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DOCUMENT 00_11_13 
 

ADVERTISEMENT FOR BIDS 
CITY OF PACIFICA, CALIFORNIA 

 
UV DISINFECTION SYSTEM REPLACEMENT GENERAL NOTICE 

City of Pacifica (Owner) is requesting Bids for the construction of the following Project: 
UV Disinfection System Replacement 

P034 
Bids shall be submitted electronically on or before 4:00 PM, local time, Wednesday, 25 April 
2024, for Project No. P034 to the City’s e-Procurement Portal: 
https://secure.procurenow.com/portal/cityofpacifica 
The City is accepting electronic bid submissions. Bidders shall create a FREE account with 
ProcureNow by signing up at https://secure.procurenow.com/signup. 
Once you have completed account registration, browse back to: 
https://secure.procurenow.com/portal/cityofpacifica 
Click on "Submit Response" for this project, and follow the instructions to submit the electronic 
bid. The Documents will be available for download Tuesday, 26 March 2024. 
The last day that questions will be accepted is Monday, 15 April 2024. Bid opening will be 
conducted remotely via Zoom Meeting whose link will be provided in ProcureNow. 
Bids may be withdrawn through the City's e-Procurement Portal, the responding firm may 
“unsubmit” their proposal in ProcureNow. After withdrawing a previously submitted proposal, the 
responding firm may submit another proposal at any time up to the deadline for submitting 
proposals prior to the bid opening, but no bidder may withdraw his or her bid for a period of 
thirty (30) days after the opening thereof. 
A Bidder’s Package may be viewed in, and an electronic copy can be obtained on, the City’s 
e-Procurement Portal whose address is listed above.  
Bidders shall submit all inquiries regarding this bid via the City’s e-Procurement Portal whose 
address is listed above. Please note the deadline for submitting inquiries. All answers to 
inquiries will be posted on the City’s e-Procurement Portal. Bidders may also click “Follow” on 
this bid to receive an email notification when answers are posted. It is the responsibility of the 
bidder to check the website for answers to inquiries. 
It is sole responsibility of the bidder to see that their bid is complete, all information requested 
has been submitted, and that their bid is submitted in the proper time. Any proposal submitted 
after the scheduled closing time will be rejected. 
The bid opening whose date and time are listed above will be read aloud and conducted 
remotely via Zoom Meeting whose information will be included in ProcureNow. 
The Project includes the following Work: 
 

Demolition of existing UV disinfection system and construction of new UV 
disinfection system. 

https://secure.procurenow.com/portal/cityofpacifica
https://secure.procurenow.com/portal/cityofpacifica
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Owner anticipates that the Project’s total bid price will be approximately $8 Million. The Project 
has a substantial completion date of 10/15/2025 and a final completion date of 1/13/2026. 
PRE-BID CONFERENCE 
A mandatory pre-bid conference for the Project will be held on Monday, 8 April 2024 at 10 AM 
at the Calera Creek Water Recycling Plant, 700 Pacific Coast Hwy, Pacifica, CA 94044. Bids 
will not be accepted from Bidders that do not attend the mandatory pre-bid conference. 
CONTRACTOR REGISTRATION 
Contractor must provide proof of registration with the California Department of Industrial 
Relations (DIR) in the form of a PDF extract from DIR Public Works Registration website. 
In accordance with California Labor Code Section 1770, et seq., Contractor and subcontractor 
must submit certified payroll records (CPRs) to the Labor Commissioner. 
In accordance with California Labor Code Section 1771.4, the project is subject to compliance 
monitoring and enforcement by the California DIR. 
INSTRUCTIONS TO BIDDERS 
For all further requirements regarding bid submittal, qualifications, procedures, and contract 
award, refer to the Instructions to Bidders that are included in the Bidding Documents. 

This Advertisement is issued by: 
Owner:  City of Pacifica 
By:   Louis Sun 
Title:  Deputy Public Work Director 
Date:  26 March 2024 
 

END OF DOCUMENT 
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DOCUMENT 00_21_13 

INSTRUCTIONS TO BIDDERS 

ARTICLE 1 — DEFINED TERMS 

1.01 Terms used in these Instructions to Bidders have the meanings indicated in the General 
Conditions. Additional terms used in these Instructions to Bidders have the meanings 
indicated below: 

A. Issuing Office—The office from which the Bidding Documents are to be issued, and 
which registers plan holders. 

ARTICLE 2 — BIDDING DOCUMENTS 

2.01 Bidder shall obtain a complete set of Bidding Requirements and proposed Contract 
Documents (together, the Bidding Documents). See the Agreement for a list of the 
Contract Documents. It is Bidder’s responsibility to determine that it is using a complete 
set of documents in the preparation of a Bid. Bidder assumes sole responsibility for 
errors or misinterpretations resulting from the use of incomplete documents, by Bidder 
itself or by its prospective Subcontractors and Suppliers. 

2.02 Bidding Documents are made available for the sole purpose of obtaining Bids for 
completion of the Project and permission to download or distribution of the Bidding 
Documents does not confer a license or grant permission or authorization for any other 
use. Authorization to download documents, or other distribution, includes the right for 
plan holders to print documents solely for their use, and the use of their prospective 
Subcontractors and Suppliers, provided the plan holder pays costs associated with 
printing or reproduction. Printed documents may not be re-sold under any 
circumstances. 

2.03 Bidders may rely on that sets of Bidding Documents are complete unless an omission is 
blatant. Registered plan holders will receive Addenda issued by Owner. 

2.04 Owner has established a Bidding Documents Website as indicated in the Advertisement 
or invitation to bid. Owner requires that Bidder register as a plan holder with the issuing 
Office at such website and obtain a complete set of the Bidding Documents from such 
website. 

2.05 Bidder may register as a plan holder with the Issuing Office and obtain complete sets of 
Bidding Documents. 

2.06 Electronic documents: 

A. When the Bidding Requirements indicate that electronic (digital) copies of the 
Bidding Documents are available, such documents will be made available to the 
Bidders as Electronic Documents in the manner specified. 
1. Bidding Documents will be provided in Adobe PDF (Portable Document Format) 

(.pdf) that is readable by Adobe Acrobat Reader, latest version. It is the intent of 
the Engineer and Owner that such Electronic Documents are to be exactly 
representative of the paper copies of the documents. However, because the 
Owner and Engineer cannot totally control the transmission and receipt of 
Electronic Documents nor the Contractor’s means of reproduction of such 
documents, the Owner and Engineer cannot and do not guarantee that 
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Electronic Documents and reproductions prepared from those versions are 
identical in every manner to the paper copies. 

B. Unless otherwise stated in the Bidding Documents, the Bidder may use and rely 
upon complete sets of Electronic Documents of the Bidding Documents. However, 
Bidder assumes all risks associated with differences arising from 
transmission/receipt of Electronic Documents versions of Bidding Documents and 
reproductions prepared from those versions and, further, assumes all risks, costs, 
and responsibility associated with use of the Electronic Documents versions to 
derive information that is not explicitly contained in printed paper versions of the 
documents, and for Bidder’s reliance upon such derived information. 

ARTICLE 3 — QUALIFICATIONS OF BIDDERS 

3.01 Qualification requirements with bid: 

A. Bidder is to submit the following information with its Bid to demonstrate Bidder’s 
qualifications to perform the Work: 
1. Submit Document 00_45_14.01 - Qualification Statement. 
2. Submit Document 00_45_19 - Non-Collusion Declaration. 
3. Successful bidder’s subcontractors and suppliers listed on 

Document 00_43_36 - Proposed Subcontractor Form shall submit 
Document 00_45_14.01 - Qualification Statement. 
a. Excluding providing information regarding Business officer’s limits of 

authority, Financial, Surety Information, and Insurance. 
4. General Contractor's License Classification: In accordance with California 

Business and Professions Code, Section 7028, Owner has determined that 
Contractor shall possess a valid Class A Contractor License at the time of Bid 
and for the duration of the contract. 
a. Failure to possess the specified license shall render the Bid as 

nonresponsive and shall act as a bar to award of the contract to any Bidder 
not possessing said license at the time of Bid opening. 

5. In accordance with California Labor Code, Section 1725.5, the Contractor and 
subcontractors must register with the California Department of Industrial 
Relations (DIR). 

6. In accordance with California Labor Code, Section 1771.4, this Project is 
subject to compliance monitoring and enforcement by the DIR. 

7. Provide the Bidder’s proof of registration with the DIR in the form of a PDF 
extract from DIR Public Works Registration website. 
a. The project is subject to registration, compliance monitoring, and 

enforcement by the DIR. 
b. Subcontractor DIR registration number and PDF extract is not required with 

bid. 

3.02 No requirement to submit information will prejudice the right of Owner to seek additional 
pertinent information regarding Bidder’s qualifications. 

ARTICLE 4 — PRE-BID CONFERENCE 

4.01 A mandatory pre-bid conference will be held at the time and location indicated in the 
Advertisement or invitation to bid where representatives of Owner and Engineer will be 
present to discuss the Project. 

A. Proposals will not be accepted from Bidders who do not attend the conference. 
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B. It is each Bidder’s responsibility to sign in at the pre-bid conference to verify its 
participation. 
1. Bidders must sign in using the name of the organization that will be submitting a 

Bid. 

C. An Addendum will be issued with a list of qualified Bidders that attended the pre-bid 
conference and who are eligible to submit a Bid for this Project. 

D. Information presented at the pre-bid conference does not alter the Contract 
Documents. 
1. Owner will issue Addenda to make any changes to the Contract Documents 

that result from discussions at the pre-Bid conference. 
2. Information presented, and statements made at the pre-bid conference will not 

be binding or legally effective unless incorporated in an Addendum. 

ARTICLE 5 — SITE AND OTHER AREAS; EXISTING SITE CONDITIONS; EXAMINATION 
OF SITE; OWNER’S SAFETY PROGRAM; OTHER WORK AT THE SITE 

5.01 Site and other areas: 

A. The Site is identified in the Bidding Documents. By definition, the Site includes 
rights-of-way, easements, and other lands furnished by Owner for the use of the 
Contractor. Any additional lands required for temporary construction facilities, 
construction equipment, or storage of materials and equipment, and any access 
needed for such additional lands, are to be obtained and paid for by Contractor. 

5.02 Site visit and testing by bidders: 

A. Bidder is required to visit the Site and conduct a thorough visual examination of the 
Site and adjacent areas. During the visit the Bidder must not disturb any ongoing 
operations at the Site. 

B. A Site visit is scheduled as part of the pre-bid conference.  

C. Bidders visiting the Site are required to arrange their own transportation to the Site. 
D. Access to the Site other than during a regularly scheduled Site visit must be 

coordinated through the following Owner or Engineer contact for visiting the Site:  
 

Daniel Patten, P.E. 
Engineering Manager 

City of Pacifica 
dpatten@Pacifica.gov 

 
1. Bidder must conduct the required Site visit during normal working hours. 

E. Bidder is not required to conduct any subsurface testing, or exhaustive 
investigations of Site conditions during the site visit. 

F. On request, and to the extent Owner has control over the Site, and schedule 
permitting, the Owner will provide Bidder general access to the Site to conduct such 
additional examinations, investigations, explorations, tests, and studies as Bidder 
deems necessary for preparing and submitting a successful Bid. Owner will not 
have any obligation to grant such access if doing so is not practical because of 
existing operations, security or safety concerns, or restraints on Owner’s authority 
regarding the Site. Bidder is responsible for establishing access needed to reach 
specific selected test sites. 

mailto:dpatten@Pacifica.gov
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G. Bidder must comply with applicable Laws and Regulations regarding excavation and 
location of utilities, obtain permits, and comply with terms and conditions established 
by Owner or by property owners or other entities controlling the Site with respect to 
schedule, access, existing operations, security, liability insurance, and applicable 
safety programs. 

H. Bidder must fill holes and clean up and restore the Site to its former condition upon 
completion of such explorations, investigations, tests, and studies. 

5.03 Owner’s safety program: 

A. Site visits and work at the Site may be governed by an Owner safety program. If an 
Owner safety program exists, it will be noted in Document 00_73_00 - 
Supplementary Conditions. 

5.04 Other work at the site: 

A. Reference is made to Document 00_73_00 - Supplementary Conditions for the 
identification of the general nature of other work of which Owner is aware (if any) 
that is to be performed at the Site by Owner or others (such as utilities and other 
prime contractors) and relates to the Work contemplated by these Bidding 
Documents. 
1. If Owner is party to a written contract for such other work, then on request, 

Owner will provide to each Bidder access to examine such contracts (other than 
portions thereof related to price and other confidential matters), if any. 

ARTICLE 6 — BIDDER’S REPRESENTATIONS AND CERTIFICATIONS 

6.01 Express representations and certifications in Bid Form, agreement: 

A. The Bid Form that each Bidder will submit contains express representations 
regarding the Bidder’s examination of Project documentation, Site visit, and 
preparation of the Bid, and certifications regarding lack of collusion or fraud in 
connection with the Bid. Bidder should review these representations and 
certifications and assure that Bidder can make the representations and certifications 
in good faith, before executing and submitting its Bid. 

B. If Bidder is awarded the Contract, Bidder (as Contractor) will make similar express 
representations and certifications when it executes the Agreement. 

ARTICLE 7 — INTERPRETATIONS AND ADDENDA 

7.01 Owner on its own initiative may issue Addenda to clarify, correct, supplement, or change 
the Bidding Documents. 

7.02 Submit questions about the meaning or intent of the Bidding Documents as indicated in 
Section 00_11_13 - Advertisement for Bids. 

7.03 Interpretations or clarifications considered necessary by Engineer in response to such 
questions will be issued by Addenda delivered to registered plan holders. 

A. Questions received less than 10 days prior to the date for opening of Bids may not 
be answered. 

7.04 Only responses set forth in an Addendum will be binding. Oral and other interpretations 
or clarifications will be without legal effect. Responses to questions are not part of the 
Contract Documents unless set forth in an Addendum that expressly modifies or 
supplements the Contract Documents. 
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ARTICLE 8 — BID SECURITY 

8.01 A Bid must be accompanied by Bid security. 

A. Amount: 
1. Percent of Bidder's maximum Bid price (determined by adding the base bid and 

all alternates): 10 percent. 

B. Format: 
1. Bid Bond. 
2. Provide certified checks or cash, made payable to Owner. 
3. In accordance with California PCC, Section 22300, Contractor may substitute 

securities in place of retained funds, as provided in Document 00_54_01 - 
Escrow Agreement for Security Deposits in Lieu of Retention. 

8.02 Bidder must submit Document 00_43_30 - Bid Bond that is included in the Bidding 
Documents. 

8.03 The Bid security of the apparent Successful Bidder will be retained until Owner awards 
the contract to such Bidder, and such Bidder has executed the Contract, furnished the 
required Contract security, and met the other conditions of the Notice of Award, 
whereupon the Bid security will be released. 

A. If the Successful Bidder fails to execute and deliver the Contract and furnish the 
required Contract security within 15 days after the Notice of Award, Owner may 
consider Bidder to be in default, annul the Notice of Award, and the Bid security of 
that Bidder will be forfeited, in whole. 
1. Such forfeiture will be Owner’s exclusive remedy if Bidder defaults. 

8.04 The Bid security of other Bidders that Owner believes to have a reasonable chance of 
receiving the award may be retained by Owner until the earlier of 7 days after the 
Effective Date of the Contract or 61 days after the Bid opening, whereupon Bid security 
furnished by such Bidders will be released. 

8.05 Bid security of other Bidders that Owner believes do not have a reasonable chance of 
receiving the award will be released within 7 days after the Bid opening. 

ARTICLE 9 — CONTRACT TIMES 

9.01 The number of days within which, or the dates by which, the Work is to be 
(a) substantially completed and (b) ready for final payment, and (c) Milestones (if any) 
are to be achieved, are set forth in Document 00_52_00 - Agreement Between Owner 
and Contractor. 

9.02 Provisions for liquidated damages, if any, for failure to timely attain a Milestone, 
Substantial Completion, or completion of the Work in readiness for final payment, are set 
forth in Document 00_52_00 - Agreement Between Owner and Contractor. 

ARTICLE 10 — SUBSTITUTE AND “OR EQUAL” ITEMS 

10.01 Prices that Bidder sets forth in its Bid will be based on the presumption that the 
Contractor will furnish the materials and equipment specified or described in the Bidding 
Documents, as supplemented by Addenda. 

A. Any assumptions regarding the possibility of post-Bid approvals of “or-equal” or 
substitution requests are made at Bidder’s sole risk. 
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10.02 The Contract for the Work, as awarded, will be on the basis of materials and equipment 
specified or described in the Bidding Documents, and those “or-equal” or substitute or 
materials and equipment subsequently approved by Engineer prior to the submittal of 
Bids and identified by Addendum. 

ARTICLE 11 — SUBCONTRACTORS, SUPPLIERS, AND OTHERS 

11.01 Submit list of the Subcontractors or Suppliers: 

A. Submit Document 00_43_36 - Proposed Subcontractors Form to Owner with a list of 
the Subcontractors or Suppliers proposed. 
1. List subcontractors or suppliers proposed who will perform work or labor or 

render services in an amount in excess of 1/2 of 1 percent of Contractor's total 
bid: 

2. In accordance with California PCC, Section 4104, submit list of the 
Subcontractors or Suppliers proposed with the Bid. 

3. In accordance with California PCC, Section 4104, Owner may request 
additional subcontractor information from the apparent Successful Bidder and 
any other Bidder to be submitted within 24 hours after the deadline established 
by Owner for receipt of bids. 

4. In accordance with California PCC, Section 4105, Bidder may not circumvent 
the requirement to list subcontractors by the device of listing 1 subcontractor, 
who in turn sublets portions constituting the majority of the work covered by the 
contract. 

5. In accordance with California PCC, Section 4107.5, in the event Bidder alleges 
that a clerical error has been made in the list of subcontractors, they will 
propose a substitution in accordance with California PCC. 
a. After the opening of Bids, changes or substitutions will be allowed except 

as otherwise provided by law. 

11.02 Request to submit an acceptable substitute: 

A. If Owner or Engineer, after due investigation, has reasonable objection to any 
proposed Subcontractor or Supplier, Owner may, before the Notice of Award is 
given, request apparent Successful Bidder to submit an acceptable substitute, in 
which case apparent Successful Bidder will submit a substitute, Bidder’s Bid price 
will be increased (or decreased) by the difference in cost occasioned by such 
substitution, and Owner may consider such price adjustment in evaluating Bids and 
making the Contract award. 

B. If apparent Successful Bidder declines to make any such substitution, Owner may 
award the Contract to the next lowest Bidder that proposes to use acceptable 
Subcontractors and Suppliers. 
1. Declining to make requested substitutions will constitute grounds for forfeiture 

of the Bid security of any Bidder. 

C. Any Subcontractor or Supplier, so listed and against which Owner or Engineer 
makes no written objection prior to the giving of the Notice of Award will be deemed 
acceptable to Owner and Engineer subject to subsequent revocation of such 
acceptance as provided in Document 00_72_00 - General Conditions. 
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ARTICLE 12 — PREPARATION OF BID 

12.01 Document 00_41_00 - Bid Form is included with the Bidding Documents. 

A. Complete blanks on the Bid Form in ink. 

B. Sign the Bid Form signed in ink with names printed in ink below the signatures. 

C. Erasures or alterations must be initialed in ink by the person signing the Bid Form. 

D. Indicate a Bid price for each section, Bid item, alternate, adjustment unit price item, 
and unit price item listed. 

E. If the Bid Form expressly indicates that submitting pricing on a specific alternate 
item is optional, and Bidder elects to not furnish pricing for such optional alternate 
item, then Bidder may enter the words “No Bid” or “Not Applicable.” 

F. Unauthorized conditions, limitations, or modifications attached to the Bid will render 
it informal and may cause its rejection as being non-responsive. 

G. Oral, telegraphic, faxed or telephone Bids or modifications will not be considered. 

H. Alternative Bids will not be considered unless expressly called for in 
Document 00_11_13 - Advertisement for Bids. 

12.02 If Bidder has obtained the Bidding Documents as Electronic Documents, then Bidder 
shall prepare its Bid on a paper copy of the Bid Form printed from the Electronic 
Documents version of the Bidding Documents. 

A. The printed copy of the Bid Form must be clearly legible, printed on 8-1/2 inch by 
11-inch paper and as closely identical in appearance to the Electronic Document 
version of the Bid Form as may be practical. 

B. The Owner reserves the right to accept Bid Forms which nominally vary in 
appearance from the original paper version of the Bid Form, providing that required 
information and submittals are included with the Bid. 

12.03 A Bid by a corporation must be executed in the corporate name by a corporate officer 
(whose title must appear under the signature), accompanied by evidence of authority to 
sign. 

A. The corporate address and state of incorporation must be shown. 

12.04 A Bid by a partnership must be executed in the partnership name and signed by a 
partner (whose title must appear under the signature), accompanied by evidence of 
authority to sign. 

A. The official address of the partnership must be shown. 

12.05 A Bid by a limited liability company must be executed in the name of the firm by a 
member or other authorized person and accompanied by evidence of authority to sign. 

A. The state of formation of the firm and the official address of the firm must be shown. 

12.06 A Bid by an individual must show the Bidder’s name and official address. 

12.07 A Bid by a joint venture must be executed by an authorized representative of each joint 
venturer in the manner indicated on the Bid Form. 

A. The joint venture must have been formally established prior to submittal of a Bid, 
and the official address of the joint venture must be shown. 
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12.08 The Bid must contain an acknowledgment of receipt of Addenda, the numbers of which 
must be filled in on the Bid Form. 

12.09 The Bid must contain evidence of Bidder’s authority to do business in the state where 
the Project is located, or Bidder must certify in writing that it will obtain such authority 
within the time for acceptance of Bids and attach such certification to the Bid. 

12.10 Bidder’s state contractor license number must be shown on the Bid Form. 

12.11 Postal and e-mail addresses and telephone number for communications regarding the 
Bid must be shown. 

ARTICLE 13 — BASIS OF BID 

13.01 Lump sum: 

A. Bidders must submit a Bid on a lump sum basis by line item as set forth in the Bid 
Form. 

B. Discrepancies between the indicated sum of any column of figures and the correct 
sum thereof will be resolved in favor of the correct sum. 

13.02 Unit price: 

A. Bidders must submit a Bid on a unit price basis for each item of Work listed in the 
unit price section of the Bid Form. 

B. The “Bid Price” (sometimes referred to as the extended price) for each unit price Bid 
item will be the product of the “Estimated Quantity”, which Owner or its 
representative has set forth in the Bid Form, for the item and the corresponding “Bid 
Unit Price” offered by the Bidder. 
1. The total of unit price Bid items will be the sum of these “Bid Prices”; such total 

will be used by Owner for Bid comparison purposes. 
2. The final quantities and Contract Price will be determined in accordance with 

the General Conditions. 

C. Discrepancies between the multiplication of units of Work and unit prices will be 
resolved in favor of the unit prices. Discrepancies between the indicated sum of any 
column of figures and the correct sum thereof will be resolved in favor of the correct 
sum. 

ARTICLE 14 — SUBMITTAL OF BID 

14.01 Submit bids and required bid documents under the terms of the Bid Form. 

14.02 A Bid must be received no later than the date and time prescribed and at the place 
indicated in the Advertisement or invitation to bid. 

14.03 Bids received after the date and time prescribed for the opening of bids, or not submitted 
at the correct location or in the designated manner, will not be accepted and will be 
returned to the Bidder unopened. 

ARTICLE 15 — MODIFICATION AND WITHDRAWAL OF BID 

15.01 An unopened Bid may be withdrawn by an appropriate document duly executed in the 
same manner that a Bid must be executed and delivered to the place where Bids are to 
be submitted prior to the date and time for the opening of Bids. 

A. Upon receipt of such notice, the unopened Bid will be returned to the Bidder. 
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15.02 If a Bidder wishes to modify its Bid prior to Bid opening, Bidder must withdraw its initial 
Bid in the manner specified and submit a new Bid prior to the date and time for the 
opening of Bids. 

15.03 If within 24 hours after Bids are opened any Bidder files a duly signed written notice with 
Owner and promptly thereafter demonstrates to the reasonable satisfaction of Owner 
that there was a material and substantial mistake in the preparation of its Bid, the Bidder 
may withdraw its Bid, and the Bid security will be returned. 

A. Thereafter, if the Work is rebid, the Bidder will be disqualified from further bidding on 
the Work. 

15.04 In accordance with California PCC, Sections 5101 and 5105, withdrawal of Bids may be 
permitted for mistakes made in filling out the Bid but will not be permitted for mistakes 
resulting from errors in judgment or carelessness in inspecting the site of the work or in 
reading the Drawings, Specifications, and other Contracts Documents. 

ARTICLE 16 — OPENING OF BIDS 

16.01 Bids will be opened at the time and place indicated in the advertisement or invitation to 
bid and, unless obviously non-responsive, read aloud publicly. 

A. An abstract of the amounts of the base Bids and major alternates, if any, will be 
made available to Bidders after the opening of Bids. 

16.02 The 3 lowest Bidders shall submit within 72 hours of the Bid opening, 1 copy of 
documentary information generated in preparation of Bid prices for this Project, as 
specified in Document 00_43_14 - Escrow Bid Documents. 

ARTICLE 17 — BIDS TO REMAIN SUBJECT TO ACCEPTANCE 

17.01 Bids will remain subject to acceptance for the period of time stated in the Bid Form, but 
Owner may, in its sole discretion, release any Bid and return the Bid security prior to the 
end of this period. 

ARTICLE 18 — EVALUATION OF BIDS AND AWARD OF CONTRACT 

18.01 Owner reserves the right to reject any or all Bids, including without limitation, 
nonconforming, nonresponsive, unbalanced, or conditional Bids. 

A. Owner also reserves the right to waive all minor Bid informalities not involving price, 
time, or changes in the Work. 

18.02 Owner will reject the Bid of any Bidder that Owner finds, after reasonable inquiry and 
evaluation, to not be responsible. 

18.03 If Owner awards the contract for the Work, such award will be to the responsible Bidder 
submitting the lowest responsive Bid. 

18.04 Evaluation of Bids: 

A. In evaluating Bids, Owner will consider whether the Bids comply with the prescribed 
requirements, and such alternates, unit prices, and other data, as may be requested 
in the Bid Form or prior to the Notice of Award. 
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B. In the comparison of Bids, alternates will be applied in the same order of priority as 
listed in the Bid Form. 
1. To determine the Bid prices for purposes of comparison, Owner will announce 

to bidders a “Base Bid plus alternates” budget after receiving Bids, but prior to 
opening them. 

2. For comparison purposes alternates will be accepted, following the order of 
priority established in the Bid Form, until doing so would cause the budget to be 
exceeded. 

3. After determination of the Successful Bidder based on this comparative process 
and on the responsiveness, responsibility, and other factors set forth in these 
Instructions, the award may be made to said Successful Bidder on its base Bid 
and any combination of its additive alternate Bids for which Owner determines 
funds will be available at the time of award. 

C. For the determination of the apparent low Bidder when unit price bids are submitted, 
Bids will be compared on the basis of the total of the products of the estimated 
quantity of each item and unit price Bid for that item, together with any lump sum 
items. 

18.05 In evaluating whether a Bidder is responsible, Owner will consider the qualifications of 
the Bidder and may consider the qualifications and experience of Subcontractors and 
Suppliers proposed for those portions of the Work for which the identity of 
Subcontractors and Suppliers must be submitted as provided in the Bidding Documents. 

18.06 Owner may conduct such investigations as Owner deems necessary to establish the 
responsibility, qualifications, and financial ability of Bidders and any proposed 
Subcontractors. 

ARTICLE 19 — BONDS AND INSURANCE 

19.01 Document 00_72_00 - General Conditions sets forth Owner’s requirements as to 
performance and payment bonds, other required bonds (if any), and insurance. 

A. When the Successful Bidder delivers the executed Agreement to Owner, it must be 
accompanied by required bonds and insurance documentation. 

19.02 Bid Security, requirements of providing bid bonds as part of the bidding process are 
specified in this document. 

ARTICLE 20 — SIGNING OF AGREEMENT 

20.01 When Owner issues a Notice of Award to the Successful Bidder, it will be accompanied 
by the unexecuted counterparts of the Agreement along with the other Contract 
Documents as identified in the Agreement. 

A. Within 15 days thereafter, Successful Bidder must execute and deliver the required 
number of counterparts of the Agreement and any bonds and insurance 
documentation required to be delivered by the Contract Documents to Owner. 

B. Within 10 days thereafter, Owner will deliver 1 fully executed counterpart of the 
Agreement to Successful Bidder, together with printed and electronic copies of the 
Contract Documents as stated the General Conditions. 
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ARTICLE 21 — SALES AND USE TAXES (NOT USED) 

ARTICLE 22 — CONTRACTS TO BE ASSIGNED 

22.01 The Contract for UV Equipment Procurement and Services will be assigned by Owner to 
Contractor at the time the construction contract, see Section 00_54_34 – Assignment of 
Procurement Contract and Appendix D. 

ARTICLE 23 — PREVAILING WAGES 

23.01 Successful Bidder shall pay not less than the prevailing rate of per diem wages in 
accordance with California Labor Code, Section 1770 et seq. as determined by the DIR. 

23.02 In accordance with California Labor Code, Section 1770, et seq., Contractor and 
subcontractor must submit certified payroll records (CPRS) to the Labor Commissioner. 

ARTICLE 24 — LAWS AND REGULATIONS (NOT USED) 

END OF DOCUMENT 
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DOCUMENT 00_41_00 

BID FORM 
The terms used in this Bid with initial capital letters have the meanings stated in the Instructions 
to Bidders, Document 00_72_00 - General Conditions, and Document 00_73_00  
- Supplementary Conditions. 

ARTICLE 1 — OWNER AND BIDDER 
1.01 This Bid is submitted to: City of Pacifica. 
1.02 The undersigned Bidder proposes and agrees, if this Bid is accepted, to enter into an 

Agreement with Owner in the form included in the Bidding Documents to perform all 
Work as specified or indicated in the Bidding Documents for the prices and within the 
times indicated in this Bid and in accordance with the other terms and conditions of the 
Bidding Documents. 

ARTICLE 2 — ATTACHMENTS TO THIS BID 
2.01 The following documents are submitted with and made a condition of this Bid: 

A. Required Bid security in the form of cash, a certified or cashier’s check, or a Bid 
Bond as specified in Document 00_43_30 - Bid Bond (Penal Sum). 

B. Document 00_43_36 - Proposed Subcontractors Form. 
C. Document 00_45_14.01 - Construction Contractor Qualifications Form. 
D. Document 00_45_19 - Non-Collusion Declaration. 



Bid Form 
00_41_00-2 201447 March 2024 
pw://Carollo/Documents/CA/Pacifica/201447-100000/04 Design/04 Specs/Carollo/00_41_00 (FS-100) 
 

ARTICLE 3 — BASIS OF BID—LUMP SUM BID AND UNIT PRICES 
3.01 Lump Sum Bids 

A. Bidder will complete the Work in accordance with the Contract Documents for the 
following lump sum (stipulated) price(s), together with any Unit Prices: 

Item 
No. Description 

Price in 
Figures ($) 

1. Mobilization/Demobilization including Stormwater Pollution Prevention 
Plan (SWPPP) (not to exceed 5 percent of Total Bid Price). 

$  

2. Assignment of the Procurement Contract for Permanent and 
Temporary UV Disinfection Equipment and slide gates with Trojan 
Technologies. (Section 00_54_34) 
Cost of Lump Sum for Assigned Goods and Services. Contractor’s 
payment obligation to Trojan Technologies, as “Supplier.” 

$ 1,136,604 

3. Pre-negotiated Temporary UV Disinfection Equipment and services 
with GLASCO UV according to the Fee Proposal Form and Scope 
dated 03/21/2024 included as Attachment A of this section. 

$ 219,997 

4. Pre-negotiated SCADA System Programmer services with Telstar 
Instruments according to the Fee Proposal Form and Scope dated 
2/23/2024 included as Attachment B of this section. 

$ 181,830 

5. Installation of permanent UV Equipment as specified in 
Section 46_66_85 including slide gates as specified in 
Section 40_05_59.20 of the assigned agreement (Section 00_54_34).  

$  

6. Installation, operation, and removal of Temporary Bypass Pumping 
and Disinfection system and all associated modifications and work 
with bypass activities.  

$  

7. Installation of new duct bank and electrical conduit and conductors for 
new permanent electrical feed and communications to and from the 
main administrative and operations building. 

$  

8. Subsurface utility confirmation along proposed ductbank alignment. 
Contractor to determine means and methods based on information 
provided on Drawings C01 and G04. 

$  

9. Temporary excavation support. $  

10. 
All other costs required to complete all Work in the Contract 
Documents not covered by the other Line Items listed in Parts 3.01 
and 3.02 of Article 3.  

$  

Total Lump Sum Bid Price $  
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3.02 Unit Price Bids 

A. Bidder will perform the following Work at the indicated unit prices: 

Item 
No. Description Unit 

Estimated 
Quantity 

Bid Unit 
Price 

Price in 
Figures ($) 

11. Type 1 Concrete Repairs 
according to Drawing 40S01, 
Detail S204/TYP, and 
associated drawings and 
specifications. 

S.F. 200  $ 

12. Type 2 Concrete Repairs 
according to Drawing 40S01, 
Detail S204/TYP, and 
associated drawings and 
specifications. 

S.F. 50  $ 

13. Channel Preparation and 
Coating according to 
Drawing 40S01, 
Section 09_96_08, and 
associated Drawings and 
Specifications. 

S.F. 2,000  $ 

14. Pavement replacement 
according to Drawings C01 & 
E02, Section 32_12_17, and 
associated Drawings and 
Specifications. 

S.Y. 100  $ 

Total of All Unit Price Bid Items $ 

B. Bidder acknowledges that: 
1. Each Bid Price includes an amount considered by Bidder to be adequate to 

cover Contractor’s overhead and profit for each separately identified item, and 
2. Estimated quantities are not guaranteed and are solely for the purpose of 

comparison of Bids, and final payment for all Unit Price Work will be based on 
actual quantities, determined as provided in the Contract Documents. 

3.03 Total Bid Price 

Total Bid Price (Total of all Lump Sum and Unit Price Bid Items) $ 

ARTICLE 4 — TIME OF COMPLETION 
4.01 Bidder agrees that the Work will be substantially complete and will be completed and 

ready for final payment in accordance with the Document 00_72_00 - General 
Conditions on or before the dates or within the number of calendar days indicated in the 
Agreement. 

4.02 Bidder accepts the provisions of the Agreement as to liquidated damages. 
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ARTICLE 5 — BIDDER’S ACKNOWLEDGEMENTS: ACCEPTANCE 
PERIOD, INSTRUCTIONS, AND RECEIPT OF ADDENDA 

5.01 Bid Acceptance Period 

A. This Bid will remain subject to acceptance for 60 days after the Bid opening, or for 
such longer period of time that Bidder may agree to in writing upon request of 
Owner. 

5.02 Instructions to Bidders 

A. Bidder accepts all of the terms and conditions of the Instructions to Bidders, 
including without limitation those dealing with the disposition of Bid security. 

5.03 Receipt of Addenda 

A. Bidder hereby acknowledges receipt of the following Addenda:  

Addendum Number Addendum Date 
  

  

  

  

  

  

ARTICLE 6 — BIDDER’S REPRESENTATIONS AND CERTIFICATIONS 
6.01 Bidder’s Representations 

A. In submitting this Bid, Bidder represents the following: 
1. Bidder has examined and carefully studied the Bidding Documents, including 

Addenda. 
2. Bidder has visited the Site, conducted a thorough visual examination of the Site 

and adjacent areas, and become familiar with the general, local, and Site 
conditions that may affect cost, progress, and performance of the Work. 

3. In accordance with California Public Contract Code Section 2200 et seq., (“Iran 
Contracting Act of 2010”), Bidder certifies that Bidder is not identified on the list 
created by the California Department of General Services (DGS) in accordance 
with California Public Contract Code Section 2203(b) as a Person engaging in 
investment activities in Iran. 

4. Bidder has carefully studied the reports of explorations and tests of subsurface 
conditions at or adjacent to the Site and the drawings of physical conditions 
relating to existing surface or subsurface structures at the Site that have been 
identified in the Document 00_73_00 - Supplementary Conditions, with respect 
to the Technical Data in such reports and drawings. 

5. Bidder has carefully studied the reports and drawings relating to Hazardous 
Environmental Conditions, if any, at or adjacent to the Site that have been 
identified in the 00_73_00 - Supplementary Conditions, with respect to 
Technical Data in such reports and drawings. 
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6. Bidder has considered the information known to Bidder itself; information 
commonly known to contractors doing business in the locality of the Site; 
information and observations obtained from visits to the Site; the Bidding 
Documents; and the Technical Data identified in the Document 00_73_00 - 
Supplementary Conditions or by definition, with respect to the effect of such 
information, observations, and Technical Data on (a) the cost, progress, and 
performance of the Work; (b) the means, methods, techniques, sequences, and 
procedures of construction to be employed by Bidder, if selected as Contractor; 
and (c) Bidder’s (Contractor’s) safety precautions and programs. 

7. Based on the information and observations referred to in the preceding 
paragraph, Bidder agrees that no further examinations, investigations, 
explorations, tests, studies, or data are necessary for the performance of the 
Work at the Contract Price, within the Contract Times, and in accordance with 
the other terms and conditions of the Contract. 

8. Bidder is aware of the general nature of work to be performed by Owner and 
others at the Site that relates to the Work as indicated in the Bidding 
Documents. 

9. Bidder has given Engineer written notice of all conflicts, errors, ambiguities, or 
discrepancies that Bidder has discovered in the Bidding Documents, and of 
discrepancies between Site conditions and the Contract Documents, and the 
written resolution thereof by Engineer is acceptable to Contractor. 

10. The Bidding Documents are generally sufficient to indicate and convey 
understanding of all terms and conditions for performance and furnishing of the 
Work. 

11. The submission of this Bid constitutes an incontrovertible representation by 
Bidder that without exception the Bid and all prices in the Bid are premised 
upon performing and furnishing the Work required by the Bidding Documents. 

6.02 Bidder’s Certifications 

A. The Bidder certifies the following: 
1. In accordance with California Public Contract Code, Section 7103.5(b), 

Contractor or Subcontractor shall offer and agree to assign to the awarding 
body all rights, title, and interest in and to all causes of action it may have under 
Section 4 of the Clayton Act (15 U.S.C. Sec. 15) or under the Cartwright Act 
(Chapter 2 (commencing with Section 16700) of Part 2 of Division 7 of the 
Business and Professions Code). 

2. Successful bidder shall pay not less than the prevailing rate of per diem wages 
in accordance with California Labor Code, Section 1770 et seq. as determined 
by the California Department of Industrial Relations. 

3. In accordance with California Labor Code, Section 1861, the Bidder states the 
following as its certification: 
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BIDDER hereby submits this Bid as set forth above: 

A Limited Liability Corporation 
Limited Liability Corporation Name:   

By:   
(Signature of managing member -- attach evidence of authority to sign) 

Name (typed or printed):   

Business address:   

 
END OF DOCUMENT
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VERTICAL OPEN CHANNEL SYSTEM  
EQUIPMENT RENTAL AND SUPPOURT  

Project Name: Pacifica CA. WWTP 
Proposal 
Number: GUV012-101455 REV B 

Date: March 15, 2024

Prepared by: Romeo Vela Director of 
Engineered Products

Email romeo@glascouv.com
Mobile 973-634-0903

Prepared for: Bill Sotirakos
Company Carollo Engineers
Email  

Phone
Website

Project Type: Wastewater Reuse 
Type Open channel - Concrete
Orientation Horizontal
System Name VC-8-A800 X 4
Lamp 
Technology Low pressure amalgam 

Flow rate range 12 MGD

BENEFITS OF VC-A800 

 Easy lamp change 
 Low pressure high output 

Amalgam lamps 16,000hrs 
 No underwater seals 
 Flow pacing 
 Automatic cleaning 
 Lamp dimming  

TYPICAL EQUIPMENT 

 Vertical UV modules 
 Ballast Control Center (BCC) 
 System Control Center (SCC)-PLC 
 Automatic quartz cleaning package 
 UV monitoring 
 Level Control 

By Others 
 Inlet isolation gate 
 Integration 
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DESIGN OVERVIEW EQUIPMENT OVERVIEW 

Application Wastewater 
Peak Month 12 MGD 

           Average Daily
Redundancy 

Location Outdoors 

Model Name VC-8-A800X4 
System type Vertical 

Configuration Open Channel 
Lamp type Low pressure 

amalgam 800 watts 
Channels 1 
Modules 4 

Lamps per module 8 
Lamps per channel 32 

UV monitoring 0-100% - 4-20 ma 
Auto quartz cleaning Pneumatic 

Lamp status Green LEDs 
Remote control H/O/A 

Voltage 480V  
kW/hr 6.4 kW per module 

Weight each 150 lbs 

Water Quality 
     UV transmission % 65% 

     Influent counts             Not Given 
     Water temp. 33-90° F 

     TSS <30 mg/l 
     BOD <30 mg/l 

T1 Red dose        16 mj/cm2 
Headloss across UV <6” 

Max particle size 30 Micron 

Dimensions 
Channel length See Drawing
Channel width See Drawing 

Channel height See Drawing
Water level                59” 

Level control Automatic gate  
Ballast Control Center Freestanding NEMA 

4X stainless  

Integration 
UV output 4-20 mA from UV 

Flow signal 4-20 mA to UV 
PLC Allen Bradley 

Remote control H/O/A 



Scope of Supply 
 
Glasco UV will provide a packaged disinfection system that will consist of the below listed components and 
services.  Not included in our scope are installation of the UV equipment. Scaffolding to access our 
equipment. The contractor will be responsible for installation and supplying all pumping, piping, etc. to 
connect your channel to the process line. The contractor will also terminate all power and instrumentation 
signals to your enclosures. 

   
 

Qty Description 
 

One (1) 304 SS Channel  
 

Four (4) VC-8-8300 Modules, a vertical module with automatic cleaning and low- pressure high 
intensity amalgam lamps. Each module will have 8 lamps organized in 2 groups of 4 
lamps.  Each module will contain two banks of 4 lamps. Each bank can be dimmed or 
shutoff for turndown functionality.  

 
    One (1) 

 

 
Ballast Control Center (BCC) NEMA 4X modified free standing air-conditioned stainless-
steel enclosure.   

 
    One (1)          System Control Center (SCC), NEMA 4X modified free standing fan cooled enclosure with 
                          AB PLC and touch screen HMI with bank pacing and dimming.  Lamp status and alarms 
                          displayed.  Ethernet in/out                                                             
 

One (1)          Automatic quartz cleaning system center with air compressor, air filter/regular, and dryer. 
                       Outdoor enclosure   

 

One (1)          Radar low level sensor  
 
One (1)         Portable davit crane. 

 
   One (1)         Set of module docking cradles. 
 
   One (1)         Set of module power stations. 
 
   One (1)         Set of module eyeshields. 
 
   One (1)         Automatic control gate with ultrasonic level sensor  
 

Spares 
8 
8 
2 
8 
2 
3 

 
UV Lamps 
Quartz sleeves 
Ballasts 
Seals and wiper ring 
Operator’s kits with face shield 
Operation Manuals
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Commercial Offering 

TERMS:            Net 30 days  
FREIGHT:  Included 
SUBMITTAL: 2-4 weeks after release of order
DELIVERY:  16  weeks after receipt of approved submittals
SITE START-UP: Included 
TRAINING:  Included 
PRICE:   

Rental starts with the delivery of the equipment and ends with the breakdown of the equipment by 
Glasco. Equipment must be returned in good working condition. Any damage assessed to something 
other than normal wear may incur charges. 

EQUIPMENT  

RENTAL 
FOR 8 
MONTHS    $135,997

Installation support 5 days      $20,000
Start up support 5 days      $20,000
2 Support trips during rental     $5,000
shipping to site      $12,000
Shipping back to Glasco     $12,000
BREAKDOWN TO SHIP BACK     $15,000
Total cost  $219,997

Priced per month rental  $17,000
  Price per month after the initial eight-month term                                        $17,000 
 Length of time post delivery that the price per month will stay the same.     30 months 
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NOTES 
1. GLASCO UV’s proposes to furnish materials and/or equipment for the above project. Any items not shown above as 

detailed under ‘SCOPE OF SUPPLY’, or other attachments to this proposal, are EXCLUDED. 
2. Any order resulting from this proposal is subject to the GLASCO UV’s Standard Terms of Sale in addition to the following 

understandings:  
a. Prices noted will be held valid for a period of 90 days from the date of the proposal. 
b. Prices are in US Dollars. 
c. Local or state taxes are not included in this proposal. 

3. Please send all purchase orders to Glasco UV, 126 Christie Street, Mahwah, NJ 07430. 

Warranty 

The warranty period is 18 months from date of delivery and 12 months from date of the Certification of Substantial Completion whichever 
comes first. It covers all failures due to defects in material and/or workmanship excluding consumables (see separate lamp and ballast 
warranties below). 

This warranty shall not apply to any failure or defect which results from the Equipment not being operated and maintained in strict accordance 
with instructions specified in Glasco UV’s Instructions Manual or which results from mishandling, misuse, neglect, improper storage, improper 
operation of the Equipment with other equipment furnished by the Customer or by other third parties or from defects in designs or 
specifications furnished by or on behalf of the Customer by a person other than Glasco UV. In addition, this warranty shall not apply to 
Equipment that has been altered or repaired after start-up by any one except: 

 Authorized representatives of Glasco UV, or 
 Customer acting under specific instructions from Glasco UV. 

Customer must notify Glasco UV in writing within 5 days of the date of any Equipment failure.  This notification shall include a description of 
the problem, a copy of the operator’s log, a copy of the Customer’s maintenance record and any analytical results detailing the problem.  If 
Customer has not maintained the operator’s log and maintenance record in the manner directed in the Operation and Maintenance manual or 
does not notify Glasco UV of the problem as specified above, this warranty may, in Glasco UV’s discretion, be invalid. 

Customer will fully cooperate with Glasco UV, in the manner requested by Glasco UV, in attempting to diagnose and resolve the problem by 
way of telephone support.  If the problem can be diagnosed by telephone support and a replacement part is required, Glasco UV will either, at 
Glasco UV’s expense, ship a repaired, reworked, or new part to the Customer who will install such part as directed by Glasco UV or will direct 
Customer to acquire, at Glasco UV’s expense, such part from a third party and then install such part as directed by Glasco UV. 

This warranty is the exclusive remedy of the Customer for all claims based on a failure of or defect in the Equipment, whether the claim is 
based on contract (including fundamental breach), tort (including negligence), strict liability or otherwise.  This warranty is lieu of all other 
warranties whether written, oral, implied or statutory.  Without limitation, no warranty of merchantability or fitness for a particular purpose shall 
apply to the Equipment. 

Lamp Warranty 
Each low pressure, high output lamp is guaranteed for 16,000 hours operating time under normal operating conditions. Normal operating 
conditions include: 

 On/off cycles max. 4 per 24 operating hours, 
 Voltage fluctuations according to DIN IEC 38. 

In case of premature lamp failure, the client is requested to send the lamp back to Glasco UV together with the information of UV unit serial 
number, hours run and on/off cycles. Glasco UV then offers the following: 

 Lamp failure before 11,000 h: Glasco UV will send a replacement lamp free of charge, 
 Lamp failure after 11,000 h: Glasco UV will issue a credit proportional to the hours not used. 

Upon return to our facilities in Mahwah, NJ, we will dispose/recycle all used and failed lamps at no charge to the client. 

