agreement. In this 
Agreement, the term "information" shall be construed to mean and include: any and all work product, 
submittals, reports, plans, specifications, and other deliverables consisting of documents, writings, 
handwritings, typewriting, printing, photostatting, photographing, computer models, and any other 
computerized data and every other means of recording any form of information, communications, or 
representation, including letters, works, pictures, drawings, sounds, or symbols, or any combination 
thereof. Supplier shall not be responsible for any unauthorized modification or use of such information 
for other than its intended purpose by City. 
 

b. Supplier shall fully defend, indemnify and hold harmless City, its officers and 
employees, and each and every one of them, from and against any and all claims, actions, lawsuits or 
other proceedings alleging that all or any part of the information prepared, produced, or provided by 
Supplier pursuant to this Agreement infringes upon any third party’s trademark, trade name, copyright, 
patent or other intellectual property rights. City shall make reasonable efforts to notify Supplier not later 
than ten (10) days after City is served with any such claim, action, lawsuit or other proceeding, provided 
that City’s failure to provide such notice within such time period shall not relieve Supplier of its obligations 
hereunder, which shall survive any termination or expiration of this Agreement. 
 

c. All proprietary and other information received from Supplier by City, whether 
received in connection with Supplier’s proposal, will be disclosed upon receipt of a request for disclosure, 
pursuant to the California Public Records Act; provided, however, that, if any information is set apart and 
clearly marked "trade secret" when it is provided to City, City shall give notice to Supplier of any request 
for the disclosure of such information. Supplier shall then have five (5) days from the date it receives such 
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notice to enter into an agreement with the City, satisfactory to the City Attorney, providing for the defense 
of, and complete indemnification and reimbursement for all costs (including plaintiff’s attorneys’ fees) 
incurred by City in any legal action to compel the disclosure of such information under the California 
Public Records Act. Supplier shall have sole responsibility for defense of the actual "trade secret" 
designation of such information. 
 

d. The parties understand and agree that any failure by Supplier to respond to the 
notice provided by City and/or to enter into an agreement with City, in accordance with the provisions of 
subsection c, above, shall constitute a complete waiver by Supplier of any rights regarding the information 
designated "trade secret" by Supplier, and such information shall be disclosed by City pursuant to 
applicable procedures required by the Public Records Act. 
 

18. MISCELLANEOUS 
 
  a. Entire Agreement. This Agreement contains the entire agreement between the parties. 
Any and all verbal or written agreements made prior to the date of this Agreement are superseded by 
this Agreement and shall have no further effect. 
 
  b. Modification. No modification or change to the terms of this Agreement will be binding 
on a party unless in writing and signed by an authorized representative of that party. 
 
  c. Compliance with Laws. Supplier shall perform all services described herein in 
compliance with all applicable federal, state and local laws, rules, regulations, and ordinances, including 
but not limited to, (i) the Americans with Disabilities Act of 1990 (42 U.S.C. 12101, et seq.) ("ADA"), and 
any regulations and guidelines issued pursuant to the ADA; and (ii) Labor Code sections 1720, et seq., 
which require prevailing wages (in accordance with DIR determinations at www.dir.ca.gov) be paid to 
any employee performing work covered by Labor Code sections 1720 et seq. Supplier shall pay to the 
City when due all business taxes payable by Supplier under the provisions of Chapter 6-04 of the Santa 
Rosa City Code. The City may deduct any delinquent business taxes, and any penalties and interest 
added to the delinquent taxes, from its payments to Supplier. 
 

d. Discrimination Prohibited. With respect to the provision of services under this 
Agreement, Supplier agrees not to discriminate against any person because of the race, religious creed, 
color, national origin, ancestry, physical disability, mental disability, medical condition, genetic 
information, marital status, sex, gender, gender identity, gender expression, age, sexual orientation, or 
military and veteran status of that person. 
 

e. Governing Law; Venue. This Agreement shall be governed, construed and enforced in 
accordance with the laws of the State of California. Venue of any litigation arising out of or connected 
with this Agreement shall lie exclusively in the state trial court in Sonoma County in the State of California, 
and the parties consent to jurisdiction over their persons and over the subject matter of any such litigation 
in such court, and consent to service of process issued by such court. 
 
  f. Waiver of Rights. Neither City acceptance of, or payment for, any service or performed 
by Supplier, nor any waiver by either party of any default, breach or condition precedent, shall be 
construed as a waiver of any provision of this Agreement, nor as a waiver of any other default, breach or 
condition precedent or any other right hereunder. 

http://www.dir.ca.gov/
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g. Incorporation of Attachments and Exhibits. The attachments and exhibits  

to this Agreement are incorporated and made part of this Agreement, subject to terms and provisions 
herein contained. 
 

19. AUTHORITY; SIGNATURES REQUIRED FOR CORPORATIONS 
 

 Supplier hereby represents and warrants to City that it is (a) a duly organized and validly 
existing [enter type of entity], formed and in good standing under the laws of the State of [enter state of 
formation for corporations, LPs and LLCs], (b) has the power and authority and the legal right to conduct 
the business in which it is currently engaged, and (c) has all requisite power and authority and the legal 
right to consummate the transactions contemplated in this Agreement. Supplier hereby further represents 
and warrants that this Agreement has been duly authorized, and when executed by the signatory or 
signatories listed below, shall constitute a valid agreement binding on Supplier in accordance with the 
terms hereof. 
 

 If this Agreement is entered into by a corporation, it shall be signed by two corporate 
officers, one from each of the following two groups: a) the chairman of the board, president or any vice-
president; b) the secretary, any assistant secretary, chief financial officer, or any assistant treasurer. The 
title of the corporate officer shall be listed under the signature. 
 