TTermss && Conditions 

1. Applicable Terms. These terms govern the purchase and sale of the equipment and related services, if any (collectively, 
"Equipment"), referred to in Seller’s purchase order, quotation, proposal or acknowledgment, as the case may be ("Seller’s 
Documentation"). Whether these terms are included in an offer or an acceptance by Seller, such offer or acceptance is 
conditioned on Buyer’s assent to these terms. Seller rejects all additional or different terms in any of Buyer’s forms or documents.
2. Payment. Buyer shall pay Seller the full purchase price as set forth in Seller’s Documentation.   Unless Seller’s 
Documentation provides otherwise, freight, storage, insurance and all taxes, duties or other governmental charges relating to the 
Equipment shall be paid by Buyer. If Seller is required to pay any such charges, Buyer shall immediately reimburse Seller. All 
payments are due within 30 days after receipt of invoice. Buyer shall be charged the lower of 1 ½% interest per month or the 
maximum legal rate on all amounts not received by the due date and shall pay all of Seller’s reasonable costs (including 
attorneys’ fees) of collecting amounts due but unpaid. All orders are subject to credit approval.
3. Delivery. Delivery of the Equipment shall be in material compliance with the schedule in Seller’s Documentation. Unless 
Seller’s Documentation provides otherwise, Delivery terms are F.O.B. Seller’s facility.
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4. Ownership of Materials. All devices, designs (including drawings, plans and specifications), estimates, prices, notes, 
electronic data and other documents or information prepared or disclosed by Seller, and all related intellectual property rights, 
shall remain Seller’s property. Seller grants Buyer a non-exclusive, non-transferable license to use any such material solely for 
Buyer’s use of the Equipment.   Buyer shall not disclose any such material to third parties without Seller’s prior written consent.
5. Changes. Seller shall not implement any changes in the scope of work described in Seller’s Documentation unless Buyer 
and Seller agree in writing to the details of the change and any resulting price, schedule or other contractual modifications. This 
includes any changes necessitated by a change in applicable law occurring after the effective date of any contract including these 
terms.
6. Warranty. Subject to the following sentence, Seller warrants to Buyer that the Equipment shall materially conform to the 
description in Seller’s Documentation and shall be free from defects in material and workmanship. The foregoing warranty shall 
not apply to any Equipment that is specified or otherwise demanded by Buyer and is not manufactured or selected by Seller, 
as to which (i) Seller hereby assigns to Buyer, to the extent assignable, any warranties made to Seller and (ii) Seller shall have 
no other liability to Buyer under warranty, tort or any other legal theory. If Buyer gives Seller prompt written notice of breach of 
this warranty within 18 months from delivery or 1 year from acceptance, whichever occurs first (the "Warranty Period"), Seller 
shall, at its sole option and as Buyer’s sole remedy, repair or replace the subject parts or refund the purchase price therefore. If 
Seller determines that any claimed breach is not, in fact, covered by this warranty, Buyer shall pay Seller its then customary 
charges for any repair or replacement made by Seller. Seller’s warranty is conditioned on Buyer’s
(a) operating and maintaining the Equipment in accordance with Seller’s instructions, (b) not making 
any unauthorized repairs or alterations, and (c) not being in default of any payment obligation to Seller. 
Seller’s warranty does not cover damage caused by chemical action or abrasive material, misuse or 
improper installation (unless installed by Seller). THE WARRANTIES SET FORTH IN THIS SECTION 
ARE SELLER’S SOLE AND EXCLUSIVE WARRANTIES AND ARE SUBJECT TO SECTION 10 
BELOW. SELLER MAKES NO OTHER WARRANTIES OF ANY KIND, EXPRESS OR IMPLIED, 
INCLUDING WITHOUT LIMITATION, ANY WARRANTY OF MERCHANTABILITY OR FITNESS FOR 
PURPOSE.
7. Indemnity. Seller shall indemnify, defend and hold Buyer harmless from any claim, cause of action or liability incurred by 
Buyer as a result of third party claims for personal injury, death or damage to tangible property, to the extent caused by Seller's 
negligence. Seller shall have the sole authority to direct the defense of and settle any indemnified claim. Seller’s indemnification 
is conditioned on Buyer (a) promptly, within the Warranty Period, notifying Seller of any claim, and (b) providing reasonable 
cooperation in the defense of any claim.
8. Force Majeure. Neither Seller nor Buyer shall have any liability for any breach (except for breach of payment obligations) 
caused by extreme weather or other act of God, strike or other labor shortage or disturbance, fire, accident, war or civil 
disturbance, delay of carriers, failure of normal sources of supply, act of government or any other cause beyond such party's 
reasonable control.
9. Cancellation. If Buyer cancels or suspends its order for any reason other than Seller’s breach, Buyer shall promptly pay 
Seller for work performed prior to cancellation or suspension and any other direct costs incurred by Seller as a result of such 
cancellation or suspension.
10. LIMITATION OF LIABILITY. NOTWITHSTANDING ANYTHING ELSE TO THE CONTRARY, SELLER SHALL NOT BE 
LIABLE FOR ANY CONSEQUENTIAL, INCIDENTAL, SPECIAL, PUNITIVE OR OTHER INDIRECT DAMAGES, AND SELLER’S 
TOTAL LIABILITY ARISING AT ANY TIME FROM THE SALE OR USE OF THE EQUIPMENT SHALL NOT EXCEED THE 
PURCHASE PRICE PAID FOR THE EQUIPMENT. THESE LIMITATIONS APPLY WHETHER THE LIABILITY IS BASED ON 
CONTRACT, TORT, STRICT LIABILITY OR ANY OTHER THEORY.
11. Reservation Clause. Buyer acknowledges that Seller is required to comply with applicable export laws and regulations 
relating to the sale, exportation, transfer, assignment, disposal and usage of the Equipment provided under this Agreement, 
including any export license requirements. Buyer agrees that such Equipment shall not at any time directly or indirectly be used, 
exported, sold, transferred, assigned or otherwise disposed of in a manner which will result in non-compliance with such 
applicable export laws and regulations. It shall be a condition of the continuing performance by Seller of its obligations hereunder 
that compliance with such export laws and regulations be maintained at all times. BUYER AGREES TO INDEMNIFY AND HOLD 
SELLER HARMLESS FROM ANY AND ALL COSTS, LIABILITIES, PENALTIES, SANCTIONS AND FINES RELATED TO NON-
COMPLIANCE WITH APPLICABLE EXPORT LAWS AND REGULATIONS.
12. Miscellaneous. If these terms are issued in connection with a government contract, they shall be deemed to include those 
federal acquisition regulations that are required by law to be included. These terms, together with any quotation, purchase order 
or acknowledgement issued or signed by the Seller, comprise the complete and exclusive statement of the agreement between 
the parties (the “Agreement”) and supersede any terms contained in Buyer’s documents, unless separately signed by Seller. No 
part of the Agreement may be changed or cancelled except by a written document signed by Seller and Buyer. No course of 
dealing or performance, usage of trade or failure to enforce any term shall be used to modify the Agreement. If any of these 
terms is unenforceable, such term shall be limited only to the extent necessary to make it enforceable, and all other terms shall 
remain in full force and effect. Buyer may not assign or permit any other transfer of the Agreement without Seller’s prior written 
consent. The Agreement shall be governed by the laws of the State of New Jersey without regard to its conflict of laws 
provisions.
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This document is a MODIFIED version of EJCDC® C-410, Copyright© 2018 by the National Society of Professional 
Engineers, American Council of Engineering Companies, and American Society of Civil Engineers, or is based in part 
on excerpts from copyrighted EJCDC documents. All rights reserved. Those portions of the text that originated in 
copyrighted EJCDC documents remain subject to the copyright. 
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4017 Vista Park Ct., Sacramento, CA 95834   Phone 916-646-1999, Fax 916-646-1096 
1717 Solano Way, Unit 34, Concord, CA 95620 Phone: 925-671-2888, Fax 925-671-9507 
202 South Douty Street, Hanford, CA 93230   Phone 559-584-7116, Fax 559-584-8028 

City of Pacifica 
Request for Proposal (RFP)  

Calera Creek Water Recycling Plant 

Programming for the UV Disinfection System Replacement 

Project 

March 23, 2024

Proposal Submitted By 

Telstar Reference: 30-42735 
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COVER LETTER 

February 16, 2024 

Louis Sun 
City of Pacifica 
Lsun@pacifica.gov 

Subj: RFP for CCWRP-Programming for UV Disinfection Replacement Project 
Ref: Telstar SR# 30-42735 

Dear Louis, 

The City of Pacifica seeks the services of qualified system integrators to provide services for programming 
of the City’s existing SCADA front-end systems for monitoring, control, historical database, and alarming to 
replace the existing UV system with a new UV system, including programming of the existing plant PLC 
equipment associated with the UV replacement.  

Telstar Instruments (Telstar) has been performing this type of work for more than 40 years for many water 
and wastewater facilities from Bakersfield to Chico. We have performed projects very similar to yours for 
Discovery Bay WWTP, Mariposa Public Utilities District, El Dorado Irrigation District and Manteca Water 
Quality Control Facility. 

Ben Herston, Telstar’s Managing Director, is authorized to enter contracts for Telstar. Ben may be 
contacted during the period of proposal evaluation, bind Telstar, and negotiate a contract with the County. 
Ben’s contact information is: Ben Herston, Managing Director, 4017 Vista Park Court, Sacramento, 
California 95834; Bherston@telstarinc.com; (916) 204-2747.  

To ease the review process, Telstar follows the “Required Proposal Submittal” format in our proposal. 

Sincerely, 

Ben Herston 
Managing Director 
Telstar Instruments 
(916) 204-2747

mailto:Lsun@pacifica.gov
mailto:Bherston@telstarinc.com
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A. Project Overview  
Telstar is clear on the understanding of the Scope of Services as outlined in the RFP. Telstar reviewed 
Pacifica’s current SCADA screens to clearly understand the project. The SCADA Programming for the UV 
Disinfection System Replacement Project involves the integration of new and temporary UV system 
programming while eliminating programming related to the existing UV system. As the selected proposer, 
we are committed to being a vital subcontractor to the installation contractor, aligning our efforts with the 
City's goals. 

 
The three programming phases are meticulously planned, ensuring seamless integration and operation of 
the temporary and new UV systems. Our proposal includes staffing and cost considerations for effective 
coordination during the Project period. 
 

We are clear that the implementation will occur in three phases. The first phase will occur in the early 
spring when we modify the programming to the plant SCADA and PLC systems to incorporate SCADA 
control, alarm and indication features related to the temporary UV systems, while operating 
simultaneously with the existing UV system SCADA and PLC programming. The second phase will occur in 
the fall when we make the modifications associated with the new UV system while operating 
simultaneously with the temporary UV system, and eliminate the programming associated with the 
removed, existing UV system. The third phase will occur during the early winter months when we remove 
the programming associated with the temporary UV system and finalize the new UV system SCADA and 
PLC programming. 

The new UV system PLC and local main UV panel operator interface screen will be performed by the UV 
system supplier. Telstar will coordinate with the Trojan programmer to gather required data signal 
addressing information. We understand that the new UV control system platform is AB ControLogix with 
PanelView Plus 7 display. We will coordinate with Trojan for shared information on the graphical display 
for similar presentation of features and arrangement, and we understand that Trojan will likely not provide 
their proprietary graphical screen or PLC programming software files. 
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B. Project Team  
Telstar is committed to providing the resources needed to complete the project on time and on budget. 
We do not intend to use any subcontractors and will complete all work with in-house staff. 
 
Suresh Patil, Telstar’s SCADA/PLC Project Manager/Programming Manager 
Suresh manages our 18 SCADA/PLC programmers. Suresh is responsible for the implementation of 
instrumentation and control system projects for Telstar and will be assigned as the project manager and 
lead technical resource for this project. With over 20 years of experience, Suresh provides the full range of 
SCADA integration services, including design, implementation, and service. His programming competencies 
as a programmer and controls system integrator include: 

• SCADA radio and telemetry based, 975mhz and 450mhz FCC licensed, 900mhz spread spectrum, 
FSK, lease or modem data phone line. 

• PLC Programming: Allen Bradley, Schneider-Modicon, Siemens, GE Fanuc, DirectLogic, Scadapack, 
Automation Direct PLCs. 

• RSLogix 5, 500, 5000, ProWorx32, Concept, Unity, Schneider EcoStructure System, Direct Soft, 
Telespace, Proficy ME, Indralogic 1.31, Codesys 2.2. 

• Operator Interface Terminals: Panel Builder 32, FactoryTalk ME, Vijeo Designer, Protool, C-more, 
Proficy ME. 

• SCADA: Wonderware InTouch/Historian, Wonderware System Platform, Rockwell Rsview32, 
Rockwell FactoryTalk SE, Rockwell PlantPAx, GEIFIX, Ignition, Clear SCADA Cimplicity. 

• SCADA Reporting and Alarming: Custom Reporting Software, XLReporter, DreamReports, Win911, 
TopView, SCADAPhone 

• Industrial electrical systems: variable frequency drives, soft starters, motor control centers, 
automatic transfer switch systems, uninterruptable power supplies, and various instrumentation. 

• Virtualization VMware Esxi, Vsan and Computer Networking. 
 

Paul Berson serves as our Network Design Engineer. Paul recently completed an expansion of the existing 
900 MHz system for the City of Ceres (18 sites) where he surveyed all locations and determined 
requirements for new antenna masts, antennas, radios, and controls. For Alameda County Flood Control & 
Water Conservation District (23 sites), Paul replaced the entire communications network. He installed new 
900 MHz tail end links, and 5 GHz backbone throughout the County. Paul prepared computer models of 
the system, field surveyed all locations and determined requirements for new antenna masts, antennas, 
radios, and networking. At the City of Fairfield (28 sites), Paul replaced their UHF radio network with a new 
200 MHz licensed network, including multiple repeater sites.  

Tak Koo is our QA/QC Inspector. Tak oversees fabrication, testing and consistent quality of control panels 
for all projects. Tak Koo recently completed a large $8M SCADA System Upgrade Project for the Alameda 
County Flood Control & Water Conservation District. The project involves replacement of the proprietary 
HSQ hardware and software with Ignition software at 23 large storm water pump stations throughout the 
County, in Oakland, San Leandro, Hayward, Union City and Sunol. Upgrades include installation of Process 
Automation Controllers (PACs), SCADA servers, HMI workstations, portable computer workstations, 
network equipment, radio communications and other ancillary equipment. Tak Investigated and 
documented the facilities “as-found,” designed the new control systems, and specified the new level and 
gas detection instrumentation. Telstar was solely responsible for the general contracting, electrical, and 
control systems engineering, all onsite demolition and construction, programming, testing, and 
commissioning efforts for the project. Outsourcing was limited to Computerized Maintenance 
Management Software (CMMS) and Asset Management Software (AMS), as specified by the owner. 
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Sr. Engineer James Harper recently completed a large SCADA and PLC design and upgrade project for El 
Dorado Irrigation District. James was responsible for QA/QC, panel building, electrical, mechanical, 
programming and site loop testing work on the project. James hosted several preliminary SCADA design 
review meetings and workshops for the development of a new Wonderware Archestra High Efficiency 
graphic SCADA system for the entire plant. He coordinated the replacement of 4 VFDs, 2 Utility water 
motors, plant power monitoring equipment, installation of new fiber communication ring, upgrade of 8 
PLC panels, and site investigations to prepare the as-built drawings for the 17 PLC panels around the plant. 
This was a staged project as each PLC panel was upgraded one at a time in a fully operational Wastewater 
Treatment plant. Telstar functioned as the general contractor and performed all programming, electrical, 
and mechanical, site commissioning work.  
 
ORGANIZATION CHART 
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Manager/Project Manager
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C. Project Understanding and Approach 
Our proposal is deeply informed by our comprehensive understanding of the existing SCADA system's 
intricacies, including its configuration, tag allocation, and operational screens. Leveraging this 
understanding, Telstar is committed to delivering a seamless transition that not only maintains the plant's 
operational integrity but also enhances its monitoring, control, and efficiency. 
 
Integration of Existing System Features 
Acknowledging the current system's configuration with 494 tags and detailed functionalities across UV 
channels, settings, and displays, our approach focuses on a meticulous, phased integration strategy that 
respects and builds upon the established SCADA infrastructure. 

1. Preservation of Current Functionalities 
• Tags and Displays: All 494 tags will be carefully mapped and integrated into the new 

system, ensuring no loss of data or functionality. This includes detailed UV channel 
displays, process alarms, dose control settings, and analog ranges. 

• Main UV Page and Bank Screens: The navigation structure, including the main UV page 
that links to each bank (1A, 1B, 1C, and 1D), will be replicated and enhanced in the 
new system. Each bank's screen, featuring 12 modules with 8 lamps each and 5 status 
indicators color-coordinated, will be meticulously programmed into the new setup. 

2. Enhanced User Interface and Navigation 
• Navigation Enhancements: We will enhance the system's navigation capabilities, 

including pop-up displays for major UV alarms, trend screens, and detailed UV process 
overviews. This includes power level trends, intensity trends, flow and dose trends, 
ensuring operators have real-time access to critical operational data. 

• UV Help and Logical Display: The UV help screen and logical display functionalities will 
be carried over and improved, providing users with intuitive access to system 
information and troubleshooting guides. 

3. Advanced Programming Modifications 
• Module and Bank Configuration: Attention will be given to the unique configuration of 

each UV bank, including module reset buttons, manual power level settings, bank 
mode operations, initial bank wipes, lamp/ballast displays, and lamp runtime hours. 
These features will be carefully programmed and tested in both the temporary and 
new UV systems. 

• Alarm and Trend Integration: Our programming will ensure that all alarms and trends 
are fully integrated and accessible, with enhanced visualization and user interaction to 
support efficient plant operation and decision-making. 

 
Coordinated Development and Testing 
Our development process will prioritize close coordination with the City, Trojan, and all relevant 
stakeholders, ensuring that the transition to the new system is smooth and fully aligned with operational 
requirements and standards. 

1. Factory and Site Acceptance Testing: We will conduct comprehensive FAT and SAT phases to 
verify the functionality and performance of the SCADA system against the detailed specifications 
of the current and new UV systems. This includes simulating operational scenarios to test the 
integration of alarms, trends, and navigational features. 

2. Training and Documentation: Post-implementation, we will provide thorough training sessions to 
City staff, focusing on the enhanced features and functionalities. Comprehensive 
documentation, including operation manuals and as-built drawings will be provided to ensure 
ongoing support and system optimization. 
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Conclusion 
Telstar is fully prepared to leverage our expertise and understanding of the Calera Creek Water Recycling 
Plant's current SCADA system to deliver a state-of-the-art UV Disinfection System Replacement. Our 
approach guarantees a seamless transition with enhanced operational capabilities, ensuring the plant 
continues to provide safe, efficient water treatment services to the City of Pacifica. 

 
Please find below the detailed outline of the tasks and approach: 
 
1. Existing Site Conditions: 
a. Identification of Existing Infrastructure: Conduct a thorough assessment to identify existing 
Programmable Logic Controllers (PLCs), RIO racks, Plant SCADA, Human Machine Interface (HMI), and the 
overall network architecture. Gather existing PLC and SCADA programs for comprehensive understanding. 
b. Parallel Installation: Ensure modifications to the existing SCADA system programming are installed in 
parallel, ensuring continuous monitoring and control without interruptions, unless written permission is 
granted by the City. 
c. System Documentation Review: Review existing system documentation and design for a comprehensive 
understanding of the current state. 
 
2. Develop Proposed Site Changes: 
a. Submission of Submittal: Submit detailed conceptual drawings, illustrating modifications to the existing 
SCADA and PLC network for each of the three work phases. Provide a comprehensive description of the 
SCADA headend configuration, installation details, and an updated network architecture drawing. 
b. Coordination Meetings: Collaborate with the Contractor to schedule and attend essential programming 
coordination meetings with the Owner, Engineer, and other stakeholders, including Project Kickoff, 
Progress Meetings, Installation, Testing, and Commissioning Plan Workshops, and Startup Meetings. 
 
3. Programming and Testing: 
a. Factory Acceptance Test (FAT): Program and factory-test all SCADA and PLC software before installation 
at the treatment plant. Submit a Factory Acceptance Test plan 30 days before planned testing. 
 
4. Installation, Testing, and Commissioning: 
a. Phased Plan Development: Develop a phased plan for installation, testing, and commissioning in 
coordination with the Contractor and Trojan, minimizing impact on treatment plant operations. 
Provide scheduling information to the Contractor for incorporation into the overall project construction 
schedule. 
b. Workshops and Coordination Meetings: 
Schedule and attend two Installation, Testing, and Commissioning Plan Workshops to review plans in detail 
with stakeholders. Present layout and functionality of new SCADA screens to the City for review, ensuring 
optimization for a 16:9 aspect ratio display. 
 
5. SCADA And PLC Programming: 
a. System Development: Develop SCADA interface screens aligned with existing standards and industry 
best practices. Incorporate design elements compatible with the City's most current system. Ensure 
widescreen 16:9 aspect ratio for system graphics. 
b. Data Migration: Copy and map all tags and history from existing system programming to the new 
system programming. Develop SCADA interface screens that generate daily regulatory reports, ensuring 
consistency with the existing system. 
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6. Integration: 
a. Configuration of SCADA Servers: Configure SCADA servers for redundancy with automatic fail-over and 
continuous historical data collection. Ensure virtual machine hosts balance loading, automatically move 
virtual machines in case of hardware failure, and maintain overall system reliability. 
b. Configuration Tasks: Submit updated tag database. Install latest revisions of all required software. 
Migrate existing graphic screens, configure and test alarm priorities, and annunciation for all tags. 
Reconfigure and test all Regulatory Reports in collaboration with Contractor and City staff. 
 
7. Testing: 
a. Functional Testing: Devote qualified personnel to test all functions, including alarms, trends, set points, 
and communication drivers. Demonstrate system functionality and conduct thorough client/workstation 
testing. Implement an approved cutover plan, removing existing SCADA and PLC programming and 
verifying system functionality. 
b. Installation Acceptance Test (IAT): Perform IAT for hardware and software, including individual end-
item verification and integrated testing of all components. Conduct a 72-hour continuous run monitored 
for each phase, ensuring no function loss or hardware/software failure. 
c. Site Acceptance Test (SAT): Perform SAT after system installation, verifying complete operation and 
integration with all plant PLCs. Demonstrate correct communications, monitoring, control, and reporting. 
d. System Availability Demonstration (SAD): Conduct a 30-day SAD, evaluating system availability and 
performance under day-to-day operation. Provide optimization and corrective support during the 
demonstration. 
 
8. Training: 
a. Training Sessions: Provide two 4-hour training sessions upon completion of work associated with each 
phase, covering temporary and permanent UV disinfection systems. Deliver an overview of new features, 
changes to screens, navigation, alarming, reporting, and security features. 
 
9. Warranty and Technical Support:  
a. Integration Warranty: Provide an 18-month warranty for the integration, including technical support for 
all equipment and software. Correct programming errors during the Warranty Period. 
b. Onsite Service: Offer 40 hours of onsite service after acceptance for requested improvements or 
modifications to optimize the operator's experience. This comprehensive approach ensures meticulous 
planning, transparent coordination, and thorough testing, aligning with the City's requirements and 
industry best practices throughout the UV Disinfection System Replacement Project. 
 
Project Deliverables List 

1. Existing Site Conditions Assessment Report: 

• Comprehensive report on identified existing Programmable Logic Controllers (PLCs), RIO 

racks, Plant SCADA, Human Machine Interface (HMI), and network architecture. 

• Documentation of existing PLC and SCADA programs submittal. 

2. Proposed Site Changes Submission Drawings Submittal: 

• Detailed conceptual drawings illustrating modifications to the existing SCADA and PLC 

network for each of the three work phases. 

• Description of the SCADA headend configuration, installation details, and an updated 

network architecture drawing. 

3. Coordination Meetings Documentation: 
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• Records of coordination meetings with stakeholders, including Project Kickoff, Progress 

Meetings, Installation, Testing, and Commissioning Plan Workshops, and Startup Meetings. 

4. Factory Acceptance Test (FAT) Submittal: 

• FAT plan submitted 30 days prior to planned testing. 

• Report detailing the factory testing of all SCADA and PLC software. 

5. Installation, Testing, and Commissioning Phased Plan: 

• Detailed plan outlining the phased approach to installation, testing, and commissioning. 

• Scheduling information provided to the Contractor for incorporation into the overall 

project construction schedule. 

6. SCADA And PLC Programming Submittal: 

• Developed SCADA interface screens aligned with existing standards and industry best 

practices. 

• Copy and mapping documentation of all tags and history from existing system 

programming to the new system programming. 

• Updated tag database submission. 

• Documentation of the installation of the latest revisions of all required software. 

• Documentation of new graphic screens configured and tested alarm priorities, and 

annunciation for all tags. 

• Regulatory Reports documentation, including reconfiguration and testing. 

7. Testing Documentation: 

• Reports on functional testing, including alarms, trends, set points, and communication 

drivers. 

• Cutover plan documentation, including the removal of existing SCADA and PLC 

programming and verification of system functionality. 

8. Training Sessions Documentation: 

• Records of two 4-hour training sessions for each phase, covering temporary and 

permanent UV disinfection systems. Overview documentation of new features, changes to 

screens, navigation, alarming, reporting, and security features. 

9. Warranty and Technical Support Documentation: 

• 18-month warranty documentation for the integration, including technical support for all 

equipment and software. 

• Reports on corrections of programming errors during the Warranty Period. 

10. Onsite Service Documentation: 

• Documentation of 40 hours of onsite service after acceptance, covering requested 

improvements or modifications to optimize the operator's experience. 

This comprehensive list of deliverables ensures transparency, accountability, and adherence to project 
requirements throughout the UV Disinfection System Replacement Project. 
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COMPANY INFORMATION 

 

Telstar Certifications  

• California Certified Licensed Electricians 

• ISA Control Systems Technicians 

• Inductive Automation Gold Certified    

• Authorized GE Digital Solution Provider 

• Aveva (Wonderware) Registered System Integrator Partner 

• Rockwell Automation Recognized System Integrator 

• UL 508a Certification for Industrial Control Panels 

• Professionally Licensed Engineering 

• Schneider Electric Certified Systems Integrator 

• Schneider Electric SCADA Certified Alliance Integration 
Partner 

• Two Electrical Professional Engineers, four Control System 
Professional Engineers 

Telstar holds a CSIA Certification through the Control System Integrators Association. CISA Certification is 
the gold-seal mark of a professionally managed control system integration business. Certification reassures 
clients that the control system integrator is an established, successful professional services firm that wants 
to develop a successful, long-term partnership with clients. Telstar is also ISNetWorld certified with a grade 
A standing. 

 

D. Cost Proposal 
Attached separately 
 
  

Headquarters and 
Remit-to Billing Address 
 
 

Telstar Instruments  
4017 Vista Park Court 
Sacramento, California 95834 
Ph: (916) 646-1999  
www.telstarinc.com 
 Tax ID: 94-2785168 
 Established 1981 

Company History  
 
 
 

Telstar was formed in 1981 by John D. Gardiner, 
President, and Robert S. Marston, Jr., Secretary, and they 
remain as such today. 
 
 

Business Entity Status 
  

C Corporation, 
California Corporation No. C1099363 

Dept of Industrial Relations No. (DIR) 1000000899 

Contracting Licenses  California C-10, C-7, A, & B License #422364 

Telstar Areas of Specialization and 
Expertise 

SCADA design and implementation, service, 
troubleshooting, maintenance, and integration; PLC/HMI 
programming and troubleshooting; Engineering; Electrical 
design, installation, and maintenance; Instrumentation 
support, calibrations, and service; electrical installation 
and construction. 

 
 
 
  

http://www.telstarinc.com/
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Pacifica Current UV SCADA Screens reviewed by Telstar for preparation of our proposal. 
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SURESH PATIL 
PROGRAMMING MANAGER 

 
Scope of Experience:  21 years, 16 with Telstar Instruments   
Areas of Expertise: PLC and SCADA programming 

Networking and Virtualization 
 
 
SUMMARY OF QUALIFICATIONS 
Suresh provides a full range of engineering services to SCADA clients including design, engineering of 
systems, installation, start-up implementation, in addition to training customers and performing on-
going preventative maintenance of installed systems. Suresh implements projects for industrial clients 
using PLC systems and instruments, VFD and MCC applications. His expertise has been instrumental on 
both large-scale water/wastewater and industrial projects, and Suresh works under as-needed service 
contracts to resolve every-day programming issues and fixes. 
 
Programming competencies include:  

o SCADA: Wonderware, RSView 32, FactoryTalk SE, IFIX, Clear SCADA, and Cimplicity 
o PLC: Allen Bradley, Schneider-Modicon, Siemens, GE Fanuc, DirectLogic, SCADAPack, and 

Automation Direct  
o PLC Software: RSLogix 5, 500, 5000, ProWorx32, Concept, Unity, Direct Soft, Telespace, Proficy 

ME, Indralogic, and Codesys  
o Operator Interface Terminals: Panel Builder 32, FactoryTalk ME, Vijeo Designer, Protool, C-more, 

and Proficy ME 
  
HARDWARE AND SOFTWARE EXPERIENCE 
Certifications:  

o Rockwell RSLogix 5000 and Rockwell PlantPAx 
o Wonderware System Platform, Application Server, InTouch, Historian Inductive Automation 

Ignition 
Software:   

o PLC: RSlogix5/500/5000, Studio 5000; HMI and SCADA: Wonderware System Platform, InTouch, 
and Historian, PlantPAx, FactoryTalk View SE and ME, RSView 32, PanelBuilder 32; Rockwell 
Historian including redundancy and clustering. Classic RSView and FTView trends; Other: 
Integrated Architecture Builder, Architect, DriveTools. Virtualization of distributed SCADA 
applications with Wonderware, FactoryTalk View SE and PlantPAx, VMware ESXI, Active 
Directory domain control, redundant applications for SCADA/HMI visualization. 

Communication:  
o DNP3 protocol, ethernet IP/CIP, ControlNet, DeviceNet, DH485, RS232 and RS485 serial 

ethernet, and serial radio communication  
o Processor communications including serial/ethernet messaging and produce/consume 

relationships Stratix and other managed switches  
o Radio communication including GE MDS, Teledesign, and Schneider Trio radios. 

Hardware:  
o Processors: PLC5, SLC, MicroLogix, CompactLogix, ControlLogix  
o Processor and communication channel redundancy  
o Input and output modules: digital (solid state and relay), analog voltage and current, 

RTX/thermocouple, HART-Analog, third-party Prosoft for Modbus, etc.   
 
 
 



RELATED PROJECT EXPERIENCE 
Suresh manages a team of 18 SCADA and PLC engineers/programmers working on 30+ critical 
infrastructure projects.  He spearheads the development of systems specifically designed for the 
water/wastewater industry.  His programming department includes networking and telemetry; PLC 
programming; Project Management; SCADA development; service and support; system architecture.  
Suresh provides remote PLC/SCADA support for our clients utilizing remote access to their system. He 
analyzes and interprets existing programs and documentation for project modifications and develops 
standards for programming practices and procedures.   
 
Alameda County Flood Control & Water Conservation District – SCADA & PLC Replacement 

➢ Suresh designed and performed the SCADA and PLC programming for a new SWTP.  
 

This $9.3M project involves many different complex sites and stakeholders and is a SCADA 
conversion project using Inductive Automation’s Ignition software. Telstar is currently 
performing this large SCADA System Upgrade Project for the Alameda County Flood Control & 
Water Conservation District. The project involves replacement of the proprietary HSQ hardware 
and software at 23 large storm water pump stations throughout the County, in Oakland, San 
Leandro, Hayward, Union City, and Sunol.  Upgrades include installation of Process Automation 
Controllers (PACs), SCADA Servers, Human Machine Interface (HMI) workstations, portable 
computer workstations, network equipment, radio communications, and other ancillary 
equipment.  Approximately 42 Schneider Modicon M340 and M580 PLCs are installed as part of 
this project.  Inductive Automation’s Ignition SCADA software will replace the HSQ SCADA 
system.  Ignition modules including Visualization, Enterprise, Historian using MySQL, Alarm and 
Notification, and Reporting were configured and programmed as part of this project.  Data from 
the Ignition Historian was pushed to NEXGEN asset management software using SQL transaction 
manager to create workorders for preventative maintenance. Kepware OPC server was also 
utilized. 

 
Suresh hosted preliminary SCADA design review meetings and workshops with Alameda County 
operations and maintenance staff, developed the 
control system programming applications to 
implement the operational control descriptions 
for all systems and maintained consistent quality of PAC, HMI and SCADA programming 
throughout the project. 

 
City of Lodi, New Surface Water Treatment Plant (SWTP) and Remote Stations, Lodi, CA 

➢ Suresh designed and performed the SCADA and PLC programming for a new SWTP with 51 
remote stations, including 27 water wells, 12 stormwater pumps, and 12 sewer lift stations. New 
control panels using Allen Bradley PLCs were constructed, tested and installed. The new SCADA 
system utilized Wonderware InTouch and Historian. Suresh continues to provide PLC and SCADA 
maintenance for the systems in Lodi.  

 
North Bay Regional Water Treatment Plant (NBRWTP), SCADA Upgrade, City of Fairfield, Fairfield, CA 

➢ Suresh performed a major SCADA upgrade for the NBRWTP, converting existing Allen Bradley 
PLC-5 code to ControlLogix and iFIX SCADA to Rockwell FactoryTalk. The PLC and SCADA systems 
utilized Rockwell PlantPAx standards and was certified by Rockwell after completion. All PLC 
control panels at the NBRWTP were replaced as part of this upgrade project. 

 
EDUCATION 

➢ Bachelor of Engineering – Instrumentation and Controls 
 

 



 
 

PAUL BERSON, PE  
Sr. Project Engineer/Manager, Telemetry Systems Designer 

 
Scope of Experience:  41 years, 25 with Telstar Instruments   
Areas of Expertise: Instrumentation and control systems design and telemetry systems 
 
SUMMARY OF QUALIFICATIONS 
Paul Berson is responsible for the management, design, programming, and implementation of the 
projects throughout the Engineering Department. Under Paul’s direction, the Engineering Department is 
responsible for control systems, instrumentation, software development and applications, electrical 
design, SCADA systems, and information systems. Paul is also responsible for process instrumentation 
design and selection, data communication system design, radio path surveys, landline systems, fiber-
optics, and surveillance video, and is a senior member in Telstar’s Quality Assurance/Quality Control 
(QA/QC) program. Paul’s extensive expertise includes the following platforms, systems, and 
technologies: 

o Allen-Bradley PLC: ControlLogix, CompactLogix, MicroLogix  
o Modicon: Quantum, Compact, Micro, ControlMicroSystems ScadaPack PLCs and ClearSCADA  
o HMI: Aveva InTouch, Ignition, CiTect, iFix   
o Communication protocols: TCP/IP, RS232/422/485, TCP/IP, DF1, DH+, Modbus, Modbus TCP, 

DNP3 
o Telemetry radio: GE MDS (Orbit, SD, iNET), DataRadio (ViPr, Guardian, Integra, DL-3400) 
o Servodrive systems: Rockwell Automation and SEW Eurodrive 
o RF Service: KeySight (Agilent/HP), Anritsu, Bird, including line sweeping and spectrum analysis 

 
SPECIALIZED TRAINING AND CERTIFICATIONS 

o California Registered Professional Engineer, Control Systems #7406 
o Wonderware System Platform, Anritsu Line Sweep Certification #F004443D, UL University 

UL508A, Network + 
o Project Management, Instrumentation and Control System Design  
o Radio Telemetry System Design and Path Surveys 
o System Programming 
o Video Surveillance & Perimeter Security 

 
Wireless System Engineering/Radio Surveys 
City of Ceres: 12 sites.  Upgrades of existing 900 MHz system.  Survey all locations and determine 
requirements for new antenna masts, antennas, radios, and controls. 
 
Alameda County Flood Control District: 25 sites.  Replacement of entire control/telemetry 
system.  Installed new 900 MHz tail end links, and 5 GHz backbone throughout County. Prepared 
computer models of system, field surveyed all locations and determined requirements for new antenna 
masts, antennas, radios, and networking. 
 
City of Fairfield: 28 sites.  Replaced UHF radio network with new 200 MHz licensed network.  Includes 
multiple repeater sites.  Prepared computer models of system, performed frequency coordination, field 
surveyed all locations and determined requirements for new antenna masts, antennas, radios, and 
networking. 
 
City of Burlingame: 23 sites.  Replaced unreliable 900 MHz Utilinet system with new 200 MHz licensed 
network.  Prepared computer models of system, performed frequency coordination, field surveyed all 
locations and determine requirements for new antenna masts, antennas, radios, and networking. 
 



City of San Jose, Municipal Water: 28 sites.  Replaced unreliable 900 MHz licensed radio system with 
VHF system. Prepared computer models of system, performed frequency coordination, field surveyed all 
locations and determined requirements for new antenna masts, antennas, and radios. 
 
RELATED PROJECT EXPERIENCE 
Fleming Hill Water Treatment Plant, Controls System Upgrade, City of Vallejo, Vallejo, CA 

➢ Paul designed a new plant-wide control system, upgrading 20 PLC systems within the WTP from 
Allen-Bradley PLC5 to ControlLogix platforms. The legacy fiber optic network using DH+ protocol 
was converted to EtherNet/IP resulting in a cost savings to the customer of over $200,000. 

 
Crystal Springs Aqueduct Remote Stations, City of Brisbane, Brisbane, CA 

➢ This design-build project added five stations and a new Rockwell FactoryTalk View SE HMI to the 
Utility System. Paul designed and installed the system with Allen-Bradley MicroLogix PLCs 
communicating via DataRadio VHF radio modems using DF1 Radio Modem protocol. Telstar 
obtained a new licensed radio frequency for the customer. 

 
American Avenue Disposal Site Remote Stations, County of Fresno, CA 

➢ Paul designed and built a new SCADA system to monitor and control 11 new land fill modules, a 
redesigned LFG Flare control system, new Wonderware InTouch HMI with Historian, custom 
written visual basic reports, and a large scale WiFi radio network with solar repeater stations. 

 
Mariani Packing, Line 11 Upgrade Project, Vacaville CA 

➢ Paul designed and installed a motion control system for 10 new high-speed pitting machines 
utilizing SEW-Eurodive servo motors and drives, Yaskawa and Allen-Bradley VFDs, IFM vision 
sensors, and Allen-Bradley ControlLogix PLCs. More than 100 motors were designed to work in 
concert. 

 
EDUCATION 
Bachelor of Science in Electrical Engineering, General Motors Institute – Flint, Michigan 



 
 

TAK KOO 
Project Manager 

 
Scope of Experience:  39 years with Telstar Instruments   
Areas of Expertise: PLC and SCADA programming 

Networking and Virtualization 
 

 
SUMMARY OF QUALIFICATIONS 
System integration and controls experience:  

o Instrument component selection: Endress+Hauser, Rosemount, Siemens, Sierra Instruments, 
Hach, Ashcroft. 

o PLC System Supply & Programming: Allen Bradley, Modicon, GE, Siemens, Automation Direct, and 
more SCADA System Supply & Programming: Wonderware, Intellution, Lookout, Rockwell, 
Industrial Automation, ClearSCADA.  

o HMI Development, preparation of shop drawings, loop and interconnection drawings, and as-built 
record drawings; design, enhancement, improvements, and modifications of control systems; PID 
loop tuning; startup & commissioning of instrument and control systems for municipal water and 
wastewater facilities. 

 
Project management experience:  

o Planning and executing project designs, procurements, fabrications, startup and commission 
activities. 

o Scheduling material, tools, and labor resources for executing project activities.  
o Documentation of existing systems, new work, changes to contract specifications, and as-built 

record documents. 
o Technical knowledge and support for executing startup and testing of control systems. 

 
RELATED PROJECT MANAGER EXPERIENCE 
Yuba City Wastewater Treatment Facility Improvements – Yuba City, CA, 2019 

➢ Medium voltage transformer replacement, including new secondary throughout the plant, new 
SCADA system, PLCs, dewatering screw conveyer system, and digester covers. Installed new gear 
and PLCs. Project tasks included plant-wide replacement of Schneider Quantum PLCs with Allen-
Bradley ControlLogix PLCs to existing facilities with no control function interruptions. 
Coordinated PLC replacements with the Owner by having control systems’ workshops, prior to 
the cutovers, with the contractor, engineer, programmer, and owner representatives. Installed a 
self-healing fiber ring around the plant, replacing most PLCs, and replacing/adding network 
equipment. Removed existing, obsolete OPTO22 I/O modules; no OPTO 22 hardware remained 
upon completion of project. 

 
California American Water, Remote Station and SCADA Upgrade – Sacramento and Monterey, CA  
Design-Build, 2015 – 2019 ($3.4M)   

➢ Of the existing 159 remote stations in the Sacramento area, Tak has performed upgrades to the 
control panels and Allen Bradley PLCs for approximately 100 stations. Panel upgrades include 
replacement of PLCs, communications devices, HMIs. Tak also upgraded the SCADA 
programming for these stations as part of control panel replacement. 

 
Contra Costa Water District, Remote Station and SCADA Upgrade – Concord, CA  
Design-Build, 2012 – 2017 ($1.9M) 



 
➢ Replacement of control panels with Modicon PLCs for approximately 80 remote stations. Panel 

upgrades include replacement of PLCs, communications devices, HMIs. Tak also upgraded the 
SCADA programming for these stations as part of control panel replacement. 

 
City of Vallejo, Fleming Hill Water Treatment Plant and Remote Station SCADA Upgrade – Vallejo, CA 
Design-Build, 2012 – 2019 ($3.8M)  

➢ Upgrade of the water treatment plant SCADA system to the latest version of Rockwell 
➢  FactoryTalk SE SCADA with Historian and reporting. Replacement of control panels with Allen 

Bradley PLCs for approximately 30 remote stations. Panel upgrades include replacement of PLCs, 
communications devices, HMIs. Tak also upgraded the SCADA programming for these stations as 
part of control panel replacement. 

 
City of Hanford, Water and Wastewater Treatment Plant, Well, Sewer and Storm Remote Stations, 
SCADA Upgrade – Hanford, CA  
Design-Build 2013 – 2018 ($5.2M) 

➢ Upgrade of the water and wastewater treatment plant SCADA system to the latest version of 
Wonderware InTouch with Historian and reporting. Replacement of control panels for 33 lift 
stations, 16 wells, 26 storm stations, and 3 tank/pumping stations with Allen Bradley PLCs. Panel 
upgrades include replacement of PLCs, communications devices, HMIs. Tak also upgraded the 
SCADA programming for these stations as part of control panel replacement. 

 
City of Sacramento, Sacramento WTP Rehabilitation – Sacramento, CA  
2013 – 2018 (Total Construction $120M; Programming and Controls $4.2M) 

➢ Instrumentation specification, procurement, installation, and commissioning; PLC control panel 
design, build, and startup. 

 
Linda County Water Agency, WTP Upgrade and Expansion Phase 2 – Olivehurst, CA  
2014 – 2016  (Total Construction $29M; Controls $1.2M)  

➢ Instrumentation specification, procurement, installation, and commissioning; PLC control panel 
design, build, and startup. Designed and constructed a new SCADA upgrade to Wonderware 
System Platform with new redundant servers. 

 
Solano Irrigation District, Cement Hill WTP, Electrical & Automation Improvements – Fairfield, CA  
Design-Build, 2015 – 2017 ($2.6M) 

➢ Design-build replacement of all existing switchgear, MCCs, PLCs, lighting panels, transformers 
and SCADA system including process and electrical design. Project included instrumentation 
specification, procurement, installation, and commissioning; PLC & SCADA control design, build, 
and startup; design and construction of new SCADA system using ClearSCADA. 

 
County of Kern, Lerdo Campus WTP & WWTP Improvements – Bakersfield, CA  
2015 – 2018 (Total Construction $18M, Electrical and controls $3.9M) 

➢ Installation of new MCCs, control panels, SCADA and instrumentation for the existing WTP and 
WWTP. Project also included instrumentation specification, procurement, installation, and 
commissioning; power equipment specification, procurement, testing, and commissioning; PLC 
& SCADA system control design, build, and startup. 

 
EDUCATION 

➢ Bachelor of Science, Electrical Engineering 
 



 
 

JAMES HARPER 
Senior Project Engineer 
Control Panel Engineer 

 
Scope of Experience:  33 years, 20 with Telstar   
Areas of Expertise: Instrumentation and Control System Design, System Programming, 

Radio Telemetry System Design and Surveys 
 
SUMMARY OF QUALIFICATIONS 
As a Senior Project Manager with our Engineering Department, James is responsible for design, 
estimation, project management, programming, and implementation of our projects. He is responsible 
for the design and implementation of control systems, software development and applications, 
electrical design, SCADA systems, and information systems and serves as senior member in our Quality 
Assurance/Quality Control (QA/QC) program. 
 
James is trained and successfully completed projects in PLC platforms including Allen Bradley’s 
ControlLogix, CompactLogix, MicroLogix, SLC-500 series, and PLC-5; Modicon’s Quantum, Compact, and 
Momentum; Control Micro Systems’ SCADAPack programmable controllers; SCADA system platforms 
including Wonderware’s System Platform, InTouch, and Historian; Allen Bradley RSView 32 & SE,  
GEFenuc’s iFIX and Schneider Electric’s Citect; Telemetry radio systems including, GE’s MDS, iNET, x710; 
communication protocols including RS232/422/485, TCP/IP, DF1, DH+, Modbus, Modbus+, and 
ModbusIP; 9810; Modicon’s Concept, Proworx Nxt & 32, Unity Pro, Allen Bradley’s RSLogix 5, 500, & 
5000; and Automation Direct’s DirectLogic. 
 
SPECIALIZED TRAINING AND CERTIFICATIONS 

o California Certified Journeyman Electrician #114938 
o ISA Certified Control Systems Technician, UL University UL508A  
o Wonderware InTouch, Historian, and Active Factory, Unity Pro Level 1 

 
RELATED PROJECT EXPERIENCE 
City of Roseville, Environmental Utilities Control Panel Upgrades, Roseville 

➢ Telstar partnered with EMA, Inc. to provide services for the City of Roseville's Environmental 
Utilities Division. EMA and Telstar were selected for this project through the RFP process. The 
services included the replacement of Square D Sy/max PLC-70 and PLC-90. EMA provided all 
engineering and programming for the project, and Telstar provided all material, drafting, and 
electrical labor related to replacing the PLCs. James as Project Manager was responsible for 
project scheduling, material coordination, engineering, and overall project management.  
 

➢ This project's scope required Telstar to cutover two complex systems, which was accomplished 
by utilizing temporary controls and closely coordinating with the City's operation staff. The 
scope included reconfiguring the existing power distribution to feed PLC-70 and PLC-90 
separately for more efficient control. Due to process control constraints, PLC-70 had to be 
removed, replaced, and running before moving onto PLC-90. This was necessary as PLC-70 and 
90 shared I/O for two separate processes. 
 

➢ The scope included converting the existing I/O from 120VAC to 24VDC, updating the City’s 
network, and moving VFDs from hardwire I/O control to ethernet control. Throughout these 
complicated cutovers, Telstar, EMA, and City staff quickly resolved all issues with minimal 
downtime as a team and the project was performed successfully. 

 
 



City of Lodi, New Surface Water Treatment Plant (SWTP) and Remote Stations, Lodi, CA 
➢ James was responsible for the project’s design build, which incorporated SCADA and PLC 

programming for a new SWTP with 51 remote stations, including 27 water wells, 12 stormwater 
pumps and 12 sewer lift stations. New control panels using Allen Bradley PLCs were constructed, 
tested and installed. The new SCADA system utilized Wonderware InTouch and Historian. 
Oversees Telstar’s continued maintenance of Lodi’s PLC and SCADA systems.  

 
City of Sacramento, Sacramento WTP Rehabilitation, Sacramento, CA 
2013 – 2018 (total construction, $120M; programming and controls, $4.2M) 

➢ Instrumentation specification, procurement, installation, and commissioning; PLC control panel 
design, build, and startup. James and programming team member Shawn Sherwood designed 
and constructed new SCADA upgrade to Trihedral VTScada with redundant servers and complex 
networking and communications. 

 
Humboldt Bay Municipal Water District, SCADA and PLC System Replacement, Humboldt, CA 
2015 – 2016 (total construction, $750K) 

➢ Working closely with District staff, James prepared bid-ready design documents, including 
drawings and specifications, for upgrade of the District’s control systems for all PLCs, computer 
hardware and SCADA software. Telstar was later selected for construction and programming of 
the District’s SCADA System Upgrade Project. James procured Allen Bradley PLC components for 
the upgrade project and translated existing PLC programs from older PLC-5 and SLC-504 
language to new Control Logix Studio 5000 version 24. James was also responsible for upgrading 
the existing Rockwell RSView32 SCADA platform to the latest version of Rockwell Factory Talk 
View 9.0 SCADA. 

 
EDUCATION 

➢ Bachelor of Science, Electrical Engineering 
 



 
 

ALEKSANDR ARSLANOV 
SCADA Engineer/PLC Programmer 

 
Scope of Experience:  18 years, 3 years with Telstar   
Areas of Expertise: Systems Integrator, SCADA/PLC Programming 
 
 
SUMMARY OF QUALIFICATIONS 
As a specialist within water and wastewater systems, Aleksandr’s experience includes project scope 
planning, document preparation, identification of software/hardware requirements for fulfillment, 
configuration, and installation of SCADA and PLC programming infrastructure, as well as ongoing system 
maintenance. 
 
TRAINING & CERTIFICATIONS 

• Certificate of Completion – Rockwell Automation: CCP143/CCV207 Studio 5000 and FactoryTalk 
View SE Tailored Training 

 
PLC PROGRAMMING PLATFORMS 

• Rockwell Automation: RSLogix 5/500/5000/Studio 

• Schneider Electric: EcoStruxure Control Expert (Unity Pro)/SoMachine 

• GE: Proficy Machine Edition 

• Omron: CX-One/CX-Programmer/Sysmac Studio 

• Siemens: TIA Portal/Simatic Step 7 

• Yokogawa: Logic Designer FCN-FCJ 

• B&R: Automation Studio 

• Mitsubishi Electric: GX Works 

• Delta Electronics” WPLSoft/ISPSoft 

• Emerson: ControlWave Designer 

• Festo: FST 

• Tesco Controls: TESCODE 
 
HMI SOFTWARE PLATFORMS 

• Rockwell Automation: FactoryTalk View 

• Schneider Electric: Vijeo Designer 

• Siemens: WinCC Flexible 

• Mitsubishi Electric: GT Designer 

• Delta Electronics: ScreenEditor/DOPSoft 

• Weintek: EasyBuilder 
 
SCADA SOFTWARE PLATFORMS 

• Rockwell Automation: FactoryTalk View SE 

• GE: iFIX 

• Omron: CX-Supervisor 

• Siemens: SIMATIC WinCC 
  



INDUSTRIAL COMMUNICATION NETWORKS 

• Modbus RTU/ASCII, Modbus TCP 

• Profinet/Profibus 

• Ethernet/IP, DeviceNet 

• CANOpen 

• HART 

• CC-Link, MELSECNET 

• FINS 
 
RELATED PROJECT EXPERIENCE 
City of Lathrop, Woodfield Sewer Pump Station Upgrades 

➢ Pump Station PLC/HMI programming and start up. 

 

Dublin San Ramon Services District – Primary Sedimentation and Improvements 

➢ Wastewater PLC/SCADA control system programming and start up. 

 
City of Vallejo, Cordelia Pump Station PLC Upgrade 

➢ Pump Station PLC/HMI programming and start up. 

 

Coachella Valley Water District, Water Treatment Plant 

➢ PLC/HMI upgrade project (8 control panels) - programming and start up. 
 

City of Orange Potable Water System – Pump/Booster/Reservoir Stations 

➢ PLC upgrade project (37 control panels); performed as software engineer on a two-person team. 
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REQUEST FOR PROPOSALS (“RFP”) 

CALERA CREEK WATER RECYCLING PLANT PROGRAMMING FOR THE UV 

DISINFECTION SYSTEM REPLACEMENT PROJECT  

1. PURPOSE

The purpose of this Request for Proposals (RFP) is for the City of Pacifica (“City”) to 

solicit proposals from system integration services firms (“Proposer”) to provide 

services for programming of the existing SCADA front-end systems for monitoring, 

control, historical database, and alarming as required to replace the existing ultraviolet 

disinfection (UV) system with a new UV system, including programming of existing 

Plant PLC equipment associated with the UV replacement. The selected Proposer and 

proposed fee will be included in the installation contract RFP for the UV Disinfection 

System Replacement Project (“Project”), and the selected Proposer will be assigned as 

a subcontractor to the selected installation contractor (“Contractor”) under the Project. 

The existing architecture is built around Inductive Automation Ignition SCADA 

software and the existing Plant PLC equipment is a combination of Allen Bradley PLC 

5/40 and Allen-Bradley ControlLogix.   

The 90 percent Design Drawings and Specifications relevant to programming for the 

Project are included as Attachments 1 and 2, including the contract terms and 

conditions for the installation contractor under which the selected Proposer will be 

subcontracted. In addition, the current Trojan UV Equipment Submittal is included as 

Attachment 3. The selected Proposer must coordinate with all bidders during the RFP 

period for the Project. Proposers shall include cost and staffing to support the Project 

bid period coordination.  The Project bid period is planned for April 2024. 

The intent is to implement three (3) separate phases of programming to support the 

Project. All work is scheduled for 2025 and the estimated time for each phase is 

included below. 

The first phase of programming (late February to April 2025) will involve 

programming modifications to the Plant SCADA and PLC systems to incorporate 

SCADA control, alarm and indication features related to the temporary UV and 

associated pumping systems while operating simultaneously with the existing UV 

system SCADA and PLC programming. 

The second phase of programming (August to October 2025) will involve programming 

modifications to the Plant SCADA and PLC systems to incorporate SCADA control, 

alarm and indication features associated with the new UV system while operating 

simultaneously with the temporary UV and associated pumping system and elimination 

of the SCADA and PLC programming associated with the removed, existing UV 

system. 

The third phase of programming (October to December 2025) will involve removing 

SCADA and PLC programming associated with the temporary UV system and 
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associated pumping equipment, leaving only the new UV system SCADA and PLC 

programming remaining. 

Each of the phases described above will occur at different times during the UV project 

construction period as indicated.  Programming of the new UV system PLC and local 

main UV panel operator interface screen will be performed by the UV system supplier.  

The Proposer shall include in the proposal effort for coordination with the UV system 

supplier’s (Trojan’s) programmer to ascertain required data signal addressing 

information. The new UV system control system platform is Allen-Bradley 

ControlLogix with a PanelView Plus 7 graphical display. SCADA graphical 

programming provided by the Proposer shall be coordinated with graphical 

programming provided by the UV system supplier for the local UV system main panel 

graphical display for similar presentation of features and arrangement. Trojan’s current 

submittal is included in Attachment 3 and includes samples of graphical display 

features. 

Proposer must assume that Trojan will not provide the Proposer with proprietary 

graphical screen or PLC programming software files. The Proposer may coordinate 

with Trojan and the Contractor to arrange for shared information, but at this time, no 

agreement to provide this information is in place. 

Key project components include, but are not limited to (refer to Attachments for 

additional information): 

• Three graphical displays for temporary bypass pumping and disinfection 

coordinated with the City and Contractor. 

• Data signal addressing for the permanent UV system inputs and outputs shown 

in the Trojan submittal assuming an additional 10 percent to the number shown 

in the submittal. 

• Twelve graphical displays for the permanent UV systemSeven graphical 

displays for the permanent UV system. 

• Two additional contingency graphical displays. 

• Graphical display updates for the filter effluent control valves to change from 

open/close operation to modulating operation. 

• On-site coordination and required travel associated with all phases of the project 

including site acceptance testing. 

2. DEADLINE FOR SUBMITTING RFP RESPONSE 

Interested proposers responding to this RFP shall an electronic submittal through the 

City’s e-Procurement Portal at the link provided in Section 4.  
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3. CONTACT PERSON(S)

Technical questions or comments concerning this RFP may be directed to the following 

individual: 

Louis Sun, P.E., Deputy Public Work Director - Wastewater 

Office: (650) 738-4662  

Cell: (650) 228-6273   

Email: lsun@pacifica.gov 

Dan Patten, P.E., Engineering Manager - Wastewater 

Cell: (650) 922-7248   

Email: dpatten@pacifica.gov 

4. INSTRUCTIONS TO PROPOSER

Job Site (Calera Creek Water Recycling Plant) Visit

Proposer may schedule a job site visit between: February 12 and February 16, 2024. 

The site visit is not mandatory.  Please contact the following staff to schedule a job site 

visit:    

City of Pacifica 

Attn: Louis Sun, P.E., Deputy Public Works Director - Wastewater 

(650) 738-4662

lsun@pacifica.gov 

Examination of Proposal Documents 

The submission of a proposal shall be deemed a representation and certification by the 

Proposer that they: 

(i) Have carefully read and fully understand the information that is provided

by the City to serve as the basis for submission of this proposal.

(ii) Have the capability to successfully undertake and complete the

responsibilities and obligations of the proposal being submitted.

(iii)Represent that all information contained in the proposal is true and correct.

(iv) Acknowledge that the City has the right to make any inquiry it deems

appropriate to substantiate or supplement information supplied by

Proposer and Proposer hereby grants the City permission to make these

inquiries, and to provide any and all related documentation in a timely

manner.
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No request for modification of the proposal shall be considered after its submission on 

grounds that Proposer was not fully informed to any fact or condition. 

Addenda/Clarifications 

Should discrepancies or omissions be found in this RFP or should there be a need to 

clarify this RFP, questions or comments regarding this RFP must be put in writing and 

received by the City’s e-Procurement Portal no later than 5:00 p.m. Monday, 

February 19, 2024. 

Responses from the City will be communicated in writing to all recipients of this RFP. 

Inquiries received after the date and time stated will not be accepted and will be 

returned to senders without a response.  All addenda shall become a part of this RFP 

and shall be acknowledged on the Proposer’s Fee Proposal Form (Exhibit B). 

Please note the deadline for submitting inquiries.  All answers to inquiries will be 

posted on the City’s e-Procurement Portal at the link provided below.  Proposers must 

also click “Follow” on this bid to receive an email notification when answers are 

posted.  It is the responsibility of the bidder to check the website for answers to 

inquiries. The City shall not be responsible for nor be bound by any oral instructions, 

interpretations or explanations issued by the City or its representatives. 

Submission of Proposals 

Proposals shall be submitted electronically to the City’s e-Procurement Portal: 

https://secure.procurenow.com/portal/cityofpacifica 

Proposers shall create a FREE account with ProcureNow by signing up at 

https://secure.procurenow.com/signup 

Once you have completed account registration, browse back to 

https://secure.procurenow.com/portal/cityofpacifica 

Click on "Submit Response" for this project and follow the instructions to submit the 

electronic bid. 

Withdrawal of Proposals 

Proposer may withdraw its proposal at any time before the deadline for submission of 

proposals as provided in the RFP by delivering a written request for withdrawal signed 

by, or on behalf of, the Proposer. 

Rights of the City of Pacifica 

This RFP does not commit the City to enter in 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: 
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• Make the selection based on its sole discretion;

• Reject any and all proposals;

• Issue subsequent Requests for Proposals;

• Postpone opening for its own convenience;

• Remedy technical errors in the Request for Proposals process;

• Approve or disapprove the use of particular subconsultants;

• Negotiate with any, all, or none of the Proposers;

• Accept other than the lowest offer;

• Waive informalities and irregularities in the Proposals; and/or

• Accept a proposal from another Proposer in the event the originally selected

Proposer defaults selection with the City.

5. PROPOSED RFP TIMELINE

The RFP Timeline is as follows: 

Begin RFP Process February 5, 2024 

Deadline to Submit Questions February 19, 2024 

Deadline for Submittal of Proposals February 23, 2024 at 2:00 PM 

Review by City Staff and Interviews TBD 

Notify Successful Proposer TBD 

Anticipated Notice to Proceed with 

Installation Contractor 

May 2024 

6. INFORMATION TO BE SUBMITTED

These instructions outline the guidelines governing the format and content of the 

proposal and the approach to be used in its development and presentation. The intent 

of the RFP is to encourage responses that clearly communicate the Proposer’s 

understanding of the City’s requirements and its approach to successfully provide the 

products and/or services on time and within budget. Only that information which is 

essential to an understanding and evaluation of the proposal should be submitted.  Items 

not specifically and explicitly related to the RFP and proposal, e.g. brochures, 

marketing material, etc. will not be considered in the evaluation.   

The Proposal shall include: 

A. Project Overview. Provide an introduction that describes proposer’s understanding of

the Scope of Services (Exhibit A) and a commitment to providing the necessary

staffing to complete the upgrade within the specified schedule.  (1 page)

B. Project Team.  Identify the resources who will perform the scope of services and list

the availability of each resource. Include the key individuals, including any

subconsultants, that will actually be responsible for the project’s technical activities

and for management of the project. An organization chart should be provided showing
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the inter-relation of all the project team members. In a separate appendix, include 2-

page resumes for the project manager, all key personnel, including senior technical 

advisors, supporting staff, and sub-consultants. The project manager will be provided 

in the installation contract RFP as a point of contact for coordination with potential 

bidders on the installation contract. (2 pages) 

C. Project Understanding and Approach.  This section shall clearly convey the 

proposer’s understanding of the work and Project approach. Proposer should address 

the overall approach to the project, the reports and deliverables that are to be 

presented, and a work plan that outlines the proposer’s approach and methodology.  (4 

pages) 

D. Cost Proposal.  Provide a Lump Sum cost on the Fee Proposal Form provided in 

Exhibit “B” for the Work outlined in this RFP and the Attachments. This Lump Sum 

will be included in the Installation Contract RFP for all Bidders in Section 00 41 00 – 

Bid Form (See Attachment 1). Itemized costs may be provided but are not required. 

7. CONTRACT TYPE AND METHOD OF PAYMENT 

It is anticipated that the agreement resulting from this proposal if awarded will be a 

“time and materials with a not to exceed cost” contract with the Installation Contractor.   

Proposer shall be prepared to accept the terms and conditions provided in Attachment 

1 draft contract documents as a subcontractor to the Installation Contractor.  If a 

Proposer desires to take exceptions to the terms and conditions, Proposer shall include 

the following in their submittal package: 

• Proposer shall clearly identify each proposed change including relevant 

Attachments. 

• Proposer shall furnish the reasons for, as well as specific recommendations, 

for alternative language. 

• Note that this will be the only time the Proposer may comment on the terms of 

the Installation Agreement with the City. All future negotiations will occur 

between the Proposer and the Installation Contractor. 

The above factors will be taken into account in evaluating proposals.  Proposals that 

take substantial exceptions to be proposed terms and conditions may be determined by 

the City, at its sole discretion, to be unacceptable and no longer considered. 

Insurance Requirements 

The selected Proposer(s), at Proposer’s sole cost and expense and for the full term of 

the Agreement or any extension thereof, shall obtain and maintain the required 

insurance as specified in the Contract Documents. 

All policies, endorsements, certificates and/or binders shall be subject to the approval 

of the City Manager, the Director of Public Works or their representative as to form 

and content.  These requirements are subject to amendment or waiver if so approved in 
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writing by the City Manager, Director of Public Works or their representative.  The 

selected Proposer agrees to provide the City with a copy of said policies, certificates 

and/or endorsement upon award of contract.  

Billing  

PLEASE NOTE:  The City of Pacifica does not pay for services before it receives them.  

Therefore, do not propose contract terms that call for upfront payments or deposits. The 

Proposer will be paid as a subcontractor the Installation Contractor. 

8. REVIEW AND SELECTION PROCESS 

City staff will evaluate the proposals provided in response to this RFP based on the 

following criteria: 

• Responsiveness of the RFP response related to the scope of services; 

• Proposer’s written understanding of the proposed scope of services; 

• Ability, capacity, and skill of Proposer to perform the services on a qualified 

and timely basis; 

• Responses of the Proposer’s references; 

• Experience, expertise, and qualifications of the Proposer and Proposer’s team 

members to be assigned to this Project; 

• The quality, availability, and adaptability of the Proposer’s services as related 

to the proposed scope of services; 

• Proposer’s success record on similar projects; 

• Such other information that may be required or secured. 

Evaluation criteria are not necessarily listed in order of importance. The City reserves 

the right to weigh its evaluation criteria in any matter it deems appropriate. In addition, 

the City reserves the right to reject any or all RFP responses and to waive informalities 

and irregularities in RFP responses received. Final approval of contract award is subject 

to the action of the City of Pacifica City Council. 

9. ORAL INTERVIEWS 

When deemed necessary, City may choose to conduct oral interviews with the top two 

ranking Proposers for the Project and may base its final ranking on both proposals and 

oral interviews. The City will then enter into negotiations with the most qualified firm 

that best matches the City’s needs, and if successful, finalize the Fee Proposal Form in 

Exhibit B provided by the Proposer. 

10. PUBLIC NATURE OF PROPOSAL MATERIAL 

Responses to this RFP become the exclusive property of the City of Pacifica.  Proposals 

received shall be regarding as public records after a firm is recommended for selection 

to the City Manager or City Council as applicable, with the exception of those elements 

in each proposal which are defined by the Proposer as business or trade secrets and 
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plainly marked as “Confidential,” “Trade Secret,” or “Propriety.”  The City shall not 

in any way be liable or responsible for the disclosure of any such proposal or portions 

thereof, if they are not plainly marked as “Confidential,” “Trade Secret,” or “Propriety” 

or if disclosure is required under the Public Records Act.  Any proposal which contains 

language purporting to render all or significant portions of the proposal “Confidential,” 

“Trade Secret,” or “Propriety” shall be regarded as non-responsive. 
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EXHIBIT “A” 

SCOPE OF SERVICES 
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EXHIBIT A 

SCOPE OF SERVICES 

Project Introduction: 

SCADA Programming for the UV Disinfection System Replacement Project 

(“Project”) is the planned incorporation of both new and temporary UV system 

programming along with the elimination of removed, existing UV system programming of 

the existing SCADA Visualization and front-end systems for monitoring, control, historical 

database, and alarming. The selected proposer (“Programmer”) will be included in the 

installation contract RFP for the Project, and the Programmer will be assigned as a 

subcontractor to the selected installation contractor (“Contractor”) under the Project. The 

existing architecture is built around Inductive Automation Ignition SCADA software and 

the existing Plant PLC equipment is Allen Bradley PLC 5/40. 

The 90 percent Design Drawings and Specifications relevant to programming for the 

Project are included as Attachments 1 and 2 in the RFP, including the contract terms and 

conditions for the installation contractor under which the selected Proposer will be 

subcontracted. In addition, the current UV system supplier's (Trojan’s) UV Equipment 

Submittal is included as Attachment 3. The Programmer must coordinate with all bidders 

during the RFP period for the Project. Programmer shall include cost and staffing to support 

the Project bid period coordination.  The Project bid period is planned for April 2024. 

The intent is to implement three (3) separate phases of programming to support the Project. 

All work is scheduled for 2025, and the estimated time for each phase is included below. 

The first phase of programming (late February to April 2025) will involve programming 

modifications to the Plant SCADA and PLC systems to incorporate SCADA control, alarm 

and indication features related to the temporary UV and associated pumping systems while 

operating simultaneously with the existing UV system SCADA and PLC programming. 

The second phase of programming (August to October 2025) will involve programming 

modifications to the Plant SCADA and PLC systems to incorporate SCADA control, alarm 

and indication features associated with the new UV system while operating simultaneously 

with the temporary UV and associated pumping system and elimination of the SCADA and 

PLC programming associated with the removed, existing UV system. 

The third phase of programming (October to December 2025) will involve removing 

SCADA and PLC programming associated with the temporary UV system and associated 

pumping equipment, leaving only the new UV system SCADA and PLC programming 

remaining. 

Each of the phases described above will occur at different times during the UV project 

construction period as indicated.  Programming of the new UV system PLC and local main 

UV panel operator interface screen will be performed by the UV system supplier.  The 

Proposer shall include in the proposal effort for coordination with the UV system supplier’s 

(Trojan’s) programmer to ascertain required data signal addressing information. The new 
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UV system control system platform is Allen-Bradley ControlLogix with a PanelView Plus 

7 graphical display. SCADA graphical programming provided by the Programmer shall be 

coordinated with graphical programming provided by the UV system supplier for the local 

UV system main panel graphical display for similar presentation of features and 

arrangement. Trojan’s current submittal is included in Attachment 3. 

Supply and configuration of redundant Server Class machines that host virtualized SCADA 

servers include fail-over and automatic reconnection for Workstations and Clients. 

SCADA Servers are redundant and presently configured to automatically switch hosts in 

the event of a hardware failure to a server. 

Historical data will be populated onto a dedicated Virtual Machine (VM) with SQL Server 

data stored and mapped to all SCADA servers and clients for trending information.   

All HMI Visualization, tag database, historical, security, and alarming system development 

shall conform to Pacifica SCADA Design Standards. 

All virtual machine software, and operating system licensing shall be furnished by the 

Programmer.  The Inductive Automation Ignition software and licensing will be furnished 

by the City. 

SCADA Overview: 

The project shall at a minimum include SCADA programming modifications for the 

following SCADA nodes: 

• SCADA Server – Ignition Server - Primary (Virtualized – Network Rack) 

• SCADA Server – Ignition Server – Backup (Virtualized – Network Rack) 

• SCADA Server – Microsoft SQL Server - Historian (Virtualized – Network Rack) 

• SCADA Server – Jump Host for Remote Access (Virtualized DMZ – Network 

Rack) 

• Windows AD Server – Domain Controller 

• SCADA Thin Client (Control Room) 

• SCADA Thin Client (Operations Office) 

• SCADA Thin Client (Plant Management) 

• SCADA Thin Client (Laboratory) 

All required Inductive Automation Ignition software licenses are CITY-FURNISHED. 

• Ignition Custom Package 8.1 (Primary/Backup) 

• Ignition Platform 

• OPC UA Server Module 

• Core Drivers 

• Alarm Notification Module 

• Voice Notification - English Female (Katherine) 

• Voice Notification Module 

• Tag Historian 
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• SQL Bridge Module 

• Reporting Module 

• Perspective Module 

• Symbol Factory 

 

Programmer must assume that Trojan will not provide the Programmer with 

proprietary graphical screen or PLC programming software. The Programmer may 

coordinate with Trojan and the Contractor to arrange for shared information, but at 

this time, no agreement to provide this information is in place. 

Key project components include, but are not limited to (refer to Attachments for additional 

information): 

• Three graphical displays for temporary bypass pumping and disinfection 

coordinated with the City and Contractor. 

• Data signal addressing for the permanent UV system inputs and outputs shown in 

the Trojan submittal assuming an additional 10 percent to the number shown in the 

submittal. 

• Twelve graphical displays for the permanent UV system (refer to Trojan submittal 

for screen examples. Product Information section in the O&M User Manual). Note 

that some of these displays will be repetitive to display information for each of the 

two channels (gates, wipers, etc.) or each of the six banks (bank, lamp condition, 

etc.). 

• Two additional contingency graphical displays. 

• Graphical display updates for the filter effluent control valves to change from 

open/close operation to modulating operation. The Owner will provide the initial 

programming of the modulating valves and associated PLCs. An operational flow 

chart for the filter level rate of control is included as Attachment 4. The plant has 

five filters and associated level indicators and effluent valves that will need to be 

addressed in this graphical change. 

Detailed Project Tasks: 

A. Existing Site Conditions:  

a. The Programmer to identify existing Programmable Logic Controllers (PLCs), 

RIO racks, Plant SCADA, Human Machine Interface (HMI), existing Plant PLC 

and SCADA network architecture, and gather existing PLC and SCADA 

programs. 
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b. Modifications to the existing SCADA system programming shall be installed in 

parallel with the existing SCADA system programming so there is no interruption 

in monitoring and control, unless written permission is given by the City. 

c. Review existing system documentation and design.   

B. Develop Proposed Site Changes:   

a. The Programmer shall submit 30 days prior to the scheduled Installation, Testing, 

and Commissioning Plan Workshop a submittal including at a minimum:  

i. Detailed conceptual drawings showing modifications to the existing 

SCADA and PLC network for the relevant portions of the three (3) work 

phases described herein;  

ii. A detailed description of the SCADA headend configuration, installation 

detail drawings, and an updated network architecture drawing. 

b. Meetings: 

i. Prior to Construction Manager scheduling of UV project programming 

coordination meetings, Programmer shall work with the Contractor to 

identify the schedule of programming coordination meetings with the 

Owner and Engineer. At a minimum the Programmer shall plan on 

attending the following meetings:  

1. Project Kickoff  

2. Progress and scheduling meetings during programming (assume 6) 

3. Installation, Testing, and Commissioning Plan Workshop (assume 

2) 

4. Startup meetings as required (assume 4)  

C. Programming and Testing:   

a. All SCADA and PLC software shall be programmed, and factory tested by the 

Programmer prior installation at treatment plant. 

i. Submit Factory Acceptance Test plan 30 days prior to planned factory 

acceptance testing. 

D. Installation, Testing, and Commissioning:   

a. The Programmer to develop a phased plan for installation, testing, and 

commissioning (in coordination with the Contractor and Trojan) that shall have the 

least impact on the treatment plant operations.   
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b. The Programmer shall be responsible for providing the Contractor with scheduling 

information for each phase of the programming work to indicate programming 

elements and associated time durations for incorporation into the Contractor’s 

overall project construction schedule.   

c. The Programmer shall coordinate, schedule and attend two (2) Installation, 

Testing, and Commissioning Plan Workshop to review the plan in detail with Plant 

Operation and Maintenance Staff, Engineer, UV system supplier Programmer, 

Contractor and Construction Manager. One workshop shall be scheduled for the 

Temporary UV Disinfection System, and one workshop shall be scheduled for the 

Permanent (Trojan) UV Disinfection System.  

i. Workshops must be scheduled no fewer than 60 days prior to any 

installation and testing of the systems to allow implementation and 

revisions. 

ii. Workshops shall be conducted to present the layout and functionality of 

new SCADA Screens to the City for review.  Screens shall be updated to 

optimize viewing on a 16:9 aspect ratio display. 

iii. All programming coordination meetings and workshops, including the 

selection of required attendees, shall be coordinated collaboratively by the 

Contractor and Construction Manager.   

iv. The Programmer shall make any requested revisions and submit a revised 

plan, if necessary.  The plan will be reviewed in detail by Plant Operations 

and Maintenance Staff, Engineer, UV system supplier, Contractor and 

Construction Manager. The plan must be approved by the City prior to 

proceeding with installation, testing, and commissioning. 

 

E. SCADA And PLC Programming: 

a. The Programmer shall include all the elements listed earlier and as noted below 

including any additional software required to deliver a fully functional SCADA 

system. 

b. The existing system generates daily regulatory reports.  After the installation of 

each phase of programming work, each new system will be programmed by the 

Programmer to generate the same reports.  

c. The Programmer shall develop SCADA interface screens that are similar to the 

existing screens (examples of industry standards provided by Programmer can be 

evaluated for consideration) on the existing Ignition SCADA system.   

i. The new system graphics shall incorporate design elements commensurate 

with the City’s most current system at the time of installation.  
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ii. System graphics shall be in a widescreen 16:9 aspect ratio.   

d. All tags [data points] and history from existing system programming which shall 

remain once new programmed systems are implemented shall be copied to the new 

system programming and mapped to the new tags developed on the existing 

Ignition SCADA system.  

e. The City shall provide existing drawings of plant PLC network,  plant PLC 

programs, UV Project Contract Documents, accepted new UV system submittal 

information and interim UV and associated pumping system submittal information 

to the Programmer via the Contractor. 

f. The Programmer shall provide a fully integrated Factory Acceptance Test of the 

modified Ignition SCADA system (for each phase of work described herein), the 

modifications to existing PLC equipment programming.   

i. The Factory Acceptance Test shall demonstrate all newly developed 

SCADA interface screens with simulated live data displayed.   

ii. Each I/O point shall be tested and demonstrated on the modified Ignition 

SCADA system programming. Modifications to existing Plant PLC control 

logic shall also be demonstrated during the Factory Acceptance Test.   

F. Integration 

a. The Programmer shall configure the Ignition SCADA servers to retain a redundant 

arrangement with automatic fail-over and continuous historical data collection.  

Each virtual machine host shall be capable of running all virtual machines, shall be 

configured to automatically balance loading between the hosts, and automatically 

move virtual machines in the case of hardware failure or degradation in 

performance. 

b. The Programmer shall perform the following tasks as a minimum to ensure a 

smooth transition to the updated SCADA and PLC programming for each phase of 

work described herein. 

i. Submit updated tag database. 

ii. Install the latest revisions of all required software per the licensing 

purchased by the City. 

iii. Migrate existing graphic screens maintaining all existing functionality. 

iv. Configure and test alarm priorities and annunciation for all tags. 

v. Reconfigure and test all Regulatory Reports related to the Project, in 

collaboration with Contractor and City staff. 
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vi. Set-up clients/workstations. 

vii. Complete a successful Factory Acceptance Test demonstration of SCADA 

functions, including all graphic screens, alarming, and system failover. 

viii. Integrate with plant main PLC and other existing plant PLC’s 

(communication drivers). 

ix. Prepare and submit an Operation and Maintenance Manual. 

x. Submit as-built documentation, including but not limited to software user 

manuals, operations and maintenance guidance, system asset information, 

software licensing files, and completed project backup files 

G. Testing 

a. The SCADA/PLC system integrator shall devote sufficient personnel that shall be 

qualified to resolve and correct problems encountered with each new system 

provided during each of the three (3) phases of programming work during testing 

and commissioning at the plant. 

b. The Programmer shall test all functions, including but not limited to alarms 

indication, alarm acknowledgement, trends, set points, screen navigation, and 

communication drivers. 

c. The Programmer shall demonstrate to the City that the system and all functionality 

operates as intended. 

d. The Programmer shall test clients/workstations, including but not limited to proper 

connectivity to servers, failover testing including historical data, alarm monitoring 

and process control. 

e. Complete the approved cutover plan, removing existing SCADA and PLC 

programming (at each phase of programming work) and verifying system 

continues to operate as intended. 

f. Installation Acceptance Test (IAT): 

i. An Installation Acceptance Test and verification for all deliverable 

programming, software, and associated documentation shall be performed 

prior to subsystem or major software migration. The tests shall be 

performed to verify that installed equipment is configured and assembled 

correctly, is operating as designed, and complies with the contractual 

requirements of the deliverables. Functional tests shall be performed to 

verify that the software and hardware will meet the functional and 

performance requirements of this project. 
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ii. Prior to beginning the Installation Acceptance Test, the elements shall be 

subjected to system deliverable configuration and serialization verification. 

A copy of the Configuration Inventory Documentation for each site shall be 

annotated to reflect this verification and shall be included with the 

Installation Acceptance Test Report. No equipment substitutions or 

replacements shall be permitted without the approval of the Engineer and 

City staff. 

iii. The Installation Acceptance Test for existing equipment (hardware) shall 

include individual end-item verification and integrated testing of all 

components. These tests shall include visual inspection verification and 

running the hardware diagnostics program, plus all special diagnostics 

programs used by the SCADA system supplier to demonstrate that the 

hardware integration task has been completed. 

iv. The SCADA system Programmer shall also perform a system function test 

to exercise every specified system function and shall include but not 

limited to the following: 

1. Rigorous exercising of all devices both individually and 

collectively. 

2. Verification of proper scanning and data acquisition of all status 

and data points. 

3. Demonstration of all required device control functions. 

4. Demonstration of all analog input and output accuracy. 

5. Create and process device failure conditions. 

6. Demonstration of recovery from power loss. 

7. Demonstration of UPS and battery backup functionality. 

v. After the successful completion of all tests mentioned above, a 72-hour 

continuous run of the system shall be monitored for each of the three (3) 

phases of programming work. Each phase of the programming work will be 

considered successfully complete if no function is lost, no hardware or 

software failure occurs, and no module automatic failover occurs.  The 

Programmer shall be required to correct any issues associated with the 

software installation and configuration, while the City will be responsible 

for the replacement of any failed hardware not provided with the Work. 

vi. The City of Pacifica will issue an acceptance document officially ending 

the IAT. 

g. Site Acceptance Test (SAT): 
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i. A Site Acceptance Test of the functions, software, and performance shall 

be conducted after all elements have been installed and the system startup 

checkout has been completed for each of the three (3) phases of 

programming work.  

ii. The system SAT shall be performed to verify complete operation of the 

system and shall include tests required to verify integration with all plant 

PLCs. 

iii. The Programmer shall: 

1. Submit a proposed schedule and agenda for a pre-UV project 

startup meeting with the City and the Engineer, including review of 

team members, their responsibilities, and a timeline for proposed 

dates to test SCADA system, network, and components. 

2. Submit a proposed schedule, agenda, and test procedures for 

performing a Site Acceptance Test (SAT) to be witnessed by 

representatives of the City and the Engineer.  

3. Demonstrate correct communications, monitoring, control, and 

reporting of the system, equipment, and processes. 

4. Demonstrate each functional requirement. This demonstration shall 

repeat the tests used during the IAT but using real rather than 

simulated conditions. 

5. Demonstrate all equipment control functions, including the 

operation of automatic control strategies. Actuation of field devices 

shall be closely coordinated with City staff. 

6. Verify system performance, parameters and system responses under 

field operational conditions. 

7. Verify accuracy of documentation. 

iv. The SCADA system Programmer’s test support personnel shall be qualified 

to resolve and correct problems encountered with the system during the 

tests. In addition, the Programmer shall provide all test equipment and 

instruments necessary to troubleshoot any problems encountered. 

h. System Availability Demonstration (SAD): 

i. At the completion of the SAT, City staff will conduct a System Availability 

Demonstration (SAD) utilizing all equipment, software, and services 

provided under the project in the normal day-to-day operation of the 

system. The system shall be subjected to a 30-day SAD evaluation by City 

staff. If at the end of this period, the system availability is determined to be 
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less than that required, the SAD shall be continued on a day-by-day basis. 

This shall continue until the system passes the evaluation. 

ii. During the first week of the SAD the Programmer shall have personnel 

onsite to perform optimization and correct any deficiencies identified by 

City staff.  The Programmer personnel shall also be available within two 

hours of notification to correct any issues identified by City staff during all 

parts of this demonstration. 

iii. The System Availability Demonstration shall be performed under field 

operating conditions. All functional and performance requirements 

specified in the project Scope of Services shall be met during the SAD. 

H. Training 

a. Provide two (2), 4-hour training sessions at the request of City staff at the Plant 

upon the completion of Work associated with each of the following phases prior to 

final commissioning: Temporary disinfection system and the Permanent Trojan 

UV Disinfection System.   

i. Training to provide staff with an overview of new features of the software, 

changes to screens, navigation, alarming, reporting and login and security 

features. 

I. Warranty and Technical Support 

a. The Programmer shall warrantee the integration for a period of 18 months after the 

system has been installed, tested, and is functional from the date of acceptance – 

Warranty Period.  The Programmer shall provide technical support for all provided 

equipment and software and shall correct programming errors that may arise after 

commissioning during the Warranty Period. 

b. The Programmer shall provide 40 hours of onsite service after the date of 

acceptance to make requested improvements or requested modifications to 

optimize the operators experience with the new SCADA system. 

J. SCADA Software furnished by the City 

Ignition Custom Package 8.1 (Primary/Backup): 

Ignition Platform 

OPC UA Server Module 

Core Drivers 

Alarm Notification Module 

Voice Notification - English Female (Katherine) 

Voice Notification Module 

Tag Historian 

SQL Bridge Module 

Reporting Module 





EXHIBIT A – SCOPE OF SERVICES – Page 12 

Project Title: CCWRP – PROGRAMMING FOR THE UV DISINFECTION SYSTEM REPLACEMENT PROJECT  

 

 

Perspective Module 

Symbol Factory 
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EXHIBIT “B” 

FEE PROPOSAL FORM

Proposer Project Name: 

Name:  

PROGRAMMING FOR THE ULTRAVIOLET 
DISINFECTION SYSTEM REPLACEMENT 

PROJECT 

Address (principal place of business): 

Owner Project Location: 

Name: City of Pacifica CALERA CREEK WATER RECYCLING PLANT 

700 COAST HIGHWAY 

PACIFICA, CA  94044 

Address (principal place of business): 

540 Crespi Drive 

Pacifica, CA  94044 Proposal Due: February 23, 2024 

Fee Proposal for Programming Services Addenda Acknowledged (list addendum 
number and date received): 

Fee 
Proposal: 

$ 

Date: 

The above proposed fee will be included in the installation contract RFP for the UV 
Disinfection System Replacement Project (“Project”), and the selected Proposer will be 
assigned as a subcontractor to the selected installation contractor (“Contractor”) under the 
Project. Proposal is based on the Scope of Work and RFP dated February 5, 2024 for the 
project named above. 

Proposer City of Pacifica 

(Full formal name of Proposer) 

By: By: 

(Signature) (Signature) 

Name: Name: 

(Printed or typed) (Printed or typed) 

Title: Title: 

Attest: Attest: 

(Signature) (Signature) 

Name: Name: 

(Printed or typed) (Printed or typed) 

Title: Title: 
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February 20, 2024 

Addendum No. 1 

PROGRAMMING FOR THE UV DISINFECTION SYSTEM REPLACEMENT PROJECT

ADDENDUM 1 

REQUEST FOR PROPOSALS (“RFP”) FOR CALERA CREEK WATER RECYCLING PLANT 

PROGRAMMING FOR THE UV DISINFECTION SYSTEM REPLACEMENT PROJECT 

Proposers on the above-named RFP are hereby notified that the RFP Documents are modified 

as indicated below. Proposers are required to acknowledge receipt of this Addendum in the 

space provided on Exhibit B – Fee Proposal Form. 

This Addendum shall become part of the Proposal and shall be applied to Proposer’s response 

to the RFP and the Fee Proposal provided in Exhibit B. 

RFP 

The following sections are modified as indicated below. 

1. RFP Page 2, under Part 1. PURPOSE:

Replace the third bullet under “Key project components […]”, 

• Seven graphical displays for the permanent UV system.

with the following:

• Twelve graphical displays for the permanent UV system.

2. Exhibit A – Scope of Services, Page 4:

At the end of the fifth bullet under “Key project components […] Graphical display 

updates for the filter effluent control valves to change from open/close operation to 

modulating operation.”, insert the following”  

The Owner will provide the initial programming of the modulating valves and 

associated PLCs. An operational flow chart for the filter level rate of control is 

included as Attachment 4. The plant has five filters and associated level 

indicators and effluent valves that will need to be addressed in this graphical 

change. 

3. Add ATTACHMENT 4 – Filter Level Rate of Control Flow Chart (see attached to this

Addendum) to the end of the RFP and the Table of Contents.

RESPONSES TO PROPOSER’S QUESTIONS 

The following question(s) were received. Response(s) have been provided: 

Q1. What is the overall budget for this project? 
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A1. The engineer’s opinion of probable cost for the construction effort is currently $6.5 

million (not including the remaining value of the $1.13 million Trojan Technologies 

Contract value). The engineer’s opinion of probable cost for the Programming effort 

outlined in this RFP is $275-350 thousand. 
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DOCUMENT 00_43_14 

ESCROW BID DOCUMENTS

ARTICLE 1—SCOPE 

1.01 The 3 lowest Bidders shall submit, within the specified time after receipt of Bids, 1 copy 
of all documentary information generated in preparation of Bid prices for this Project. 
This material is hereinafter referred to as "Escrow Bid Documents." The Escrow Bid 
Documents of the Successful Bidder will be held in escrow for the duration of the 
contract. 

1.02 The Successful Bidder agrees, as a condition of award of the contract, that the Escrow 
Bid Documents constitute the complete, only, and all documentary information used in 
preparation of his Bid. No other Bid preparation information shall be considered in 
resolving disputes. 

1.03 Nothing in the Escrow Bid Documents shall change or modify the terms or conditions of 
the Contract Documents. 

ARTICLE 2—OWNERSHIP 

2.01 The Escrow Bid Documents are, and shall always remain, the property of Contractor, 
subject only to joint review by Owner and Contractor, as provided in this Document. 

2.02 Owner stipulates and expressly acknowledges that the Escrow Bid Documents, as 
defined in this Document, constitute trade secrets. This acknowledgment is based on 
Owner's express understanding that the information contained in the Escrow Bid 
Documents is not known outside the Bidder's business, is known only to a limited extent 
and only by a limited number of employees of the Bidder, is safeguarded while in 
Bidder's possession, is extremely valuable to Bidder, and could be extremely valuable to 
Bidder's competitors by virtue of it reflecting Bidder's contemplated techniques of 
construction. Owner acknowledges that the Bidder expended substantial sums of money 
in developing the information included in the Escrow Bid Documents and further 
acknowledges that it would be difficult for a competitor to replicate the information 
contained therein. Owner further acknowledges that the Escrow Bid Documents and the 
information contained therein are made available to Owner only because such action is 
an express prerequisite to award of the contract. Owner further acknowledges that the 
Escrow Bid Documents include a compilation of information used in the Bidder's 
business, intended to give the Bidder an opportunity to obtain an advantage over 
competitors who do not know of or use the contents of the documentation. Owner 
agrees to safeguard the Escrow Bid Documents, and all information contained therein, 
against disclosure to the fullest extent permitted by law. 

ARTICLE 3—PROGRAM 

3.01 Escrow Bid Documents will be used to assist in the negotiation of price adjustments and 
Change Orders and in the settlement of disputes, claims, and other controversies. They 
will not be used for pre-award evaluation of Contractor's anticipated methods of 
construction or to assess Contractor's qualifications for performing the Work. 
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ARTICLE 4—FORMAT AND CONTENTS 

4.01 Bidders may submit Escrow Bid Documents in their usual cost-estimating format. It is not 
the intention of this section to cause the Bidder extra work during the preparation of the 
Bid, but to ensure that the Escrow Bid Documents will be adequate to enable complete 
understanding and proper interpretation for their intended use. The Escrow Bid 
Documents shall be in the language of the Specifications. 

4.02 It is required that the Escrow Bid Documents clearly itemize the estimated costs of 
performing the work of each Bid item contained in the Bid schedule. Bid items should be 
separated into subitems as required to present a complete and detailed cost estimate 
and allow a detailed cost review. The Escrow Bid Documents shall include all quantity 
takeoffs; crew; equipment; calculations of rates of production and progress; copies of 
quotations from equipment manufacturers, Subcontractors, and Suppliers; and 
memoranda, narratives, consultants' reports, add/deduct sheets, and all other 
information used by the Bidder to arrive at the prices contained in the Bid Form. 
Estimated costs should be broken down into the Bidder's usual estimate categories, 
such as direct labor, repair labor, equipment operation, equipment ownership, 
expendable materials, permanent materials, and subcontract costs as appropriate. Plant 
and equipment and indirect costs should be detailed in the Bidder's usual format. 
Contractor's allocation of plant and equipment, indirect costs, contingencies, markup, 
and other items to each Bid item shall be included. 

4.03 All costs shall be identified. For Bid items amounting to less than $10,000, estimated unit 
costs are acceptable without a detailed cost estimate, provided that labor, equipment, 
materials, and subcontracts, as applicable, are included, and provided that indirect 
costs, contingencies, and markup, as applicable, are allocated. 

4.04 Bidding Documents provided by the Owner should not be included in the Escrow Bid 
Documents unless needed to comply with the requirements of this section. 

ARTICLE 5—SUBMITTAL 

5.01 The Escrow Bid Documents shall be submitted in a sealed container within 48 hours 
after the time of receipt of Bids. The container shall be clearly marked on the outside 
with the Bidder's name, date of submittal, project name, and the words "Escrow Bid 
Documents." 

5.02 The Escrow Bid Documents shall be accompanied with the completed Attachment A 
Certificate of Bid Documentation, signed by an individual authorized by the Bidder to 
execute the Bid Form, stating that the material in the Escrow Documentation constitutes 
the complete, only, and all documentary information used in preparation of the Bid and 
that he has personally examined the contents of the Escrow Bid Documents container 
and has found that the documents in the container are complete. 

5.03 Prior to award, Escrow Bid Documents of the apparent Successful Bidder will be 
unsealed, examined, organized, and inventoried by representatives of Owner, together 
with members of Contractor's staff who are knowledgeable in how the Bid was prepared. 

5.04 This examination is to ensure that the Escrow Bid Documents are authentic, legible, and 
complete. It will not include review of, and will not constitute approval of, proposed 
construction methods, estimating assumptions, or interpretations of Contract 
Documents. This examination is subject to the condition that, as trade secrets, the 
Escrow Bid Documents are proprietary and confidential as described in this Document. 
Examination will not alter any condition(s) or term(s) of the contract. 
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5.05 If all the documentation required in this Document has not been included in the original 
submittal, additional documentation shall be submitted, at Owner's discretion, prior to 
award of the contract. The detailed breakdown of estimated costs shall be reconciled 
and revised, if appropriate, by agreement between Contractor and Owner before making 
the award. 

5.06 If the contract is not awarded to the apparent Successful Bidder, the Escrow Bid 
Documents of the Bidder next to be considered for award shall be processed as 
described above. 

5.07 Timely submission of complete Escrow Bid Documents is an essential element of the 
Bidder's responsibility and a prerequisite to contract award. Failure to provide the 
necessary Escrow Bid Documents will be sufficient cause for Owner to reject the Bid. 

5.08 If the Bidder's proposal is based on subcontracting any part of the Work, each 
Subcontractor whose total subcontract price exceeds 5 percent of the total Contract 
Price proposed by the Bidder shall provide separate Escrow Bid Documents to be 
included with those of the Bidder. These documents will be opened and examined in the 
same manner and at the same time as the examination described above for the 
apparent Successful Bidder. 

5.09 If Contractor subcontracts any portion of the Work after award, Owner retains the right to 
require Contractor to submit Escrow Bid Documents from the Subcontractor before the 
subcontract is approved. 

5.10 Escrow Bid Documents submitted by unsuccessful Bidders will be returned unopened, 
unless opened as provided above, as soon as they are no longer needed by Owner and 
no later than immediately following award of the contract. 

ARTICLE 6—STORAGE 

6.01 The Escrow Bid Documents of the Successful Bidder will be placed in escrow prior to 
award of the contract, for the life of the contract, in a mutually agreeable institution. The 
cost of storage will be paid by Owner. 

ARTICLE 7—EXAMINATION AFTER AWARD OF CONTRACT 

7.01 The Escrow Bid Documents shall be examined by both Owner and Contractor, at any 
time deemed necessary after award of the contract by either Owner or Contractor, to 
assist in the negotiation of price adjustments and Change Orders, or the settlement of 
disputes. 

7.02 Examination of the Escrow Bid Documents after award of the contract is subject to the 
following conditions: 

7.03 As trade secrets, the Escrow Bid Documents are proprietary and confidential as 
described in this Document. 

7.04 Owner and Contractor shall each designate, in writing to the other party and a minimum 
of 10 days prior to examination, representatives who are authorized to examine the 
Escrow Bid Documents. No other person shall have access to the Escrow Bid 
Documents. 

7.05 Access to the Escrow Bid Documents will take place only in the presence of duly 
designated representatives of both Owner and Contractor. 
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ARTICLE 8—FINAL DISPOSITION 

8.01 The Escrow Bid Documents will be returned to Contractor at such time as the contract 
has been completed and final settlement has been achieved. 

 
END OF DOCUMENT 
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ATTACHMENT A - CERTIFICATE OF BID DOCUMENTATION  
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CERTIFICATE OF BID DOCUMENTATION  

I, THE UNDERSIGNED, HEREBY CERTIFY THAT THE BID DOCUMENTATION CONTAINED 
IN THIS DOCUMENT CONSTITUTES THE COMPLETE, ONLY, AND ALL DOCUMENTARY 
INFORMATION USED IN PREPARATION OF THE BID AND THAT I HAVE PERSONALLY 
EXAMINED THESE CONTENTS AND HAVE FOUND THAT THIS BID DOCUMENTATION IS 
COMPLETE. 
 
 
 
BY:   
 
 
 
TITLE:   
 
 
 
FIRM:   
 
 
 
DATE:   

 
 





Copyright© 2018 National Society of Professional Engineers, American Council of Engineering Companies, and 
American Society of Civil Engineers. All rights reserved. 
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DOCUMENT 00_43_30 

BID BOND (PENAL SUM FORM) 
Bidder Surety 
Name:  Name:  
Address (principal place of business): Address (principal place of business): 

Owner Bid 
Name: City of Pacifica Project (name and location):

Address (principal place of business): UV Disinfection System Replacement 
Project – P034 

700 Coast Hwy, Pacifica, CA 94044 
540 Crespi Drive 

Pacifica, CA 94044 
Bid Due Date: 

Bond 
Penal Sum: 
Date of Bond: 
Surety and Bidder, intending to be legally bound hereby, subject to the terms set forth in this 
Bid Bond, do each cause this Bid Bond to be duly executed by an authorized officer, agent, or 
representative. 

Bidder Surety 

(Full formal name of Bidder) (Full formal name of Surety) (corporate seal) 

By: By: 
(Signature) (Signature) (Attach Power of Attorney) 

Name: Name: 
(Printed or typed) (Printed or typed) 

Title: Title: 

Attest: Attest: 
(Signature) (Signature) 

Name: Name: 
(Printed or typed) (Printed or typed) 

Title: Title: 
 Notes: 
(1) Note: Addresses are to be used for giving any required notice.
(2) Provide execution by any additional parties, such as joint venturers, if necessary.
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1. Bidder and Surety, jointly and severally, bind themselves, their heirs, executors,
administrators, successors, and assigns to pay to Owner upon default of Bidder the penal
sum set forth on the face of this Bond. Payment of the penal sum is the extent of Bidder’s
and Surety’s liability. Recovery of such penal sum under the terms of this Bond will be
Owner’s sole and exclusive remedy upon default of Bidder.

2. Default of Bidder occurs upon the failure of Bidder to deliver within the time required by the
Bidding Documents (or any extension thereof agreed to in writing by Owner) the executed
Agreement required by the Bidding Documents and any performance and payment bonds
required by the Bidding Documents.

3. This obligation will be null and void if:
3.1. Owner accepts Bidder’s Bid and Bidder delivers within the time required by the Bidding

Documents (or any extension thereof agreed to in writing by Owner) the executed 
Agreement required by the Bidding Documents and any performance and payment 
bonds required by the Bidding Documents, or 

3.2. All Bids are rejected by Owner. 
3.3. Or Owner fails to issue a Notice of Award to Bidder within the time specified in the 

Bidding Documents (or any extension thereof agreed to in writing by Bidder and, if 
applicable, consented to by Surety when required by Paragraph 5 hereof). 

4. Surety waives notice of any and all defenses based on or arising out of any time extension
to issue Notice of Award agreed to in writing by Owner and Bidder, provided that the total
time for issuing Notice of Award including extensions does not in the aggregate exceed
120 days from the Bid due date without Surety’s written consent.

5. Payment under this Bond will be due and payable upon default of Bidder and within
30 calendar days after receipt by Bidder and Surety of written notice of default from Owner,
which notice will be given with reasonable promptness, identifying this Bond and the Project
and including a statement of the amount due.

6. No suit or action will be commenced under this Bond prior to 30 calendar days after the
notice of default required in Paragraph 4 above is received by Bidder and Surety, and in no
case later than 1 year after the Bid due date.

7. Any suit or action under this Bond will be commenced only in a court of competent
jurisdiction located in the state in which the Project is located.

8. Notices required hereunder must be in writing and sent to Bidder and Surety at their
respective addresses shown on the face of this Bond. Such notices may be sent by personal
delivery, commercial courier, or by United States Postal Service registered or certified mail,
return receipt requested, postage pre-paid, and will be deemed to be effective upon receipt
by the party concerned.

9. Surety shall cause to be attached to this Bond a current and effective Power of Attorney
evidencing the authority of the officer, agent, or representative who executed this Bond on
behalf of Surety to execute, seal, and deliver such Bond and bind the Surety thereby.

10. The term “Bid” as used herein includes a Bid, offer, or proposal as applicable.

END OF DOCUMENT 
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DOCUMENT 00_43_36 

PROPOSED SUBCONTRACTORS FORM 
The listing of more than one subcontractor for each item of Work to be performed with the words 
"and/or" will not be permitted.  
Bidder certifies that all Subcontractors listed are eligible to perform the Work and that all 
Subcontractors to perform more than 0.5% of the Work are listed. 
Add additional sheets, if necessary, to list all Subcontractors. 
If no Subcontractors are listed, it will be assumed that no Subcontractors are to be employed 
meeting the above conditions. 
BIDDER 

(Signature) 

(Date) 
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Work to be 
Performed 

Contractor 
Name 

License 
Type/Number 

Percent of 
Total Contract 

CA DIR 
Registration 

Number 
1. Prime 

Contractor 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

11. 

12. 

13. 

14. 

The Contractor is responsible for listing the information for the proposed Project Manager 
responsible for DIR compliance in the space provided below and sign. 

Contractor Project 
Manager Name Title E-mail address Work phone number 

END OF DOCUMENT 
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DOCUMENT 00_45_14.01 

CONSTRUCTION CONTRACTOR QUALIFICATIONS FORM 

ARTICLE 1 — QUALIFICATION DETERMINATION 
1.01 Engineer has sole discretion in the determination of qualified businesses. 

ARTICLE 2 — CONTACT AND OWNERSHIP INFORMATION 
2.01 Provide contact information for the business: 

Legal Name of 
Business: 

Corporate Office 
Name: Phone number: 
Title: Email address: 
Business address of 
corporate office: 

Local Office 
Name: Phone number: 
Title: Email address: 
Business address of 
local office: 

2.02 Provide information on the business’s organizational structure: 

Form of Business: ☐ Sole Proprietorship ☐ Partnership ☐ Corporation

☐ Limited Liability Company ☐ Joint Venture comprised of the following companies:

1. 
2. 
3. 

Provide a separate Qualification Statement for each Joint Venturer. 

Date Business was formed: State in which business was 
formed: 

Is this business authorized to operate in the Project location? ☐ Yes ☐ No ☐ Pending



Construction Contractor Qualifications Form 
00_45_14.01-2 201447 March 2024 
pw://Carollo/Documents/CA/Pacifica/201447-100000/04 Design/04 Specs/Carollo/00_45_14.01 (FS-100) 
 

2.03 Identify all businesses that own Business in whole or in part (25 percent or greater), or 
that are wholly or partly (25 percent or greater) owned by Business: 

Name of business: Affiliation: 
Address: 
Name of business: Affiliation: 
Address: 
Name of business: Affiliation: 
Address: 

2.04 Provide information regarding the business’s officers, partners, and limits of authority. 

Name: Title: 

Authorized to sign contracts: ☐ Yes ☐ No Limit of Authority: $ 
Name: Title: 

Authorized to sign contracts: ☐ Yes ☐ No Limit of Authority: $ 
Name: Title: 

Authorized to sign contracts: ☐ Yes ☐ No Limit of Authority: $ 
Name: Title: 

2.05 License requirements: 
A. General Contractor's License Classification: In accordance with California Business

and Professions Code, Section 7028, Owner has determined that Contractor shall
possess a valid Class A Contractor License at the time of Bid and for the duration of
the contract.
1. Failure to possess the specified license shall render the Bid as nonresponsive

and shall act as a bar to award of the contract to any Bidder not possessing
said license at the time of Bid opening.

B. Provide information regarding licensure for Business:
1. Licensed in the state where the project is to be constructed continuously for a

minimum period of 5 years.

Name of License: 
Licensing 

 License No: Expiration Date: 
Name of License: 
Licensing 

 License No: Expiration Date: 
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ARTICLE 3 — FINANCIAL 
3.01 Financial requirements: 

A. The financial condition of the business cannot be such that its financial ability to
complete the Project is in doubt, in the opinion of the Owner.

3.02 Provide the most recent audited financial statement, and if such audited financial 
statement is not current, also provide the most current financial statement. 

3.03 Provide information regarding the business’s financial stability. 

Financial Institution: 

Business address: 

Date of business’s most recent financial statement: ☐ Attached

Date of business’s most recent audited financial statement: ☐ Attached

Financial indicators from the most recent financial statement 

Contractor’s Current Ratio (Current Assets ÷ Current Liabilities) 

Contractor’s Quick Ratio ((Cash and Cash Equivalents + Accounts 
Receivable + Short Term Investments) ÷ Current Liabilities) 

Is the business in bankruptcy? 

ARTICLE 4 — SAFETY PROGRAM 
4.01 Must have a designated Safety Manager. 
4.02 Submit a copy of the company’s Safety Program. 
4.03 Submit the company protocol for call-in of emergency work. 

A. Must have a 24-hour 7 day a week emergency on call service with a dedicated
1-800 number that is answered by a person and not a recording.

4.04 Submit a statement that all employees that perform work: 
A. Have completed the company safety training.

4.05 Provide information regarding Business’s safety organization and safety performance. 

Name of Business’s Safety 
 Safety Certifications 

Certification Name Issuing Agency Expiration 

A. Provide 3 years of data in the format below that includes Contractor’s Worker’s
Compensation Insurance Experience Modification Rate (EMR), Total Recordable
Injury Rate (TRIR) for incidents, and Total Number of Recorded Man Hours (MH)
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based on 29 CFR 1904 OSHA Recording and Reporting Occupational Injuries and 
Illness requirements. Bidder shall submit Worker’s Compensation Insurance 
Experience Modification Rate (EMR) letter from insurance broker with signed 
Agreement. 

B. Must have an Average Workers’ compensation Experience Modification Rate (EMR)
for the last three (3) years of 1 or lower to be considered a responsive bidder.

C. Must have an Average Total Recordable Incident Rate (TRIR) for the last three (3)
years of 3.0 or lower to be considered a responsive bidder.

Year 

Company EMR TRIR MH EMR TRIR MH EMR TRIR MH 

ARTICLE 5 — SURETY INFORMATION 
5.01 Provide information regarding the surety company that will issue required bonds on 

behalf of the Business, including but not limited to performance and payment bonds. 

Surety Name: 

Surety is a corporation organized and existing under the laws of the state of: 

Is surety authorized to provide surety bonds in the Project location? ☐ Yes ☐ No

Is surety listed in “Companies Holding Certificates of Authority as Acceptable Sureties on 
Federal Bonds and as Acceptable Reinsuring Companies” published in Department 
Circular 570 (as amended) by the Bureau of the Fiscal Service, U.S. Department of the 
Treasury? 
☐ Yes ☐ No

Mailing Address 
(principal place of 
business): 

Physical Address 
(principal place of 
business): 

Phone (main): Phone (claims): 
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ARTICLE 6 — INSURANCE 
6.01 Provide information regarding business’s insurance company(s), including but not limited 

to its Commercial General Liability carrier. Provide information for each provider. 