 
 
 
 
 
 

Executed as of the day and year first above stated. 
 
 
SUPPLIER: 
 
Name of Firm:________________________ 
 
TYPE OF BUSINESS ENTITY (check 
one):       
_____ Individual/Sole Proprietor 
_____ Partnership 
_____ Corporation     
_____ Limited Liability Company 
_____ Other (please specify: ___________) 
 
Signatures of Authorized Persons: 
 
By: _____________________________ 
 
Print Name:_______________________ 

 
CITY OF SANTA ROSA 
a Municipal Corporation 
 
 
By:________________________________ 
 
Print 
Name:_____________________________ 
      
Title:_______________________________ 
 
 
APPROVED AS TO FORM: 
 

____________________________ 
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Title: ____________________________ 
 
By: _____________________________ 
 
Print Name:_______________________ 
 
Title: ____________________________ 
 
 
City of Santa Rosa Business Tax Cert. No. 
 
__________________________________ 

Office of the City Attorney 

ATTEST: 
 
 
____________________________ 
City Clerk 
[Remove signature block if agreement not 
approved by Council] 

 
 

 
 
Attachments: 
Attachment One - Insurance Requirements 
Exhibit A - Scope of Services 
Exhibit B - Compensation 
 
 

END OF DOCUMENT 
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ATTACHMENT ONE 
SECTION 00550 

INSURANCE REQUIREMENTS FOR 
PROFESSIONAL SERVICES AGREEMENTS 

 
 

A. Insurance Policies: Consultant shall, at all times during the terms of this Agreement, 
maintain and keep in full force and effect, the following policies of insurance with 
minimum coverage as indicated below and issued by insurers with AM Best ratings of no 
less than A-:VI or otherwise acceptable to the City. 

 
 Insurance 

 
Minimum 
Coverage Limits 

Additional Coverage Requirements 

1. Commercial 
general liability 

$ 1 million per 
occurrence 

Coverage must be at least as broad as ISO CG 
00 01 and must include completed operations 
coverage. If insurance applies separately to a 
project/location, aggregate may be equal to per 
occurrence amount. Coverage may be met by 
a combination of primary and umbrella or 
excess insurance but umbrella and excess 
shall provide coverage at least as broad as 
specified for underlying coverage. 
Coverage shall not exclude subsidence.  
 

$ 2 million 
aggregate 

2. Business auto 
coverage 

$ 1 million ISO Form Number CA 00 01 covering any auto 
(Code 1), or if Consultant has no owned autos, 
hired, (Code 8) and non-owned autos (Code 9), 
with limit no less than $ 1 million per accident 
for bodily injury and property damage. 
 

 

3. Professional liability 
(E&O) 
 

$ 1 million per 
claim 

Consultant shall provide on a policy form  
appropriate to profession. If on a claims made 
basis, Insurance must show coverage date 
prior to start of work and it must be maintained 
for three years after completion of work. 
 

$ 1 million 
aggregate 

4. Workers’ 
compensation and 
employer’s liability 

$ 1 million As required by the State of California, with 
Statutory Limits and Employer’s Liability 
Insurance with limit of no less than $ 1 million  
per accident for bodily injury or disease. The 
Workers’ Compensation policy shall be 
endorsed with a waiver of subrogation in favor 
of the City for all work performed by the 
Consultant, its employees, agents and  
subcontractors. 

 

B. Endorsements: 
1. All policies shall provide or be endorsed to provide that coverage shall not be 

canceled, except after prior written notice has been provided to the City in 
accordance with the policy provisions. 
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2. Liability, umbrella and excess policies shall provide or be endorsed to provide the 
following: 

a. For any claims related to this project, Consultant’s insurance coverage 
shall be primary and any insurance or self-insurance maintained by City 
shall be excess of the Consultant’s insurance and shall not contribute with 
it; and, 

b. The City of Santa Rosa, its officers, agents, employees and 
volunteers are to be covered as additional insureds on the CGL 
policy. General liability coverage can be provided in the form of an 
endorsement to Consultant’s insurance at least as broad as ISO Form 
CG 20 10 11 85 or if not available, through the addition of both CG 20 10 
and CG 20 37 if a later edition is used. 

C. Verification of Coverage and Certificates of Insurance: Consultant shall furnish City 
with original certificates and endorsements effecting coverage required above. 
Certificates and endorsements shall make reference to policy numbers. All certificates 
and endorsements are to be received and approved by the City before work 
commences and must be in effect for the duration of the Agreement. The City reserves 
the right to require complete copies of all required policies and endorsements. 

D. Other Insurance Provisions: 
1. No policy required by this Agreement shall prohibit Consultant from waiving any 

right of recovery prior to loss. Consultant hereby waives such right with regard to 
the indemnitees. 

2. All insurance coverage amounts provided by Consultant and available or 
applicable to this Agreement are intended to apply to the full extent of the 
policies. Nothing contained in this Agreement limits the application of such 
insurance coverage. Defense costs must be paid in addition to coverage 
amounts. 

3. Policies containing any self-insured retention (SIR) provision shall provide or be 
endorsed to provide that the SIR may be satisfied by either Consultant or City. 
Self-insured retentions above $10,000 must be approved by City. At City’s 
option, Consultant may be required to provide financial guarantees. 

4. Sole Proprietors must provide a representation of their Workers’ Compensation 
Insurance exempt status. 

5. City reserves the right to modify these insurance requirements while this 
Agreement is in effect, including limits, based on the nature of the risk, prior 
experience, insurer, coverage, or other special circumstances. 
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