Name of insurance provider, and type of policy (CLE, auto, etc.): 

Insurance Provider Type of Policy (Coverage Provided) 

Are providers licensed or authorized to issue policies in the Project location? ☐ Yes ☐ No

Does provider have an A.M. Best Rating of A-VII or better? ☐ Yes ☐ No

Mailing Address 
(principal place of 
business): 

Physical Address 
(principal place of 
business): 

Phone (main): Phone (claims): 

ARTICLE 7 — FACILITIES 
7.01 Provide information regarding the facilities: 

REQUIREMENT YES OR NO 

Does the business have a permanent service facility? 

ARTICLE 8 — EXPERIENCE AND RESOURCES 
8.01 Provide information regarding the business: 
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REQUIREMENT YES OR NO 

Has the business been operating at least 5 years? 

Has the business had at least $15.0 million, annual gross revenue? 

Does the business or any of its officers have adverse criminal or legal 
records, such as criminal convictions, defaults, loss of licenses, etc.? 

Does the business have a poor project performance record, such as 
repeated claims, litigation, defaults, etc.? 

Does the business have a training program staffed by qualified instructors, to 
provide proper training in the operation and maintenance of equipment as 
specified in the Contract Documents? 

8.02 Provide information that will identify the overall size and capacity of the business. 

Average number of full-time employees: 

Estimate of gross revenue for the current year: 

Estimate of gross revenue for the previous year: 

8.03 Provide information regarding the business’s current workload. 
A. Submit all projects currently under contract using the form provided in Attachment A

- Project Experience.
8.04 Provide information regarding the business’s previous contracting experience. 

Years of experience with projects similar to the proposed project: 

As a general contractor: As a joint venturer: 

Has business, or a predecessor in interest, or an affiliate identified in Paragraph 1.03: 

Been disqualified as a bidder by any local, state, or federal agency within the last 5 years? 
☐ Yes ☐ No

Been barred from contracting by any local, state, or federal agency within the last 5 years? 
☐ Yes ☐ No

Been released from a bid in the past 5 years? ☐ Yes ☐ No

Defaulted on a project or failed to complete any contract awarded to it? ☐ Yes ☐ No

Refused to construct or refused to provide materials defined in the contract documents or in 
a change order? ☐ Yes ☐ No

Been a party to any currently pending litigation or arbitration? ☐ Yes ☐ No

Provide full details in a separate attachment if the response to any of these questions is Yes. 
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A. Submit completed projects in the last 5 years using the form provided in
Attachment A - Project Experience.
1. Minimum of 3 projects.
2. Maximum of 6 projects.
3. “Completion” means the similar project has been installed and is substantially

complete.
B. Minimum experience requirements:

1. At least 3 projects for a water and/or wastewater system of similar scope and
complexity to this Project.
a. At least 1 project for a water and/or wastewater UV disinfection system with

a dollar value of at least 80 percent of estimated cost for this Project.

ARTICLE 9 — PROJECT STAFFING 
9.01 Provide resumes on key individuals whom Business intends to assign to the Project. 

A. Key individuals must be permanent employees of the Business.
B. Key individuals include the following:

1. Project Manager.
2. Project Superintendent.
3. Quality Manager.
4. Safety Manager.

C. Resumes may be provided for Business’s key leaders as well.
D. Minimum qualifications:

1. Each of the key individuals each must have minimum of 10 years of experience
in similar construction projects.

2. Project Manager and Project Superintendent have served in similar roles on at
least 2 comparable water and/or wastewater plant project(s) in the past 5 years.

3. Safety Manager must have appropriate certification or license.

ARTICLE 10 — REQUIRED ATTACHMENTS 
10.01 Provide the following information with the Statement of Qualifications: 

A. If business is a joint venture, provide separate Qualifications Statements for each
joint venturer as specified in this Document.

B. Provide this Document with information filled out.
C. Financial statements as specified in this Document.
D. Current projects as specified in this Document.
E. Previous experience with similar projects as specified in this Document.
F. Resumes for the key individuals listed as specified in this Document.
G. Attachments providing additional information as specified in this Document.

END OF DOCUMENT 
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ATTACHMENT A - PROJECT EXPERIENCE





Construction Contractor Qualifications Form 
00_45_14.01-Attachment A-1 201447 March 2024 
pw://Carollo/Documents/CA/Pacifica/201447-100000/04 Design/04 Specs/Carollo/00_45_14.01 (FS-100) 
 

PROJECT EXPERIENCE 

PROJECT NAME:  DATE COMPLETED: 

PROJECT DURATION: 

OWNER NAME: OWNER ADDRESS: 

OWNER CONTACT PERSON: OWNER CONTACT PHONE NO. 
(Office and mobile number): 

DESIGN FIRM NAME: DESIGN FIRM ADDRESS: 

DESIGN FIRM CONTACT PERSON: DESIGN FIRM CONTACT PHONE NO. 
(Office and mobile number): 

BRIEF DESCRIPTION OF THE PROJECT: 

INITIAL PROJECT COST: 

CHANGE ORDER COST: 

FINAL PROJECT COST: 

COMMENTS OR EXCEPTIONS: 





Non-Collusion Declaration 
00_45_19-1 201447 March 2024 
pw://Carollo/Documents/CA/Pacifica/201447-100000/04 Design/04 Specs/Carollo/00_45_19 (FS-100) 
 

DOCUMENT 00_45_19 

NON-COLLUSION DECLARATION 

NON-COLLUSION DECLARATION TO BE EXECUTED BY BIDDER AND SUBMITTED WITH 
BID 

The undersigned declares: 
I am the ______________________ of _________________, the party making the foregoing 
bid. 
The bid is not made in the interest of, or on behalf of, any undisclosed person, partnership, 
company, association, organization, or corporation. The bid is genuine and not collusive or 
sham. The bidder has not directly or indirectly induced or solicited any other bidder to put in a 
false or sham bid. The bidder has not in any manner, directly or indirectly, sought by agreement, 
communication, or conference with anyone to fix the bid price of the bidder or any other bidder, 
or to fix any overhead, profit, or cost element of the bid price, or of that of any other bidder. All 
statements contained in the bid are true. The bidder has not, directly or indirectly, submitted his 
or her bid price or any breakdown thereof, or the contents thereof, or divulged information or 
data relative thereto, to any corporation, partnership, company, association, organization, bid 
depository, or to any member or agent thereof, to effectuate a collusive or sham bid, and has 
not paid, and will not pay, any person or entity for such purpose. 
Any person executing this declaration on behalf of a bidder that is a corporation, partnership, 
joint venture, limited liability company, limited liability partnership, or any other entity, hereby 
represents that he or she has full power to execute, and does execute, this declaration on 
behalf of the bidder. 
I declare under penalty of perjury under the laws of the State of California that the foregoing is 
true and correct and that this declaration is executed on _____________ [date], at 
_____________ [city], _______________ [state]. 

BIDDER’S SIGNATURE: ______________________________________________ 

NAME/TITLE OF SIGNATORY: ______________________________________________ 

LEGAL NAME OF BIDDER: ______________________________________________ 

END OF DOCUMENT 
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DOCUMENT 00_51_00 

NOTICE OF AWARD 

Date of 
Owner: City of Pacifica Owner’s Project No.: 

 
P034 

Engineer: Carollo Engineers, Inc. Engineer’s Project 
 

201447 
Project: UV Disinfection System Replacement 
Contract Name: 
Bidder: 
Bidder’s 

You are notified that Owner has accepted your Bid dated __________ for the above Contract, 
and that you are the Successful Bidder and are awarded a Contract for: 

UV Disinfection System Replacement 
The Contract Price of the awarded Contract is $______________________. Contract Price is 
subject to adjustment based on the provisions of the Contract. 
_____ unexecuted counterparts of the Agreement accompany this Notice of Award, and one 
copy of the Contract Documents accompanies this Notice of Award, or has been transmitted or 
made available to Bidder electronically. 

☐ Drawings will be delivered separately from the other Contract Documents.

You must comply with the following conditions precedent within 15 days of the date of receipt of 
this Notice of Award: 

1. Deliver to Owner ____ counterparts of the Agreement, signed by Bidder (as Contractor).
2. Deliver with the signed Agreement(s) the Contract security (such as required

performance and payment bonds) and insurance documentation, as specified in the
Instructions to Bidders and in the General Conditions, Articles 2 and 6.

3. Other conditions precedent (if any):
______________________________________________________________________
______________________________________________________________________

Failure to comply with these conditions within the time specified will entitle Owner to consider 
you in default, annul this Notice of Award, and declare your Bid security forfeited. 
Within 10 days after you comply with the above conditions, Owner will return to you one fully 
signed counterpart of the Agreement, together with any additional copies of the Contract 
Documents as indicated in the General Conditions. 
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Owner: City of Pacifica 
By (signature): 

Name 
(printed): 

Title: 

Copy: Engineer 

END OF DOCUMENT 
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DOCUMENT 00_52_00 

AGREEMENT BETWEEN OWNER AND CONTRACTOR 

This Agreement is by and between the City of Pacifica (“Owner”) and _____________________ 
(“Contractor”). 
Terms used in this Agreement have the meanings stated in the General Conditions. 
Owner and Contractor hereby agree as follows: 

ARTICLE 1 — WORK 
1.01 Contractor shall complete Work as specified or indicated in the Contract Documents. the 

Work is generally described as follows: UV Disinfection System Replacement Project. 

ARTICLE 2 — THE PROJECT 
2.01 The Project, of which the Work under the Contract Documents is a part, is generally 

described as follows: The work required to remove and replace the existing UV 
disinfection equipment. The project requires continuous UV disinfection to be 
accomplished by pumping filtered water from the below grade filter/UV structure to 
above grade temporary UV disinfection channels. The bypass system is necessary to 
modify the existing UV channel to accommodate the new system and to create two 
redundant UV channels from the existing single channel. 

ARTICLE 3 — ENGINEER 
3.01 The part of the Project that pertains to the Work has been designed by Carollo 

Engineers, Inc. 
3.02 The Owner will retain a Construction Manager (“Construction Manager” or “CM”) to act 

as Owner’s representative, assume duties and responsibilities of Engineer, and have the 
rights and authority assigned to Engineer in the contract. 

ARTICLE 4 — CONTRACT TIMES 
4.01 Time is of the essence: 

A. All time limits for Milestones, if any, Substantial Completion, and completion and
readiness for final payment as stated in the Contract Documents are of the essence
of the Contract.

4.02 Contract times: Dates: 
A. The Work will be substantially complete by October 15, 2025, and completed and

ready for final payment in accordance with the General Conditions by January 13,
2026.
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4.03 Milestones: 
A. Parts of the Work must be substantially completed on or before the following

Milestone(s):
1. Milestone 1 – Long-lead submittals, number of days after the date when the

Contract Times commence to run as provided in the General Conditions as
described below:
a. Temporary power equipment and control panels for temporary bypass

system, 60 days.
b. Trojan temporary UV system (in progress, but will require final

coordination), 120 days.
c. GLASCO temporary UV system, 120 days.
d. Bypass pumps and system configuration, 120 days.

2. Milestone 2 – Completion of the new conduit and ductbank routing, 10/30/2024.
3. Milestone 3 – Successfully complete bypass startup and testing, 4/15/2025.
4. Milestone 4 – Begin permanent system startup testing, 9/15/2025.

4.04 Liquidated damages: 
A. Contractor and Owner recognize that time is of the essence as stated above and

that Owner will suffer financial and other losses if the Work is not completed and
Milestones not achieved within the Contract Times, as duly modified. The parties
also recognize the delays, expense, and difficulties involved in proving, in a legal or
arbitration proceeding, the actual loss suffered by Owner if the Work is not
completed on time. Accordingly, instead of requiring any such proof, Owner and
Contractor agree that as liquidated damages for delay (but not as a penalty):
1. Substantial Completion: Contractor shall pay Owner $2,000 for each day that

expires after the time (as duly adjusted pursuant to the Contract) specified
above for Substantial Completion, until the Work is substantially complete.

2. Completion of Remaining Work: After Substantial Completion, if Contractor
shall neglect, refuse, or fail to complete the remaining Work within the Contract
Times (as duly adjusted pursuant to the Contract) for completion and readiness
for final payment, Contractor shall pay Owner $500 for each day that expires
after such time until the Work is completed and ready for final payment.

3. Milestones: Contractor shall pay Owner $500 for each day that expires after the
time (as duly adjusted pursuant to the Contract) specified above for
achievement of Milestone 1, until Milestone 1 is achieved, or until the time
specified for Substantial Completion is reached, at which time the rate for
Substantial Completion will apply, rather than the Milestone rate.

4. Milestones: Contractor shall pay Owner $500 for each day that expires after the
time (as duly adjusted pursuant to the Contract) specified above for
achievement of Milestone 2, until Milestone 2 is achieved, or until the time
specified for Substantial Completion is reached, at which time the rate for
Substantial Completion will apply, rather than the Milestone rate.

5. Milestones: Contractor shall pay Owner $1,000 for each day that expires after
the time (as duly adjusted pursuant to the Contract) specified above for
achievement of Milestone 3, until Milestone 3 is achieved, or until the time
specified for Substantial Completion is reached, at which time the rate for
Substantial Completion will apply, rather than the Milestone rate.

6. Milestones: Contractor shall pay Owner $1,500 for each day that expires after
the time (as duly adjusted pursuant to the Contract) specified above for
achievement of Milestone 4, until Milestone 4 is achieved, or until the time
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specified for Substantial Completion is reached, at which time the rate for 
Substantial Completion will apply, rather than the Milestone rate. 

7. Liquidated damages for failing to timely attain Milestones, Substantial
Completion, and final completion are not additive, and will not be imposed
concurrently.

8. If Owner recovers liquidated damages for a delay in completion by Contractor,
then such liquidated damages are Owner’s sole and exclusive remedy for such
delay, and Owner is precluded from recovering any other damages, whether
actual, direct, excess, or consequential, for such delay, except for special
damages (if any) specified in this Agreement.

4.05 Special damages: 
A. The special damages imposed in this paragraph are supplemental to any liquidated

damages for delayed completion established in this Agreement.
B. Contractor shall reimburse Owner for:

1. Any fines or penalties imposed on Owner as a direct result of the Contractor’s
failure to attain Substantial Completion according to the Contract Times, and

2. The actual costs reasonably incurred by Owner for engineering, construction
observation, inspection, and administrative services needed after the time
specified for Substantial Completion (as duly adjusted pursuant to the
Contract), until the Work is substantially complete.

C. After Contractor achieves Substantial Completion, if Contractor shall neglect, refuse,
or fail to complete the remaining Work within the Contract Times, Contractor shall
reimburse Owner for the actual costs reasonably incurred by Owner for engineering,
construction observation, inspection, and administrative services needed after the
time specified for Work to be completed and ready for final payment (as duly adjusted
pursuant to the Contract), until the Work is completed and ready for final payment.

ARTICLE 5 — CONTRACT PRICE 
5.01 Owner will pay Contractor for completion of the Work in accordance with the Contract 

Documents, the amounts that follow, subject to adjustment under the Contract: 
A. Total of Lump Sum Amount $_______________________________.
B. For Work, at the prices stated in Contractor’s Bid, attached hereto as an exhibit.

ARTICLE 6 — PAYMENT PROCEDURES 
6.01 Submittal and processing of Payments: 

A. Contractor shall submit Applications for Payment in accordance with the General
Conditions.

6.02 Progress Payments; Retainage: 
A. Owner will make progress payments on the basis of Contractor’s Applications for

Payment on or about the 5th day of each month during performance of the Work as
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provided in below, provided that such Applications for Payment have been 
submitted in a timely manner and otherwise meet the requirements of the Contract. 
1. Prior to Substantial Completion, progress payments will be made in an amount

equal to the percentage indicated below but, in each case, less the aggregate
of payments previously made and less such amounts as Owner may withhold,
including but not limited to liquidated damages, in accordance with the
Contract.
a. If 50 percent or more of the Work has been completed, as determined by

Engineer, and if the character and progress of the Work have been
satisfactory to Owner and Engineer, then as long as the character and
progress of the Work remain satisfactory to Owner and Engineer, there will
be no additional retainage.

b. 95 percent of cost of materials and equipment not incorporated in the Work
(with the balance being retainage).

c. In accordance with California Public Contract Code, Section 7201,
95 percent of the value of the Work completed (with the balance being
retainage).

d. In accordance with California Public Contract Code, Section 7201,
95 percent of cost of materials and equipment not incorporated in the Work
(with the balance being retainage).

B. Upon Substantial Completion, Owner will pay an amount sufficient to increase total
payments to Contractor to 100 percent of the Work completed, less such amounts
set off by Owner pursuant to the General Conditions, and less 200 percent of
Engineer’s estimate of the value of Work to be completed or corrected as shown on
the punch list of items to be completed or corrected prior to final payment.

6.03 Final payment: 
A. Upon final completion and acceptance of the Work, Owner will pay the remainder of

the Contract Price in accordance with the General Conditions.
6.04 Consent of surety: 

A. Owner will not make final payment or return or release retainage at Substantial
Completion or any other time, unless Contractor submits written consent of the
surety to such payment, return, or release.

6.05 Interest: 
A. All amounts not paid when due will bear interest at the legal rate unless otherwise

specified according to California law.

ARTICLE 7 — CONTRACT DOCUMENTS 
7.01 Contents: 

A. The Contract Documents consist of the following:
1. This Agreement.
2. Bonds:

a. Document 00_61_10 - Performance Bond (together with power of
attorney).

b. Document 00_61_15 - Payment Bond (together with power of attorney).
c. Public Works Bond.

3. Document 00_72_00 - General Conditions.
4. Document 00_73_00 - Supplementary Conditions.
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5. Specifications as listed in the table of contents of the project manual.
6. Drawings listed on the sheet index.
7. Addenda (numbers ______ to ______, inclusive).
8. Exhibits to this Agreement (enumerated as follows):

a. Document 00_43_36 - Proposed Subcontractors Form.
b. Document 00_45_14.01 - Qualification Statement.
c. Document 00_45_19 - Non-Collusion Declaration.
d. Document 00_54_01 - Escrow Agreement for Security Deposits in Lieu of

Retention.
e. Exhibit A - Successful Bidder's Bid Form.

9. The following which may be delivered or issued on or after the Effective Date of
the Contract and are not attached hereto:
a. Document 00_55_00 - Notice to Proceed.
b. Document 00_94_22 - Field Orders.
c. Document 00_94_20 - Work Change Directives.
d. Document 00_94_21 - Change Orders.

10. The assignment of a procurement contract, previously entered into by Owner
(as “Buyer”) with a manufacturer or distributor (as “Seller”) for the direct
purchase of goods (most commonly equipment) and related special services:
a. Document 00_54_34 - Assignment of Procurement Contract.
b. Document 00_60_09 - Surety's Agreement to Assignment.

11. The Contract Documents listed above are attached to this Agreement (except
as expressly noted otherwise above).

B. There are no Contract Documents other than those listed above.
C. The Contract Documents may only be amended, modified, or supplemented as

provided in the Contract.

ARTICLE 8 — REPRESENTATIONS, CERTIFICATIONS, AND STIPULATIONS 
8.01 Contractor’s representations: 

A. In order to induce Owner to enter into this Contract, Contractor makes the following
representations:
1. Contractor has examined and carefully studied the Contract Documents,

including Addenda.
2. Contractor has visited the Site, conducted a thorough visual examination of the

Site and adjacent areas, and become familiar with the general, local, and Site
conditions that may affect cost, progress, and performance of the Work.

3. Contractor is familiar with Laws and Regulations that may affect cost, progress,
and performance of the Work.

4. Contractor has carefully studied the drawings of physical conditions relating to
existing surface or subsurface structures at the Site that have been identified in
the General Conditions.

5. Contractor has considered the information known to Contractor itself;
information commonly known to contractors doing business in the locality of the
Site; information and observations obtained from visits to the Site; the Contract
Documents; and the Technical Data identified in the General Conditions or by
definition, with respect to the effect of such information, observations, and
Technical Data on:
a. the cost, progress, and performance of the Work;
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b. the means, methods, techniques, sequences, and procedures of
construction to be employed by Contractor; and

c. Contractor’s safety precautions and programs.
6. Based on the information and observations referred to in the preceding

paragraph, Contractor agrees that no further examinations, investigations,
explorations, tests, studies, or data are necessary for the performance of the
Work at the Contract Price, within the Contract Times, and in accordance with
the other terms and conditions of the Contract.

7. Contractor is aware of the general nature of work to be performed by Owner
and others at the Site that relates to the Work as indicated in the Contract
Documents.

8. Contractor has given Engineer written notice of conflicts, errors, ambiguities, or
discrepancies that Contractor has discovered in the Contract Documents, and
of discrepancies between Site conditions and the Contract Documents, and the
written resolution thereof by Engineer is acceptable to Contractor.

9. The Contract Documents are generally sufficient to indicate and convey
understanding of terms and conditions for performance and furnishing of the
Work.

10. Contractor’s entry into this Contract constitutes an incontrovertible
representation by Contractor that without exception prices in the Agreement are
premised upon performing and furnishing the Work required by the Contract
Documents.

8.02 Contractor’s certifications: 
A. Contractor certifies that it has not engaged in corrupt, fraudulent, collusive, or

coercive practices in competing for or in executing the Contract. For the purposes of
this paragraph:
1. “corrupt practice” means the offering, giving, receiving, or soliciting of anything

of value likely to influence the action of a public official in the bidding process or
in the Contract execution;

2. “fraudulent practice” means an intentional misrepresentation of facts made (a)
to influence the bidding process or the execution of the Contract to the
detriment of Owner, (b) to establish Bid or Contract prices at artificial non-
competitive levels, or (c) to deprive Owner of the benefits of free and open
competition;

3. “collusive practice” means a scheme or arrangement between 2 or more
Bidders, with or without the knowledge of Owner, a purpose of which is to
establish Bid prices at artificial, non-competitive levels; and

4. “coercive practice” means harming or threatening to harm, directly or indirectly,
persons or their property to influence their participation in the bidding process
or affect the execution of the Contract.
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IN WITNESS WHEREOF, Owner and Contractor have signed this Agreement. 
This Agreement will be effective on __________________________________ (which is the 
Effective Date of the Contract). 

Owner: Contractor: 
The City of Pacifica 

(typed or printed name of organization) (typed or printed name of organization) 

By: By: 
(individual’s signature) (individual’s signature) 

Date: Date: 
(date signed) (date signed) 

Name: Name: 
(typed or printed) (typed or printed) 

Title: Title: 
(typed or printed) (typed or printed) 

(If [Type of Entity] is a corporation, a partnership, or 
a joint venture, attach evidence of authority to sign.) 

Attest: Attest: 
(individual’s signature) (individual’s signature) 

Title: Title: 
(typed or printed) (typed or printed) 

Address for giving notices: Address for giving notices: 

Designated Representative: Designated Representative: 
Name:  Name:  

(typed or printed) (typed or printed) 

Title: Title: 
(typed or printed) (typed or printed) 

Address: Address: 
540 Crespi Drive 

Pacifica, CA 94044 

Phone: Phone: 
Email: Email: 
(If [Type of Entity] is a corporation, attach evidence 
of authority to sign. If [Type of Entity] is a public 
body, attach evidence of authority to sign and 
resolution or other documents authorizing execution 
of this Agreement.) 

License No.: 
(where applicable) 

State: 

END OF DOCUMENT
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EXHIBIT A - SUCCESSFUL BIDDER'S BID FORM 
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DOCUMENT 00_54_01 

ESCROW AGREEMENT FOR SECURITY DEPOSITS IN LIEU OF RETENTION - CA 

This escrow agreement is made and entered into by and between City of Pacifica 
whose address is 540 Crespi Drive, Pacifica, CA 94044 hereinafter called “Owner,”  
whose address is  hereinafter called “Contractor,” and 

 whose address is 
hereinafter called “Escrow Agent.” 

For the consideration hereinafter set forth, Owner, Contractor, and Escrow Agent agree 
as follows: 

1. In accordance with California Public Contract Code, Section 22300, the Contractor
has the option to deposit securities with Escrow Agent as a substitute for retention
earnings required to be withheld by Owner pursuant to the construction contract
entered into between Owner and Contractor for the UV Disinfection System
Replacement in the amount of ______________________________ dated
________________ (hereafter referred to as the "contract"). Alternatively, on written
request of Contractor, Owner shall make payments of the retention earnings directly
to Escrow Agent. When Contractor deposits the securities as a substitute for the
contract earnings, Escrow Agent shall notify Owner within 10 days of the deposit.
The market value of the securities at the time of the substitution shall be at least
equal to the cash amount then required to be withheld as retention under the terms
of the contract between Owner and Contractor. Securities shall be held in the name
of the ____________________________________________ and shall designate
Contractor as the beneficial owner.

2. Owner shall make progress payments to Contractor for those funds which otherwise
would be withheld from progress payments pursuant to the contract provision,
provided that Escrow Agent holds securities in the form and amount specified
above.

3. When Owner makes payment of retentions earned directly to Escrow Agent, Escrow
Agent shall hold them for the benefit of Contractor until such time as the escrow
created under this contract is terminated. Contractor may direct the investment of
the payments into securities. All terms and conditions of this Agreement and the
rights and responsibilities of the parties shall be equally applicable and binding
when Owner pays Escrow Agent directly.

4. Contractor shall be responsible for paying all fees for the expenses incurred by
Escrow Agent in administering the escrow account. These expenses and payment
terms shall be determined by the Contractor and Escrow Agent.

5. The interest earned on the securities or the money market accounts held in escrow
and all interest earned on the interest shall be for the sole account of Contractor
and shall be subject to withdrawal by Contractor at any time and from time to time
without notice to Owner.

6. Contractor shall have the right to withdraw all or any part of the principal in the
escrow account only by written notice to the Escrow Agent accompanied by written
authorization from Owner to the Escrow Agent that Owner consents to the
withdrawal of the amount sought to be withdrawn by Contractor.
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7. Owner shall have a right to draw upon the securities in the event of default by
Contractor. Upon 7 days' written notice to the Escrow Agent from Owner of the
default, Escrow Agent shall immediately convert the securities to cash and shall
distribute the cash as instructed by Owner.

8. Upon receipt of written notification from Owner certifying that the contract is final
and complete, and that Contractor has complied with all requirements and
procedures applicable to the contract, Escrow Agent shall release to Contractor all
securities and interest on deposit less escrow fees and charges of the escrow
account. The escrow shall be closed immediately upon disbursement of all moneys
and securities on deposit and payments of fees and charges.

9. Escrow Agent shall rely on the written notifications from Owner and Contractor
pursuant to Sections above, inclusive, of this Agreement and Owner and Contractor
shall hold the Escrow Agent harmless from the Escrow Agent's release, conversion,
and disbursement of the securities and interest as set forth above.

10. The names of the persons who are authorized to give written notice or to receive
written notice on behalf of Owner and on behalf of Contractor in connection with the
foregoing, and exemplars of their respective signatures are as follows:

On behalf of Owner: On behalf of Contractor: 

Title Title 

Name Name 

Signature Signature 

Address Address 
540 Crespi Drive, Pacifica, CA 94044 
On behalf of the Escrow Agent: 

Title 

Name 

Signature 

Address 
11.  At the time the escrow account is opened, Owner and Contractor shall deliver to the

Escrow Agent a fully executed counterpart of this Agreement.

END OF DOCUMENT 



Assignment of Procurement Contract 
00_54_34-1 201447 March 2024 
pw://Carollo/Documents/CA/Pacifica/201447-100000/04 Design/04 Specs/Carollo/00_54_34 (FS-100) 
 

DOCUMENT 00_54_34 

ASSIGNMENT OF PROCUREMENT CONTRACT 

This assignment will be effective on the effective date of the construction contract between 
Buyer (as “Owner”) and Contractor/Assignee (as “Contractor”). 
The Procurement Contract (Attachment A of this section and Appendix D of the Contract 
Documents) between the City of Pacifica (“Buyer”) and Trojan Technologies Group ULC 
(“Seller”) for furnishing Goods and Special Services entitled UV Equipment Procurement and 
Services (Procurement Contract) is hereby assigned, transferred, and set over to 
Contractor/Assignee, as assignee, by Buyer, as assignor. Upon assignment the 
Contractor/Assignee shall have the duties, rights, and obligations of Buyer under the terms of 
the Procurement Contract, and will be responsible to Owner under the construction contract for 
the performance of obligations by Seller, which will become a Subcontractor or Supplier to 
Contractor/Assignee. Buyer, Seller, and Contractor/Assignee hereby acknowledge and agree to 
be bound by the terms and conditions of assignment set forth in Article 5 of the Agreement 
Between Buyer and Seller for Procurement Contract. 
This assignment will be effective on the Effective Date of the Contract Agreement between the 
Owner and the Contractor for the General Construction Work. 

Assignment Made by Buyer 

(typed or printed name of organization) 
By: Date: 

(individual’s signature) (date signed) 
Name: Title: 

(typed or printed) (typed or printed) 
If Buyer is a corporation, attach evidence of authority to sign. If Buyer is a public body, attach evidence 
of authority to sign and resolution or other documents authorizing execution of Buyer-Seller Agreement. 

Assignment Acknowledged and Accepted by Seller 

(typed or printed name of organization) 
By: Date: 

(individual’s signature) (date signed) 
Name: Title: 

(typed or printed) (typed or printed) 
If Seller is a corporation, attach evidence of authority to sign. 

Assignment Accepted by Contractor/Assignee 

(typed or printed name of organization) 
By: Date: 

(individual’s signature) (date signed) 
Name: Title: 

(typed or printed) (typed or printed) 
If Contractor/Assignee is a corporation, attach evidence of authority to sign. 

END OF DOCUMENT 
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ATTACHMENT A - PROCUREMENT CONTRACT 
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DOCUMENT 00_55_00 

NOTICE TO PROCEED 

Owner: City of Pacifica Owner’s Project #: P034 

Engineer: Engineer’s Project #: 

Contractor: Contractor’s Project #: 

Project: UV Disinfection System Replacement 

Contract 
N  

UV Disinfection System Replacement 

Effective Date of 
C  

Owner hereby notifies Contractor that the Contract Times under the above Contract will 
commence to run on ______________________________ pursuant to the General Conditions. 
On that date, Contractor shall start performing its obligations under the Contract Documents. 
No Work will be done at the Site prior to such date. 
In accordance with the Agreement: 

The date to achieve Substantial Completion is October 15, 2025; and the number of days to 
achieve readiness for final payment is 90 days from Substantial Completion, resulting in a 
date no later than January 13, 2026. 

Before starting any Work at the Site, Contractor must comply with the following: 
City of Pacifica Business License, Certificate of Insurance, W-9. 

Owner: City of Pacifica 

By (signature): 

Name (printed): 

Title: 

Date Issued: 

Copy: Engineer 

END OF DOCUMENT 
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DOCUMENT 00_60_09 

SURETY’S AGREEMENT TO ASSIGNMENT 

Surety hereby acknowledges, agrees, and consents that the Procurement Contract for 
furnishing Goods and Special Services entitled UV Equipment Procurement and Services by 
and between City of Pacifica (“Buyer”) and Trojan Technologies (“Seller”) may be assigned, 
transferred, and set over to __________________________________ (“Contractor/Assignee”), 
in accordance with Article 5 and Exhibit A of the Agreement between Buyer and Seller for 
Procurement Contract. 
Surety further agrees that, upon assignment of the Procurement Contract, the 
Contractor/Assignee shall have all the rights of the Buyer under the Procurement Performance 
Bond and Procurement Payment Bond. 

Agreement to Assignment Acknowledged and Accepted by Surety 

(typed or printed name of organization) 

By: Date: 
(individual’s signature) (date signed) 

Name:  Title: 
(typed or printed) (typed or printed) 

Attach Power of Attorney. 

END OF DOCUMENT 
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DOCUMENT 00_61_10 

PERFORMANCE BOND 

Contractor Surety 
Name:  Name:  
Address (principal place of business): Address (principal place of business): 

Owner Contract 
Name: City of Pacifica Description (name and location): 
Mailing address (principal place of business): UV Disinfection System Replacement 

Project – P034 
700 Coast Hwy, Pacifica, CA 94044 540 Crespi Drive 

Pacifica, CA 94044 
Contract Price: 
Effective Date of 
Contract: 

Bond 
Bond Amount: 
Date of Bond: 
(Date of Bond cannot be earlier than Effective Date of 
Contract) 
Modifications to this Bond form: 
☐ None ☐ See Paragraph 16
Surety and Contractor, intending to be legally bound hereby, subject to the terms set forth in 
this Performance Bond, do each cause this Performance Bond to be duly executed by an 
authorized officer, agent, or representative. 
Contractor as Principal Surety 

(Full formal name of Contractor) (Full formal name of Surety) (corporate seal) 

By: By: 
(Signature) (Signature)(Attach Power of Attorney) 

Name: Name: 
(Printed or typed) (Printed or typed) 

Title: Title: 

Attest: Attest: 
(Signature) (Signature) 

Name: Name: 
(Printed or typed) (Printed or typed) 

Title: Title: 
Notes: (1) Provide supplemental execution by any additional parties, such as joint venturers. (2) Any singular 
reference to Contractor, Surety, Owner, or other party is considered plural where applicable. 
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1. The Contractor and Surety, jointly and severally, bind themselves, their heirs, executors,
administrators, successors, and assigns to the Owner for the performance of the Construction
Contract, which is incorporated in this Document by reference.

2. If the Contractor performs the Construction Contract, the Surety and the Contractor shall have
no obligation under this Bond, except when applicable to participate in a conference as
provided in Paragraph 3.

3. If there is no Owner Default under the Construction Contract, the Surety’s obligation under
this Bond will arise after:
3.1. Owner first provides notice to the Contractor and the Surety that the Owner is

considering declaring a Contractor Default. Such notice may indicate whether the Owner 
is requesting a conference among the Owner, Contractor, and Surety to discuss the 
Contractor’s performance. If the Owner does not request a conference, the Surety may, 
within 5 business days after receipt of the Owner’s notice, request such a conference. If 
the Surety timely requests a conference, the Owner shall attend. Unless the Owner 
agrees otherwise, any conference requested under this Paragraph 3.1 will be held within 
10 business days of the Surety’s receipt of the Owner’s notice. If the Owner, the 
Contractor, and the Surety agree, the Contractor shall be allowed a reasonable time to 
perform the Construction Contract, but such an agreement does not waive the Owner’s 
right, if any, subsequently to declare a Contractor Default; 

3.2. Owner declares a Contractor Default, terminates the Construction Contract and notifies 
the Surety; and 

3.3. Owner has agreed to pay the Balance of the Contract Price in accordance with the terms 
of the Construction Contract to the Surety or to a contractor selected to perform the 
Construction Contract. 

4. Failure on the part of the Owner to comply with the notice requirement in Paragraph 3.1 does
not constitute a failure to comply with a condition precedent to the Surety’s obligations, or
release the Surety from its obligations, except to the extent the Surety demonstrates actual
prejudice.

5. When Owner has satisfied the conditions of Paragraph 3, the Surety shall promptly and at the
Surety’s expense take one of the following actions:
5.1. Arrange for the Contractor, with the consent of the Owner, to perform and complete the

Construction Contract;
5.2. Undertake to perform and complete the Construction Contract itself, through its agents

or independent contractors;
5.3. Obtain bids or negotiated proposals from qualified contractors acceptable to the Owner

for a contract for performance and completion of the Construction Contract, arrange for 
a contract to be prepared for execution by the Owner and a contractor selected with the 
Owners concurrence, to be secured with performance and payment bonds executed by 
a qualified surety equivalent to the bonds issued on the Construction Contract, and pay 
to the Owner the amount of damages as described in Paragraph 7 in excess of the 
Balance of the Contract Price incurred by the Owner as a result of the Contractor Default; 
or 
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5.4. Waive its right to perform and complete, arrange for completion, or obtain a new 
contractor, and with reasonable promptness under the circumstances: 
5.4.1 After investigation, determine the amount for which it may be liable to the Owner 
and, as soon as practicable after the amount is determined, make payment to the 
Owner; or 
5.4.2 Deny liability in whole or in part and notify the Owner, citing the reasons for 

denial. 
6. If the Surety does not proceed as provided in Paragraph 5 with reasonable promptness, the

Surety shall be deemed to be in default on this Bond 7 days after receipt of an additional
written notice from the Owner to the Surety demanding that the Surety perform its obligations
under this Bond, and the Owner shall be entitled to enforce any remedy available to the
Owner. If the Surety proceeds as provided in Paragraph 5.4, and the Owner refuses the
payment, or the Surety has denied liability, in whole or in part, without further notice, the
Owner shall be entitled to enforce any remedy available to the Owner.

7. If the Surety elects to act under Paragraph 5.1, 5.2, or 5.3, then the responsibilities of the
Surety to the Owner will not be greater than those of the Contractor under the Construction
Contract, and the responsibilities of the Owner to the Surety will not be greater than those of
the Owner under the Construction Contract. Subject to the commitment by the Owner to pay
the Balance of the Contract Price, the Surety is obligated, without duplication for:
7.1. the responsibilities of the Contractor for correction of defective work and completion of

the Construction Contract;
7.2. additional legal, design professional, and delay costs resulting from the Contractor’s

Default, and resulting from the actions or failure to act of the Surety under Paragraph 5; 
and 

7.3. liquidated damages, or if no liquidated damages are specified in the Construction 
Contract, actual damages caused by delayed performance or non-performance of the 
Contractor. 

8. If the Surety elects to act under Paragraph 5.1, 5.3, or 5.4, the Surety’s liability is limited to
the amount of this Bond.

9. The Surety shall not be liable to the Owner or others for obligations of the Contractor that are
unrelated to the Construction Contract, and the Balance of the Contract Price will not be
reduced or set off on account of any such unrelated obligations. No right of action will accrue
on this Bond to any person or entity other than the Owner or its heirs, executors,
administrators, successors, and assigns.

10. The Surety hereby waives notice of any change, including changes of time, to the Construction
Contract or to related subcontracts, purchase orders, and other obligations.

11. Any proceeding, legal or equitable, under this Bond must be instituted in any court of
competent jurisdiction in the location in which the work or part of the work is located and must
be instituted within 2 years after a declaration of Contractor Default or within 2 years after the
Contractor ceased working or within 2 years after the Surety refuses or fails to perform its
obligations under this Bond, whichever occurs first. If the provisions of this paragraph are void
or prohibited by law, the minimum periods of limitations available to sureties as a defense in
the jurisdiction of the suit will be applicable.

12. Notice to the Surety, the Owner, or the Contractor must be mailed or delivered to the address
shown on the page on which their signature appears.
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13. When this Bond has been furnished to comply with a statutory or other legal requirement in
the location where the construction was to be performed, any provision in this Bond conflicting
with said statutory or legal requirement will be deemed deleted therefrom and provisions
conforming to such statutory or other legal requirement will be deemed incorporated in this
Document. When so furnished, the intent is that this Bond will be construed as a statutory
bond and not as a common law bond.

14. Now, therefore, the condition of this obligation is such, that if the Principal faithfully performs
and fulfills all of the undertakings, covenants, terms, conditions and agreements of the
Agreement during the original term of the Agreement and any extension of the Agreement,
with or without notice to the Surety, and during the life of any guaranty required under the
Agreement, and also performs and fulfills all of the undertakings, covenants, terms, conditions
and agreements of all duly authorized modifications of the Agreement that may hereafter be
made, notice of which modifications to the Surety being hereby waived, the above obligation
is void. Otherwise it remains in full force and effect.

15. Definitions:
15.1. Balance of the Contract Price—The total amount payable by the Owner to the Contractor

under the Construction Contract after all proper adjustments have been made including 
allowance for the Contractor for any amounts received or to be received by the Owner 
in settlement of insurance or other claims for damages to which the Contractor is entitled, 
reduced by all valid and proper payments made to or on behalf of the Contractor under 
the Construction Contract. 

15.2. Construction Contract—The agreement between the Owner and Contractor identified 
on the cover page, including all Contract Documents and changes made to the 
agreement and the Contract Documents. 

15.3. Contractor Default—Failure of the Contractor, which has not been remedied or waived, 
to perform or otherwise to comply with a material term of the Construction Contract. 

15.4. Owner Default—Failure of the Owner, which has not been remedied or waived, to pay 
the Contractor as required under the Construction Contract or to perform and complete 
or comply with the other material terms of the Construction Contract. 

15.5. Contract Documents—All the documents that comprise the agreement between the 
Owner and Contractor. 

16. If this Bond is issued for an agreement between a contractor and subcontractor, the term
Contractor in this Bond will be deemed to be Subcontractor and the term Owner will be
deemed to be Contractor.

17. Modifications to this Bond are as follows: None.

END OF DOCUMENT 
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DOCUMENT 00_61_15 

PAYMENT BOND 

Contractor Surety 
Name:  Name:  
Address (principal place of business): Address (principal place of business): 

Owner Contract 
Name: City of Pacifica Description (name and location): 
Mailing address (principal place of business): UV Disinfection System Replacement 

Project – P034 
700 Coast Hwy, Pacifica, CA 94044 

540 Crespi Drive 
Pacifica, CA 94044 Contract Price: 

Effective Date of 
Contract: 

Bond 
Bond Amount: 
Date of Bond: 
(Date of Bond cannot be earlier than Effective Date of 
Contract) 
Modifications to this Bond form: 
☐ None ☐ See Paragraph 16
Surety and Contractor, intending to be legally bound hereby, subject to the terms set forth in 
this Performance Bond, do each cause this Performance Bond to be duly executed by an 
authorized officer, agent, or representative. 
Contractor as Principal Surety 

(Full formal name of Contractor) (Full formal name of Surety) (corporate seal) 

By: By: 
(Signature) (Signature)(Attach Power of Attorney) 

Name: Name: 
(Printed or typed) (Printed or typed) 

Title: Title: 

Attest: Attest: 
(Signature) (Signature) 

Name: Name: 
(Printed or typed) (Printed or typed) 

Title: Title: 
Notes: (1) Provide supplemental execution by any additional parties, such as joint venturers. (2) Any singular 
reference to Contractor, Surety, Owner, or other party is considered plural where applicable. 
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1. The Contractor and Surety, jointly and severally, bind themselves, their heirs, executors,
administrators, successors, and assigns to the Owner to pay for labor, materials, and
equipment furnished for use in the performance of the Construction Contract, which is
incorporated herein by reference, subject to the following terms.

2. If the Contractor promptly makes payment of all sums due to Claimants, and defends,
indemnifies, and holds harmless the Owner from claims, demands, liens, or suits by any
person or entity seeking payment for labor, materials, or equipment furnished for use in the
performance of the Construction Contract, then the Surety and the Contractor shall have no
obligation under this Bond.

3. If there is no Owner Default under the Construction Contract, the Surety’s obligation to the
Owner under this Bond will arise after the Owner has promptly notified the Contractor and the
Surety (at the address described in Paragraph 13) of claims, demands, liens, or suits against
the Owner or the Owner’s property by any person or entity seeking payment for labor,
materials, or equipment furnished for use in the performance of the Construction Contract,
and tendered defense of such claims, demands, liens, or suits to the Contractor and the
Surety.

4. When the Owner has satisfied the conditions in Paragraph 3, the Surety shall promptly and at
the Surety’s expense defend, indemnify, and hold harmless the Owner against a duly tendered
claim, demand, lien, or suit.

5. The Surety’s obligations to a Claimant under this Bond will arise after the following:
5.1. Claimants who do not have a direct contract with the Contractor:

5.1.1. have furnished a written notice of non-payment to the Contractor, stating with 
substantial accuracy the amount claimed and the name of the party to whom the 
materials were, or equipment was, furnished or supplied or for whom the labor 
was done or performed, within ninety (90) days after having last performed labor 
or last furnished materials or equipment included in the Claim; and 

5.1.2. have sent a Claim to the Surety (at the address described in Paragraph 13). 
5.2. Claimants who are employed by or have a direct contract with the Contractor have sent 

a Claim to the Surety (at the address described in Paragraph 13). 
6. If a notice of non-payment required by Paragraph 5.1.1 is given by the Owner to the

Contractor, that is sufficient to satisfy a Claimant’s obligation to furnish a written notice of
non-payment under Paragraph 5.1.1.

7. When a Claimant has satisfied the conditions of Paragraph 5.1 or 5.2, whichever is applicable,
the Surety shall promptly and at the Surety’s expense take the following actions:
7.1. Send an answer to the Claimant, with a copy to the Owner, within sixty (60) days after

receipt of the Claim, stating the amounts that are undisputed and the basis for 
challenging any amounts that are disputed; and 

7.2. Pay or arrange for payment of any undisputed amounts. 
7.3. The Surety’s failure to discharge its obligations under Paragraph 7.1 or 7.2 will not be 

deemed to constitute a waiver of defenses the Surety or Contractor may have or acquire 
as to a Claim, except as to undisputed amounts for which the Surety and Claimant have 
reached agreement. If, however, the Surety fails to discharge its obligations under 
Paragraph 7.1 or 7.2, the Surety shall indemnify the Claimant for the reasonable 
attorney’s fees the Claimant incurs thereafter to recover any sums found to be due and 
owing to the Claimant. 
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8. The Surety’s total obligation will not exceed the amount of this Bond, plus the amount of
reasonable attorney’s fees provided under Paragraph 7.3, and the amount of this Bond will
be credited for any payments made in good faith by the Surety.

9. Amounts owed by the Owner to the Contractor under the Construction Contract will be used
for the performance of the Construction Contract and to satisfy claims, if any, under any
construction performance bond. By the Contractor furnishing and the Owner accepting this
Bond, they agree that all funds earned by the Contractor in the performance of the
Construction Contract are dedicated to satisfying obligations of the Contractor and Surety
under this Bond, subject to the Owner’s priority to use the funds for the completion of the work.

10. The Surety shall not be liable to the Owner, Claimants, or others for obligations of the
Contractor that are unrelated to the Construction Contract. The Owner shall not be liable for
the payment of any costs or expenses of any Claimant under this Bond, and shall have under
this Bond no obligation to make payments to or give notice on behalf of Claimants, or
otherwise have any obligations to Claimants under this Bond.

11. The Surety hereby waives notice of any change, including changes of time, to the Construction
Contract or to related subcontracts, purchase orders, and other obligations.

12. No suit or action will be commenced by a Claimant under this Bond other than in a court of
competent jurisdiction in the state in which the project that is the subject of the Construction
Contract is located or after the expiration of one year from the date (1) on which the Claimant
sent a Claim to the Surety pursuant to Paragraph 5.1.2 or 5.2, or (2) on which the last labor
or service was performed by anyone or the last materials or equipment were furnished by
anyone under the Construction Contract, whichever of (1) or (2) first occurs. If the provisions
of this paragraph are void or prohibited by law, the minimum period of limitation available to
sureties as a defense in the jurisdiction of the suit will be applicable.

13. Notice and Claims to the Surety, the Owner, or the Contractor must be mailed or delivered to
the address shown on the page on which their signature appears. Actual receipt of notice or
Claims, however accomplished, will be sufficient compliance as of the date received.

14. When this Bond has been furnished to comply with a statutory or other legal requirement in
the location where the construction was to be performed, any provision in this Bond conflicting
with said statutory or legal requirement will be deemed deleted here from and provisions
conforming to such statutory or other legal requirement will be deemed incorporated herein.
When so furnished, the intent is that this Bond will be construed as a statutory bond and not
as a common law bond.

15. Upon requests by any person or entity appearing to be a potential beneficiary of this Bond,
the Contractor and Owner shall promptly furnish a copy of this Bond or shall permit a copy to
be made.

16. Definitions:
16.1. Claim—A written statement by the Claimant including at a minimum:

16.1.1. The name of the Claimant; 
16.1.2. The name of the person for whom the labor was done, or materials or equipment 

furnished; 
16.1.3. A copy of the agreement or purchase order pursuant to which labor, materials, 

or equipment was furnished for use in the performance of the Construction 
Contract; 

16.1.4. A brief description of the labor, materials, or equipment furnished; 
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16.1.5. The date on which the Claimant last performed labor or last furnished materials 
or equipment for use in the performance of the Construction Contract; 

16.1.6. The total amount earned by the Claimant for labor, materials, or equipment 
furnished as of the date of the Claim; 

16.1.7. The total amount of previous payments received by the Claimant; and 
16.1.8. The total amount due and unpaid to the Claimant for labor, materials, or 

equipment furnished as of the date of the Claim. 
16.2. Claimant—An individual or entity having a direct contract with the Contractor or with a 

subcontractor of the Contractor to furnish labor, materials, or equipment for use in the 
performance of the Construction Contract. The term Claimant also includes any 
individual or entity that has rightfully asserted a claim under an applicable mechanic’s 
lien or similar statute against the real property upon which the Project is located. The 
intent of this Bond is to include without limitation in the terms of “labor, materials, or 
equipment” that part of the water, gas, power, light, heat, oil, gasoline, telephone service, 
or rental equipment used in the Construction Contract, architectural and engineering 
services required for performance of the work of the Contractor and the Contractor’s 
subcontractors, and all other items for which a mechanic’s lien may be asserted in the 
jurisdiction where the labor, materials, or equipment were furnished. 

16.3. Construction Contract—The agreement between the Owner and Contractor identified 
on the cover page, including all Contract Documents and all changes made to the 
agreement and the Contract Documents. 

16.4. Owner Default—Failure of the Owner, which has not been remedied or waived, to pay 
the Contractor as required under the Construction Contract or to perform and complete 
or comply with the other material terms of the Construction Contract. 

16.5. Contract Documents—All the documents that comprise the agreement between the 
Owner and Contractor. 

17. If this Bond is issued for an agreement between a contractor and subcontractor, the term
Contractor in this Bond will be deemed to be Subcontractor and the term Owner will be
deemed to be Contractor.

18. Modifications to this Bond are as follows: None.

END OF DOCUMENT 
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DOCUMENT 00_72_00 

GENERAL CONDITIONS 

ARTICLE 1 — DEFINITIONS AND TERMINOLOGY 
1.01 Defined Terms 

A. Wherever used in the Bidding Requirements or Contract Documents, a term printed
with initial capital letters, including the term’s singular and plural forms, will have the
meaning indicated in the definitions below. In addition to terms specifically defined,
terms with initial capital letters in the Contract Documents include references to
identified articles and paragraphs, and the titles of other documents or forms.
1. Addenda—Written or graphic instruments issued prior to the opening of Bids

which clarify, correct, or change the Bidding Requirements or the proposed
Contract Documents.

2. Agreement—The written instrument, executed by Owner and Contractor, that
sets forth the Contract Price and Contract Times, identifies the parties and the
Engineer, and designates the specific items that are Contract Documents.

3. Application for Payment—The document prepared by Contractor, in a form
acceptable to Engineer, to request progress or final payments, and which is to
be accompanied by such supporting documentation as is required by the
Contract Documents.

4. Bid—The offer of a Bidder submitted on the prescribed form setting forth the
prices for the Work to be performed.

5. Bidder—An individual or entity that submits a Bid to Owner.
6. Bidding Documents—The Bidding Requirements, the proposed Contract

Documents, and all Addenda.
7. Bidding Requirements—The Advertisement or invitation to bid, Instructions to

Bidders, Bid Bond or other Bid security, if any, the Bid Form, and the Bid with
any attachments.

8. Change Order—A document which is signed by Contractor and Owner and
authorizes an addition, deletion, or revision in the Work or an adjustment in the
Contract Price or the Contract Times, or other revision to the Contract, issued
on or after the Effective Date of the Contract.

9. Change Proposal—A written request by Contractor, duly submitted in
compliance with the procedural requirements set forth herein, seeking an
adjustment in Contract Price or Contract Times; contesting an initial decision by
Engineer concerning the requirements of the Contract Documents or the
acceptability of Work under the Contract Documents; challenging a set-off
against payments due; or seeking other relief with respect to the terms of the
Contract.

10. Claim
a. A demand or assertion by Owner directly to Contractor, duly submitted in

compliance with the procedural requirements set forth herein, seeking an
adjustment of Contract Price or Contract Times; contesting an initial
decision by Engineer concerning the requirements of the Contract
Documents or the acceptability of Work under the Contract Documents;
contesting Engineer’s decision regarding a Change Proposal; seeking
resolution of a contractual issue that Engineer has declined to address; or
seeking other relief with respect to the terms of the Contract.
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b. A demand or assertion by Contractor directly to Owner, duly submitted in
compliance with the procedural requirements set forth herein, contesting
Engineer’s decision regarding a Change Proposal, or seeking resolution of
a contractual issue that Engineer has declined to address.

c. A demand or assertion by Owner or Contractor, duly submitted in
compliance with the procedural requirements set forth herein, made
pursuant to Paragraph 12.01.A.4, concerning disputes arising after
Engineer has issued a recommendation of final payment.

d. A demand for money or services by a third party is not a Claim.
11. Constituent of Concern—Asbestos, petroleum, radioactive materials,

polychlorinated biphenyls (PCBs), lead-based paint (as defined by the
HUD/EPA standard), hazardous waste, and any substance, product, waste, or
other material of any nature whatsoever that is or becomes listed, regulated, or
addressed pursuant to Laws and Regulations regulating, relating to, or
imposing liability or standards of conduct concerning, any hazardous, toxic, or
dangerous waste, substance, or material.

12. Contract—The entire and integrated written contract between Owner and
Contractor concerning the Work.

13. Contract Documents—Those items so designated in the Agreement, and which
together comprise the Contract.

14. Contract Price—The money that Owner has agreed to pay Contractor for
completion of the Work in accordance with the Contract Documents.

15. Contract Times—The number of days or the dates by which Contractor shall:
(a) achieve Milestones, if any; (b) achieve Substantial Completion; and
(c) complete the Work.

16. Contractor—The individual or entity with which Owner has contracted for
performance of the Work.

17. Cost of the Work—See Paragraph 13.01 for definition.
18. Drawings—The part of the Contract that graphically shows the scope, extent,

and character of the Work to be performed by Contractor.
19. Effective Date of the Contract—The date, indicated in the Agreement, on which

the Contract becomes effective.
20. Electronic Document—Any Project-related correspondence, attachments to

correspondence, data, documents, drawings, information, or graphics, including
but not limited to Shop Drawings and other Submittals, that are in an electronic
or digital format.

21. Electronic Means—Electronic mail (email), upload/download from a secure
Project website, or other communications methods that allow: (a) the
transmission or communication of Electronic Documents; (b) the documentation
of transmissions, including sending and receipt; (c) printing of the transmitted
Electronic Document by the recipient; (d) the storage and archiving of the
Electronic Document by sender and recipient; and (e) the use by recipient of
the Electronic Document for purposes permitted by this Contract. Electronic
Means does not include the use of text messaging, or of Facebook, Twitter,
Instagram, or similar social media services for transmission of Electronic
Documents.

22. Engineer—The individual or entity named as such in the Agreement.
23. Field Order—A written order issued by Engineer which requires minor changes

in the Work but does not change the Contract Price or the Contract Times.
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24. Hazardous Environmental Condition—The presence at the Site of Constituents
of Concern in such quantities or circumstances that may present a danger to
persons or property exposed thereto.
a. The presence at the Site of materials that are necessary for the execution

of the Work, or that are to be incorporated into the Work, and that are
controlled and contained pursuant to industry practices, Laws and
Regulations, and the requirements of the Contract, is not a Hazardous
Environmental Condition.

b. The presence of Constituents of Concern that are to be removed or
remediated as part of the Work is not a Hazardous Environmental
Condition.

c. The presence of Constituents of Concern as part of the routine, anticipated,
and obvious working conditions at the Site, is not a Hazardous
Environmental Condition.

25. Laws and Regulations; Laws or Regulations—Any and all applicable laws,
statutes, rules, regulations, ordinances, codes, and binding decrees,
resolutions, and orders of any and all governmental bodies, agencies,
authorities, and courts having jurisdiction.

26. Liens—Charges, security interests, or encumbrances upon Contract-related
funds, real property, or personal property.

27. Milestone—A principal event in the performance of the Work that the Contract
requires Contractor to achieve by an intermediate completion date, or by a time
prior to Substantial Completion of all the Work.

28. Notice of Award—The written notice by Owner to a Bidder of Owner’s
acceptance of the Bid.

29. Notice to Proceed—A written notice by Owner to Contractor fixing the date on
which the Contract Times will commence to run and on which Contractor shall
start to perform the Work.

30. Owner—The individual or entity with which Contractor has contracted regarding
the Work, and which has agreed to pay Contractor for the performance of the
Work, pursuant to the terms of the Contract.

31. Progress Schedule—A schedule, prepared and maintained by Contractor,
describing the sequence and duration of the activities comprising Contractor’s
plan to accomplish the Work within the Contract Times.

32. Project—The total undertaking to be accomplished for Owner by engineers,
contractors, and others, including planning, study, design, construction, testing,
commissioning, and start-up, and of which the Work to be performed under the
Contract Documents is a part.

33. Resident Project Representative—The authorized representative of Engineer
assigned to assist Engineer at the Site. As used herein, the term Resident
Project Representative (RPR) includes any assistants or field staff of Resident
Project Representative.

34. Samples—Physical examples of materials, equipment, or workmanship that are
representative of some portion of the Work and that establish the standards by
which such portion of the Work will be judged.

35. Schedule of Submittals—A schedule, prepared and maintained by Contractor,
of required submittals and the time requirements for Engineer’s review of the
submittals.

36. Schedule of Values—A schedule, prepared and maintained by Contractor,
allocating portions of the Contract Price to various portions of the Work and
used as the basis for reviewing Contractor’s Applications for Payment.
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37. Shop Drawings—All drawings, diagrams, illustrations, schedules, and other
data or information that are specifically prepared or assembled by or for
Contractor and submitted by Contractor to illustrate some portion of the Work.
Shop Drawings, whether approved or not, are not Drawings and are not
Contract Documents.

38. Site—Lands or areas indicated in the Contract Documents as being furnished
by Owner upon which the Work is to be performed, including rights-of-way and
easements, and such other lands or areas furnished by Owner which are
designated for the use of Contractor.

39. Specifications—The part of the Contract that consists of written requirements
for materials, equipment, systems, standards, and workmanship as applied to
the Work, and certain administrative requirements and procedural matters
applicable to the Work.

40. Subcontractor—An individual or entity having a direct contract with Contractor
or with any other Subcontractor for the performance of a part of the Work.

41. Submittal—A written or graphic document, prepared by or for Contractor, which
the Contract Documents require Contractor to submit to Engineer, or that is
indicated as a Submittal in the Schedule of Submittals accepted by Engineer.
Submittals may include Shop Drawings and Samples; schedules; product data;
Owner-delegated designs; sustainable design information; information on
special procedures; testing plans; results of tests and evaluations, source
quality-control testing and inspections, and field or Site quality-control testing
and inspections; warranties and certifications; Suppliers’ instructions and
reports; records of delivery of spare parts and tools; operations and
maintenance data; Project photographic documentation; record documents; and
other such documents required by the Contract Documents. Submittals,
whether or not approved or accepted by Engineer, are not Contract Documents.
Change Proposals, Change Orders, Claims, notices, Applications for Payment,
and requests for interpretation or clarification are not Submittals.

42. Substantial Completion—The time at which the Work (or a specified part
thereof) has progressed to the point where, in the opinion of Engineer, the Work
(or a specified part thereof) is sufficiently complete, in accordance with the
Contract Documents, so that the Work (or a specified part thereof) can be
utilized for the purposes for which it is intended. The terms “substantially
complete” and “substantially completed” as applied to all or part of the Work
refer to Substantial Completion of such Work.

43. Successful Bidder—The Bidder to which the Owner makes an award of
contract.

44. Supplementary Conditions—The part of the Contract that amends or
supplements these General Conditions.

45. Supplier—A manufacturer, fabricator, supplier, distributor, or vendor having a
direct contract with Contractor or with any Subcontractor to furnish materials or
equipment to be incorporated in the Work by Contractor or a Subcontractor.

46. Technical Data
a. Those items expressly identified as Technical Data in the Supplementary

Conditions, with respect to either (1) existing subsurface conditions at or
adjacent to the Site, or existing physical conditions at or adjacent to the
Site including existing surface or subsurface structures (except
Underground Facilities) or (2) Hazardous Environmental Conditions at the
Site.
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b. If no such express identifications of Technical Data have been made with
respect to conditions at the Site, then Technical Data is defined, with
respect to conditions at the Site under Paragraphs 5.03, 5.04, and 5.06, as
the data contained in boring logs, recorded measurements of subsurface
water levels, assessments of the condition of subsurface facilities,
laboratory test results, and other factual, objective information regarding
conditions at the Site that are set forth in any geotechnical, environmental,
or other Site or facilities conditions report prepared for the Project and
made available to Contractor.

c. Information and data regarding the presence or location of Underground
Facilities are not intended to be categorized, identified, or defined as
Technical Data, and instead Underground Facilities are shown or indicated
on the Drawings.

47. Underground Facilities—All active or not-in-service underground lines,
pipelines, conduits, ducts, encasements, cables, wires, manholes, vaults, tanks,
tunnels, or other such facilities or systems at the Site, including but not limited
to those facilities or systems that produce, transmit, distribute, or convey
telephone or other communications, cable television, fiber optic transmissions,
power, electricity, light, heat, gases, oil, crude oil products, liquid petroleum
products, water, steam, waste, wastewater, storm water, other liquids or
chemicals, or traffic or other control systems. An abandoned facility or system is
not an Underground Facility.

48. Unit Price Work—Work to be paid for on the basis of unit prices.
49. Work—The entire construction or the various separately identifiable parts

thereof required to be provided under the Contract Documents. Work includes
and is the result of performing or providing all labor, services, and
documentation necessary to produce such construction; furnishing, installing,
and incorporating all materials and equipment into such construction; and may
include related services such as testing, start-up, and commissioning, all as
required by the Contract Documents.

50. Work Change Directive—A written directive to Contractor issued on or after the
Effective Date of the Contract, signed by Owner and recommended by
Engineer, ordering an addition, deletion, or revision in the Work.

1.02 Terminology 
A. The words and terms discussed in Paragraphs 1.02.B, C, D, and E are not defined

terms that require initial capital letters, but, when used in the Bidding Requirements
or Contract Documents, have the indicated meaning.

B. Intent of Certain Terms or Adjectives: The Contract Documents include the terms
“as allowed,” “as approved,” “as ordered,” “as directed” or terms of like effect or
import to authorize an exercise of professional judgment by Engineer. In addition,
the adjectives “reasonable,” “suitable,” “acceptable,” “proper,” “satisfactory,” or
adjectives of like effect or import are used to describe an action or determination of
Engineer as to the Work. It is intended that such exercise of professional judgment,
action, or determination will be solely to evaluate, in general, the Work for
compliance with the information in the Contract Documents and with the design
concept of the Project as a functioning whole as shown or indicated in the Contract
Documents (unless there is a specific statement indicating otherwise). The use of
any such term or adjective is not intended to and shall not be effective to assign to
Engineer any duty or authority to supervise or direct the performance of the Work, or
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any duty or authority to undertake responsibility contrary to the provisions of 
Article 10 or any other provision of the Contract Documents. 

C. Day: The word “day” means a calendar day of 24 hours measured from midnight to
the next midnight.

D. Defective: The word “defective,” when modifying the word “Work,” refers to Work
that is unsatisfactory, faulty, or deficient in that it:
1. does not conform to the Contract Documents;
2. does not meet the requirements of any applicable inspection, reference

standard, test, or approval referred to in the Contract Documents; or
3. has been damaged prior to Engineer’s recommendation of final payment

(unless responsibility for the protection thereof has been assumed by Owner at
Substantial Completion in accordance with Paragraph 15.03 or
Paragraph 15.04).

E. Furnish, Install, Perform, Provide
1. The word “furnish,” when used in connection with services, materials, or

equipment, means to supply and deliver said services, materials, or equipment
to the Site (or some other specified location) ready for use or installation and in
usable or operable condition.

2. The word “install,” when used in connection with services, materials, or
equipment, means to put into use or place in final position said services,
materials, or equipment complete and ready for intended use.

3. The words “perform” or “provide,” when used in connection with services,
materials, or equipment, means to furnish and install said services, materials, or
equipment complete and ready for intended use.

4. If the Contract Documents establish an obligation of Contractor with respect to
specific services, materials, or equipment, but do not expressly use any of the
four words “furnish,” “install,” “perform,” or “provide,” then Contractor shall
furnish and install said services, materials, or equipment complete and ready
for intended use.

F. Contract Price or Contract Times: References to a change in “Contract Price or
Contract Times” or “Contract Times or Contract Price” or similar, indicate that such
change applies to (1) Contract Price, (2) Contract Times, or (3) both Contract Price
and Contract Times, as warranted, even if the term “or both” is not expressed.

G. Unless stated otherwise in the Contract Documents, words or phrases that have a
well-known technical or construction industry or trade meaning are used in the
Contract Documents in accordance with such recognized meaning.

ARTICLE 2 — PRELIMINARY MATTERS 
2.01 Delivery of Performance and Payment Bonds; Evidence of Insurance 

A. Performance and Payment Bonds: When Contractor delivers the signed
counterparts of the Agreement to Owner, Contractor shall also deliver to Owner the
performance bond and payment bond (if the Contract requires Contractor to furnish
such bonds).

B. Evidence of Contractor’s Insurance: When Contractor delivers the signed
counterparts of the Agreement to Owner, Contractor shall also deliver to Owner,
with copies to each additional insured (as identified in the Contract), the certificates,
endorsements, and other evidence of insurance required to be provided by
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Contractor in accordance with Article 6, except to the extent the Supplementary 
Conditions expressly establish other dates for delivery of specific insurance policies. 

C. Evidence of Owner’s Insurance: After receipt of the signed counterparts of the
Agreement and all required bonds and insurance documentation, Owner shall
promptly deliver to Contractor, with copies to each additional insured (as identified in
the Contract), the certificates and other evidence of insurance required to be
provided by Owner under Article 6.

2.02 Copies of Documents 
A. Owner shall furnish to Contractor four printed copies of the Contract (including one

fully signed counterpart of the Agreement), and one copy in electronic portable
document format (PDF). Additional printed copies will be furnished upon request at
the cost of reproduction.

B. Owner shall maintain and safeguard at least one original printed record version of
the Contract, including Drawings and Specifications signed and sealed by Engineer
and other design professionals. Owner shall make such original printed record
version of the Contract available to Contractor for review. Owner may delegate the
responsibilities under this provision to Engineer.

2.03 Before Starting Construction 
A. Preliminary Schedules: Within 10 days after the Effective Date of the Contract (or as

otherwise required by the Contract Documents), Contractor shall submit to Engineer
for timely review:
1. a preliminary Progress Schedule indicating the times (numbers of days or

dates) for starting and completing the various stages of the Work, including any
Milestones specified in the Contract;

2. a preliminary Schedule of Submittals; and
3. a preliminary Schedule of Values for all of the Work which includes quantities

and prices of items which when added together equal the Contract Price and
subdivides the Work into component parts in sufficient detail to serve as the
basis for progress payments during performance of the Work. Such prices will
include an appropriate amount of overhead and profit applicable to each item of
Work.

2.04 Preconstruction Conference; Designation of Authorized Representatives 
A. Before any Work at the Site is started, a conference attended by Owner, Contractor,

Engineer, and others as appropriate will be held to establish a working
understanding among the parties as to the Work, and to discuss the schedules
referred to in Paragraph 2.03.A, procedures for handling Shop Drawings, Samples,
and other Submittals, processing Applications for Payment, electronic or digital
transmittals, and maintaining required records.

B. At this conference Owner and Contractor each shall designate, in writing, a specific
individual to act as its authorized representative with respect to the services and
responsibilities under the Contract. Such individuals shall have the authority to
transmit and receive information, render decisions relative to the Contract, and
otherwise act on behalf of each respective party.
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2.05 Acceptance of Schedules 
A. At least 10 days before submission of the first Application for Payment a

conference, attended by Contractor, Engineer, and others as appropriate, will be
held to review the schedules submitted in accordance with Paragraph 2.03.A. No
progress payment will be made to Contractor until acceptable schedules are
submitted to Engineer.
1. The Progress Schedule will be acceptable to Engineer if it provides an orderly

progression of the Work to completion within the Contract Times. Such
acceptance will not impose on Engineer responsibility for the Progress
Schedule, for sequencing, scheduling, or progress of the Work, nor interfere
with or relieve Contractor from Contractor’s full responsibility therefor.

2. Contractor’s Schedule of Submittals will be acceptable to Engineer if it provides
a workable arrangement for reviewing and processing the required submittals.

3. Contractor’s Schedule of Values will be acceptable to Engineer as to form and
substance if it provides a reasonable allocation of the Contract Price to the
component parts of the Work.

4. If a schedule is not acceptable, Contractor will have an additional 10 days to
revise and resubmit the schedule.

2.06 Electronic Transmittals 
A. Except as otherwise stated elsewhere in the Contract, the Owner, Engineer, and

Contractor may send, and shall accept, Electronic Documents transmitted by
Electronic Means.

B. If the Contract does not establish protocols for Electronic Means, then Owner,
Engineer, and Contractor shall jointly develop such protocols.

C. Subject to any governing protocols for Electronic Means, when transmitting
Electronic Documents by Electronic Means, the transmitting party makes no
representations as to long-term compatibility, usability, or readability of the
Electronic Documents resulting from the recipient’s use of software application
packages, operating systems, or computer hardware differing from those used in the
drafting or transmittal of the Electronic Documents.

ARTICLE 3 — CONTRACT DOCUMENTS: INTENT, REQUIREMENTS, REUSE 
3.01 Intent 

A. The Contract Documents are complementary; what is required by one Contract
Document is as binding as if required by all.

B. It is the intent of the Contract Documents to describe a functionally complete Project
(or part thereof) to be constructed in accordance with the Contract Documents.

C. Unless otherwise stated in the Contract Documents, if there is a discrepancy
between the electronic versions of the Contract Documents (including any printed
copies derived from such electronic versions) and the printed record version, the
printed record version will govern.

D. The Contract supersedes prior negotiations, representations, and agreements,
whether written or oral.

E. Engineer will issue clarifications and interpretations of the Contract Documents as
provided herein.
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F. Any provision or part of the Contract Documents held to be void or unenforceable
under any Law or Regulation will be deemed stricken, and all remaining provisions
will continue to be valid and binding upon Owner and Contractor, which agree that
the Contract Documents will be reformed to replace such stricken provision or part
thereof with a valid and enforceable provision that comes as close as possible to
expressing the intention of the stricken provision.

G. Nothing in the Contract Documents creates:
1. any contractual relationship between Owner or Engineer and any

Subcontractor, Supplier, or other individual or entity performing or furnishing
any of the Work, for the benefit of such Subcontractor, Supplier, or other
individual or entity; or

2. any obligation on the part of Owner or Engineer to pay or to see to the payment
of any money due any such Subcontractor, Supplier, or other individual or
entity, except as may otherwise be required by Laws and Regulations.

3.02 Reference Standards 
A. Standards Specifications, Codes, Laws and Regulations

1. Reference in the Contract Documents to standard specifications, manuals,
reference standards, or codes of any technical society, organization, or
association, or to Laws or Regulations, whether such reference be specific or
by implication, means the standard specification, manual, reference standard,
code, or Laws or Regulations in effect at the time of opening of Bids (or on the
Effective Date of the Contract if there were no Bids), except as may be
otherwise specifically stated in the Contract Documents.

2. No provision of any such standard specification, manual, reference standard, or
code, and no instruction of a Supplier, will be effective to change the duties or
responsibilities of Owner, Contractor, or Engineer from those set forth in the
part of the Contract Documents prepared by or for Engineer. No such provision
or instruction shall be effective to assign to Owner or Engineer any duty or
authority to supervise or direct the performance of the Work, or any duty or
authority to undertake responsibility inconsistent with the provisions of the part
of the Contract Documents prepared by or for Engineer.

3.03 Reporting and Resolving Discrepancies 
A. Reporting Discrepancies

1. Contractor’s Verification of Figures and Field Measurements: Before
undertaking each part of the Work, Contractor shall carefully study the Contract
Documents, and check and verify pertinent figures and dimensions therein,
particularly with respect to applicable field measurements. Contractor shall
promptly report in writing to Engineer any conflict, error, ambiguity, or
discrepancy that Contractor discovers, or has actual knowledge of, and shall
not proceed with any Work affected thereby until the conflict, error, ambiguity,
or discrepancy is resolved by a clarification or interpretation by Engineer, or by
an amendment or supplement to the Contract issued pursuant to
Paragraph 11.01.

2. Contractor’s Review of Contract Documents: If, before or during the
performance of the Work, Contractor discovers any conflict, error, ambiguity, or
discrepancy within the Contract Documents, or between the Contract
Documents and (a) any applicable Law or Regulation, (b) actual field
conditions, (c) any standard specification, manual, reference standard, or code,
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or (d) any instruction of any Supplier, then Contractor shall promptly report it to 
Engineer in writing. Contractor shall not proceed with the Work affected thereby 
(except in an emergency as required by Paragraph 7.15) until the conflict, error, 
ambiguity, or discrepancy is resolved, by a clarification or interpretation by 
Engineer, or by an amendment or supplement to the Contract issued pursuant 
to Paragraph 11.01. 

3. Contractor shall not be liable to Owner or Engineer for failure to report any
conflict, error, ambiguity, or discrepancy in the Contract Documents unless
Contractor had actual knowledge thereof.

B. Resolving Discrepancies
1. Except as may be otherwise specifically stated in the Contract Documents, the

provisions of the part of the Contract Documents prepared by or for Engineer
take precedence in resolving any conflict, error, ambiguity, or discrepancy
between such provisions of the Contract Documents and:
a. the provisions of any standard specification, manual, reference standard, or

code, or the instruction of any Supplier (whether or not specifically
incorporated by reference as a Contract Document); or

b. the provisions of any Laws or Regulations applicable to the performance of
the Work (unless such an interpretation of the provisions of the Contract
Documents would result in violation of such Law or Regulation).

3.04 Requirements of the Contract Documents 
A. During the performance of the Work and until final payment, Contractor and Owner

shall submit to the Engineer in writing all matters in question concerning the
requirements of the Contract Documents (sometimes referred to as requests for
information or interpretation—RFIs), or relating to the acceptability of the Work
under the Contract Documents, as soon as possible after such matters arise.
Engineer will be the initial interpreter of the requirements of the Contract
Documents, and judge of the acceptability of the Work.

B. Engineer will, with reasonable promptness, render a written clarification,
interpretation, or decision on the issue submitted, or initiate an amendment or
supplement to the Contract Documents. Engineer’s written clarification,
interpretation, or decision will be final and binding on Contractor, unless it appeals
by submitting a Change Proposal, and on Owner, unless it appeals by filing a Claim.

C. If a submitted matter in question concerns terms and conditions of the Contract
Documents that do not involve (1) the performance or acceptability of the Work
under the Contract Documents, (2) the design (as set forth in the Drawings,
Specifications, or otherwise), or (3) other engineering or technical matters, then
Engineer will promptly notify Owner and Contractor in writing that Engineer is unable
to provide a decision or interpretation. If Owner and Contractor are unable to agree
on resolution of such a matter in question, either party may pursue resolution as
provided in Article 12.

3.05 Reuse of Documents 
A. Contractor and its Subcontractors and Suppliers shall not:

1. have or acquire any title to or ownership rights in any of the Drawings,
Specifications, or other documents (or copies of any thereof) prepared by or
bearing the seal of Engineer or its consultants, including electronic media
versions, or reuse any such Drawings, Specifications, other documents, or
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copies thereof on extensions of the Project or any other project without written 
consent of Owner and Engineer and specific written verification or adaptation 
by Engineer; or 

2. have or acquire any title or ownership rights in any other Contract Documents,
reuse any such Contract Documents for any purpose without Owner’s express
written consent, or violate any copyrights pertaining to such Contract
Documents.

B. The prohibitions of this Paragraph 3.05 will survive final payment, or termination of
the Contract. Nothing herein precludes Contractor from retaining copies of the
Contract Documents for record purposes.

ARTICLE 4 — COMMENCEMENT AND PROGRESS OF THE WORK 
4.01 Commencement of Contract Times; Notice to Proceed 

A. The Contract Times will commence to run on the 30th day after the Effective Date of
the Contract or, if a Notice to Proceed is given, on the day indicated in the Notice to
Proceed. A Notice to Proceed may be given at any time within 30 days after the
Effective Date of the Contract. In no event will the Contract Times commence to run
later than the 60th day after the day of Bid opening or the 30th day after the
Effective Date of the Contract, whichever date is earlier.

4.02 Starting the Work 
A. Contractor shall start to perform the Work on the date when the Contract Times

commence to run. No Work may be done at the Site prior to such date.
4.03 Reference Points 

A. Owner shall provide engineering surveys to establish reference points for
construction which in Engineer’s judgment are necessary to enable Contractor to
proceed with the Work. Contractor shall be responsible for laying out the Work, shall
protect and preserve the established reference points and property monuments, and
shall make no changes or relocations without the prior written approval of Owner.
Contractor shall report to Engineer whenever any reference point or property
monument is lost or destroyed or requires relocation because of necessary changes
in grades or locations, and shall be responsible for the accurate replacement or
relocation of such reference points or property monuments by professionally
qualified personnel.

4.04 Progress Schedule 
A. Contractor shall adhere to the Progress Schedule established in accordance with

Paragraph 2.05 as it may be adjusted from time to time as provided below.
1. Contractor shall submit to Engineer for acceptance (to the extent indicated in

Paragraph 2.05) proposed adjustments in the Progress Schedule that will not
result in changing the Contract Times.

2. Proposed adjustments in the Progress Schedule that will change the Contract
Times must be submitted in accordance with the requirements of Article 11.

B. Contractor shall carry on the Work and adhere to the Progress Schedule during all
disputes or disagreements with Owner. No Work will be delayed or postponed
pending resolution of any disputes or disagreements, or during any appeal process,
except as permitted by Paragraph 16.04, or as Owner and Contractor may
otherwise agree in writing.
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4.05 Delays in Contractor’s Progress 
A. If Owner, Engineer, or anyone for whom Owner is responsible, delays, disrupts, or

interferes with the performance or progress of the Work, then Contractor shall be
entitled to an equitable adjustment in Contract Price or Contract Times.

B. Contractor shall not be entitled to an adjustment in Contract Price or Contract Times
for delay, disruption, or interference caused by or within the control of Contractor.
Delay, disruption, and interference attributable to and within the control of a
Subcontractor or Supplier shall be deemed to be within the control of Contractor.

C. If Contractor’s performance or progress is delayed, disrupted, or interfered with by
unanticipated causes not the fault of and beyond the control of Owner, Contractor,
and those for which they are responsible, then Contractor shall be entitled to an
equitable adjustment in Contract Times. Such an adjustment will be Contractor’s
sole and exclusive remedy for the delays, disruption, and interference described in
this paragraph. Causes of delay, disruption, or interference that may give rise to an
adjustment in Contract Times under this paragraph include but are not limited to the
following:
1. Severe and unavoidable natural catastrophes such as fires, floods, epidemics,

and earthquakes;
2. Abnormal weather conditions;
3. Acts or failures to act of third-party utility owners or other third-party entities

(other than those third-party utility owners or other third-party entities
performing other work at or adjacent to the Site as arranged by or under
contract with Owner, as contemplated in Article 8); and

4. Acts of war or terrorism.
D. Contractor’s entitlement to an adjustment of Contract Times or Contract Price is

limited as follows:
1. Contractor’s entitlement to an adjustment of the Contract Times is conditioned

on the delay, disruption, or interference adversely affecting an activity on the
critical path to completion of the Work, as of the time of the delay, disruption, or
interference.

2. Contractor shall not be entitled to an adjustment in Contract Price for any delay,
disruption, or interference if such delay is concurrent with a delay, disruption, or
interference caused by or within the control of Contractor. Such a concurrent
delay by Contractor shall not preclude an adjustment of Contract Times to
which Contractor is otherwise entitled.

3. Adjustments of Contract Times or Contract Price are subject to the provisions of
Article 11.

E. Each Contractor request or Change Proposal seeking an increase in Contract Times
or Contract Price must be supplemented by supporting data that sets forth in detail
the following:
1. The circumstances that form the basis for the requested adjustment;
2. The date upon which each cause of delay, disruption, or interference began to

affect the progress of the Work;
3. The date upon which each cause of delay, disruption, or interference ceased to

affect the progress of the Work;
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4. The number of days’ increase in Contract Times claimed as a consequence of
each such cause of delay, disruption, or interference; and

5. The impact on Contract Price, in accordance with the provisions of
Paragraph 11.07.

Contractor shall also furnish such additional supporting documentation as Owner or 
Engineer may require including, where appropriate, a revised progress schedule 
indicating all the activities affected by the delay, disruption, or interference, and an 
explanation of the effect of the delay, disruption, or interference on the critical path to 
completion of the Work. 

F. Delays, disruption, and interference to the performance or progress of the Work
resulting from the existence of a differing subsurface or physical condition, an
Underground Facility that was not shown or indicated by the Contract Documents,
or not shown or indicated with reasonable accuracy, and those resulting from
Hazardous Environmental Conditions, are governed by Article 5, together with the
provisions of Paragraphs 4.05.D and 4.05.E.

G. Paragraph 8.03 addresses delays, disruption, and interference to the performance
or progress of the Work resulting from the performance of certain other work at or
adjacent to the Site.

ARTICLE 5 — SITE; SUBSURFACE AND PHYSICAL CONDITIONS; HAZARDOUS 
ENVIRONMENTAL CONDITIONS 
5.01 Availability of Lands 

A. Owner shall furnish the Site. Owner shall notify Contractor in writing of any
encumbrances or restrictions not of general application but specifically related to
use of the Site with which Contractor must comply in performing the Work.

B. Upon reasonable written request, Owner shall furnish Contractor with a current
statement of record legal title and legal description of the lands upon which
permanent improvements are to be made and Owner’s interest therein as necessary
for giving notice of or filing a mechanic’s or construction lien against such lands in
accordance with applicable Laws and Regulations.

C. Contractor shall provide for all additional lands and access thereto that may be
required for temporary construction facilities or storage of materials and equipment.

5.02 Use of Site and Other Areas 
A. Limitation on Use of Site and Other Areas

1. Contractor shall confine construction equipment, temporary construction
facilities, the storage of materials and equipment, and the operations of workers
to the Site, adjacent areas that Contractor has arranged to use through
construction easements or otherwise, and other adjacent areas permitted by
Laws and Regulations, and shall not unreasonably encumber the Site and such
other adjacent areas with construction equipment or other materials or
equipment. Contractor shall assume full responsibility for (a) damage to the
Site; (b) damage to any such other adjacent areas used for Contractor’s
operations; (c) damage to any other adjacent land or areas, or to
improvements, structures, utilities, or similar facilities located at such adjacent
lands or areas; and (d) for injuries and losses sustained by the owners or
occupants of any such land or areas; provided that such damage or injuries
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result from the performance of the Work or from other actions or conduct of the 
Contractor or those for which Contractor is responsible. 

2. If a damage or injury claim is made by the owner or occupant of any such land
or area because of the performance of the Work, or because of other actions or
conduct of the Contractor or those for which Contractor is responsible,
Contractor shall (a) take immediate corrective or remedial action as required by
Paragraph 7.13, or otherwise; (b) promptly attempt to settle the claim as to all
parties through negotiations with such owner or occupant, or otherwise resolve
the claim by arbitration or other dispute resolution proceeding, or in a court of
competent jurisdiction; and (c) to the fullest extent permitted by Laws and
Regulations, indemnify and hold harmless Owner and Engineer, and the
officers, directors, members, partners, employees, agents, consultants and
subcontractors of each and any of them, from and against any such claim, and
against all costs, losses, and damages (including but not limited to all fees and
charges of engineers, architects, attorneys, and other professionals and all
court or arbitration or other dispute resolution costs) arising out of or relating to
any claim or action, legal or equitable, brought by any such owner or occupant
against Owner, Engineer, or any other party indemnified hereunder to the
extent caused directly or indirectly, in whole or in part by, or based upon,
Contractor’s performance of the Work, or because of other actions or conduct
of the Contractor or those for which Contractor is responsible.

B. Removal of Debris During Performance of the Work: During the progress of the
Work the Contractor shall keep the Site and other adjacent areas free from
accumulations of waste materials, rubbish, and other debris. Removal and disposal
of such waste materials, rubbish, and other debris will conform to applicable Laws
and Regulations.

C. Cleaning: Prior to Substantial Completion of the Work Contractor shall clean the Site
and the Work and make it ready for utilization by Owner. At the completion of the
Work Contractor shall remove from the Site and adjacent areas all tools, appliances,
construction equipment and machinery, and surplus materials and shall restore to
original condition all property not designated for alteration by the Contract
Documents.

D. Loading of Structures: Contractor shall not load nor permit any part of any structure
to be loaded in any manner that will endanger the structure, nor shall Contractor
subject any part of the Work or adjacent structures or land to stresses or pressures
that will endanger them.

5.03 Subsurface and Physical Conditions 
A. Reports and Drawings: The Supplementary Conditions identify:

1. Those reports of explorations and tests of subsurface conditions at or adjacent
to the Site that contain Technical Data;

2. Those drawings of existing physical conditions at or adjacent to the Site,
including those drawings depicting existing surface or subsurface structures at
or adjacent to the Site (except Underground Facilities), that contain Technical
Data; and

3. Technical Data contained in such reports and drawings.
B. Underground Facilities: Underground Facilities are shown or indicated on the

Drawings, pursuant to Paragraph 5.05, and not in the drawings referred to in
Paragraph 5.03.A. Information and data regarding the presence or location of
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Underground Facilities are not intended to be categorized, identified, or defined as 
Technical Data. 

C. Reliance by Contractor on Technical Data: Contractor may rely upon the accuracy
of the Technical Data expressly identified in the Supplementary Conditions with
respect to such reports and drawings, but such reports and drawings are not
Contract Documents. If no such express identification has been made, then
Contractor may rely upon the accuracy of the Technical Data as defined in
Paragraph 1.01.A.46.b.

D. Limitations of Other Data and Documents: Except for such reliance on Technical
Data, Contractor may not rely upon or make any claim against Owner or Engineer,
or any of their officers, directors, members, partners, employees, agents,
consultants, or subcontractors, with respect to:
1. the completeness of such reports and drawings for Contractor’s purposes,

including, but not limited to, any aspects of the means, methods, techniques,
sequences, and procedures of construction to be employed by Contractor, and
safety precautions and programs incident thereto;

2. other data, interpretations, opinions, and information contained in such reports
or shown or indicated in such drawings;

3. the contents of other Site-related documents made available to Contractor,
such as record drawings from other projects at or adjacent to the Site, or
Owner’s archival documents concerning the Site; or

4. any Contractor interpretation of or conclusion drawn from any Technical Data or
any such other data, interpretations, opinions, or information.

5.04 Differing Subsurface or Physical Conditions 
A. Notice by Contractor: If Contractor believes that any subsurface or physical

condition that is uncovered or revealed at the Site:
1. is of such a nature as to establish that any Technical Data on which Contractor

is entitled to rely as provided in Paragraph 5.03 is materially inaccurate;
2. is of such a nature as to require a change in the Drawings or Specifications;
3. differs materially from that shown or indicated in the Contract Documents; or
4. is of an unusual nature, and differs materially from conditions ordinarily

encountered and generally recognized as inherent in work of the character
provided for in the Contract Documents;

then Contractor shall, promptly after becoming aware thereof and before further 
disturbing the subsurface or physical conditions or performing any Work in connection 
therewith (except in an emergency as required by Paragraph 7.15), notify Owner and 
Engineer in writing about such condition. Contractor shall not further disturb such 
condition or perform any Work in connection therewith (except with respect to an 
emergency) until receipt of a written statement permitting Contractor to do so. 

B. Engineer’s Review: After receipt of written notice as required by the preceding
paragraph, Engineer will promptly review the subsurface or physical condition in
question; determine whether it is necessary for Owner to obtain additional
exploration or tests with respect to the condition; conclude whether the condition
falls within any one or more of the differing site condition categories in
Paragraph 5.04.A; obtain any pertinent cost or schedule information from
Contractor; prepare recommendations to Owner regarding the Contractor’s
resumption of Work in connection with the subsurface or physical condition in
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question and the need for any change in the Drawings or Specifications; and advise 
Owner in writing of Engineer’s findings, conclusions, and recommendations. 

C. Owner’s Statement to Contractor Regarding Site Condition: After receipt of
Engineer’s written findings, conclusions, and recommendations, Owner shall issue a
written statement to Contractor (with a copy to Engineer) regarding the subsurface
or physical condition in question, addressing the resumption of Work in connection
with such condition, indicating whether any change in the Drawings or Specifications
will be made, and adopting or rejecting Engineer’s written findings, conclusions, and
recommendations, in whole or in part.

D. Early Resumption of Work: If at any time Engineer determines that Work in
connection with the subsurface or physical condition in question may resume prior
to completion of Engineer’s review or Owner’s issuance of its statement to
Contractor, because the condition in question has been adequately documented,
and analyzed on a preliminary basis, then the Engineer may at its discretion instruct
Contractor to resume such Work.

E. Possible Price and Times Adjustments
1. Contractor shall be entitled to an equitable adjustment in Contract Price or

Contract Times, to the extent that the existence of a differing subsurface or
physical condition, or any related delay, disruption, or interference, causes an
increase or decrease in Contractor’s cost of, or time required for, performance
of the Work; subject, however, to the following:
a. Such condition must fall within any one or more of the categories described

in Paragraph 5.04.A;
b. With respect to Work that is paid for on a unit price basis, any adjustment

in Contract Price will be subject to the provisions of Paragraph 13.03; and,
c. Contractor’s entitlement to an adjustment of the Contract Times is subject

to the provisions of Paragraphs 4.05.D and 4.05.E.
2. Contractor shall not be entitled to any adjustment in the Contract Price or

Contract Times with respect to a subsurface or physical condition if:
a. Contractor knew of the existence of such condition at the time Contractor

made a commitment to Owner with respect to Contract Price and Contract
Times by the submission of a Bid or becoming bound under a negotiated
contract, or otherwise;

b. The existence of such condition reasonably could have been discovered or
revealed as a result of any examination, investigation, exploration, test, or
study of the Site and contiguous areas expressly required by the Bidding
Requirements or Contract Documents to be conducted by or for Contractor
prior to Contractor’s making such commitment; or

c. Contractor failed to give the written notice required by Paragraph 5.04.A.
3. If Owner and Contractor agree regarding Contractor’s entitlement to and the

amount or extent of any adjustment in the Contract Price or Contract Times,
then any such adjustment will be set forth in a Change Order.

4. Contractor may submit a Change Proposal regarding its entitlement to or the
amount or extent of any adjustment in the Contract Price or Contract Times, no
later than 30 days after Owner’s issuance of the Owner’s written statement to
Contractor regarding the subsurface or physical condition in question.

F. Underground Facilities; Hazardous Environmental Conditions: Paragraph 5.05
governs rights and responsibilities regarding the presence or location of
Underground Facilities. Paragraph 5.06 governs rights and responsibilities regarding
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Hazardous Environmental Conditions. The provisions of Paragraphs 5.03 and 5.04 
are not applicable to the presence or location of Underground Facilities, or to 
Hazardous Environmental Conditions. 

5.05 Underground Facilities 
A. Contractor’s Responsibilities: Unless it is otherwise expressly provided in the

Supplementary Conditions, the cost of all of the following are included in the
Contract Price, and Contractor shall have full responsibility for:
1. reviewing and checking all information and data regarding existing

Underground Facilities at the Site;
2. complying with applicable state and local utility damage prevention Laws and

Regulations;
3. verifying the actual location of those Underground Facilities shown or indicated

in the Contract Documents as being within the area affected by the Work, by
exposing such Underground Facilities during the course of construction;

4. coordination of the Work with the owners (including Owner) of such
Underground Facilities, during construction; and

5. the safety and protection of all existing Underground Facilities at the Site, and
repairing any damage thereto resulting from the Work.

B. Notice by Contractor: If Contractor believes that an Underground Facility that is
uncovered or revealed at the Site was not shown or indicated on the Drawings, or
was not shown or indicated on the Drawings with reasonable accuracy, then
Contractor shall, promptly after becoming aware thereof and before further
disturbing conditions affected thereby or performing any Work in connection
therewith (except in an emergency as required by Paragraph 7.15), notify Owner
and Engineer in writing regarding such Underground Facility.

C. Engineer’s Review: Engineer will:
1. promptly review the Underground Facility and conclude whether such

Underground Facility was not shown or indicated on the Drawings, or was not
shown or indicated with reasonable accuracy;

2. identify and communicate with the owner of the Underground Facility; prepare
recommendations to Owner (and if necessary issue any preliminary instructions
to Contractor) regarding the Contractor’s resumption of Work in connection with
the Underground Facility in question;

3. obtain any pertinent cost or schedule information from Contractor; determine
the extent, if any, to which a change is required in the Drawings or
Specifications to reflect and document the consequences of the existence or
location of the Underground Facility; and

4. advise Owner in writing of Engineer’s findings, conclusions, and
recommendations.

During such time, Contractor shall be responsible for the safety and protection of such 
Underground Facility. 

D. Owner’s Statement to Contractor Regarding Underground Facility: After receipt of
Engineer’s written findings, conclusions, and recommendations, Owner shall issue a
written statement to Contractor (with a copy to Engineer) regarding the Underground
Facility in question addressing the resumption of Work in connection with such
Underground Facility, indicating whether any change in the Drawings or
Specifications will be made, and adopting or rejecting Engineer’s written findings,
conclusions, and recommendations in whole or in part.
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E. Early Resumption of Work: If at any time Engineer determines that Work in
connection with the Underground Facility may resume prior to completion of
Engineer’s review or Owner’s issuance of its statement to Contractor, because the
Underground Facility in question and conditions affected by its presence have been
adequately documented, and analyzed on a preliminary basis, then the Engineer
may at its discretion instruct Contractor to resume such Work.

F. Possible Price and Times Adjustments
1. Contractor shall be entitled to an equitable adjustment in the Contract Price or

Contract Times, to the extent that any existing Underground Facility at the Site
that was not shown or indicated on the Drawings, or was not shown or indicated
with reasonable accuracy, or any related delay, disruption, or interference,
causes an increase or decrease in Contractor’s cost of, or time required for,
performance of the Work; subject, however, to the following:
a. With respect to Work that is paid for on a unit price basis, any adjustment

in Contract Price will be subject to the provisions of Paragraph 13.03;
b. Contractor’s entitlement to an adjustment of the Contract Times is subject

to the provisions of Paragraphs 4.05.D and 4.05.E; and
c. Contractor gave the notice required in Paragraph 5.05.B.

2. If Owner and Contractor agree regarding Contractor’s entitlement to and the
amount or extent of any adjustment in the Contract Price or Contract Times,
then any such adjustment will be set forth in a Change Order.

3. Contractor may submit a Change Proposal regarding its entitlement to or the
amount or extent of any adjustment in the Contract Price or Contract Times, no
later than 30 days after Owner’s issuance of the Owner’s written statement to
Contractor regarding the Underground Facility in question.

4. The information and data shown or indicated on the Drawings with respect to
existing Underground Facilities at the Site is based on information and data
(a) furnished by the owners of such Underground Facilities, or by others,
(b) obtained from available records, or (c) gathered in an investigation
conducted in accordance with the current edition of ASCE 38, Standard
Guideline for the Collection and Depiction of Existing Subsurface Utility Data,
by the American Society of Civil Engineers. If such information or data is
incorrect or incomplete, Contractor’s remedies are limited to those set forth in
this Paragraph 5.05.F.

5.06 Hazardous Environmental Conditions at Site 
A. Reports and Drawings: The Supplementary Conditions identify:

1. those reports known to Owner relating to Hazardous Environmental Conditions
that have been identified at or adjacent to the Site;

2. drawings known to Owner relating to Hazardous Environmental Conditions that
have been identified at or adjacent to the Site; and

3. Technical Data contained in such reports and drawings.
B. Reliance by Contractor on Technical Data Authorized: Contractor may rely upon the

accuracy of the Technical Data expressly identified in the Supplementary Conditions
with respect to such reports and drawings, but such reports and drawings are not
Contract Documents. If no such express identification has been made, then
Contractor may rely on the accuracy of the Technical Data as defined in
Paragraph 1.01.A.46.b. Except for such reliance on Technical Data, Contractor may
not rely upon or make any claim against Owner or Engineer, or any of their officers,
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directors, members, partners, employees, agents, consultants, or subcontractors, 
with respect to: 
1. the completeness of such reports and drawings for Contractor’s purposes,

including, but not limited to, any aspects of the means, methods, techniques,
sequences and procedures of construction to be employed by Contractor, and
safety precautions and programs incident thereto;

2. other data, interpretations, opinions, and information contained in such reports
or shown or indicated in such drawings; or

3. any Contractor interpretation of or conclusion drawn from any Technical Data or
any such other data, interpretations, opinions or information.

C. Contractor shall not be responsible for removing or remediating any Hazardous
Environmental Condition encountered, uncovered, or revealed at the Site unless
such removal or remediation is expressly identified in the Contract Documents to be
within the scope of the Work.

D. Contractor shall be responsible for controlling, containing, and duly removing all
Constituents of Concern brought to the Site by Contractor, Subcontractors,
Suppliers, or anyone else for whom Contractor is responsible, and for any
associated costs; and for the costs of removing and remediating any Hazardous
Environmental Condition created by the presence of any such Constituents of
Concern.

E. If Contractor encounters, uncovers, or reveals a Hazardous Environmental
Condition whose removal or remediation is not expressly identified in the Contract
Documents as being within the scope of the Work, or if Contractor or anyone for
whom Contractor is responsible creates a Hazardous Environmental Condition, then
Contractor shall immediately: (1) secure or otherwise isolate such condition; (2) stop
all Work in connection with such condition and in any area affected thereby (except
in an emergency as required by Paragraph 7.15); and (3) notify Owner and
Engineer (and promptly thereafter confirm such notice in writing). Owner shall
promptly consult with Engineer concerning the necessity for Owner to retain a
qualified expert to evaluate such condition or take corrective action, if any. Promptly
after consulting with Engineer, Owner shall take such actions as are necessary to
permit Owner to timely obtain required permits and provide Contractor the written
notice required by Paragraph 5.06.F. If Contractor or anyone for whom Contractor is
responsible created the Hazardous Environmental Condition in question, then
Owner may remove and remediate the Hazardous Environmental Condition, and
impose a set-off against payments to account for the associated costs.

F. Contractor shall not resume Work in connection with such Hazardous Environmental
Condition or in any affected area until after Owner has obtained any required
permits related thereto, and delivered written notice to Contractor either
(1) specifying that such condition and any affected area is or has been rendered
safe for the resumption of Work, or (2) specifying any special conditions under
which such Work may be resumed safely.

G. If Owner and Contractor cannot agree as to entitlement to or on the amount or
extent, if any, of any adjustment in Contract Price or Contract Times, as a result of
such Work stoppage, such special conditions under which Work is agreed to be
resumed by Contractor, or any costs or expenses incurred in response to the
Hazardous Environmental Condition, then within 30 days of Owner’s written notice
regarding the resumption of Work, Contractor may submit a Change Proposal, or
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Owner may impose a set-off. Entitlement to any such adjustment is subject to the 
provisions of Paragraphs 4.05.D, 4.05.E, 11.07, and 11.08. 

H. If, after receipt of such written notice, Contractor does not agree to resume such
Work based on a reasonable belief it is unsafe, or does not agree to resume such
Work under such special conditions, then Owner may order the portion of the Work
that is in the area affected by such condition to be deleted from the Work, following
the contractual change procedures in Article 11. Owner may have such deleted
portion of the Work performed by Owner’s own forces or others in accordance with
Article 8.

I. To the fullest extent permitted by Laws and Regulations, Owner shall indemnify and
hold harmless Contractor, Subcontractors, and Engineer, and the officers, directors,
members, partners, employees, agents, consultants, and subcontractors of each
and any of them, from and against all claims, costs, losses, and damages (including
but not limited to all fees and charges of engineers, architects, attorneys, and other
professionals, and all court, arbitration, or other dispute resolution costs) arising out
of or relating to a Hazardous Environmental Condition, provided that such
Hazardous Environmental Condition (1) was not shown or indicated in the Drawings,
Specifications, or other Contract Documents, identified as Technical Data entitled to
limited reliance pursuant to Paragraph 5.06.B, or identified in the Contract
Documents to be included within the scope of the Work, and (2) was not created by
Contractor or by anyone for whom Contractor is responsible. Nothing in this
Paragraph 5.06.I obligates Owner to indemnify any individual or entity from and
against the consequences of that individual’s or entity’s own negligence.

J. To the fullest extent permitted by Laws and Regulations, Contractor shall indemnify
and hold harmless Owner and Engineer, and the officers, directors, members,
partners, employees, agents, consultants, and subcontractors of each and any of
them, from and against all claims, costs, losses, and damages (including but not
limited to all fees and charges of engineers, architects, attorneys, and other
professionals and all court or arbitration or other dispute resolution costs) arising out
of or relating to the failure to control, contain, or remove a Constituent of Concern
brought to the Site by Contractor or by anyone for whom Contractor is responsible,
or to a Hazardous Environmental Condition created by Contractor or by anyone for
whom Contractor is responsible. Nothing in this Paragraph 5.06.J obligates
Contractor to indemnify any individual or entity from and against the consequences
of that individual’s or entity’s own negligence.

K. The provisions of Paragraphs 5.03, 5.04, and 5.05 do not apply to the presence of
Constituents of Concern or to a Hazardous Environmental Condition uncovered or
revealed at the Site.

ARTICLE 6 — BONDS AND INSURANCE 
6.01 Performance, Payment, and Other Bonds 

A. Contractor shall furnish a performance bond and a payment bond, each in an
amount at least equal to the Contract Price, as security for the faithful performance
and payment of Contractor’s obligations under the Contract. These bonds must
remain in effect until one year after the date when final payment becomes due or
until completion of the correction period specified in Paragraph 15.08, whichever is
later, except as provided otherwise by Laws or Regulations, the terms of a
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prescribed bond form, the Supplementary Conditions, or other provisions of the 
Contract. 

B. Contractor shall also furnish such other bonds (if any) as are required by the
Supplementary Conditions or other provisions of the Contract.

C. All bonds must be in the form included in the Bidding Documents or otherwise
specified by Owner prior to execution of the Contract, except as provided otherwise
by Laws or Regulations, and must be issued and signed by a surety named in
“Companies Holding Certificates of Authority as Acceptable Sureties on Federal
Bonds and as Acceptable Reinsuring Companies” as published in Department
Circular 570 (as amended and supplemented) by the Bureau of the Fiscal Service,
U.S. Department of the Treasury. A bond signed by an agent or attorney-in-fact
must be accompanied by a certified copy of that individual’s authority to bind the
surety. The evidence of authority must show that it is effective on the date the agent
or attorney-in-fact signed the accompanying bond.

D. Contractor shall obtain the required bonds from surety companies that are duly
licensed or authorized, in the state or jurisdiction in which the Project is located, to
issue bonds in the required amounts.

E. If the surety on a bond furnished by Contractor is declared bankrupt or becomes
insolvent, or the surety ceases to meet the requirements above, then Contractor
shall promptly notify Owner and Engineer in writing and shall, within 20 days after
the event giving rise to such notification, provide another bond and surety, both of
which must comply with the bond and surety requirements above.

F. If Contractor has failed to obtain a required bond, Owner may exclude the
Contractor from the Site and exercise Owner’s termination rights under Article 16.

G. Upon request to Owner from any Subcontractor, Supplier, or other person or entity
claiming to have furnished labor, services, materials, or equipment used in the
performance of the Work, Owner shall provide a copy of the payment bond to such
person or entity.

H. Upon request to Contractor from any Subcontractor, Supplier, or other person or
entity claiming to have furnished labor, services, materials, or equipment used in the
performance of the Work, Contractor shall provide a copy of the payment bond to
such person or entity.

6.02 Insurance—General Provisions 
A. Owner and Contractor shall obtain and maintain insurance as required in this article

and in the Supplementary Conditions.
B. All insurance required by the Contract to be purchased and maintained by Owner or

Contractor shall be obtained from insurance companies that are duly licensed or
authorized in the state or jurisdiction in which the Project is located to issue
insurance policies for the required limits and coverages. Unless a different standard
is indicated in the Supplementary Conditions, all companies that provide insurance
policies required under this Contract shall have an A.M. Best rating of A-VII or
better.

C. Alternative forms of insurance coverage, including but not limited to self-insurance
and “Occupational Accident and Excess Employer’s Indemnity Policies,” are not
sufficient to meet the insurance requirements of this Contract, unless expressly
allowed in the Supplementary Conditions.



General Conditions 
00_72_00-26 201447 March 2024 
pw://Carollo/Documents/CA/Pacifica/201447-100000/04 Design/04 Specs/Carollo/00_72_00 (FS-100) 
 

D. Contractor shall deliver to Owner, with copies to each additional insured identified in
the Contract, certificates of insurance and endorsements establishing that
Contractor has obtained and is maintaining the policies and coverages required by
the Contract. Upon request by Owner or any other insured, Contractor shall also
furnish other evidence of such required insurance, including but not limited to copies
of policies, documentation of applicable self-insured retentions (if allowed) and
deductibles, full disclosure of all relevant exclusions, and evidence of insurance
required to be purchased and maintained by Subcontractors or Suppliers. In any
documentation furnished under this provision, Contractor, Subcontractors, and
Suppliers may block out (redact) (1) any confidential premium or pricing information
and (2) any wording specific to a project or jurisdiction other than those applicable to
this Contract.

E. Owner shall deliver to Contractor, with copies to each additional insured identified in
the Contract, certificates of insurance and endorsements establishing that Owner
has obtained and is maintaining the policies and coverages required of Owner by
the Contract (if any). Upon request by Contractor or any other insured, Owner shall
also provide other evidence of such required insurance (if any), including but not
limited to copies of policies, documentation of applicable self-insured retentions (if
allowed) and deductibles, and full disclosure of all relevant exclusions. In any
documentation furnished under this provision, Owner may block out (redact) (1) any
confidential premium or pricing information and (2) any wording specific to a project
or jurisdiction other than those relevant to this Contract.

F. Failure of Owner or Contractor to demand such certificates or other evidence of the
other party’s full compliance with these insurance requirements, or failure of Owner
or Contractor to identify a deficiency in compliance from the evidence provided, will
not be construed as a waiver of the other party’s obligation to obtain and maintain
such insurance.

G. In addition to the liability insurance required to be provided by Contractor, the
Owner, at Owner’s option, may purchase and maintain Owner’s own liability
insurance. Owner’s liability policies, if any, operate separately and independently
from policies required to be provided by Contractor, and Contractor cannot rely upon
Owner’s liability policies for any of Contractor’s obligations to the Owner, Engineer,
or third parties.

H. Contractor shall require:
1. Subcontractors to purchase and maintain worker’s compensation, commercial

general liability, and other insurance that is appropriate for their participation in
the Project, and to name as additional insureds Owner and Engineer (and any
other individuals or entities identified in the Supplementary Conditions as
additional insureds on Contractor’s liability policies) on each Subcontractor’s
commercial general liability insurance policy; and

2. Suppliers to purchase and maintain insurance that is appropriate for their
participation in the Project.

I. If either party does not purchase or maintain the insurance required of such party by
the Contract, such party shall notify the other party in writing of such failure to
purchase prior to the start of the Work, or of such failure to maintain prior to any
change in the required coverage.

J. If Contractor has failed to obtain and maintain required insurance, Contractor’s
entitlement to enter or remain at the Site will end immediately, and Owner may
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impose an appropriate set-off against payment for any associated costs (including 
but not limited to the cost of purchasing necessary insurance coverage), and 
exercise Owner’s termination rights under Article 16. 

K. Without prejudice to any other right or remedy, if a party has failed to obtain required
insurance, the other party may elect (but is in no way obligated) to obtain equivalent
insurance to protect such other party’s interests at the expense of the party who was
required to provide such coverage, and the Contract Price will be adjusted
accordingly.

L. Owner does not represent that insurance coverage and limits established in this
Contract necessarily will be adequate to protect Contractor or Contractor’s interests.
Contractor is responsible for determining whether such coverage and limits are
adequate to protect its interests, and for obtaining and maintaining any additional
insurance that Contractor deems necessary.

M. The insurance and insurance limits required herein will not be deemed as a
limitation on Contractor’s liability, or that of its Subcontractors or Suppliers, under
the indemnities granted to Owner and other individuals and entities in the Contract
or otherwise.

N. All the policies of insurance required to be purchased and maintained under this
Contract will contain a provision or endorsement that the coverage afforded will not
be canceled, or renewal refused, until at least 10 days prior written notice has been
given to the purchasing policyholder. Within three days of receipt of any such written
notice, the purchasing policyholder shall provide a copy of the notice to each other
insured and Engineer.

6.03 Contractor’s Insurance 
A. Required Insurance: Contractor shall purchase and maintain Worker’s

Compensation, Commercial General Liability, and other insurance pursuant to the
specific requirements of the Supplementary Conditions.

B. General Provisions: The policies of insurance required by this Paragraph 6.03 as
supplemented must:
1. include at least the specific coverages required;
2. be written for not less than the limits provided, or those required by Laws or

Regulations, whichever is greater;
3. remain in effect at least until the Work is complete (as set forth in

Paragraph 15.06.D), and longer if expressly required elsewhere in this
Contract, and at all times thereafter when Contractor may be correcting,
removing, or replacing defective Work as a warranty or correction obligation, or
otherwise, or returning to the Site to conduct other tasks arising from the
Contract;

4. apply with respect to the performance of the Work, whether such performance
is by Contractor, any Subcontractor or Supplier, or by anyone directly or
indirectly employed by any of them to perform any of the Work, or by anyone for
whose acts any of them may be liable; and

5. include all necessary endorsements to support the stated requirements.
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C. Additional Insureds: The Contractor’s commercial general liability, automobile
liability, employer’s liability, umbrella or excess, pollution liability, and unmanned
aerial vehicle liability policies, if required by this Contract, must:
1. include and list as additional insureds Owner and Engineer, and any individuals

or entities identified as additional insureds in the Supplementary Conditions;
2. include coverage for the respective officers, directors, members, partners,

employees, and consultants of all such additional insureds;
3. afford primary coverage to these additional insureds for all claims covered

thereby (including as applicable those arising from both ongoing and completed
operations);

4. not seek contribution from insurance maintained by the additional insured; and
5. as to commercial general liability insurance, apply to additional insureds with

respect to liability caused in whole or in part by Contractor’s acts or omissions,
or the acts and omissions of those working on Contractor’s behalf, in the
performance of Contractor’s operations.

6.04 Builder’s Risk and Other Property Insurance 
A. Builder’s Risk: Unless otherwise provided in the Supplementary Conditions,

Contractor shall purchase and maintain builder’s risk insurance upon the Work on a
completed value basis, in the amount of the Work’s full insurable replacement cost
(subject to such deductible amounts as may be provided in the Supplementary
Conditions or required by Laws and Regulations). The specific requirements
applicable to the builder’s risk insurance are set forth in the Supplementary
Conditions.

B. Property Insurance for Facilities of Owner Where Work Will Occur: Owner is
responsible for obtaining and maintaining property insurance covering each existing
structure, building, or facility in which any part of the Work will occur, or to which any
part of the Work will attach or be adjoined. Such property insurance will be written
on a special perils (all-risk) form, on a replacement cost basis, providing coverage
consistent with that required for the builder’s risk insurance, and will be maintained
until the Work is complete, as set forth in Paragraph 15.06.D.

C. Property Insurance for Substantially Complete Facilities: Promptly after Substantial
Completion, and before actual occupancy or use of the substantially completed
Work, Owner will obtain property insurance for such substantially completed Work,
and maintain such property insurance at least until the Work is complete, as set
forth in Paragraph 15.06.D. Such property insurance will be written on a special
perils (all-risk) form, on a replacement cost basis, and provide coverage consistent
with that required for the builder’s risk insurance. The builder’s risk insurance may
terminate upon written confirmation of Owner’s procurement of such property
insurance.

D. Partial Occupancy or Use by Owner: If Owner will occupy or use a portion or
portions of the Work prior to Substantial Completion of all the Work, as provided in
Paragraph 15.04, then Owner (directly, if it is the purchaser of the builder’s risk
policy, or through Contractor) will provide advance notice of such occupancy or use
to the builder’s risk insurer, and obtain an endorsement consenting to the
continuation of coverage prior to commencing such partial occupancy or use.

E. Insurance of Other Property; Additional Insurance: If the express insurance
provisions of the Contract do not require or address the insurance of a property item
or interest, then the entity or individual owning such property item will be responsible
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for insuring it. If Contractor elects to obtain other special insurance to be included in 
or supplement the builder’s risk or property insurance policies provided under this 
Paragraph 6.04, it may do so at Contractor’s expense. 

6.05 Property Losses; Subrogation 
A. The builder’s risk insurance policy purchased and maintained in accordance with

Paragraph 6.04 (or an installation floater policy if authorized by the Supplementary
Conditions), will contain provisions to the effect that in the event of payment of any
loss or damage the insurer will have no rights of recovery against any insureds
thereunder, or against Engineer or its consultants, or their officers, directors,
members, partners, employees, agents, consultants, or subcontractors.
1. Owner and Contractor waive all rights against each other and the respective

officers, directors, members, partners, employees, agents, consultants, and
subcontractors of each and any of them, for all losses and damages caused by,
arising out of, or resulting from any of the perils, risks, or causes of loss
covered by such policies and any other property insurance applicable to the
Work; and, in addition, waive all such rights against Engineer, its consultants,
all individuals or entities identified in the Supplementary Conditions as builder’s
risk or installation floater insureds, and the officers, directors, members,
partners, employees, agents, consultants, and subcontractors of each and any
of them, under such policies for losses and damages so caused.

2. None of the above waivers extends to the rights that any party making such
waiver may have to the proceeds of insurance held by Owner or Contractor as
trustee or fiduciary, or otherwise payable under any policy so issued.

B. Any property insurance policy maintained by Owner covering any loss, damage, or
consequential loss to Owner’s existing structures, buildings, or facilities in which any
part of the Work will occur, or to which any part of the Work will attach or adjoin; to
adjacent structures, buildings, or facilities of Owner; or to part or all of the completed
or substantially completed Work, during partial occupancy or use pursuant to
Paragraph 15.04, after Substantial Completion pursuant to Paragraph 15.03, or after
final payment pursuant to Paragraph 15.06, will contain provisions to the effect that
in the event of payment of any loss or damage the insurer will have no rights of
recovery against any insureds thereunder, or against Contractor, Subcontractors, or
Engineer, or the officers, directors, members, partners, employees, agents,
consultants, or subcontractors of each and any of them, and that the insured is
allowed to waive the insurer’s rights of subrogation in a written contract executed
prior to the loss, damage, or consequential loss.
1. Owner waives all rights against Contractor, Subcontractors, and Engineer, and

the officers, directors, members, partners, employees, agents, consultants and
subcontractors of each and any of them, for all losses and damages caused by,
arising out of, or resulting from fire or any of the perils, risks, or causes of loss
covered by such policies.

C. The waivers in this Paragraph 6.05 include the waiver of rights due to business
interruption, loss of use, or other consequential loss extending beyond direct
physical loss or damage to Owner’s property or the Work caused by, arising out of,
or resulting from fire or other insured peril, risk, or cause of loss.

D. Contractor shall be responsible for assuring that each Subcontract contains
provisions whereby the Subcontractor waives all rights against Owner, Contractor,
all individuals or entities identified in the Supplementary Conditions as insureds, the
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Engineer and its consultants, and the officers, directors, members, partners, 
employees, agents, consultants, and subcontractors of each and any of them, for all 
losses and damages caused by, arising out of, relating to, or resulting from fire or 
other peril, risk, or cause of loss covered by builder’s risk insurance, installation 
floater, and any other property insurance applicable to the Work. 

6.06 Receipt and Application of Property Insurance Proceeds 
A. Any insured loss under the builder’s risk and other policies of property insurance

required by Paragraph 6.04 will be adjusted and settled with the named insured that
purchased the policy. Such named insured shall act as fiduciary for the other
insureds, and give notice to such other insureds that adjustment and settlement of a
claim is in progress. Any other insured may state its position regarding a claim for
insured loss in writing within 15 days after notice of such claim.

B. Proceeds for such insured losses may be made payable by the insurer either jointly
to multiple insureds, or to the named insured that purchased the policy in its own
right and as fiduciary for other insureds, subject to the requirements of any
applicable mortgage clause. A named insured receiving insurance proceeds under
the builder’s risk and other policies of insurance required by Paragraph 6.04 shall
maintain such proceeds in a segregated account, and distribute such proceeds in
accordance with such agreement as the parties in interest may reach, or as
otherwise required under the dispute resolution provisions of this Contract or
applicable Laws and Regulations.

C. If no other special agreement is reached, Contractor shall repair or replace the
damaged Work, using allocated insurance proceeds.

ARTICLE 7 — CONTRACTOR’S RESPONSIBILITIES 
7.01 Contractor’s Means And Methods Of Construction 

A. Contractor shall be solely responsible for the means, methods, techniques,
sequences, and procedures of construction.

B. If the Contract Documents note, or Contractor determines, that professional
engineering or other design services are needed to carry out Contractor’s
responsibilities for construction means, methods, techniques, sequences, and
procedures, or for Site safety, then Contractor shall cause such services to be
provided by a properly licensed design professional, at Contractor’s expense. Such
services are not Owner-delegated professional design services under this Contract,
and neither Owner nor Engineer has any responsibility with respect to
(1) Contractor’s determination of the need for such services, (2) the qualifications or
licensing of the design professionals retained or employed by Contractor, (3) the
performance of such services, or (4) any errors, omissions, or defects in such
services.

7.02 Supervision and Superintendence 
A. Contractor shall supervise, inspect, and direct the Work competently and efficiently,

devoting such attention thereto and applying such skills and expertise as may be
necessary to perform the Work in accordance with the Contract Documents.

B. At all times during the progress of the Work, Contractor shall assign a competent
resident superintendent who will not be replaced without written notice to Owner and
Engineer except under extraordinary circumstances.
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7.03 Labor; Working Hours 
A. Contractor shall provide competent, suitably qualified personnel to survey and lay

out the Work and perform construction as required by the Contract Documents.
Contractor shall maintain good discipline and order at the Site.

B. Contractor shall be fully responsible to Owner and Engineer for all acts and
omissions of Contractor’s employees; of Suppliers and Subcontractors, and their
employees; and of any other individuals or entities performing or furnishing any of
the Work, just as Contractor is responsible for Contractor’s own acts and omissions.

C. Except as otherwise required for the safety or protection of persons or the Work or
property at the Site or adjacent thereto, and except as otherwise stated in the
Contract Documents, all Work at the Site will be performed during regular working
hours, Monday through Friday. Contractor will not perform Work on a Saturday,
Sunday, or any legal holiday. Contractor may perform Work outside regular working
hours or on Saturdays, Sundays, or legal holidays only with Owner’s written
consent, which will not be unreasonably withheld.

7.04 Services, Materials, and Equipment 
A. Unless otherwise specified in the Contract Documents, Contractor shall provide and

assume full responsibility for all services, materials, equipment, labor,
transportation, construction equipment and machinery, tools, appliances, fuel,
power, light, heat, telephone, water, sanitary facilities, temporary facilities, and all
other facilities and incidentals necessary for the performance, testing, start up, and
completion of the Work, whether or not such items are specifically called for in the
Contract Documents.

B. All materials and equipment incorporated into the Work must be new and of good
quality, except as otherwise provided in the Contract Documents. All special
warranties and guarantees required by the Specifications will expressly run to the
benefit of Owner. If required by Engineer, Contractor shall furnish satisfactory
evidence (including reports of required tests) as to the source, kind, and quality of
materials and equipment.

C. All materials and equipment must be stored, applied, installed, connected, erected,
protected, used, cleaned, and conditioned in accordance with instructions of the
applicable Supplier, except as otherwise may be provided in the Contract
Documents.

7.05 “Or Equals” 
A. Contractor’s Request; Governing Criteria: Whenever an item of equipment or

material is specified or described in the Contract Documents by using the names of
one or more proprietary items or specific Suppliers, the Contract Price has been
based upon Contractor furnishing such item as specified. The specification or
description of such an item is intended to establish the type, function, appearance,
and quality required. Unless the specification or description contains or is followed
by words reading that no like, equivalent, or “or equal” item is permitted, Contractor
may request that Engineer authorize the use of other items of equipment or
material, or items from other proposed Suppliers, under the circumstances
described below:
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1. If Engineer in its sole discretion determines that an item of equipment or
material proposed by Contractor is functionally equal to that named and
sufficiently similar so that no change in related Work will be required, Engineer
will deem it an “or equal” item. For the purposes of this paragraph, a proposed
item of equipment or material will be considered functionally equal to an item so
named if:
a. in the exercise of reasonable judgment Engineer determines that the

proposed item:
1) is at least equal in materials of construction, quality, durability,

appearance, strength, and design characteristics;
2) will reliably perform at least equally well the function and achieve the

results imposed by the design concept of the completed Project as a
functioning whole;

3) has a proven record of performance and availability of responsive
service; and

4) is not objectionable to Owner.
b. Contractor certifies that, if the proposed item is approved and incorporated

into the Work:
1) there will be no increase in cost to the Owner or increase in Contract

Times; and
2) the item will conform substantially to the detailed requirements of the

item named in the Contract Documents.
B. Contractor’s Expense: Contractor shall provide all data in support of any proposed

“or equal” item at Contractor’s expense.
C. Engineer’s Evaluation and Determination: Engineer will be allowed a reasonable

time to evaluate each “or-equal” request. Engineer may require Contractor to furnish
additional data about the proposed “or-equal” item. Engineer will be the sole judge
of acceptability. No “or-equal” item will be ordered, furnished, installed, or utilized
until Engineer’s review is complete and Engineer determines that the proposed item
is an “or-equal,” which will be evidenced by an approved Shop Drawing or other
written communication. Engineer will advise Contractor in writing of any negative
determination.

D. Effect of Engineer’s Determination: Neither approval nor denial of an “or-equal”
request will result in any change in Contract Price. The Engineer’s denial of an
“or-equal” request will be final and binding, and may not be reversed through an
appeal under any provision of the Contract.

E. Treatment as a Substitution Request: If Engineer determines that an item of
equipment or material proposed by Contractor does not qualify as an “or-equal”
item, Contractor may request that Engineer consider the item a proposed substitute
pursuant to Paragraph 7.06.

7.06 Substitutes 
A. Contractor’s Request; Governing Criteria: Unless the specification or description of

an item of equipment or material required to be furnished under the Contract
Documents contains or is followed by words reading that no substitution is
permitted, Contractor may request that Engineer authorize the use of other items of
equipment or material under the circumstances described below. To the extent
possible such requests must be made before commencement of related
construction at the Site.
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1. Contractor shall submit sufficient information as provided below to allow
Engineer to determine if the item of material or equipment proposed is
functionally equivalent to that named and an acceptable substitute therefor.
Engineer will not accept requests for review of proposed substitute items of
equipment or material from anyone other than Contractor.

2. The requirements for review by Engineer will be as set forth in
Paragraph 7.06.B, as supplemented by the Specifications, and as Engineer
may decide is appropriate under the circumstances.

3. Contractor shall make written application to Engineer for review of a proposed
substitute item of equipment or material that Contractor seeks to furnish or use.
The application:
a. will certify that the proposed substitute item will:

1) perform adequately the functions and achieve the results called for by
the general design;

2) be similar in substance to the item specified; and
3) be suited to the same use as the item specified.

b. will state:
1) the extent, if any, to which the use of the proposed substitute item will

necessitate a change in Contract Times;
2) whether use of the proposed substitute item in the Work will require a

change in any of the Contract Documents (or in the provisions of any
other direct contract with Owner for other work on the Project) to adapt
the design to the proposed substitute item; and

3) whether incorporation or use of the proposed substitute item in
connection with the Work is subject to payment of any license fee or
royalty.

c. will identify:
1) all variations of the proposed substitute item from the item specified;

and
2) available engineering, sales, maintenance, repair, and replacement

services.
d. will contain an itemized estimate of all costs or credits that will result

directly or indirectly from use of such substitute item, including but not
limited to changes in Contract Price, shared savings, costs of redesign, and
claims of other contractors affected by any resulting change.

B. Engineer’s Evaluation and Determination: Engineer will be allowed a reasonable
time to evaluate each substitute request, and to obtain comments and direction from
Owner. Engineer may require Contractor to furnish additional data about the
proposed substitute item. Engineer will be the sole judge of acceptability. No
substitute will be ordered, furnished, installed, or utilized until Engineer’s review is
complete and Engineer determines that the proposed item is an acceptable
substitute. Engineer’s determination will be evidenced by a Field Order or a
proposed Change Order accounting for the substitution itself and all related impacts,
including changes in Contract Price or Contract Times. Engineer will advise
Contractor in writing of any negative determination.

C. Special Guarantee: Owner may require Contractor to furnish at Contractor’s
expense a special performance guarantee or other surety with respect to any
substitute.
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D. Reimbursement of Engineer’s Cost: Engineer will record Engineer’s costs in
evaluating a substitute proposed or submitted by Contractor. Whether or not
Engineer approves a substitute so proposed or submitted by Contractor, Contractor
shall reimburse Owner for the reasonable charges of Engineer for evaluating each
such proposed substitute. Contractor shall also reimburse Owner for the reasonable
charges of Engineer for making changes in the Contract Documents (or in the
provisions of any other direct contract with Owner) resulting from the acceptance of
each proposed substitute.

E. Contractor’s Expense: Contractor shall provide all data in support of any proposed
substitute at Contractor’s expense.

F. Effect of Engineer’s Determination: If Engineer approves the substitution request,
Contractor shall execute the proposed Change Order and proceed with the
substitution. The Engineer’s denial of a substitution request will be final and binding,
and may not be reversed through an appeal under any provision of the Contract.
Contractor may challenge the scope of reimbursement costs imposed under
Paragraph 7.06.D, by timely submittal of a Change Proposal.

7.07 Concerning Subcontractors and Suppliers 
A. Contractor may retain Subcontractors and Suppliers for the performance of parts of

the Work. Such Subcontractors and Suppliers must be acceptable to Owner. The
Contractor’s retention of a Subcontractor or Supplier for the performance of parts of
the Work will not relieve Contractor’s obligation to Owner to perform and complete
the Work in accordance with the Contract Documents.

B. Contractor shall retain specific Subcontractors and Suppliers for the performance of
designated parts of the Work if required by the Contract to do so.

C. Subsequent to the submittal of Contractor’s Bid or final negotiation of the terms of
the Contract, Owner may not require Contractor to retain any Subcontractor or
Supplier to furnish or perform any of the Work against which Contractor has
reasonable objection.

D. Prior to entry into any binding subcontract or purchase order, Contractor shall
submit to Owner the identity of the proposed Subcontractor or Supplier (unless
Owner has already deemed such proposed Subcontractor or Supplier acceptable
during the bidding process or otherwise). Such proposed Subcontractor or Supplier
shall be deemed acceptable to Owner unless Owner raises a substantive,
reasonable objection within 5 days.

E. Owner may require the replacement of any Subcontractor or Supplier. Owner also
may require Contractor to retain specific replacements; provided, however, that
Owner may not require a replacement to which Contractor has a reasonable
objection. If Contractor has submitted the identity of certain Subcontractors or
Suppliers for acceptance by Owner, and Owner has accepted it (either in writing or
by failing to make written objection thereto), then Owner may subsequently revoke
the acceptance of any such Subcontractor or Supplier so identified solely on the
basis of substantive, reasonable objection after due investigation. Contractor shall
submit an acceptable replacement for the rejected Subcontractor or Supplier.

F. If Owner requires the replacement of any Subcontractor or Supplier retained by
Contractor to perform any part of the Work, then Contractor shall be entitled to an
adjustment in Contract Price or Contract Times, with respect to the replacement;
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and Contractor shall initiate a Change Proposal for such adjustment within 30 days 
of Owner’s requirement of replacement. 

G. No acceptance by Owner of any such Subcontractor or Supplier, whether initially or
as a replacement, will constitute a waiver of the right of Owner to the completion of
the Work in accordance with the Contract Documents.

H. On a monthly basis, Contractor shall submit to Engineer a complete list of all
Subcontractors and Suppliers having a direct contract with Contractor, and of all
other Subcontractors and Suppliers known to Contractor at the time of submittal.

I. Contractor shall be solely responsible for scheduling and coordinating the work of
Subcontractors and Suppliers.

J. The divisions and sections of the Specifications and the identifications of any
Drawings do not control Contractor in dividing the Work among Subcontractors or
Suppliers, or in delineating the Work to be performed by any specific trade.

K. All Work performed for Contractor by a Subcontractor or Supplier must be pursuant
to an appropriate contractual agreement that specifically binds the Subcontractor or
Supplier to the applicable terms and conditions of the Contract for the benefit of
Owner and Engineer.

L. Owner may furnish to any Subcontractor or Supplier, to the extent practicable,
information about amounts paid to Contractor for Work performed for Contractor by
the Subcontractor or Supplier.

M. Contractor shall restrict all Subcontractors and Suppliers from communicating with
Engineer or Owner, except through Contractor or in case of an emergency, or as
otherwise expressly allowed in this Contract.

7.08 Patent Fees and Royalties 
A. Contractor shall pay all license fees and royalties and assume all costs incident to

the use in the performance of the Work or the incorporation in the Work of any
invention, design, process, product, or device which is the subject of patent rights or
copyrights held by others. If an invention, design, process, product, or device is
specified in the Contract Documents for use in the performance of the Work and if,
to the actual knowledge of Owner or Engineer, its use is subject to patent rights or
copyrights calling for the payment of any license fee or royalty to others, the
existence of such rights will be disclosed in the Contract Documents.

B. To the fullest extent permitted by Laws and Regulations, Owner shall indemnify and
hold harmless Contractor, and its officers, directors, members, partners, employees,
agents, consultants, and subcontractors, from and against all claims, costs, losses,
and damages (including but not limited to all fees and charges of engineers,
architects, attorneys, and other professionals, and all court or arbitration or other
dispute resolution costs) arising out of or relating to any infringement of patent rights
or copyrights incident to the use in the performance of the Work or resulting from the
incorporation in the Work of any invention, design, process, product, or device
specified in the Contract Documents, but not identified as being subject to payment
of any license fee or royalty to others required by patent rights or copyrights.

C. To the fullest extent permitted by Laws and Regulations, Contractor shall indemnify
and hold harmless Owner and Engineer, and the officers, directors, members,
partners, employees, agents, consultants and subcontractors of each and any of
them, from and against all claims, costs, losses, and damages (including but not
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limited to all fees and charges of engineers, architects, attorneys, and other 
professionals and all court or arbitration or other dispute resolution costs) arising out 
of or relating to any infringement of patent rights or copyrights incident to the use in 
the performance of the Work or resulting from the incorporation in the Work of any 
invention, design, process, product, or device not specified in the Contract 
Documents. 

7.09 Permits 
A. Unless otherwise provided in the Contract Documents, Contractor shall obtain and

pay for all construction permits, licenses, and certificates of occupancy. Owner shall
assist Contractor, when necessary, in obtaining such permits and licenses.
Contractor shall pay all governmental charges and inspection fees necessary for the
prosecution of the Work which are applicable at the time of the submission of
Contractor’s Bid (or when Contractor became bound under a negotiated contract).
Owner shall pay all charges of utility owners for connections for providing
permanent service to the Work.

7.10 Taxes 
A. Contractor shall pay all sales, consumer, use, and other similar taxes required to be

paid by Contractor in accordance with the Laws and Regulations of the place of the
Project which are applicable during the performance of the Work.

7.11 Laws and Regulations 
A. Contractor shall give all notices required by and shall comply with all Laws and

Regulations applicable to the performance of the Work. Neither Owner nor Engineer
shall be responsible for monitoring Contractor’s compliance with any Laws or
Regulations.

B. If Contractor performs any Work or takes any other action knowing or having reason
to know that it is contrary to Laws or Regulations, Contractor shall bear all resulting
costs and losses, and shall indemnify and hold harmless Owner and Engineer, and
the officers, directors, members, partners, employees, agents, consultants, and
subcontractors of each and any of them, from and against all claims, costs, losses,
and damages (including but not limited to all fees and charges of engineers,
architects, attorneys, and other professionals and all court or arbitration or other
dispute resolution costs) arising out of or relating to such Work or other action. It is
not Contractor’s responsibility to make certain that the Work described in the
Contract Documents is in accordance with Laws and Regulations, but this does not
relieve Contractor of its obligations under Paragraph 3.03.

C. Owner or Contractor may give written notice to the other party of any changes after
the submission of Contractor’s Bid (or after the date when Contractor became
bound under a negotiated contract) in Laws or Regulations having an effect on the
cost or time of performance of the Work, including but not limited to changes in
Laws or Regulations having an effect on procuring permits and on sales, use, value-
added, consumption, and other similar taxes. If Owner and Contractor are unable to
agree on entitlement to or on the amount or extent, if any, of any adjustment in
Contract Price or Contract Times resulting from such changes, then within 30 days
of such written notice Contractor may submit a Change Proposal, or Owner may
initiate a Claim.
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7.12 Record Documents 
A. Contractor shall maintain in a safe place at the Site one printed record copy of all

Drawings, Specifications, Addenda, Change Orders, Work Change Directives, Field
Orders, written interpretations and clarifications, and approved Shop Drawings.
Contractor shall keep such record documents in good order and annotate them to
show changes made during construction. These record documents, together with all
approved Samples, will be available to Engineer for reference. Upon completion of
the Work, Contractor shall deliver these record documents to Engineer.

7.13 Safety and Protection 
A. Contractor shall be solely responsible for initiating, maintaining, and supervising all

safety precautions and programs in connection with the Work. Such responsibility
does not relieve Subcontractors of their responsibility for the safety of persons or
property in the performance of their work, nor for compliance with applicable safety
Laws and Regulations.

B. Contractor shall designate a qualified and experienced safety representative whose
duties and responsibilities are the prevention of Work-related accidents and the
maintenance and supervision of safety precautions and programs.

C. Contractor shall take all necessary precautions for the safety of, and shall provide
the necessary protection to prevent damage, injury, or loss to:
1. all persons on the Site or who may be affected by the Work;
2. all the Work and materials and equipment to be incorporated therein, whether in

storage on or off the Site; and
3. other property at the Site or adjacent thereto, including trees, shrubs, lawns,

walks, pavements, roadways, structures, other work in progress, utilities, and
Underground Facilities not designated for removal, relocation, or replacement in
the course of construction.

D. All damage, injury, or loss to any property referred to in Paragraph 7.13.C.2 or
7.13.C.3 caused, directly or indirectly, in whole or in part, by Contractor, any
Subcontractor, Supplier, or any other individual or entity directly or indirectly
employed by any of them to perform any of the Work, or anyone for whose acts any
of them may be liable, shall be remedied by Contractor at its expense (except
damage or loss attributable to the fault of Drawings or Specifications or to the acts
or omissions of Owner or Engineer or anyone employed by any of them, or anyone
for whose acts any of them may be liable, and not attributable, directly or indirectly,
in whole or in part, to the fault or negligence of Contractor or any Subcontractor,
Supplier, or other individual or entity directly or indirectly employed by any of them).

E. Contractor shall comply with all applicable Laws and Regulations relating to the
safety of persons or property, or to the protection of persons or property from
damage, injury, or loss; and shall erect and maintain all necessary safeguards for
such safety and protection.

F. Contractor shall notify Owner; the owners of adjacent property; the owners of
Underground Facilities and other utilities (if the identity of such owners is known to
Contractor); and other contractors and utility owners performing work at or adjacent
to the Site, in writing, when Contractor knows that prosecution of the Work may
affect them, and shall cooperate with them in the protection, removal, relocation,
and replacement of their property or work in progress.
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G. Contractor shall comply with the applicable requirements of Owner’s safety
programs, if any. Any Owner’s safety programs that are applicable to the Work are
identified or included in the Supplementary Conditions or Specifications.

H. Contractor shall inform Owner and Engineer of the specific requirements of
Contractor’s safety program with which Owner’s and Engineer’s employees and
representatives must comply while at the Site.

I. Contractor’s duties and responsibilities for safety and protection will continue until all
the Work is completed, Engineer has issued a written notice to Owner and
Contractor in accordance with Paragraph 15.06.C that the Work is acceptable, and
Contractor has left the Site (except as otherwise expressly provided in connection
with Substantial Completion).

J. Contractor’s duties and responsibilities for safety and protection will resume
whenever Contractor or any Subcontractor or Supplier returns to the Site to fulfill
warranty or correction obligations, or to conduct other tasks arising from the
Contract Documents.

7.14 Hazard Communication Programs 
A. Contractor shall be responsible for coordinating any exchange of safety data sheets

(formerly known as material safety data sheets) or other hazard communication
information required to be made available to or exchanged between or among
employers at the Site in accordance with Laws or Regulations.

7.15 Emergencies 
A. In emergencies affecting the safety or protection of persons or the Work or property

at the Site or adjacent thereto, Contractor is obligated to act to prevent damage,
injury, or loss. Contractor shall give Engineer prompt written notice if Contractor
believes that any significant changes in the Work or variations from the Contract
Documents have been caused by an emergency, or are required as a result of
Contractor’s response to an emergency. If Engineer determines that a change in the
Contract Documents is required because of an emergency or Contractor’s
response, a Work Change Directive or Change Order will be issued.

7.16 Submittals 
A. Shop Drawing and Sample Requirements

1. Before submitting a Shop Drawing or Sample, Contractor shall:
a. review and coordinate the Shop Drawing or Sample with other Shop

Drawings and Samples and with the requirements of the Work and the
Contract Documents;

b. determine and verify:
1) all field measurements, quantities, dimensions, specified performance

and design criteria, installation requirements, materials, catalog
numbers, and similar information with respect to the Submittal;

2) the suitability of all materials and equipment offered with respect to the
indicated application, fabrication, shipping, handling, storage,
assembly, and installation pertaining to the performance of the Work;
and

3) all information relative to Contractor’s responsibilities for means,
methods, techniques, sequences, and procedures of construction, and
safety precautions and programs incident thereto;
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c. confirm that the Submittal is complete with respect to all related data
included in the Submittal.

2. Each Shop Drawing or Sample must bear a stamp or specific written
certification that Contractor has satisfied Contractor’s obligations under the
Contract Documents with respect to Contractor’s review of that Submittal, and
that Contractor approves the Submittal.

3. With each Shop Drawing or Sample, Contractor shall give Engineer specific
written notice of any variations that the Submittal may have from the
requirements of the Contract Documents. This notice must be set forth in a
written communication separate from the Submittal; and, in addition, in the case
of a Shop Drawing by a specific notation made on the Shop Drawing itself.

B. Submittal Procedures for Shop Drawings and Samples: Contractor shall label and
submit Shop Drawings and Samples to Engineer for review and approval in
accordance with the accepted Schedule of Submittals.
1. Shop Drawings

a. Contractor shall submit the number of copies required in the Specifications.
b. Data shown on the Shop Drawings must be complete with respect to

quantities, dimensions, specified performance and design criteria,
materials, and similar data to show Engineer the services, materials, and
equipment Contractor proposes to provide, and to enable Engineer to
review the information for the limited purposes required by
Paragraph 7.16.C.

2. Samples
a. Contractor shall submit the number of Samples required in the

Specifications.
b. Contractor shall clearly identify each Sample as to material, Supplier,

pertinent data such as catalog numbers, the use for which intended and
other data as Engineer may require to enable Engineer to review the
Submittal for the limited purposes required by Paragraph 7.16.C.

3. Where a Shop Drawing or Sample is required by the Contract Documents or
the Schedule of Submittals, any related Work performed prior to Engineer’s
review and approval of the pertinent submittal will be at the sole expense and
responsibility of Contractor.

C. Engineer’s Review of Shop Drawings and Samples
1. Engineer will provide timely review of Shop Drawings and Samples in

accordance with the accepted Schedule of Submittals. Engineer’s review and
approval will be only to determine if the items covered by the Submittals will,
after installation or incorporation in the Work, comply with the requirements of
the Contract Documents, and be compatible with the design concept of the
completed Project as a functioning whole as indicated by the Contract
Documents.

2. Engineer’s review and approval will not extend to means, methods, techniques,
sequences, or procedures of construction, or to safety precautions or programs
incident thereto.

3. Engineer’s review and approval of a separate item as such will not indicate
approval of the assembly in which the item functions.

4. Engineer’s review and approval of a Shop Drawing or Sample will not relieve
Contractor from responsibility for any variation from the requirements of the
Contract Documents unless Contractor has complied with the requirements of
Paragraph 7.16.A.3 and Engineer has given written approval of each such
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variation by specific written notation thereof incorporated in or accompanying 
the Shop Drawing or Sample. Engineer will document any such approved 
variation from the requirements of the Contract Documents in a Field Order or 
other appropriate Contract modification. 

5. Engineer’s review and approval of a Shop Drawing or Sample will not relieve
Contractor from responsibility for complying with the requirements of
Paragraphs 7.16.A and B.

6. Engineer’s review and approval of a Shop Drawing or Sample, or of a variation
from the requirements of the Contract Documents, will not, under any
circumstances, change the Contract Times or Contract Price, unless such
changes are included in a Change Order.

7. Neither Engineer’s receipt, review, acceptance, or approval of a Shop Drawing
or Sample will result in such item becoming a Contract Document.

8. Contractor shall perform the Work in compliance with the requirements and
commitments set forth in approved Shop Drawings and Samples, subject to the
provisions of Paragraph 7.16.C.4.

D. Resubmittal Procedures for Shop Drawings and Samples
1. Contractor shall make corrections required by Engineer and shall return the

required number of corrected copies of Shop Drawings and submit, as required,
new Samples for review and approval. Contractor shall direct specific attention
in writing to revisions other than the corrections called for by Engineer on
previous Submittals.

2. Contractor shall furnish required Shop Drawing and Sample submittals with
sufficient information and accuracy to obtain required approval of an item with
no more than two resubmittals. Engineer will record Engineer’s time for
reviewing a third or subsequent resubmittal of a Shop Drawing or Sample, and
Contractor shall be responsible for Engineer’s charges to Owner for such time.
Owner may impose a set-off against payments due Contractor to secure
reimbursement for such charges.

3. If Contractor requests a change of a previously approved Shop Drawing or
Sample, Contractor shall be responsible for Engineer’s charges to Owner for its
review time, and Owner may impose a set-off against payments due Contractor
to secure reimbursement for such charges, unless the need for such change is
beyond the control of Contractor.

E. Submittals Other than Shop Drawings, Samples, and Owner-Delegated Designs
1. The following provisions apply to all Submittals other than Shop Drawings,

Samples, and Owner-delegated designs:
a. Contractor shall submit all such Submittals to the Engineer in accordance

with the Schedule of Submittals and pursuant to the applicable terms of the
Contract Documents.

b. Engineer will provide timely review of all such Submittals in accordance
with the Schedule of Submittals and return such Submittals with a notation
of either Accepted or Not Accepted. Any such Submittal that is not returned
within the time established in the Schedule of Submittals will be deemed
accepted.

c. Engineer’s review will be only to determine if the Submittal is acceptable
under the requirements of the Contract Documents as to general form and
content of the Submittal.
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d. If any such Submittal is not accepted, Contractor shall confer with Engineer
regarding the reason for the non-acceptance, and resubmit an acceptable
document.

2. Procedures for the submittal and acceptance of the Progress Schedule, the
Schedule of Submittals, and the Schedule of Values are set forth in
Paragraphs 2.03. 2.04, and 2.05.

F. Owner-delegated Designs: Submittals pursuant to Owner-delegated designs are
governed by the provisions of Paragraph 7.19.

7.17 Contractor’s General Warranty and Guarantee 
A. Contractor warrants and guarantees to Owner that all Work will be in accordance

with the Contract Documents and will not be defective. Engineer is entitled to rely on
Contractor’s warranty and guarantee.

B. Owner’s rights under this warranty and guarantee are in addition to, and are not
limited by, Owner’s rights under the correction period provisions of Paragraph 15.08.
The time in which Owner may enforce its warranty and guarantee rights under this
Paragraph 7.17 is limited only by applicable Laws and Regulations restricting
actions to enforce such rights; provided, however, that after the end of the correction
period under Paragraph 15.08:
1. Owner shall give Contractor written notice of any defective Work within 60 days

of the discovery that such Work is defective; and
2. Such notice will be deemed the start of an event giving rise to a Claim under

Paragraph 12.01.B, such that any related Claim must be brought within 30 days
of the notice.

C. Contractor’s warranty and guarantee hereunder excludes defects or damage
caused by:
1. abuse, or improper modification, maintenance, or operation, by persons other

than Contractor, Subcontractors, Suppliers, or any other individual or entity for
whom Contractor is responsible; or

2. normal wear and tear under normal usage.
D. Contractor’s obligation to perform and complete the Work in accordance with the

Contract Documents is absolute. None of the following will constitute an acceptance
of Work that is not in accordance with the Contract Documents, a release of
Contractor’s obligation to perform the Work in accordance with the Contract
Documents, or a release of Owner’s warranty and guarantee rights under this
Paragraph 7.17:
1. Observations by Engineer;
2. Recommendation by Engineer or payment by Owner of any progress or final

payment;
3. The issuance of a certificate of Substantial Completion by Engineer or any

payment related thereto by Owner;
4. Use or occupancy of the Work or any part thereof by Owner;
5. Any review and approval of a Shop Drawing or Sample submittal;
6. The issuance of a notice of acceptability by Engineer;
7. The end of the correction period established in Paragraph 15.08;
8. Any inspection, test, or approval by others; or
9. Any correction of defective Work by Owner.
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E. If the Contract requires the Contractor to accept the assignment of a contract
entered into by Owner, then the specific warranties, guarantees, and correction
obligations contained in the assigned contract will govern with respect to
Contractor’s performance obligations to Owner for the Work described in the
assigned contract.

7.18 Indemnification 
A. To the fullest extent permitted by Laws and Regulations, and in addition to any other

obligations of Contractor under the Contract or otherwise, Contractor shall indemnify
and hold harmless Owner and Engineer, and the officers, directors, members,
partners, employees, agents, consultants and subcontractors of each and any of
them, from losses, damages, costs, and judgments (including but not limited to all
fees and charges of engineers, architects, attorneys, and other professionals, and
all court or arbitration or other dispute resolution costs) arising from third-party
claims or actions relating to or resulting from the performance or furnishing of the
Work, provided that any such claim, action, loss, cost, judgment or damage is
attributable to bodily injury, sickness, disease, or death, or to damage to or
destruction of tangible property (other than the Work itself), including the loss of use
resulting therefrom, but only to the extent caused by any negligent act or omission
of Contractor, any Subcontractor, any Supplier, or any individual or entity directly or
indirectly employed by any of them to perform any of the Work, or anyone for whose
acts any of them may be liable.

B. In any and all claims against Owner or Engineer, or any of their officers, directors,
members, partners, employees, agents, consultants, or subcontractors, by any
employee (or the survivor or personal representative of such employee) of
Contractor, any Subcontractor, any Supplier, or any individual or entity directly or
indirectly employed by any of them to perform any of the Work, or anyone for whose
acts any of them may be liable, the indemnification obligation under
Paragraph 7.18.A will not be limited in any way by any limitation on the amount or
type of damages, compensation, or benefits payable by or for Contractor or any
such Subcontractor, Supplier, or other individual or entity under workers’
compensation acts, disability benefit acts, or other employee benefit acts.

7.19 Delegation of Professional Design Services 
A. Owner may require Contractor to provide professional design services for a portion

of the Work by express delegation in the Contract Documents. Such delegation will
specify the performance and design criteria that such services must satisfy, and the
Submittals that Contractor must furnish to Engineer with respect to the
Owner-delegated design.

B. Contractor shall cause such Owner-delegated professional design services to be
provided pursuant to the professional standard of care by a properly licensed design
professional, whose signature and seal must appear on all drawings, calculations,
specifications, certifications, and Submittals prepared by such design professional.
Such design professional must issue all certifications of design required by Laws
and Regulations.

C. If a Shop Drawing or other Submittal related to the Owner-delegated design is
prepared by Contractor, a Subcontractor, or others for submittal to Engineer, then
such Shop Drawing or other Submittal must bear the written approval of
Contractor’s design professional when submitted by Contractor to Engineer.
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D. Owner and Engineer shall be entitled to rely upon the adequacy, accuracy, and
completeness of the services, certifications, and approvals performed or provided by
the design professionals retained or employed by Contractor under an
Owner-delegated design, subject to the professional standard of care and the
performance and design criteria stated in the Contract Documents.

E. Pursuant to this Paragraph 7.19, Engineer’s review, approval, and other
determinations regarding design drawings, calculations, specifications, certifications,
and other Submittals furnished by Contractor pursuant to an Owner-delegated
design will be only for the following limited purposes:
1. Checking for conformance with the requirements of this Paragraph 7.19;
2. Confirming that Contractor (through its design professionals) has used the

performance and design criteria specified in the Contract Documents; and
3. Establishing that the design furnished by Contractor is consistent with the

design concept expressed in the Contract Documents.
F. Contractor shall not be responsible for the adequacy of performance or design

criteria specified by Owner or Engineer.
G. Contractor is not required to provide professional services in violation of applicable

Laws and Regulations.

ARTICLE 8 — OTHER WORK AT THE SITE 
8.01 Other Work 

A. In addition to and apart from the Work under the Contract Documents, the Owner
may perform other work at or adjacent to the Site. Such other work may be
performed by Owner’s employees, or through contracts between the Owner and
third parties. Owner may also arrange to have third-party utility owners perform work
on their utilities and facilities at or adjacent to the Site.

B. If Owner performs other work at or adjacent to the Site with Owner’s employees, or
through contracts for such other work, then Owner shall give Contractor written
notice thereof prior to starting any such other work. If Owner has advance
information regarding the start of any third-party utility work that Owner has
arranged to take place at or adjacent to the Site, Owner shall provide such
information to Contractor.

C. Contractor shall afford proper and safe access to the Site to each contractor that
performs such other work, each utility owner performing other work, and Owner, if
Owner is performing other work with Owner’s employees, and provide a reasonable
opportunity for the introduction and storage of materials and equipment and the
execution of such other work.

D. Contractor shall do all cutting, fitting, and patching of the Work that may be required
to properly connect or otherwise make its several parts come together and properly
integrate with such other work. Contractor shall not endanger any work of others by
cutting, excavating, or otherwise altering such work; provided, however, that
Contractor may cut or alter others' work with the written consent of Engineer and the
others whose work will be affected.

E. If the proper execution or results of any part of Contractor’s Work depends upon
work performed by others, Contractor shall inspect such other work and promptly
report to Engineer in writing any delays, defects, or deficiencies in such other work
that render it unavailable or unsuitable for the proper execution and results of
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Contractor’s Work. Contractor’s failure to so report will constitute an acceptance of 
such other work as fit and proper for integration with Contractor’s Work except for 
latent defects and deficiencies in such other work. 

F. The provisions of this article are not applicable to work that is performed by
third-party utilities or other third-party entities without a contract with Owner, or that
is performed without having been arranged by Owner. If such work occurs, then any
related delay, disruption, or interference incurred by Contractor is governed by the
provisions of Paragraph 4.05.C.3.

8.02 Coordination 
A. If Owner intends to contract with others for the performance of other work at or

adjacent to the Site, to perform other work at or adjacent to the Site with Owner’s
employees, or to arrange to have utility owners perform work at or adjacent to the
Site, the following will be set forth in the Supplementary Conditions or provided to
Contractor prior to the start of any such other work:
1. The identity of the individual or entity that will have authority and responsibility

for coordination of the activities among the various contractors;
2. An itemization of the specific matters to be covered by such authority and

responsibility; and
3. The extent of such authority and responsibilities.

B. Unless otherwise provided in the Supplementary Conditions, Owner shall have sole
authority and responsibility for such coordination.

8.03 Legal Relationships 
A. If, in the course of performing other work for Owner at or adjacent to the Site, the

Owner’s employees, any other contractor working for Owner, or any utility owner
that Owner has arranged to perform work, causes damage to the Work or to the
property of Contractor or its Subcontractors, or delays, disrupts, interferes with, or
increases the scope or cost of the performance of the Work, through actions or
inaction, then Contractor shall be entitled to an equitable adjustment in the Contract
Price or the Contract Times. Contractor must submit any Change Proposal seeking
an equitable adjustment in the Contract Price or the Contract Times under this
paragraph within 30 days of the damaging, delaying, disrupting, or interfering event.
The entitlement to, and extent of, any such equitable adjustment will take into
account information (if any) regarding such other work that was provided to
Contractor in the Contract Documents prior to the submittal of the Bid or the final
negotiation of the terms of the Contract, and any remedies available to Contractor
under Laws or Regulations concerning utility action or inaction. When applicable,
any such equitable adjustment in Contract Price will be conditioned on Contractor
assigning to Owner all Contractor’s rights against such other contractor or utility
owner with respect to the damage, delay, disruption, or interference that is the
subject of the adjustment. Contractor’s entitlement to an adjustment of the Contract
Times or Contract Price is subject to the provisions of Paragraphs 4.05.D and
4.05.E.

B. Contractor shall take reasonable and customary measures to avoid damaging,
delaying, disrupting, or interfering with the work of Owner, any other contractor, or
any utility owner performing other work at or adjacent to the Site.
1. If Contractor fails to take such measures and as a result damages, delays,

disrupts, or interferes with the work of any such other contractor or utility owner,
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then Owner may impose a set-off against payments due Contractor, and assign 
to such other contractor or utility owner the Owner’s contractual rights against 
Contractor with respect to the breach of the obligations set forth in this 
Paragraph 8.03.B. 

2. When Owner is performing other work at or adjacent to the Site with Owner’s
employees, Contractor shall be liable to Owner for damage to such other work,
and for the reasonable direct delay, disruption, and interference costs incurred
by Owner as a result of Contractor’s failure to take reasonable and customary
measures with respect to Owner’s other work. In response to such damage,
delay, disruption, or interference, Owner may impose a set-off against
payments due Contractor.

C. If Contractor damages, delays, disrupts, or interferes with the work of any other
contractor, or any utility owner performing other work at or adjacent to the Site,
through Contractor’s failure to take reasonable and customary measures to avoid
such impacts, or if any claim arising out of Contractor’s actions, inactions, or
negligence in performance of the Work at or adjacent to the Site is made by any
such other contractor or utility owner against Contractor, Owner, or Engineer, then
Contractor shall (1) promptly attempt to settle the claim as to all parties through
negotiations with such other contractor or utility owner, or otherwise resolve the
claim by arbitration or other dispute resolution proceeding or at law, and
(2) indemnify and hold harmless Owner and Engineer, and the officers, directors,
members, partners, employees, agents, consultants and subcontractors of each and
any of them from and against any such claims, and against all costs, losses, and
damages (including but not limited to all fees and charges of engineers, architects,
attorneys, and other professionals and all court or arbitration or other dispute
resolution costs) arising out of or relating to such damage, delay, disruption, or
interference.

ARTICLE 9 — OWNER’S RESPONSIBILITIES 
9.01 Communications to Contractor 

A. Except as otherwise provided in these General Conditions, Owner shall issue all
communications to Contractor through Engineer.

9.02 Replacement of Engineer 
A. Owner may at its discretion appoint an engineer to replace Engineer, provided

Contractor makes no reasonable objection to the replacement engineer. The
replacement engineer’s status under the Contract Documents will be that of the
former Engineer.

9.03 Furnish Data 
A. Owner shall promptly furnish the data required of Owner under the Contract

Documents.
9.04 Pay When Due 

A. Owner shall make payments to Contractor when they are due as provided in the
Agreement.

9.05 Lands and Easements; Reports, Tests, and Drawings 
A. Owner’s duties with respect to providing lands and easements are set forth in

Paragraph 5.01.
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B. Owner’s duties with respect to providing engineering surveys to establish reference
points are set forth in Paragraph 4.03.

C. Article 5 refers to Owner’s identifying and making available to Contractor copies of
reports of explorations and tests of conditions at the Site, and drawings of physical
conditions relating to existing surface or subsurface structures at the Site.

9.06 Insurance 
A. Owner’s responsibilities, if any, with respect to purchasing and maintaining liability

and property insurance are set forth in Article 6.
9.07 Change Orderspg 

A. Owner’s responsibilities with respect to Change Orders are set forth in Article 11.
9.08 Inspections, Tests, and Approvals 

A. Owner’s responsibility with respect to certain inspections, tests, and approvals is set
forth in Paragraph 14.02.B.

9.09 Limitations on Owner’s Responsibilities 
A. The Owner shall not supervise, direct, or have control or authority over, nor be

responsible for, Contractor’s means, methods, techniques, sequences, or
procedures of construction, or the safety precautions and programs incident thereto,
or for any failure of Contractor to comply with Laws and Regulations applicable to
the performance of the Work. Owner will not be responsible for Contractor’s failure
to perform the Work in accordance with the Contract Documents.

9.10 Undisclosed Hazardous Environmental Condition 
A. Owner’s responsibility in respect to an undisclosed Hazardous Environmental

Condition is set forth in Paragraph 5.06.
9.11 Evidence of Financial Arrangements 

A. Upon request of Contractor, Owner shall furnish Contractor reasonable evidence
that financial arrangements have been made to satisfy Owner’s obligations under
the Contract (including obligations under proposed changes in the Work).

9.12 Safety Programs 
A. While at the Site, Owner’s employees and representatives shall comply with the

specific applicable requirements of Contractor’s safety programs of which Owner
has been informed.

B. Owner shall furnish copies of any applicable Owner safety programs to Contractor.

ARTICLE 10 — ENGINEER’S STATUS DURING CONSTRUCTION 
10.01 Owner’s Representative 

A. Engineer will be Owner’s representative during the construction period. The duties
and responsibilities and the limitations of authority of Engineer as Owner’s
representative during construction are set forth in the Contract.

10.02 Visits to Site 
A. Engineer will make visits to the Site at intervals appropriate to the various stages of

construction as Engineer deems necessary in order to observe, as an experienced
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and qualified design professional, the progress that has been made and the quality 
of the various aspects of Contractor’s executed Work. Based on information 
obtained during such visits and observations, Engineer, for the benefit of Owner, will 
determine, in general, if the Work is proceeding in accordance with the Contract 
Documents. Engineer will not be required to make exhaustive or continuous 
inspections on the Site to check the quality or quantity of the Work. Engineer’s 
efforts will be directed toward providing for Owner a greater degree of confidence 
that the completed Work will conform generally to the Contract Documents. On the 
basis of such visits and observations, Engineer will keep Owner informed of the 
progress of the Work and will endeavor to guard Owner against defective Work. 

B. Engineer’s visits and observations are subject to all the limitations on Engineer’s
authority and responsibility set forth in Paragraph 10.07. Particularly, but without
limitation, during or as a result of Engineer’s visits or observations of Contractor’s
Work, Engineer will not supervise, direct, control, or have authority over or be
responsible for Contractor’s means, methods, techniques, sequences, or
procedures of construction, or the safety precautions and programs incident thereto,
or for any failure of Contractor to comply with Laws and Regulations applicable to
the performance of the Work.

10.03 Resident Project Representative 
A. If Owner and Engineer have agreed that Engineer will furnish a Resident Project

Representative to represent Engineer at the Site and assist Engineer in observing
the progress and quality of the Work, then the authority and responsibilities of any
such Resident Project Representative will be as provided in the Supplementary
Conditions, and limitations on the responsibilities thereof will be as provided in the
Supplementary Conditions and in Paragraph 10.07.

B. If Owner designates an individual or entity who is not Engineer’s consultant, agent,
or employee to represent Owner at the Site, then the responsibilities and authority of
such individual or entity will be as provided in the Supplementary Conditions.

10.04 Engineer’s Authority 
A. Engineer has the authority to reject Work in accordance with Article 14.
B. Engineer’s authority as to Submittals is set forth in Paragraph 7.16.
C. Engineer’s authority as to design drawings, calculations, specifications, certifications

and other Submittals from Contractor in response to Owner’s delegation (if any) to
Contractor of professional design services, is set forth in Paragraph 7.19.

D. Engineer’s authority as to changes in the Work is set forth in Article 11.
E. Engineer’s authority as to Applications for Payment is set forth in Article 15.

10.05 Determinations for Unit Price Work 
A. Engineer will determine the actual quantities and classifications of Unit Price Work

performed by Contractor as set forth in Paragraph 13.03.
10.06 Decisions on Requirements of Contract Documents and Acceptability of Work 

A. Engineer will render decisions regarding the requirements of the Contract
Documents, and judge the acceptability of the Work, pursuant to the specific
procedures set forth herein for initial interpretations, Change Proposals, and
acceptance of the Work. In rendering such decisions and judgments, Engineer will
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not show partiality to Owner or Contractor, and will not be liable to Owner, 
Contractor, or others in connection with any proceedings, interpretations, decisions, 
or judgments conducted or rendered in good faith. 

10.07 Limitations on Engineer’s Authority and Responsibilities 
A. Neither Engineer’s authority or responsibility under this Article 10 or under any other

provision of the Contract, nor any decision made by Engineer in good faith either to
exercise or not exercise such authority or responsibility or the undertaking, exercise,
or performance of any authority or responsibility by Engineer, will create, impose, or
give rise to any duty in contract, tort, or otherwise owed by Engineer to Contractor,
any Subcontractor, any Supplier, any other individual or entity, or to any surety for or
employee or agent of any of them.

B. Engineer will not supervise, direct, control, or have authority over or be responsible
for Contractor’s means, methods, techniques, sequences, or procedures of
construction, or the safety precautions and programs incident thereto, or for any
failure of Contractor to comply with Laws and Regulations applicable to the
performance of the Work. Engineer will not be responsible for Contractor’s failure to
perform the Work in accordance with the Contract Documents.

C. Engineer will not be responsible for the acts or omissions of Contractor or of any
Subcontractor, any Supplier, or of any other individual or entity performing any of
the Work.

D. Engineer’s review of the final Application for Payment and accompanying
documentation, and all maintenance and operating instructions, schedules,
guarantees, bonds, certificates of inspection, tests and approvals, and other
documentation required to be delivered by Contractor under Paragraph 15.06.A, will
only be to determine generally that their content complies with the requirements of,
and in the case of certificates of inspections, tests, and approvals, that the results
certified indicate compliance with the Contract Documents.

E. The limitations upon authority and responsibility set forth in this Paragraph 10.07
also apply to the Resident Project Representative, if any.

10.08 Compliance with Safety Program 
A. While at the Site, Engineer’s employees and representatives will comply with the

specific applicable requirements of Owner’s and Contractor’s safety programs of
which Engineer has been informed.

ARTICLE 11 — CHANGES TO THE CONTRACT 
11.01 Amending and Supplementing the Contract 

A. The Contract may be amended or supplemented by a Change Order, a Work
Change Directive, or a Field Order.

B. If an amendment or supplement to the Contract includes a change in the Contract
Price or the Contract Times, such amendment or supplement must be set forth in a
Change Order.

C. All changes to the Contract that involve (1) the performance or acceptability of the
Work, (2) the design (as set forth in the Drawings, Specifications, or otherwise), or
(3) other engineering or technical matters, must be supported by Engineer’s
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recommendation. Owner and Contractor may amend other terms and conditions of 
the Contract without the recommendation of the Engineer. 

11.02 Change Orders 
A. Owner and Contractor shall execute appropriate Change Orders covering:

1. Changes in Contract Price or Contract Times which are agreed to by the
parties, including any undisputed sum or amount of time for Work actually
performed in accordance with a Work Change Directive;

2. Changes in Contract Price resulting from an Owner set-off, unless Contractor
has duly contested such set-off;

3. Changes in the Work which are: (a) ordered by Owner pursuant to
Paragraph 11.05, (b) required because of Owner’s acceptance of defective
Work under Paragraph 14.04 or Owner’s correction of defective Work under
Paragraph 14.07, or (c) agreed to by the parties, subject to the need for
Engineer’s recommendation if the change in the Work involves the design (as
set forth in the Drawings, Specifications, or otherwise) or other engineering or
technical matters; and

4. Changes that embody the substance of any final and binding results under:
Paragraph 11.03.B, resolving the impact of a Work Change Directive;
Paragraph 11.09, concerning Change Proposals; Article 12, Claims;
Paragraph 13.02.D, final adjustments resulting from allowances;
Paragraph 13.03.D, final adjustments relating to determination of quantities for
Unit Price Work; and similar provisions.

B. If Owner or Contractor refuses to execute a Change Order that is required to be
executed under the terms of Paragraph 11.02.A, it will be deemed to be of full force
and effect, as if fully executed.

11.03 Work Change Directives 
A. A Work Change Directive will not change the Contract Price or the Contract Times

but is evidence that the parties expect that the modification ordered or documented
by a Work Change Directive will be incorporated in a subsequently issued Change
Order, following negotiations by the parties as to the Work Change Directive’s
effect, if any, on the Contract Price and Contract Times; or, if negotiations are
unsuccessful, by a determination under the terms of the Contract Documents
governing adjustments, expressly including Paragraph 11.07 regarding change of
Contract Price.

B. If Owner has issued a Work Change Directive and:
1. Contractor believes that an adjustment in Contract Times or Contract Price is

necessary, then Contractor shall submit any Change Proposal seeking such an
adjustment no later than 30 days after the completion of the Work set out in the
Work Change Directive.

2. Owner believes that an adjustment in Contract Times or Contract Price is
necessary, then Owner shall submit any Claim seeking such an adjustment no
later than 60 days after issuance of the Work Change Directive.

11.04 Field Orders 
A. Engineer may authorize minor changes in the Work if the changes do not involve an

adjustment in the Contract Price or the Contract Times and are compatible with the
design concept of the completed Project as a functioning whole as indicated by the
Contract Documents. Such changes will be accomplished by a Field Order and will
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be binding on Owner and also on Contractor, which shall perform the Work involved 
promptly. 

B. If Contractor believes that a Field Order justifies an adjustment in the Contract Price
or Contract Times, then before proceeding with the Work at issue, Contractor shall
submit a Change Proposal as provided herein.

11.05 Owner-Authorized Changes in the Work 
A. Without invalidating the Contract and without notice to any surety, Owner may, at

any time or from time to time, order additions, deletions, or revisions in the Work.
Changes involving the design (as set forth in the Drawings, Specifications, or
otherwise) or other engineering or technical matters will be supported by Engineer’s
recommendation.

B. Such changes in the Work may be accomplished by a Change Order, if Owner and
Contractor have agreed as to the effect, if any, of the changes on Contract Times or
Contract Price; or by a Work Change Directive. Upon receipt of any such document,
Contractor shall promptly proceed with the Work involved; or, in the case of a
deletion in the Work, promptly cease construction activities with respect to such
deleted Work. Added or revised Work must be performed under the applicable
conditions of the Contract Documents.

C. Nothing in this Paragraph 11.05 obligates Contractor to undertake work that
Contractor reasonably concludes cannot be performed in a manner consistent with
Contractor’s safety obligations under the Contract Documents or Laws and
Regulations.

11.06 Unauthorized Changes in the Work 
A. Contractor shall not be entitled to an increase in the Contract Price or an extension

of the Contract Times with respect to any work performed that is not required by the
Contract Documents, as amended, modified, or supplemented, except in the case of
an emergency as provided in Paragraph 7.15 or in the case of uncovering Work as
provided in Paragraph 14.05.C.2.

11.07 Change of Contract Price 
A. The Contract Price may only be changed by a Change Order. Any Change Proposal

for an adjustment in the Contract Price must comply with the provisions of
Paragraph 11.09. Any Claim for an adjustment of Contract Price must comply with
the provisions of Article 12.

B. An adjustment in the Contract Price will be determined as follows:
1. Where the Work involved is covered by unit prices contained in the Contract

Documents, then by application of such unit prices to the quantities of the items
involved (subject to the provisions of Paragraph 13.03);

2. Where the Work involved is not covered by unit prices contained in the Contract
Documents, then by a mutually agreed lump sum (which may include an
allowance for overhead and profit not necessarily in accordance with
Paragraph 11.07.C.2); or

3. Where the Work involved is not covered by unit prices contained in the Contract
Documents and the parties do not reach mutual agreement to a lump sum, then
on the basis of the Cost of the Work (determined as provided in
Paragraph 13.01) plus a Contractor’s fee for overhead and profit (determined
as provided in Paragraph 11.07.C).
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C. Contractor’s Fee: When applicable, the Contractor’s fee for overhead and profit will
be determined as follows:
1. A mutually acceptable fixed fee; or
2. If a fixed fee is not agreed upon, then a fee based on the following percentages

of the various portions of the Cost of the Work:
a. For costs incurred under Paragraphs 13.01.B.1 and 13.01.B.2, the

Contractor’s fee will be 15 percent;
b. For costs incurred under Paragraph 13.01.B.3, the Contractor’s fee will be

5 percent;
c. Where one or more tiers of subcontracts are on the basis of Cost of the

Work plus a fee and no fixed fee is agreed upon, the intent of
Paragraphs 11.07.C.2.a and 11.07.C.2.b is that the Contractor’s fee will be
based on: (1) a fee of 15 percent of the costs incurred under
Paragraphs 13.01.B.1 and 13.01.B.2 by the Subcontractor that actually
performs the Work, at whatever tier, and (2) with respect to Contractor itself
and to any Subcontractors of a tier higher than that of the Subcontractor
that actually performs the Work, a fee of 5 percent of the amount (fee plus
underlying costs incurred) attributable to the next lower tier Subcontractor;
provided, however, that for any such subcontracted Work the maximum
total fee to be paid by Owner will be no greater than 27 percent of the costs
incurred by the Subcontractor that actually performs the Work;

d. No fee will be payable on the basis of costs itemized under
Paragraphs 13.01.B.4, 13.01.B.5, and 13.01.C;

e. The amount of credit to be allowed by Contractor to Owner for any change
which results in a net decrease in Cost of the Work will be the amount of
the actual net decrease in Cost of the Work and a deduction of an
additional amount equal to 5 percent of such actual net decrease in Cost of
the Work; and

f. When both additions and credits are involved in any one change or Change
Proposal, the adjustment in Contractor’s fee will be computed by
determining the sum of the costs in each of the cost categories in
Paragraph 13.01.B (specifically, payroll costs, Paragraph 13.01.B.1;
incorporated materials and equipment costs, Paragraph 13.01.B.2;
Subcontract costs, Paragraph 13.01.B.3; special consultants costs,
Paragraph 13.01.B.4; and other costs, Paragraph 13.01.B.5) and applying
to each such cost category sum the appropriate fee from
Paragraphs 11.07.C.2.a through 11.07.C.2.e, inclusive.

11.08 Change of Contract Times 
A. The Contract Times may only be changed by a Change Order. Any Change

Proposal for an adjustment in the Contract Times must comply with the provisions of
Paragraph 11.09. Any Claim for an adjustment in the Contract Times must comply
with the provisions of Article 12.

B. Delay, disruption, and interference in the Work, and any related changes in Contract
Times, are addressed in and governed by Paragraph 4.05.

11.09 Change Proposals 
A. Purpose and Content: Contractor shall submit a Change Proposal to Engineer to

request an adjustment in the Contract Times or Contract Price; contest an initial
decision by Engineer concerning the requirements of the Contract Documents or
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relating to the acceptability of the Work under the Contract Documents; challenge a 
set-off against payment due; or seek other relief under the Contract. The Change 
Proposal will specify any proposed change in Contract Times or Contract Price, or 
other proposed relief, and explain the reason for the proposed change, with citations 
to any governing or applicable provisions of the Contract Documents. Each Change 
Proposal will address only one issue, or a set of closely related issues. 

B. Change Proposal Procedures
1. Submittal: Contractor shall submit each Change Proposal to Engineer within

30 days after the start of the event giving rise thereto, or after such initial
decision.

2. Supporting Data: The Contractor shall submit supporting data, including the
proposed change in Contract Price or Contract Time (if any), to the Engineer
and Owner within 15 days after the submittal of the Change Proposal.
a. Change Proposals based on or related to delay, interruption, or

interference must comply with the provisions of Paragraphs 4.05.D and
4.05.E.

b. Change proposals related to a change of Contract Price must include full
and detailed accounts of materials incorporated into the Work and labor
and equipment used for the subject Work.

The supporting data must be accompanied by a written statement that the 
supporting data are accurate and complete, and that any requested time or price 
adjustment is the entire adjustment to which Contractor believes it is entitled as a 
result of said event. 

3. Engineer’s Initial Review: Engineer will advise Owner regarding the Change
Proposal, and consider any comments or response from Owner regarding the
Change Proposal. If in its discretion Engineer concludes that additional
supporting data is needed before conducting a full review and making a
decision regarding the Change Proposal, then Engineer may request that
Contractor submit such additional supporting data by a date specified by
Engineer, prior to Engineer beginning its full review of the Change Proposal.

4. Engineer’s Full Review and Action on the Change Proposal: Upon receipt of
Contractor’s supporting data (including any additional data requested by
Engineer), Engineer will conduct a full review of each Change Proposal and,
within 30 days after such receipt of the Contractor’s supporting data, either
approve the Change Proposal in whole, deny it in whole, or approve it in part
and deny it in part. Such actions must be in writing, with a copy provided to
Owner and Contractor. If Engineer does not take action on the Change
Proposal within 30 days, then either Owner or Contractor may at any time
thereafter submit a letter to the other party indicating that as a result of
Engineer’s inaction the Change Proposal is deemed denied, thereby
commencing the time for appeal of the denial under Article 12.

5. Binding Decision: Engineer’s decision is final and binding upon Owner and
Contractor, unless Owner or Contractor appeals the decision by filing a Claim
under Article 12.

C. Resolution of Certain Change Proposals: If the Change Proposal does not involve
the design (as set forth in the Drawings, Specifications, or otherwise), the
acceptability of the Work, or other engineering or technical matters, then Engineer
will notify the parties in writing that the Engineer is unable to resolve the Change
Proposal. For purposes of further resolution of such a Change Proposal, such notice
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will be deemed a denial, and Contractor may choose to seek resolution under the 
terms of Article 12. 

D. Post-Completion: Contractor shall not submit any Change Proposals after Engineer
issues a written recommendation of final payment pursuant to Paragraph 15.06.B.

11.10 Notification to Surety 
A. If the provisions of any bond require notice to be given to a surety of any change

affecting the general scope of the Work or the provisions of the Contract Documents
(including, but not limited to, Contract Price or Contract Times), the giving of any
such notice will be Contractor’s responsibility. The amount of each applicable bond
will be adjusted to reflect the effect of any such change.

ARTICLE 12 — CLAIMS 
12.01 Claims 

A. Claims Process: The following disputes between Owner and Contractor are subject
to the Claims process set forth in this article:
1. Appeals by Owner or Contractor of Engineer’s decisions regarding Change

Proposals;
2. Owner demands for adjustments in the Contract Price or Contract Times, or

other relief under the Contract Documents;
3. Disputes that Engineer has been unable to address because they do not

involve the design (as set forth in the Drawings, Specifications, or otherwise),
the acceptability of the Work, or other engineering or technical matters; and

4. Subject to the waiver provisions of Paragraph 15.07, any dispute arising after
Engineer has issued a written recommendation of final payment pursuant to
Paragraph 15.06.B.

B. Submittal of Claim: The party submitting a Claim shall deliver it directly to the other
party to the Contract promptly (but in no event later than 30 days) after the start of
the event giving rise thereto; in the case of appeals regarding Change Proposals
within 30 days of the decision under appeal. The party submitting the Claim shall
also furnish a copy to the Engineer, for its information only. The responsibility to
substantiate a Claim rests with the party making the Claim. In the case of a Claim by
Contractor seeking an increase in the Contract Times or Contract Price, Contractor
shall certify that the Claim is made in good faith, that the supporting data are
accurate and complete, and that to the best of Contractor’s knowledge and belief
the amount of time or money requested accurately reflects the full amount to which
Contractor is entitled.

C. Review and Resolution: The party receiving a Claim shall review it thoroughly,
giving full consideration to its merits. The two parties shall seek to resolve the Claim
through the exchange of information and direct negotiations. The parties may
extend the time for resolving the Claim by mutual agreement. All actions taken on a
Claim will be stated in writing and submitted to the other party, with a copy to
Engineer.

D. Mediation
1. At any time after initiation of a Claim, Owner and Contractor may mutually

agree to mediation of the underlying dispute. The agreement to mediate will
stay the Claim submittal and response process.
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2. If Owner and Contractor agree to mediation, then after 60 days from such
agreement, either Owner or Contractor may unilaterally terminate the mediation
process, and the Claim submittal and decision process will resume as of the
date of the termination. If the mediation proceeds but is unsuccessful in
resolving the dispute, the Claim submittal and decision process will resume as
of the date of the conclusion of the mediation, as determined by the mediator.

3. Owner and Contractor shall each pay one-half of the mediator’s fees and costs.
E. Partial Approval: If the party receiving a Claim approves the Claim in part and

denies it in part, such action will be final and binding unless within 30 days of such
action the other party invokes the procedure set forth in Article 17 for final resolution
of disputes.

F. Denial of Claim: If efforts to resolve a Claim are not successful, the party receiving
the Claim may deny it by giving written notice of denial to the other party. If the
receiving party does not take action on the Claim within 90 days, then either Owner
or Contractor may at any time thereafter submit a letter to the other party indicating
that as a result of the inaction, the Claim is deemed denied, thereby commencing
the time for appeal of the denial. A denial of the Claim will be final and binding
unless within 30 days of the denial the other party invokes the procedure set forth in
Article 17 for the final resolution of disputes.

G. Final and Binding Results: If the parties reach a mutual agreement regarding a
Claim, whether through approval of the Claim, direct negotiations, mediation, or
otherwise; or if a Claim is approved in part and denied in part, or denied in full, and
such actions become final and binding; then the results of the agreement or action
on the Claim will be incorporated in a Change Order or other written document to
the extent they affect the Contract, including the Work, the Contract Times, or the
Contract Price.

ARTICLE 13 — COST OF THE WORK; ALLOWANCES; UNIT PRICE WORK 
13.01 Cost of the Work 

A. Purposes for Determination of Cost of the Work: The term Cost of the Work means
the sum of all costs necessary for the proper performance of the Work at issue, as
further defined below. The provisions of this Paragraph 13.01 are used for two
distinct purposes:
1. To determine Cost of the Work when Cost of the Work is a component of the

Contract Price, under cost-plus-fee, time-and-materials, or other cost-based
terms; or

2. When needed to determine the value of a Change Order, Change Proposal,
Claim, set-off, or other adjustment in Contract Price. When the value of any
such adjustment is determined on the basis of Cost of the Work, Contractor is
entitled only to those additional or incremental costs required because of the
change in the Work or because of the event giving rise to the adjustment.

B. Costs Included: Except as otherwise may be agreed to in writing by Owner, costs
included in the Cost of the Work will be in amounts no higher than those commonly
incurred in the locality of the Project, will not include any of the costs itemized in
Paragraph 13.01.C, and will include only the following items:
1. Payroll costs for employees in the direct employ of Contractor in the

performance of the Work under schedules of job classifications agreed upon by
Owner and Contractor in advance of the subject Work. Such employees
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include, without limitation, superintendents, foremen, safety managers, safety 
representatives, and other personnel employed full time on the Work. Payroll 
costs for employees not employed full time on the Work will be apportioned on 
the basis of their time spent on the Work. Payroll costs include, but are not 
limited to, salaries and wages plus the cost of fringe benefits, which include 
social security contributions, unemployment, excise, and payroll taxes, workers’ 
compensation, health and retirement benefits, sick leave, and vacation and 
holiday pay applicable thereto. The expenses of performing Work outside of 
regular working hours, on Saturday, Sunday, or legal holidays, will be included 
in the above to the extent authorized by Owner. 

2. Cost of all materials and equipment furnished and incorporated in the Work,
including costs of transportation and storage thereof, and Suppliers’ field
services required in connection therewith. All cash discounts accrue to
Contractor unless Owner deposits funds with Contractor with which to make
payments, in which case the cash discounts will accrue to Owner. All trade
discounts, rebates, and refunds and returns from sale of surplus materials and
equipment will accrue to Owner, and Contractor shall make provisions so that
they may be obtained.

3. Payments made by Contractor to Subcontractors for Work performed by
Subcontractors. If required by Owner, Contractor shall obtain competitive bids
from subcontractors acceptable to Owner and Contractor and shall deliver such
bids to Owner, which will then determine, with the advice of Engineer, which
bids, if any, will be acceptable. If any subcontract provides that the
Subcontractor is to be paid on the basis of Cost of the Work plus a fee, the
Subcontractor’s Cost of the Work and fee will be determined in the same
manner as Contractor’s Cost of the Work and fee as provided in this
Paragraph 13.01.

4. Costs of special consultants (including but not limited to engineers, architects,
testing laboratories, surveyors, attorneys, and accountants) employed or
retained for services specifically related to the Work.

5. Other costs consisting of the following:
a. The proportion of necessary transportation, travel, and subsistence

expenses of Contractor’s employees incurred in discharge of duties
connected with the Work.

b. Cost, including transportation and maintenance, of all materials, supplies,
equipment, machinery, appliances, office, and temporary facilities at the
Site, which are consumed in the performance of the Work, and cost, less
market value, of such items used but not consumed which remain the
property of Contractor.
1) In establishing included costs for materials such as scaffolding, plating,

or sheeting, consideration will be given to the actual or the estimated
life of the material for use on other projects; or rental rates may be
established on the basis of purchase or salvage value of such items,
whichever is less. Contractor will not be eligible for compensation for
such items in an amount that exceeds the purchase cost of such item.

c. Construction Equipment Rental
1) Rentals of all construction equipment and machinery, and the parts

thereof, in accordance with rental agreements approved by Owner as
to price (including any surcharge or special rates applicable to
overtime use of the construction equipment or machinery), and the
costs of transportation, loading, unloading, assembly, dismantling, and
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removal thereof. All such costs will be in accordance with the terms of 
said rental agreements. The rental of any such equipment, machinery, 
or parts must cease when the use thereof is no longer necessary for 
the Work. 

2) Costs for equipment and machinery owned by Contractor or a
Contractor-related entity will be paid at a rate shown for such
equipment in the equipment rental rate book specified in the
Supplementary Conditions. An hourly rate will be computed by dividing
the monthly rates by 176. These computed rates will include all
operating costs.

3) With respect to Work that is the result of a Change Order, Change
Proposal, Claim, set-off, or other adjustment in Contract Price
(“changed Work”), included costs will be based on the time the
equipment or machinery is in use on the changed Work and the costs
of transportation, loading, unloading, assembly, dismantling, and
removal when directly attributable to the changed Work. The cost of
any such equipment or machinery, or parts thereof, must cease to
accrue when the use thereof is no longer necessary for the changed
Work.

d. Sales, consumer, use, and other similar taxes related to the Work, and for
which Contractor is liable, as imposed by Laws and Regulations.

e. Deposits lost for causes other than negligence of Contractor, any
Subcontractor, or anyone directly or indirectly employed by any of them or
for whose acts any of them may be liable, and royalty payments and fees
for permits and licenses.

f. Losses and damages (and related expenses) caused by damage to the
Work, not compensated by insurance or otherwise, sustained by Contractor
in connection with the performance of the Work (except losses and
damages within the deductible amounts of builder’s risk or other property
insurance established in accordance with Paragraph 6.04), provided such
losses and damages have resulted from causes other than the negligence
of Contractor, any Subcontractor, or anyone directly or indirectly employed
by any of them or for whose acts any of them may be liable. Such losses
include settlements made with the written consent and approval of Owner.
No such losses, damages, and expenses will be included in the Cost of the
Work for the purpose of determining Contractor’s fee.

g. The cost of utilities, fuel, and sanitary facilities at the Site.
h. Minor expenses such as communication service at the Site, express and

courier services, and similar petty cash items in connection with the Work.
i. The costs of premiums for all bonds and insurance that Contractor is

required by the Contract Documents to purchase and maintain.
C. Costs Excluded: The term Cost of the Work does not include any of the following

items:
1. Payroll costs and other compensation of Contractor’s officers, executives,

principals, general managers, engineers, architects, estimators, attorneys,
auditors, accountants, purchasing and contracting agents, expediters,
timekeepers, clerks, and other personnel employed by Contractor, whether at
the Site or in Contractor’s principal or branch office for general administration of
the Work and not specifically included in the agreed upon schedule of job
classifications referred to in Paragraph 13.01.B.1 or specifically covered by
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Paragraph 13.01.B.4. The payroll costs and other compensation excluded here 
are to be considered administrative costs covered by the Contractor’s fee. 

2. The cost of purchasing, renting, or furnishing small tools and hand tools.
3. Expenses of Contractor’s principal and branch offices other than Contractor’s

office at the Site.
4. Any part of Contractor’s capital expenses, including interest on Contractor’s

capital employed for the Work and charges against Contractor for delinquent
payments.

5. Costs due to the negligence of Contractor, any Subcontractor, or anyone
directly or indirectly employed by any of them or for whose acts any of them
may be liable, including but not limited to, the correction of defective Work,
disposal of materials or equipment wrongly supplied, and making good any
damage to property.

6. Expenses incurred in preparing and advancing Claims.
7. Other overhead or general expense costs of any kind and the costs of any item

not specifically and expressly included in Paragraph 13.01.B.
D. Contractor’s Fee

1. When the Work as a whole is performed on the basis of cost-plus-a-fee, then:
a. Contractor’s fee for the Work set forth in the Contract Documents as of the

Effective Date of the Contract will be determined as set forth in the
Agreement.

b. for any Work covered by a Change Order, Change Proposal, Claim, set-off,
or other adjustment in Contract Price on the basis of Cost of the Work,
Contractor’s fee will be determined as follows:
1) When the fee for the Work as a whole is a percentage of the Cost of

the Work, the fee will automatically adjust as the Cost of the Work
changes.

2) When the fee for the Work as a whole is a fixed fee, the fee for any
additions or deletions will be determined in accordance with
Paragraph 11.07.C.2.

2. When the Work as a whole is performed on the basis of a stipulated sum, or
any other basis other than cost-plus-a-fee, then Contractor’s fee for any Work
covered by a Change Order, Change Proposal, Claim, set-off, or other
adjustment in Contract Price on the basis of Cost of the Work will be
determined in accordance with Paragraph 11.07.C.2.

E. Documentation and Audit: Whenever the Cost of the Work for any purpose is to be
determined pursuant to this Article 13, Contractor and pertinent Subcontractors will
establish and maintain records of the costs in accordance with generally accepted
accounting practices. Subject to prior written notice, Owner will be afforded
reasonable access, during normal business hours, to all Contractor’s accounts,
records, books, correspondence, instructions, drawings, receipts, vouchers,
memoranda, and similar data relating to the Cost of the Work and Contractor’s fee.
Contractor shall preserve all such documents for a period of three years after the
final payment by Owner. Pertinent Subcontractors will afford such access to Owner,
and preserve such documents, to the same extent required of Contractor.

13.02 Allowances 
A. It is understood that Contractor has included in the Contract Price all allowances so

named in the Contract Documents and shall cause the Work so covered to be
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performed for such sums and by such persons or entities as may be acceptable to 
Owner and Engineer. 

B. Cash Allowances: Contractor agrees that:
1. the cash allowances include the cost to Contractor (less any applicable trade

discounts) of materials and equipment required by the allowances to be
delivered at the Site, and all applicable taxes; and

2. Contractor’s costs for unloading and handling on the Site, labor, installation,
overhead, profit, and other expenses contemplated for the cash allowances
have been included in the Contract Price and not in the allowances, and no
demand for additional payment for any of the foregoing will be valid.

C. Owner’s Contingency Allowance: Contractor agrees that an Owner’s contingency
allowance, if any, is for the sole use of Owner to cover unanticipated costs.

D. Prior to final payment, an appropriate Change Order will be issued as recommended
by Engineer to reflect actual amounts due Contractor for Work covered by
allowances, and the Contract Price will be correspondingly adjusted.

13.03 Unit Price Work 
A. Where the Contract Documents provide that all or part of the Work is to be Unit

Price Work, initially the Contract Price will be deemed to include for all Unit Price
Work an amount equal to the sum of the unit price for each separately identified
item of Unit Price Work times the estimated quantity of each item as indicated in the
Agreement.

B. The estimated quantities of items of Unit Price Work are not guaranteed and are
solely for the purpose of comparison of Bids and determining an initial Contract
Price. Payments to Contractor for Unit Price Work will be based on actual quantities.

C. Each unit price will be deemed to include an amount considered by Contractor to be
adequate to cover Contractor’s overhead and profit for each separately identified
item.

D. Engineer will determine the actual quantities and classifications of Unit Price Work
performed by Contractor. Engineer will review with Contractor the Engineer’s
preliminary determinations on such matters before rendering a written decision
thereon (by recommendation of an Application for Payment or otherwise).
Engineer’s written decision thereon will be final and binding (except as modified by
Engineer to reflect changed factual conditions or more accurate data) upon Owner
and Contractor, and the final adjustment of Contract Price will be set forth in a
Change Order, subject to the provisions of the following paragraph.

E. Adjustments in Unit Price
1. Contractor or Owner shall be entitled to an adjustment in the unit price with

respect to an item of Unit Price Work if:
a. the quantity of the item of Unit Price Work performed by Contractor differs

materially and significantly from the estimated quantity of such item
indicated in the Agreement; and

b. Contractor’s unit costs to perform the item of Unit Price Work have
changed materially and significantly as a result of the quantity change.

2. The adjustment in unit price will account for and be coordinated with any related
changes in quantities of other items of Work, and in Contractor’s costs to
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perform such other Work, such that the resulting overall change in Contract 
Price is equitable to Owner and Contractor. 

3. Adjusted unit prices will apply to all units of that item.

ARTICLE 14 — TESTS AND INSPECTIONS; CORRECTION, REMOVAL, OR ACCEPTANCE 
OF DEFECTIVE WORK 
14.01 Access to Work 

A. Owner, Engineer, their consultants and other representatives and personnel of
Owner, independent testing laboratories, and authorities having jurisdiction have
access to the Site and the Work at reasonable times for their observation,
inspection, and testing. Contractor shall provide them proper and safe conditions for
such access and advise them of Contractor’s safety procedures and programs so
that they may comply with such procedures and programs as applicable.

14.02 Tests, Inspections, and Approvals 
A. Contractor shall give Engineer timely notice of readiness of the Work (or specific

parts thereof) for all required inspections and tests, and shall cooperate with
inspection and testing personnel to facilitate required inspections and tests.

B. Owner shall retain and pay for the services of an independent inspector, testing
laboratory, or other qualified individual or entity to perform all inspections and tests
expressly required by the Contract Documents to be furnished and paid for by
Owner, except that costs incurred in connection with tests or inspections of covered
Work will be governed by the provisions of Paragraph 14.05.

C. If Laws or Regulations of any public body having jurisdiction require any Work (or
part thereof) specifically to be inspected, tested, or approved by an employee or
other representative of such public body, Contractor shall assume full responsibility
for arranging and obtaining such inspections, tests, or approvals, pay all costs in
connection therewith, and furnish Engineer the required certificates of inspection or
approval.

D. Contractor shall be responsible for arranging, obtaining, and paying for all
inspections and tests required:
1. by the Contract Documents, unless the Contract Documents expressly allocate

responsibility for a specific inspection or test to Owner;
2. to attain Owner’s and Engineer’s acceptance of materials or equipment to be

incorporated in the Work;
3. by manufacturers of equipment furnished under the Contract Documents;
4. for testing, adjusting, and balancing of mechanical, electrical, and other

equipment to be incorporated into the Work; and
5. for acceptance of materials, mix designs, or equipment submitted for approval

prior to Contractor’s purchase thereof for incorporation in the Work.
Such inspections and tests will be performed by independent inspectors, testing 
laboratories, or other qualified individuals or entities acceptable to Owner and 
Engineer. 

E. If the Contract Documents require the Work (or part thereof) to be approved by
Owner, Engineer, or another designated individual or entity, then Contractor shall
assume full responsibility for arranging and obtaining such approvals.
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F. If any Work (or the work of others) that is to be inspected, tested, or approved is
covered by Contractor without written concurrence of Engineer, Contractor shall, if
requested by Engineer, uncover such Work for observation. Such uncovering will be
at Contractor’s expense unless Contractor had given Engineer timely notice of
Contractor’s intention to cover the same and Engineer had not acted with
reasonable promptness in response to such notice.

14.03 Defective Work 
A. Contractor’s Obligation: It is Contractor’s obligation to assure that the Work is not

defective.
B. Engineer’s Authority: Engineer has the authority to determine whether Work is

defective, and to reject defective Work.
C. Notice of Defects: Prompt written notice of all defective Work of which Owner or

Engineer has actual knowledge will be given to Contractor.
D. Correction, or Removal and Replacement: Promptly after receipt of written notice of

defective Work, Contractor shall correct all such defective Work, whether or not
fabricated, installed, or completed, or, if Engineer has rejected the defective Work,
remove it from the Project and replace it with Work that is not defective.

E. Preservation of Warranties: When correcting defective Work, Contractor shall take
no action that would void or otherwise impair Owner’s special warranty and
guarantee, if any, on said Work.

F. Costs and Damages: In addition to its correction, removal, and replacement
obligations with respect to defective Work, Contractor shall pay all claims, costs,
losses, and damages arising out of or relating to defective Work, including but not
limited to the cost of the inspection, testing, correction, removal, replacement, or
reconstruction of such defective Work, fines levied against Owner by governmental
authorities because the Work is defective, and the costs of repair or replacement of
work of others resulting from defective Work. Prior to final payment, if Owner and
Contractor are unable to agree as to the measure of such claims, costs, losses, and
damages resulting from defective Work, then Owner may impose a reasonable set-
off against payments due under Article 15.

14.04 Acceptance of Defective Work 
A. If, instead of requiring correction or removal and replacement of defective Work,

Owner prefers to accept it, Owner may do so (subject, if such acceptance occurs
prior to final payment, to Engineer’s confirmation that such acceptance is in general
accord with the design intent and applicable engineering principles, and will not
endanger public safety). Contractor shall pay all claims, costs, losses, and damages
attributable to Owner’s evaluation of and determination to accept such defective
Work (such costs to be approved by Engineer as to reasonableness), and for the
diminished value of the Work to the extent not otherwise paid by Contractor. If any
such acceptance occurs prior to final payment, the necessary revisions in the
Contract Documents with respect to the Work will be incorporated in a Change
Order. If the parties are unable to agree as to the decrease in the Contract Price,
reflecting the diminished value of Work so accepted, then Owner may impose a
reasonable set-off against payments due under Article 15. If the acceptance of
defective Work occurs after final payment, Contractor shall pay an appropriate
amount to Owner.
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14.05 Uncovering Work 
A. Engineer has the authority to require additional inspection or testing of the Work,

whether or not the Work is fabricated, installed, or completed.
B. If any Work is covered contrary to the written request of Engineer, then Contractor

shall, if requested by Engineer, uncover such Work for Engineer’s observation, and
then replace the covering, all at Contractor’s expense.

C. If Engineer considers it necessary or advisable that covered Work be observed by
Engineer or inspected or tested by others, then Contractor, at Engineer’s request,
shall uncover, expose, or otherwise make available for observation, inspection, or
testing as Engineer may require, that portion of the Work in question, and provide all
necessary labor, material, and equipment.
1. If it is found that the uncovered Work is defective, Contractor shall be

responsible for all claims, costs, losses, and damages arising out of or relating
to such uncovering, exposure, observation, inspection, and testing, and of
satisfactory replacement or reconstruction (including but not limited to all costs
of repair or replacement of work of others); and pending Contractor’s full
discharge of this responsibility the Owner shall be entitled to impose a
reasonable set-off against payments due under Article 15.

2. If the uncovered Work is not found to be defective, Contractor shall be allowed
an increase in the Contract Price or an extension of the Contract Times, directly
attributable to such uncovering, exposure, observation, inspection, testing,
replacement, and reconstruction. If the parties are unable to agree as to the
amount or extent thereof, then Contractor may submit a Change Proposal
within 30 days of the determination that the Work is not defective.

14.06 Owner May Stop the Work 
A. If the Work is defective, or Contractor fails to supply sufficient skilled workers or

suitable materials or equipment, or fails to perform the Work in such a way that the
completed Work will conform to the Contract Documents, then Owner may order
Contractor to stop the Work, or any portion thereof, until the cause for such order
has been eliminated; however, this right of Owner to stop the Work will not give rise
to any duty on the part of Owner to exercise this right for the benefit of Contractor,
any Subcontractor, any Supplier, any other individual or entity, or any surety for, or
employee or agent of any of them.

14.07 Owner May Correct Defective Work 
A. If Contractor fails within a reasonable time after written notice from Engineer to

correct defective Work, or to remove and replace defective Work as required by
Engineer, then Owner may, after 7 days’ written notice to Contractor, correct or
remedy any such deficiency.

B. In exercising the rights and remedies under this Paragraph 14.07, Owner shall
proceed expeditiously. In connection with such corrective or remedial action, Owner
may exclude Contractor from all or part of the Site, take possession of all or part of
the Work and suspend Contractor’s services related thereto, and incorporate in the
Work all materials and equipment stored at the Site or for which Owner has paid
Contractor but which are stored elsewhere. Contractor shall allow Owner, Owner’s
representatives, agents and employees, Owner’s other contractors, and Engineer
and Engineer’s consultants access to the Site to enable Owner to exercise the rights
and remedies under this paragraph.
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C. All claims, costs, losses, and damages incurred or sustained by Owner in exercising
the rights and remedies under this Paragraph 14.07 will be charged against
Contractor as set-offs against payments due under Article 15. Such claims, costs,
losses and damages will include but not be limited to all costs of repair, or
replacement of work of others destroyed or damaged by correction, removal, or
replacement of Contractor’s defective Work.

D. Contractor shall not be allowed an extension of the Contract Times because of any
delay in the performance of the Work attributable to the exercise by Owner of
Owner’s rights and remedies under this Paragraph 14.07.

ARTICLE 15 — PAYMENTS TO CONTRACTOR; SET-OFFS; COMPLETION; CORRECTION 
PERIOD 
15.01 Progress Payments 

A. Basis for Progress Payments: The Schedule of Values established as provided in
Article 2 will serve as the basis for progress payments and will be incorporated into
a form of Application for Payment acceptable to Engineer. Progress payments for
Unit Price Work will be based on the number of units completed during the pay
period, as determined under the provisions of Paragraph 13.03. Progress payments
for cost-based Work will be based on Cost of the Work completed by Contractor
during the pay period.

B. Applications for Payments
1. At least 20 days before the date established in the Agreement for each

progress payment (but not more often than once a month), Contractor shall
submit to Engineer for review an Application for Payment filled out and signed
by Contractor covering the Work completed as of the date of the Application
and accompanied by such supporting documentation as is required by the
Contract Documents.

2. If payment is requested on the basis of materials and equipment not
incorporated in the Work but delivered and suitably stored at the Site or at
another location agreed to in writing, the Application for Payment must also be
accompanied by: (a) a bill of sale, invoice, copies of subcontract or purchase
order payments, or other documentation establishing full payment by Contractor
for the materials and equipment; (b) at Owner’s request, documentation
warranting that Owner has received the materials and equipment free and clear
of all Liens; and (c) evidence that the materials and equipment are covered by
appropriate property insurance, a warehouse bond, or other arrangements to
protect Owner’s interest therein, all of which must be satisfactory to Owner.

3. Beginning with the second Application for Payment, each Application must
include an affidavit of Contractor stating that all previous progress payments
received by Contractor have been applied to discharge Contractor’s legitimate
obligations associated with prior Applications for Payment.

4. The amount of retainage with respect to progress payments will be as
stipulated in the Agreement.

C. Review of Applications
1. Engineer will, within 10 days after receipt of each Application for Payment,

including each resubmittal, either indicate in writing a recommendation of
payment and present the Application to Owner, or return the Application to
Contractor indicating in writing Engineer’s reasons for refusing to recommend
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payment. In the latter case, Contractor may make the necessary corrections 
and resubmit the Application. 

2. Engineer’s recommendation of any payment requested in an Application for
Payment will constitute a representation by Engineer to Owner, based on
Engineer’s observations of the executed Work as an experienced and qualified
design professional, and on Engineer’s review of the Application for Payment
and the accompanying data and schedules, that to the best of Engineer’s
knowledge, information and belief:
a. the Work has progressed to the point indicated;
b. the quality of the Work is generally in accordance with the Contract

Documents (subject to an evaluation of the Work as a functioning whole
prior to or upon Substantial Completion, the results of any subsequent tests
called for in the Contract Documents, a final determination of quantities and
classifications for Unit Price Work under Paragraph 13.03, and any other
qualifications stated in the recommendation); and

c. the conditions precedent to Contractor’s being entitled to such payment
appear to have been fulfilled in so far as it is Engineer’s responsibility to
observe the Work.

3. By recommending any such payment Engineer will not thereby be deemed to
have represented that:
a. inspections made to check the quality or the quantity of the Work as it has

been performed have been exhaustive, extended to every aspect of the
Work in progress, or involved detailed inspections of the Work beyond the
responsibilities specifically assigned to Engineer in the Contract; or

b. there may not be other matters or issues between the parties that might
entitle Contractor to be paid additionally by Owner or entitle Owner to
withhold payment to Contractor.

4. Neither Engineer’s review of Contractor’s Work for the purposes of
recommending payments nor Engineer’s recommendation of any payment,
including final payment, will impose responsibility on Engineer:
a. to supervise, direct, or control the Work;
b. for the means, methods, techniques, sequences, or procedures of

construction, or the safety precautions and programs incident thereto;
c. for Contractor’s failure to comply with Laws and Regulations applicable to

Contractor’s performance of the Work;
d. to make any examination to ascertain how or for what purposes Contractor

has used the money paid by Owner; or
e. to determine that title to any of the Work, materials, or equipment has

passed to Owner free and clear of any Liens.
5. Engineer may refuse to recommend the whole or any part of any payment if, in

Engineer’s opinion, it would be incorrect to make the representations to Owner
stated in Paragraph 15.01.C.2.

6. Engineer will recommend reductions in payment (set-offs) necessary in
Engineer’s opinion to protect Owner from loss because:
a. the Work is defective, requiring correction or replacement;
b. the Contract Price has been reduced by Change Orders;
c. Owner has been required to correct defective Work in accordance with

Paragraph 14.07, or has accepted defective Work pursuant to
Paragraph 14.04;

d. Owner has been required to remove or remediate a Hazardous
Environmental Condition for which Contractor is responsible; or
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e. Engineer has actual knowledge of the occurrence of any of the events that
would constitute a default by Contractor and therefore justify termination for
cause under the Contract Documents.

D. Payment Becomes Due
1. Ten days after presentation of the Application for Payment to Owner with

Engineer’s recommendation, the amount recommended (subject to any Owner
set-offs) will become due, and when due will be paid by Owner to Contractor.

E. Reductions in Payment by Owner
1. In addition to any reductions in payment (set-offs) recommended by Engineer,

Owner is entitled to impose a set-off against payment based on any of the
following:
a. Claims have been made against Owner based on Contractor’s conduct in

the performance or furnishing of the Work, or Owner has incurred costs,
losses, or damages resulting from Contractor’s conduct in the performance
or furnishing of the Work, including but not limited to claims, costs, losses,
or damages from workplace injuries, adjacent property damage, non-
compliance with Laws and Regulations, and patent infringement;

b. Contractor has failed to take reasonable and customary measures to avoid
damage, delay, disruption, and interference with other work at or adjacent
to the Site;

c. Contractor has failed to provide and maintain required bonds or insurance;
d. Owner has been required to remove or remediate a Hazardous

Environmental Condition for which Contractor is responsible;
e. Owner has incurred extra charges or engineering costs related to submittal

reviews, evaluations of proposed substitutes, tests and inspections, or
return visits to manufacturing or assembly facilities;

f. The Work is defective, requiring correction or replacement;
g. Owner has been required to correct defective Work in accordance with

Paragraph 14.07, or has accepted defective Work pursuant to
Paragraph 14.04;

h. The Contract Price has been reduced by Change Orders;
i. An event has occurred that would constitute a default by Contractor and

therefore justify a termination for cause;
j. Liquidated or other damages have accrued as a result of Contractor’s

failure to achieve Milestones, Substantial Completion, or final completion of
the Work;

k. Liens have been filed in connection with the Work, except where
Contractor has delivered a specific bond satisfactory to Owner to secure
the satisfaction and discharge of such Liens; or

l. Other items entitle Owner to a set-off against the amount recommended.
2. If Owner imposes any set-off against payment, whether based on its own

knowledge or on the written recommendations of Engineer, Owner will give
Contractor immediate written notice (with a copy to Engineer) stating the
reasons for such action and the specific amount of the reduction, and promptly
pay Contractor any amount remaining after deduction of the amount so
withheld. Owner shall promptly pay Contractor the amount so withheld, or any
adjustment thereto agreed to by Owner and Contractor, if Contractor remedies
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the reasons for such action. The reduction imposed will be binding on 
Contractor unless it duly submits a Change Proposal contesting the reduction. 

3. Upon a subsequent determination that Owner’s refusal of payment was not
justified, the amount wrongfully withheld will be treated as an amount due as
determined by Paragraph 15.01.D.1 and subject to interest as provided in the
Agreement.

15.02 Contractor’s Warranty of Title 
A. Contractor warrants and guarantees that title to all Work, materials, and equipment

furnished under the Contract will pass to Owner free and clear of (1) all Liens and
other title defects, and (2) all patent, licensing, copyright, or royalty obligations, no
later than 7 days after the time of payment by Owner.

15.03 Substantial Completion 
A. When Contractor considers the entire Work ready for its intended use Contractor

shall notify Owner and Engineer in writing that the entire Work is substantially
complete and request that Engineer issue a certificate of Substantial Completion.
Contractor shall at the same time submit to Owner and Engineer an initial draft of
punch list items to be completed or corrected before final payment.

B. Promptly after Contractor’s notification, Owner, Contractor, and Engineer shall make
an inspection of the Work to determine the status of completion. If Engineer does
not consider the Work substantially complete, Engineer will notify Contractor in
writing giving the reasons therefor.

C. If Engineer considers the Work substantially complete, Engineer will deliver to Owner
a preliminary certificate of Substantial Completion which will fix the date of
Substantial Completion. Engineer shall attach to the certificate a punch list of items
to be completed or corrected before final payment. Owner shall have 7 days after
receipt of the preliminary certificate during which to make written objection to
Engineer as to any provisions of the certificate or attached punch list. If, after
considering the objections to the provisions of the preliminary certificate, Engineer
concludes that the Work is not substantially complete, Engineer will, within 14 days
after submission of the preliminary certificate to Owner, notify Contractor in writing
that the Work is not substantially complete, stating the reasons therefor. If Owner
does not object to the provisions of the certificate, or if despite consideration of
Owner’s objections Engineer concludes that the Work is substantially complete, then
Engineer will, within said 14 days, execute and deliver to Owner and Contractor a
final certificate of Substantial Completion (with a revised punch list of items to be
completed or corrected) reflecting such changes from the preliminary certificate as
Engineer believes justified after consideration of any objections from Owner.

D. At the time of receipt of the preliminary certificate of Substantial Completion, Owner
and Contractor will confer regarding Owner’s use or occupancy of the Work
following Substantial Completion, review the builder’s risk insurance policy with
respect to the end of the builder’s risk coverage, and confirm the transition to
coverage of the Work under a permanent property insurance policy held by Owner.
Unless Owner and Contractor agree otherwise in writing, Owner shall bear
responsibility for security, operation, protection of the Work, property insurance,
maintenance, heat, and utilities upon Owner’s use or occupancy of the Work.

E. After Substantial Completion the Contractor shall promptly begin work on the punch
list of items to be completed or corrected prior to final payment. In appropriate cases
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Contractor may submit monthly Applications for Payment for completed punch list 
items, following the progress payment procedures set forth above. 

F. Owner shall have the right to exclude Contractor from the Site after the date of
Substantial Completion subject to allowing Contractor reasonable access to remove
its property and complete or correct items on the punch list.

15.04 Partial Use or Occupancy 
A. Prior to Substantial Completion of all the Work, Owner may use or occupy any

substantially completed part of the Work which has specifically been identified in the
Contract Documents, or which Owner, Engineer, and Contractor agree constitutes a
separately functioning and usable part of the Work that can be used by Owner for its
intended purpose without significant interference with Contractor’s performance of
the remainder of the Work, subject to the following conditions:
1. At any time, Owner may request in writing that Contractor permit Owner to use

or occupy any such part of the Work that Owner believes to be substantially
complete. If and when Contractor agrees that such part of the Work is
substantially complete, Contractor, Owner, and Engineer will follow the
procedures of Paragraph 15.03.A through 15.03.E for that part of the Work.

2. At any time, Contractor may notify Owner and Engineer in writing that
Contractor considers any such part of the Work substantially complete and
request Engineer to issue a certificate of Substantial Completion for that part of
the Work.

3. Within a reasonable time after either such request, Owner, Contractor, and
Engineer shall make an inspection of that part of the Work to determine its
status of completion. If Engineer does not consider that part of the Work to be
substantially complete, Engineer will notify Owner and Contractor in writing
giving the reasons therefor. If Engineer considers that part of the Work to be
substantially complete, the provisions of Paragraph 15.03 will apply with
respect to certification of Substantial Completion of that part of the Work and
the division of responsibility in respect thereof and access thereto.

4. No use or occupancy or separate operation of part of the Work may occur prior
to compliance with the requirements of Paragraph 6.04 regarding builder’s risk
or other property insurance.

15.05 Final Inspection 
A. Upon written notice from Contractor that the entire Work or an agreed portion

thereof is complete, Engineer will promptly make a final inspection with Owner and
Contractor and will notify Contractor in writing of all particulars in which this
inspection reveals that the Work, or agreed portion thereof, is incomplete or
defective. Contractor shall immediately take such measures as are necessary to
complete such Work or remedy such deficiencies.

15.06 Final Payment 
A. Application for Payment

1. After Contractor has, in the opinion of Engineer, satisfactorily completed all
corrections identified during the final inspection and has delivered, in
accordance with the Contract Documents, all maintenance and operating
instructions, schedules, guarantees, bonds, certificates or other evidence of
insurance, certificates of inspection, annotated record documents (as provided
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in Paragraph 7.12), and other documents, Contractor may make application for 
final payment. 

2. The final Application for Payment must be accompanied (except as previously
delivered) by:
a. all documentation called for in the Contract Documents;
b. consent of the surety, if any, to final payment;
c. satisfactory evidence that all title issues have been resolved such that title

to all Work, materials, and equipment has passed to Owner free and clear
of any Liens or other title defects, or will so pass upon final payment.

d. a list of all duly pending Change Proposals and Claims; and
e. complete and legally effective releases or waivers (satisfactory to Owner)

of all Lien rights arising out of the Work, and of Liens filed in connection
with the Work.

3. In lieu of the releases or waivers of Liens specified in Paragraph 15.06.A.2 and
as approved by Owner, Contractor may furnish receipts or releases in full and
an affidavit of Contractor that: (a) the releases and receipts include all labor,
services, material, and equipment for which a Lien could be filed; and (b) all
payrolls, material and equipment bills, and other indebtedness connected with
the Work for which Owner might in any way be responsible, or which might in
any way result in liens or other burdens on Owner's property, have been paid or
otherwise satisfied. If any Subcontractor or Supplier fails to furnish such a
release or receipt in full, Contractor may furnish a bond or other collateral
satisfactory to Owner to indemnify Owner against any Lien, or Owner at its
option may issue joint checks payable to Contractor and specified
Subcontractors and Suppliers.

B. Engineer’s Review of Final Application and Recommendation of Payment: If, on the
basis of Engineer’s observation of the Work during construction and final inspection,
and Engineer’s review of the final Application for Payment and accompanying
documentation as required by the Contract Documents, Engineer is satisfied that
the Work has been completed and Contractor’s other obligations under the Contract
have been fulfilled, Engineer will, within 10 days after receipt of the final Application
for Payment, indicate in writing Engineer’s recommendation of final payment and
present the final Application for Payment to Owner for payment. Such
recommendation will account for any set-offs against payment that are necessary in
Engineer’s opinion to protect Owner from loss for the reasons stated above with
respect to progress payments. Otherwise, Engineer will return the Application for
Payment to Contractor, indicating in writing the reasons for refusing to recommend
final payment, in which case Contractor shall make the necessary corrections and
resubmit the Application for Payment.

C. Notice of Acceptability: In support of its recommendation of payment of the final
Application for Payment, Engineer will also give written notice to Owner and
Contractor that the Work is acceptable, subject to stated limitations in the notice and
to the provisions of Paragraph 15.07.

D. Completion of Work: The Work is complete (subject to surviving obligations) when it
is ready for final payment as established by the Engineer’s written recommendation
of final payment and issuance of notice of the acceptability of the Work.

E. Final Payment Becomes Due: Upon receipt from Engineer of the final Application for
Payment and accompanying documentation, Owner shall set off against the amount
recommended by Engineer for final payment any further sum to which Owner is
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entitled, including but not limited to set-offs for liquidated damages and set-offs 
allowed under the provisions of this Contract with respect to progress payments. 
Owner shall pay the resulting balance due to Contractor within 30 days of Owner’s 
receipt of the final Application for Payment from Engineer. 

15.07 Waiver of Claims 
A. By making final payment, Owner waives its claim or right to liquidated damages or

other damages for late completion by Contractor, except as set forth in an
outstanding Claim, appeal under the provisions of Article 17, set-off, or express
reservation of rights by Owner. Owner reserves all other claims or rights after final
payment.

B. The acceptance of final payment by Contractor will constitute a waiver by Contractor
of all claims and rights against Owner other than those pending matters that have
been duly submitted as a Claim, or appealed under the provisions of Article 17.

15.08 Correction Period 
A. If within one year after the date of Substantial Completion (or such longer period of

time as may be prescribed by the Supplementary Conditions or the terms of any
applicable special guarantee required by the Contract Documents), Owner gives
Contractor written notice that any Work has been found to be defective, or that
Contractor’s repair of any damages to the Site or adjacent areas has been found to
be defective, then after receipt of such notice of defect Contractor shall promptly,
without cost to Owner and in accordance with Owner’s written instructions:
1. correct the defective repairs to the Site or such adjacent areas;
2. correct such defective Work;
3. remove the defective Work from the Project and replace it with Work that is not

defective, if the defective Work has been rejected by Owner, and
4. satisfactorily correct or repair or remove and replace any damage to other

Work, to the work of others, or to other land or areas resulting from the
corrective measures.

B. Owner shall give any such notice of defect within 60 days of the discovery that such
Work or repairs is defective. If such notice is given within such 60 days but after the
end of the correction period, the notice will be deemed a notice of defective Work
under Paragraph 7.17.B.

C. If, after receipt of a notice of defect within 60 days and within the correction period,
Contractor does not promptly comply with the terms of Owner’s written instructions,
or in an emergency where delay would cause serious risk of loss or damage, Owner
may have the defective Work corrected or repaired or may have the rejected Work
removed and replaced. Contractor shall pay all costs, losses, and damages
(including but not limited to all fees and charges of engineers, architects, attorneys,
and other professionals and all court or arbitration or other dispute resolution costs)
arising out of or relating to such correction or repair or such removal and
replacement (including but not limited to all costs of repair or replacement of work of
others). Contractor’s failure to pay such costs, losses, and damages within 10 days
of invoice from Owner will be deemed the start of an event giving rise to a Claim
under Paragraph 12.01.B, such that any related Claim must be brought within
30 days of the failure to pay.
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D. In special circumstances where a particular item of equipment is placed in
continuous service before Substantial Completion of all the Work, the correction
period for that item may start to run from an earlier date if so provided in the
Specifications.

E. Where defective Work (and damage to other Work resulting therefrom) has been
corrected or removed and replaced under this paragraph, the correction period
hereunder with respect to such Work will be extended for an additional period of one
year after such correction or removal and replacement has been satisfactorily
completed.

F. Contractor’s obligations under this paragraph are in addition to all other obligations
and warranties. The provisions of this paragraph are not to be construed as a
substitute for, or a waiver of, the provisions of any applicable statute of limitation or
repose.

ARTICLE 16 — SUSPENSION OF WORK AND TERMINATION 
16.01 Owner May Suspend Work 

A. At any time and without cause, Owner may suspend the Work or any portion thereof
for a period of not more than 90 consecutive days by written notice to Contractor
and Engineer. Such notice will fix the date on which Work will be resumed.
Contractor shall resume the Work on the date so fixed. Contractor shall be entitled
to an adjustment in the Contract Price or an extension of the Contract Times directly
attributable to any such suspension. Any Change Proposal seeking such
adjustments must be submitted no later than 30 days after the date fixed for
resumption of Work.

16.02 Owner May Terminate for Cause 
A. The occurrence of any one or more of the following events will constitute a default

by Contractor and justify termination for cause:
1. Contractor’s persistent failure to perform the Work in accordance with the

Contract Documents (including, but not limited to, failure to supply sufficient
skilled workers or suitable materials or equipment, or failure to adhere to the
Progress Schedule);

2. Failure of Contractor to perform or otherwise to comply with a material term of
the Contract Documents;

3. Contractor’s disregard of Laws or Regulations of any public body having
jurisdiction; or

4. Contractor’s repeated disregard of the authority of Owner or Engineer.
B. If one or more of the events identified in Paragraph 16.02.A occurs, then after giving

Contractor (and any surety) 10 days’ written notice that Owner is considering a
declaration that Contractor is in default and termination of the Contract, Owner may
proceed to:
1. declare Contractor to be in default, and give Contractor (and any surety) written

notice that the Contract is terminated; and
2. enforce the rights available to Owner under any applicable performance bond.

C. Subject to the terms and operation of any applicable performance bond, if Owner
has terminated the Contract for cause, Owner may exclude Contractor from the Site,
take possession of the Work, incorporate in the Work all materials and equipment
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stored at the Site or for which Owner has paid Contractor but which are stored 
elsewhere, and complete the Work as Owner may deem expedient. 

D. Owner may not proceed with termination of the Contract under Paragraph 16.02.B if
Contractor within 7 days of receipt of notice of intent to terminate begins to correct
its failure to perform and proceeds diligently to cure such failure.

E. If Owner proceeds as provided in Paragraph 16.02.B, Contractor shall not be
entitled to receive any further payment until the Work is completed. If the unpaid
balance of the Contract Price exceeds the cost to complete the Work, including all
related claims, costs, losses, and damages (including but not limited to all fees and
charges of engineers, architects, attorneys, and other professionals) sustained by
Owner, such excess will be paid to Contractor. If the cost to complete the Work
including such related claims, costs, losses, and damages exceeds such unpaid
balance, Contractor shall pay the difference to Owner. Such claims, costs, losses,
and damages incurred by Owner will be reviewed by Engineer as to their
reasonableness and, when so approved by Engineer, incorporated in a Change
Order. When exercising any rights or remedies under this paragraph, Owner shall
not be required to obtain the lowest price for the Work performed.

F. Where Contractor’s services have been so terminated by Owner, the termination will
not affect any rights or remedies of Owner against Contractor then existing or which
may thereafter accrue, or any rights or remedies of Owner against Contractor or any
surety under any payment bond or performance bond. Any retention or payment of
money due Contractor by Owner will not release Contractor from liability.

G. If and to the extent that Contractor has provided a performance bond under the
provisions of Paragraph 6.01.A, the provisions of that bond will govern over any
inconsistent provisions of Paragraphs 16.02.B and 16.02.D.

16.03 Owner May Terminate for Convenience 
A. Upon 7 days’ written notice to Contractor and Engineer, Owner may, without cause

and without prejudice to any other right or remedy of Owner, terminate the Contract.
In such case, Contractor shall be paid for (without duplication of any items):
1. completed and acceptable Work executed in accordance with the Contract

Documents prior to the effective date of termination, including fair and
reasonable sums for overhead and profit on such Work;

2. expenses sustained prior to the effective date of termination in performing
services and furnishing labor, materials, or equipment as required by the
Contract Documents in connection with uncompleted Work, plus fair and
reasonable sums for overhead and profit on such expenses; and

3. other reasonable expenses directly attributable to termination, including costs
incurred to prepare a termination for convenience cost proposal.

B. Contractor shall not be paid for any loss of anticipated profits or revenue, post-
termination overhead costs, or other economic loss arising out of or resulting from
such termination.

16.04 Contractor May Stop Work or Terminate 
A. If, through no act or fault of Contractor, (1) the Work is suspended for more than

90 consecutive days by Owner or under an order of court or other public authority,
or (2) Engineer fails to act on any Application for Payment within 30 days after it is
submitted, or (3) Owner fails for 30 days to pay Contractor any sum finally
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determined to be due, then Contractor may, upon 7 days’ written notice to Owner 
and Engineer, and provided Owner or Engineer do not remedy such suspension or 
failure within that time, terminate the contract and recover from Owner payment on 
the same terms as provided in Paragraph 16.03. 

B. In lieu of terminating the Contract and without prejudice to any other right or remedy,
if Engineer has failed to act on an Application for Payment within 30 days after it is
submitted, or Owner has failed for 30 days to pay Contractor any sum finally
determined to be due, Contractor may, 7 days after written notice to Owner and
Engineer, stop the Work until payment is made of all such amounts due Contractor,
including interest thereon. The provisions of this paragraph are not intended to
preclude Contractor from submitting a Change Proposal for an adjustment in
Contract Price or Contract Times or otherwise for expenses or damage directly
attributable to Contractor’s stopping the Work as permitted by this paragraph.

ARTICLE 17 — FINAL RESOLUTION OF DISPUTES 
17.01 Methods and Procedures 

A. Disputes Subject to Final Resolution: The following disputed matters are subject to
final resolution under the provisions of this article:
1. A timely appeal of an approval in part and denial in part of a Claim, or of a

denial in full, pursuant to Article 12; and
2. Disputes between Owner and Contractor concerning the Work, or obligations

under the Contract Documents, that arise after final payment has been made.
B. Final Resolution of Disputes: For any dispute subject to resolution under this article,

Owner or Contractor may:
1. elect in writing to invoke the dispute resolution process provided for in the

Supplementary Conditions;
2. agree with the other party to submit the dispute to another dispute resolution

process; or
3. if no dispute resolution process is provided for in the Supplementary Conditions

or mutually agreed to, give written notice to the other party of the intent to
submit the dispute to a court of competent jurisdiction.

ARTICLE 18 — MISCELLANEOUS 
18.01 Giving Notice 

A. Whenever any provision of the Contract requires the giving of written notice to Owner,
Engineer, or Contractor, it will be deemed to have been validly given only if delivered:
1. in person, by a commercial courier service or otherwise, to the recipient’s place

of business;
2. by registered or certified mail, postage prepaid, to the recipient’s place of

business; or
3. by e-mail to the recipient, with the words “Formal Notice” or similar in the

e-mail’s subject line.
18.02 Computation of Times 

A. When any period of time is referred to in the Contract by days, it will be computed to
exclude the first and include the last day of such period. If the last day of any such
period falls on a Saturday or Sunday or on a day made a legal holiday by the law of
the applicable jurisdiction, such day will be omitted from the computation.
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18.03 Cumulative Remedies 
A. The duties and obligations imposed by these General Conditions and the rights and

remedies available hereunder to the parties hereto are in addition to, and are not to
be construed in any way as a limitation of, any rights and remedies available to any
or all of them which are otherwise imposed or available by Laws or Regulations, by
special warranty or guarantee, or by other provisions of the Contract. The provisions
of this paragraph will be as effective as if repeated specifically in the Contract
Documents in connection with each particular duty, obligation, right, and remedy to
which they apply.

18.04 Limitation of Damages 
A. With respect to any and all Change Proposals, Claims, disputes subject to final

resolution, and other matters at issue, neither Owner nor Engineer, nor any of their
officers, directors, members, partners, employees, agents, consultants, or
subcontractors, shall be liable to Contractor for any claims, costs, losses, or
damages sustained by Contractor on or in connection with any other project or
anticipated project.

18.05 No Waiver 
A. A party’s non-enforcement of any provision will not constitute a waiver of that

provision, nor will it affect the enforceability of that provision or of the remainder of
this Contract.

18.06 Survival of Obligations 
A. All representations, indemnifications, warranties, and guarantees made in, required

by, or given in accordance with the Contract, as well as all continuing obligations
indicated in the Contract, will survive final payment, completion, and acceptance of
the Work or termination of the Contract or of the services of Contractor.

18.07 Controlling Law 
A. This Contract is to be governed by the law of the state in which the Project is located.

18.08 Assignment of Contract 
A. Unless expressly agreed to elsewhere in the Contract, no assignment by a party to

this Contract of any rights under or interests in the Contract will be binding on the
other party without the written consent of the party sought to be bound; and,
specifically but without limitation, money that may become due and money that is
due may not be assigned without such consent (except to the extent that the effect
of this restriction may be limited by law), and unless specifically stated to the
contrary in any written consent to an assignment, no assignment will release or
discharge the assignor from any duty or responsibility under the Contract.

18.09 Successors and Assigns 
A. Owner and Contractor each binds itself, its successors, assigns, and legal

representatives to the other party hereto, its successors, assigns, and legal
representatives in respect to all covenants, agreements, and obligations contained
in the Contract Documents.
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18.10 Headings 
A. Article and paragraph headings are inserted for convenience only and do not

constitute parts of these General Conditions.

END OF DOCUMENT 
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These Supplementary Conditions amend or supplement Document 00_72_00 - General 
Conditions. The General Conditions remain in full force and effect except as amended. 
The terms used in these Supplementary Conditions have the meanings stated in the General 
Conditions. Additional terms used in these Supplementary Conditions have the meanings stated 
below, which are applicable to both the singular and plural thereof. 
The address system used in these Supplementary Conditions is the same as the address system 
used in the General Conditions, with the prefix “SC” added—for example, “Paragraph SC-4.05.” 

ARTICLE 1 — DEFINITIONS AND TERMINOLOGY 
1.01 Defined Terms 
SC-1.01 Add to Paragraph 1.01.A by inserting the following as new numbered items in their 

proper alphabetical positions: 
Construction Manager—Person or entity designated by the Owner to provide 
construction management services for the Project with duties, responsibilities, and 
limitations of the Engineer, unless stipulated otherwise. The authorized 
representative of Owner who may be assigned to the Site or any part thereof. The 
individual or entity will be responsible for administration of the Contract as a 
representative of the Owner. Owner will designate a Construction Manager to 
provide construction management services with duties, responsibilities, and 
limitations therein as required by Contract. 
Final Completion—The Work is complete when it is ready for final payment as 
established by the Engineer’s written recommendation of final payment as set forth 
in Paragraph 15.06. 
Installation Contractor—Same as Contractor. Responsible for installation of Owner 
Furnished and/or Assigned equipment. Responsible for the scope of supply not 
provided by the equipment supplier. 
“Or Equal”—Alternate product that does not affect Contract Time, Contract Price, or 
Contract Scope. 
Procurement Vendor—The corporation, company, partnership, firm, or individual who 
has entered into a contract with Owner outside the scope of these Contract 
Documents, to furnish materials and equipment for this Project. 
Substitution—Alternate product that requires a Change Order to adjust the Contract 
Time, Contract Price, or Contract Scope. 
Technical Sections—Project specifications in CSI MasterFormat® Division 02 and 
higher. 

ARTICLE 2 — PRELIMINARY MATTERS 
2.01 Delivery of Bonds and Evidence of Insurance 
SC-2.01 Delete Paragraphs 2.01.B. and C. in their entirety and insert the following in their 

place: 
B. Evidence of Contractor’s Insurance: When Contractor delivers the signed 

counterparts of the Agreement to Owner, Contractor shall also deliver to Owner 
copies of the policies (including all endorsements, and identification of applicable 
self-insured retentions and deductibles) of insurance required to be provided by 
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Contractor in this Contract. Contractor may block out (redact) any confidential 
premium or pricing information contained in any policy or endorsement furnished 
under this provision. 

C. Evidence of Owner’s Insurance: After receipt from Contractor of the signed 
counterparts of the Agreement and all required bonds and insurance 
documentation, Owner shall promptly deliver to Contractor copies of the policies of 
insurance to be provided by Owner in this Contract (if any). Owner may block out 
(redact) any confidential premium or pricing information contained in any policy or 
endorsement furnished under this provision. 

2.01 Copies of Documents 
SC-2.02 Delete Paragraph 2.02.A in its entirety and insert the following in its place: 

A. Owner shall furnish to Contractor two printed copies of conformed documents 
incorporating and integrating all Addenda and any amendments negotiated prior to 
the Effective Date of the Contract (including 1 fully signed counterpart of the 
Agreement), and 1 copy in electronic portable document format (PDF). Additional 
printed copies of the conformed documents will be furnished upon request at the 
cost of reproduction. 

2.06 Electronic Transmittals 
SC-2.06 Delete Paragraphs 2.06.B and 2.06.C in their entirety and insert the following in their 

place: 
B. Electronic Documents Protocol: The parties shall conform to the following provisions 

in Paragraphs 2.06.B and 2.06.C, together referred to as the Electronic Documents 
Protocol (“EDP” or “Protocol”) for exchange of electronic transmittals. 
1. Basic Requirements: 

a. To the fullest extent practical, the parties agree to and will transmit and 
accept Electronic Documents in an electronic or digital format using the 
procedures described in this Protocol. Use of the Electronic Documents 
and any information contained therein is subject to the requirements of this 
Protocol and other provisions of the Contract. 

b. The contents of the information in any Electronic Document will be the 
responsibility of the transmitting party. 

c. Electronic Documents as exchanged by this Protocol may be used in the 
same manner as the printed versions of the same documents that are 
exchanged using non-electronic format and methods, subject to the same 
governing requirements, limitations, and restrictions, set forth in the 
Contract Documents. 

d. Except as otherwise explicitly stated in this Document, the terms of this 
Protocol will be incorporated into any other agreement or subcontract 
between a party and any third party for any portion of the Work on the 
Project, or any Project-related services, where that third party is, either 
directly or indirectly, required to exchange Electronic Documents with a 
party or with Engineer. Nothing herein will modify the requirements of the 
Contract regarding communications between and among the parties and 
their subcontractors and consultants. 
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e. When transmitting Electronic Documents, the transmitting party makes no 
representations as to long term compatibility, usability, or readability of the 
items resulting from the receiving party’s use of software application 
packages, operating systems, or computer hardware differing from those 
established in this Protocol. 

f. Nothing herein negates any obligation 1) in the Contract to create, provide, 
or maintain an original printed record version of Drawings and 
Specifications, signed and sealed according to applicable Laws and 
Regulations; 2) to comply with any applicable Law or Regulation governing 
the signing and sealing of design documents or the signing and electronic 
transmission of any other documents; or 3) to comply with the notice 
requirements of General Conditions, Paragraph 18.01. 

2. System Infrastructure for Electronic Document Exchange: 
a. Each party will provide hardware, operating system(s) software, internet, 

email, and large file transfer functions (“System Infrastructure”) at its own 
cost and sufficient for complying with the EDP requirements. With the 
exception of minimum standards set forth in this EDP, and any explicit 
system requirements specified by attachment to this EDP, it is the 
obligation of each party to determine, for itself, its own System 
Infrastructure. 
1) The maximum size of an email attachment for exchange of Electronic 

Documents under this EDP is 15 MB. Attachments larger than that 
may be exchanged using large file transfer functions or physical 
media. 

2) Each Party assumes full and complete responsibility for any and all of 
its own costs, delays, deficiencies, and errors associated with 
converting, translating, updating, verifying, licensing, or otherwise 
enabling its System Infrastructure, including operating systems and 
software, for use with respect to this EDP. 

b. Each party is responsible for its own system operations, security, back-up, 
archiving, audits, printing resources, and other Information Technology 
(“IT”) for maintaining operations of its System Infrastructure during the 
Project, including coordination with the party’s individual(s) or entity 
responsible for managing its System Infrastructure and capable of 
addressing routine communications and other IT issues affecting the 
exchange of Electronic Documents. 

c. Each party will operate and maintain industry-standard, industry-accepted, 
ISO-standard, commercial-grade security software and systems that are 
intended to protect the other party from: software viruses and other 
malicious software like worms, Trojans, adware; data breaches; loss of 
confidentiality; and other threats in the transmission to or storage of 
information from the other parties, including transmission of Electronic 
Documents by physical media such as CD/DVD/flash drive/hard drive. To 
the extent that a party maintains and operates such security software and 
systems, it shall not be liable to the other party for any breach of system 
security. 

d. In the case of disputes, conflicts, or modifications to the EDP required to 
address issues affecting System Infrastructure, the parties shall 
cooperatively resolve the issues; but, failing resolution, the Owner is 
authorized to make and require reasonable and necessary changes to the 
EDP to effectuate its original intent. If the changes cause additional cost or 
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time to Contractor, not reasonably anticipated under the original EDP, 
Contractor may seek an adjustment in price or time under the appropriate 
process in the Contract. 

e. Each party is responsible for its own back-up and archive of documents 
sent and received during the term of the contract under this EDP, unless 
this EDP establishes a Project document archive, either as part of a 
mandatory Project website or other communications protocol, upon which 
the parties may rely for document archiving during the specified term of 
operation of such Project document archive. Further, each party remains 
solely responsible for its own post-Project back-up and archive of Project 
documents after the term of the Contract, or after termination of the Project 
document archive, if one is established, for as long as required by the 
Contract and as each party deems necessary for its own purposes. 

f. If a receiving party receives an obviously corrupted, damaged, or 
unreadable Electronic Document, the receiving party will advise the 
sending party of the incomplete transmission. 

g. The parties will bring any non-conforming Electronic Documents into 
compliance with the EDP. The parties will attempt to complete a successful 
transmission of the Electronic Document or use an alternative delivery 
method to complete the communication. 

h. The Owner will operate a Project information management system (also 
referred to in this EDP as “Project Website”) for use of Owner, Engineer 
and Contractor during the Project for exchange and storage of Project-
related communications and information. Except as otherwise provided in 
this EDP or the General Conditions, use of the Project Website by the 
parties as described in this Paragraph will be mandatory for exchange of 
Project documents, communications, submittals, and other Project-related 
information. The following conditions and standards will govern use of the 
Project Website: 
1) Describe the period of time during which the Project Website will be 

operated and be available for reliance by the parties; 
2) Provide any minimum system infrastructure, software licensing and 

security standards for access to and use of the Project Website; 
3) Describe the types and extent of services to be provided at the Project 

Website (such as large file transfer, email, communication, and 
document archives, etc.); and 

4) Include any other Project Website attributes that may be pertinent to 
Contractor’s use of the facility and pricing of such use. 

C. Software Requirements for Electronic Document Exchange; Limitations: 
1. Each party will acquire the software and software licenses necessary to create 

and transmit Electronic Documents and to read and to use any Electronic 
Documents received from the other party (and if relevant from third parties), 
using the software formats required in this Section of the EDP. 
a. Prior to using any updated version of the software required in this Section 

for sending Electronic Documents to the other party, the originating party 
will first notify and receive concurrence from the other party for use of the 
updated version or adjust its transmission to comply with this EDP. 
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2. The parties agree not to intentionally edit, reverse engineer, decrypt, remove 
security or encryption features, or convert to another format for modification 
purposes any Electronic Document or information contained therein that was 
transmitted in a software data format, including Portable Document Format 
(PDF), intended by sender not to be modified, unless the receiving party 
obtains the permission of the sending party or is citing or quoting excerpts of 
the Electronic Document for Project purposes. 

3. Software and data formats for exchange of Electronic Documents will conform 
to the requirements set forth in Table 1, including software versions, if listed. 

Table 1. Software Requirements for Electronic Document Exchange 

Item Electronic Documents Transmittal 
Means 

Data 
Format Note(1) 

a.1 General communications, transmittal covers, 
meeting notices and responses to general 
information requests for which there is no 
specific prescribed form. 

CM platform to 
be determined 

CM 
platform to 
be 
determined 

 

a.2 Meeting agendas, meeting minutes, RFI’s and 
responses to RFI’s, and Contract forms. 

CM platform to 
be determined  

PDF (2) 

a.3 Contactors Submittals (Shop Drawings, “or 
equal” requests, substitution requests, 
documentation accompanying Sample submittals 
and other submittals) to Owner and Engineer, 
and Owner’s and Engineer’s responses to 
Contractor’s Submittals, Shop Drawings, 
correspondence, and Applications for Payment. 

CM platform to 
be determined  

PDF  

a.4 Correspondence; milestone and final version 
Submittals of reports, layouts, Drawings, maps, 
calculations and spreadsheets, Specifications, 
Drawings and other Submittals from Contractor 
to Owner or Engineer and for responses from 
Engineer and Owner to Contractor regarding 
Submittals. 

CM platform to 
be determined  

PDF  

a.5 Layouts and drawings to be submitted to Owner 
for future use and modification. 

CM platform to 
be determined  

DWG  

a.6 Correspondence, reports, and Specifications to 
be submitted to Owner for future word 
processing use and modification. 

CM platform to 
be determined  

DOC  

a.7 Spreadsheets and data to be submitted to 
Owner for future data processing use and 
modification. 

CM platform to 
be determined  

EXC  

a.8 Database files and data to be submitted to 
Owner for future data processing use and 
modification. 

CM platform to 
be determined  

DB  

Notes: 
(1) All exchanges and uses of transmitted data are subject to the appropriate provisions of 

Contract Documents. 
(2) Transmittal of written notices is governed by General Conditions, Paragraph 18.01. 
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Item Electronic Documents Transmittal 
Means 

Data 
Format Note(1) 

Key: 
DB Microsoft® Access .mdb format, Version 2019 or later 
DOC Microsoft® Word .docx format, Version 2019 or later 
DWG Autodesk® AutoCAD .dwg format, AutoCAD 2023 or later 
Email Standard Email formats (.htm, .rtf, or .txt). Do not use stationery formatting or other features 

that impair legibility of content on screen or in printed copies 
EXC Microsoft® Excel .xls or .xml format, Version 2019 or later 
LFE Agreed upon Large File Exchange method (FTP, CD, DVD, hard drive) 
PDF Portable Document Format readable by Adobe® Acrobat Reader 

SC-2.06 Add the following new paragraph immediately after Paragraph 2.06.C: 
D. Requests by Contractor for Electronic Documents in Other Formats: 

1. Release of any Electronic Document versions of the Project documents in 
formats other than those identified in the Electronic Documents Protocol (if any) 
or elsewhere in the Contract will be at the sole discretion of the Owner. 

2. To extent determined by Owner, in its sole discretion, to be prudent and 
necessary, release of Electronic Documents versions of Project documents and 
other Project information requested by Contractor (“Request”) in formats other 
than those identified in the Electronic Documents Protocol (if any) or elsewhere 
in the Contract will be subject to the provisions of the Owner’s response to the 
Request, and to the following conditions to which Contractor agrees: 
a. The content included in the Electronic Documents created by Engineer and 

covered by the Request was prepared by Engineer as an internal working 
document for Engineer’s purposes solely and is being provided to 
Contractor on an “AS IS” basis without any warranties of any kind, 
including, but not limited to any implied warranties of fitness for any 
purpose. As such, Contractor is advised and acknowledges that the 
content may not be suitable for Contractor’s application or may require 
substantial modification and independent verification by Contractor. The 
content may include limited resolution of models, not-to-scale schematic 
representations and symbols, use of notes to convey design concepts in 
lieu of accurate graphics, approximations, graphical simplifications, 
undocumented intermediate revisions, and other devices that may affect 
subsequent reuse. 

b. Electronic Documents containing text, graphics, metadata, or other types of 
data that are provided by Engineer to Contractor under the request are only 
for convenience of Contractor. Any conclusion or information obtained or 
derived from such data will be at the Contractor’s sole risk and the 
Contractor waives any claims against Engineer or Owner arising from use 
of data in Electronic Documents covered by the Request. 

c. Contractor shall indemnify and hold harmless Owner and Engineer and 
their subconsultants from all claims, damages, losses, and expenses, 
including attorneys' fees and defense costs arising out of or resulting from 
Contractor’s use, adaptation, or distribution of any Electronic Documents 
provided under the Request. 

d. Contractor agrees not to sell, copy, transfer, forward, give away or 
otherwise distribute this information (in source or modified file format) to 
any third party without the direct written authorization of Engineer, unless 
such distribution is specifically identified in the Request and is limited to 
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Contractor’s subcontractors. Contractor warrants that subsequent use by 
Contractor’s subcontractors complies with all terms of the Contract 
Documents and Owner’s response to Request. 

ARTICLE 3 — CONTRACT DOCUMENTS: INTENT, REQUIREMENTS, REUSE 
3.01 Intent 
SC-3.01 Add the following new subparagraph after Paragraph 3.01.A: 

1. Requirements stated in the following CSI MasterFormat® divisions apply to the 
Technical Sections. 
a. Division 00 - Procurement and Contracting Requirements, from 

Document 00_50_00 and higher. 
b. Division 01 - General Requirements. 

ARTICLE 4 — COMMENCEMENT AND PROGRESS OF THE WORK 
4.05 Delays in Contractor’s Progress 
SC-4.05 Add the following new subparagraph after Paragraph 4.05.C.4: 

5. Weather-Related Delays: 
a. Determination of actual bad weather days during performance of the Work 

will be based on the weather records measured and recorded by KSFO 
weather monitoring station at San Francisco International Airport. 

b. The existence of abnormal weather conditions will not relieve Contractor of 
the obligation to demonstrate and document that delays caused by 
abnormal weather are specific to the planned work activities or that such 
activities thus delayed were on Contractor’s then-current Progress 
Schedule’s critical path for the Project. 

ARTICLE 5 — SITE, SUBSURFACE AND PHYSICAL CONDITIONS, HAZARDOUS 
ENVIRONMENTAL CONDITIONS 
5.01 Availability of Lands 
SC-5.01 Add the following language at the end of the last sentence of Paragraph 5.01.A: 

Owner will obtain in a timely manner and pay for easements for permanent 
structures or permanent changes in existing facilities. If Contractor and Owner are 
unable to agree on entitlement to or on the amount or extent, if any, of any 
adjustment in the Contract Price or Contract Times, or both, as a result of any delay 
in Owner’s furnishing the Site or a part thereof, Contractor may request an 
amendment to the Contract Documents as provided in Article 11. 

SC-5.01 Add the following new paragraph immediately after Paragraph 5.01.C: 
D. Any Work performed in public rights-of-way, in addition to conforming to the 

Contract Documents, shall be done in accordance with the requirements of the 
permit issued by the public agency in whose right-of-way the Work is located. 

5.05 Underground Facilities 
SC-5.05 Delete Paragraph 5.05.F.4 in its entirety and insert the following in its place: 

4. The information and data shown or indicated on the Drawings listed in the 
following table with respect to existing Underground Facilities at the Site is 
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based on information and data (a) furnished by the owners of such 
Underground Facilities, or by others, (b) obtained from available records, or 
(c) gathered in an investigation conducted in accordance with industry best 
practices. If such information or data is incorrect or incomplete, Contractor’s 
remedies are limited to those set forth in this Paragraph. 

Drawings Title Date of Drawings 
C01 – Yard Piping Plan March 2024 

5.06 Hazardous Environmental Conditions at Site 
SC-5.06 Add the following new paragraphs immediately after Paragraph 5.06.A.3: 

4. The following table lists the reports known to Owner relating to Hazardous 
Environmental Conditions at or adjacent to the Site and are provided as 
supplemental information and contain no Technical Data. These are not 
Contract Documents: 

Report Title Date of Report 
None  

5. The following table lists the drawings known to Owner relating to Hazardous 
Environmental Conditions at or adjacent to the Site, are provided as 
supplemental information and contain no Technical Data. These are not 
Contract Documents: 

Drawings Title Date of Drawings 
None  

ARTICLE 6 — BONDS AND INSURANCE 
6.01 Performance, Payment, and Other Bonds 
SC-6.01 Add the following new paragraphs immediately after Paragraph 6.01.A: 

1. Required Performance Bond Form: The performance bond that Contractor 
furnishes will be in the form of Document 00_61_10 - Performance Bond. 

2. Required Payment Bond Form: The payment bond that Contractor furnishes will 
be in the form of Document 00_61_15 - Payment Bond. 

6.02 Insurance—General Provisions 
SC-6.02 Add the following new paragraph immediately after Paragraph 6.02.B: 

1. Contractor may obtain worker’s compensation insurance from an insurance 
company that has not been rated by A.M. Best, provided that such company 
(a) is domiciled in the state in which the Project is located, (b) is certified or 
authorized as a worker’s compensation insurance provider by the appropriate 
state agency, and (c) has been accepted to provide worker’s compensation 
insurance for similar projects by the state within the last 12 months. 

SC-6.02 Add the following new paragraph immediately after Paragraph 6.02.B: 
6.03 Contractor’s Insurance 
SC-6.03 Add the following new paragraphs immediately after Paragraph 6.03.C.5: 
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D. Other Additional Insureds: As a supplement to the provisions of General Conditions, 
Paragraph 6.03.C, the commercial general liability, automobile liability, umbrella or 
excess, pollution liability, and unmanned aerial vehicle liability policies must include 
as additional insureds (in addition to Owner and Engineer) the following: 
Construction Manager. 

E. Workers’ Compensation and Employer’s Liability: Contractor shall purchase and 
maintain workers’ compensation and employer’s liability insurance, including, as 
applicable, stop-gap employer’s liability coverage for monopolistic states, and 
foreign voluntary workers’ compensation (from available sources, notwithstanding 
the jurisdictional requirement of Paragraph 6.02.B of the General Conditions). 
Contractor shall maintain Workers’ Compensation Insurance and Employer’s 
Liability Insurance with limits of at least one million dollars ($1,000,000). Contractor 
shall submit to City, along with the certificate of insurance, a waiver of subrogation 
endorsement in favor of City, its officers, agents, employees, and volunteers.  

Workers’ Compensation and Related Policies 
Policy limits of 
not less than: 

Workers’ Compensation 
State Statutory 
Foreign voluntary workers’ compensation (employer’s 
responsibility coverage), if applicable 

Statutory 

F. Commercial General Liability—Claims Covered: Contractor shall purchase and 
maintain commercial general liability insurance, covering all operations by or on 
behalf of Contractor, on an occurrence basis, against claims for: 
1. damages because of bodily injury, sickness or disease, or death of any person 

other than Contractor’s employees, 
2. damages insured by reasonably available personal injury liability coverage, and 
3. damages because of injury to or destruction of tangible property wherever 

located, including loss of use resulting therefrom. 
G. Commercial General Liability—Form and Content: Contractor’s commercial liability 

policy must be written on a 1996 (or later) Insurance Services Organization, Inc. 
(ISO) commercial general liability form (occurrence form) and include the following 
coverages and endorsements: 
1. Products and completed operations coverage. 

a. Such insurance must be maintained for 3 years after final payment. 
b. Contractor shall furnish Owner and each other additional insured (as 

identified in the Supplementary Conditions or elsewhere in the Contract) 
evidence of continuation of such insurance at final payment and 3 years 
thereafter. 

2. Blanket contractual liability coverage, including but not limited to coverage of 
Contractor’s contractual indemnity obligations in Paragraph 7.18. 

3. Severability of interests and no insured-versus-insured or cross-liability 
exclusions. 

4. Underground, explosion, and collapse coverage. 
5. Personal injury coverage. 
6. Additional insured endorsements that include both ongoing operations and 

products and completed operations coverage through ISO Endorsements 
CG 20 10 10 01 and CG 20 37 10 01 (together). If Contractor demonstrates to 
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Owner that the specified ISO endorsements are not commercially available, 
then Contractor may satisfy this requirement by providing equivalent 
endorsements. 

7. For design professional additional insureds, ISO Endorsement CG 20 32 07 04 
“Additional Insured—Engineers, Architects or Surveyors Not Engaged by the 
Named Insured” or its equivalent. 

H. Commercial General Liability—Excluded Content: The commercial general liability 
insurance policy, including its coverages, endorsements, and incorporated 
provisions, must not include any of the following: 
1. Any modification of the standard definition of “insured contract” (except to 

delete the railroad protective liability exclusion if Contractor is required to 
indemnify a railroad or others with respect to Work within 50 feet of railroad 
property). 

2. Any exclusion for water intrusion or water damage. 
3. Any provisions resulting in the erosion of insurance limits by defense costs 

other than those already incorporated in ISO form CG 00 01. 
4. Any exclusion of coverage relating to earth subsidence or movement. 
5. Any exclusion for the insured’s vicarious liability, strict liability, or statutory 

liability (other than worker’s compensation). 
6. Any limitation or exclusion based on the nature of Contractor’s work. 
7. Any professional liability exclusion broader in effect than the most recent edition 

of ISO form CG 22 79. 
I. Commercial General Liability—Minimum Policy Limits: 

Commercial General Liability 
Policy limits of 
not less than: 

General Aggregate $10,000,000 
Products—Completed Operations Aggregate $5,000,000 
Personal and Advertising Injury $5,000,000 
Bodily Injury and Property Damage—Each Occurrence $5,000,000 

J. Automobile Liability: Contractor shall purchase and maintain automobile liability 
insurance for damages because of bodily injury or death of any person or property 
damage arising out of the ownership, maintenance, or use of any motor vehicle. The 
automobile liability policy must be written on an occurrence basis. 

Automobile Liability 
Policy limits of 
not less than: 

Bodily Injury 
Each Person $2,000,000 
Each Accident $5,000,000 
Property Damage 
Each Accident $5,000,000 



Supplementary Conditions 
00_73_00-12 201447 March 2024 
pw://Carollo/Documents/CA/Pacifica/201447-100000/04 Design/04 Specs/Carollo/00_73_00 (FS-100) 
 

K. Using Umbrella or Excess Liability Insurance to Meet CGL and Other Policy Limit 
Requirements: Contractor may meet the policy limits specified for employer’s 
liability, commercial general liability, and automobile liability through the primary 
policies alone, or through combinations of the primary insurance policy’s policy limits 
and partial attribution of the policy limits of an umbrella or excess liability policy that 
is at least as broad in coverage as that of the underlying policy, as specified in this 
Document. L. Contractor’s Pollution Liability Insurance: Contractor shall 
purchase and maintain a policy covering third-party injury and property damage, 
including cleanup costs, as a result of pollution conditions arising from Contractor’s 
operations and completed operations. This insurance must be maintained for no 
less than 3 years after final completion. 

Contractor’s Pollution Liability 
Policy limits of 
not less than: 

Each Occurrence/Claim $1,000,000 
General Aggregate $2,000,000 

M. Contractor’s Professional Liability Insurance: If Contractor will provide or furnish 
professional services under this Contract, through a delegation of professional 
design services or otherwise, then Contractor shall be responsible for purchasing 
and maintaining applicable professional liability insurance. This insurance must 
cover negligent acts, errors, or omissions in the performance of professional design 
or related services by the insured or others for whom the insured is legally liable. 
The insurance must be maintained throughout the duration of the Contract and for a 
minimum of 2 years after Substantial Completion. The retroactive date on the policy 
must pre-date the commencement of furnishing services on the Project. 

Contractor’s Professional Liability 
Policy limits of 
not less than: 

Each Claim $2,000,000 
Annual Aggregate $2,000,000 

6.04 Builder’s Risk and Other Property Insurance 
SC-6.04 Delete Paragraph 6.04.A in its entirety and insert the following in its place: 

A. Installation Floater: 
1. Contractor shall provide and maintain installation floater insurance on a broad 

form or “all risk” policy providing coverage for materials, supplies, machinery, 
fixtures, and equipment that will be incorporated into the Work (“Covered 
Property”). Coverage under the Contractor’s installation floater will include loss 
from covered “all risk” causes (perils) to Covered Property: 
a. of the Contractor, and Covered Property of others that is in Contractor’s 

care, custody, and control; 
b. while in transit to the Site, including while at temporary storage sites; 
c. while at the Site awaiting and during installation, erection, and testing; 
d. continuing at least until the installation or erection of the Covered Property 

is completed, and the Work into which it is incorporated is accepted by 
Owner. 

2. The installation floater coverage cannot be contingent on an external cause or 
risk, or limited to property for which the Contractor is legally liable. 
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3. The installation floater coverage will be in an amount sufficient to protect 
Contractor’s interest in the Covered Property. The Contractor will be solely 
responsible for any deductible carried under this coverage. 

4. This policy will include a waiver of subrogation applicable to Owner, Contractor, 
Engineer, all Subcontractors, and the officers, directors, partners, employees, 
agents and other consultants and subcontractors of any of them. 

SC-6.04 Add the following new paragraphs immediately after Paragraph 6.04.E: 
F. Builder’s Risk Requirements: The builder’s risk insurance must: 

1. be written on a builder’s risk “all risk” policy form that at a minimum includes 
insurance for physical loss or damage to the Work, temporary buildings, 
falsework, and materials and equipment stored and in transit, and must not 
exclude the coverage of the following risks: fire; windstorm; hail; flood; 
earthquake, volcanic activity, and other earth movement; lightning; riot; civil 
commotion; terrorism; vehicle impact; aircraft; smoke; theft; vandalism and 
malicious mischief; mechanical breakdown, boiler explosion, and artificially 
generated electric current; collapse; explosion; debris removal; demolition 
occasioned by enforcement of Laws and Regulations; and water damage (other 
than that caused by flood). 
a. Such policy will include an exception that results in coverage for ensuing 

losses from physical damage or loss with respect to any defective 
workmanship, methods, design, or materials exclusions. 

b. If insurance against mechanical breakdown, boiler explosion, and artificially 
generated electric current; earthquake, volcanic activity, and other earth 
movement; or flood, are not commercially available under builder’s risk 
policies, by endorsement or otherwise, such insurance will be provided 
through other insurance policies acceptable to Owner and Contractor. 

2. cover, as insured property, at least the following: (a) the Work and all materials, 
supplies, machinery, apparatus, equipment, fixtures, and other property of a 
similar nature that are to be incorporated into or used in the preparation, 
fabrication, construction, erection, or completion of the Work, including 
Owner-furnished or assigned property; (b) spare parts inventory required within 
the scope of the Contract; and (c) temporary works which are not intended to 
form part of the permanent constructed Work but which are intended to provide 
working access to the Site, or to the Work under construction, or which are 
intended to provide temporary support for the Work under construction, 
including scaffolding, form work, fences, shoring, falsework, and temporary 
structures. 

3. cover expenses incurred in the repair or replacement of any insured property 
(including but not limited to fees and charges of contractors, engineers, and 
architects). 

4. extend to cover damage or loss to insured property while in temporary storage 
at the Site or in a storage location outside the Site (but not including property 
stored at the premises of a manufacturer or Supplier). If this coverage is subject 
to a sublimit, such sublimit will be a minimum of $750,000. 

5. extend to cover damage or loss to insured property while in transit. If this 
coverage is subject to a sublimit, such sublimit will be a minimum of $750,000. 

6. allow for the waiver of the insurer’s subrogation rights, as set forth in this 
Contract. 

7. allow for partial occupancy or use by Owner by endorsement, and without 
cancellation or lapse of coverage. 
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8. include performance/hot testing and start-up, if applicable. 
9. be maintained in effect until the Work is complete, as set forth in 

Paragraph 15.06.D of the General Conditions, or until written confirmation of 
Owner’s procurement of property insurance following Substantial Completion, 
whichever occurs first. 

10. include as named insureds the Owner, Contractor, Subcontractors (of every 
tier), and any other individuals or entities required by this Contract to be insured 
under such builder’s risk policy. For purposes of Paragraphs 6.04, 6.05, and 
6.06 of the General Conditions, and this and all other corresponding 
Supplementary Conditions, the parties required to be insured will be referred to 
collectively as “insureds.” In addition to Owner, Contractor, and Subcontractors 
of every tier, include as insureds the following: 
a. None. 

11. include, in addition to the Contract Price amount, the value of the following 
equipment and materials to be installed by the Contractor but furnished by the 
Owner or third parties: 
a. None.  

12. If debris removal in connection with repair or replacement of insured property is 
subject to a coverage sublimit, such sublimit will be a minimum of $250,000. 

G. Builder’s Risk and Other Property Insurance Deductibles: The purchaser of any 
required builder’s risk, installation floater, or other property insurance will be 
responsible for costs not covered because of the application of a policy deductible. 

ARTICLE 7 — CONTRACTOR’S RESPONSIBILITIES 
7.03 Labor; Working Hours 
SC-7.03 Amend the first and second sentences of Paragraph 7.03.C to read as follows: 

C. “…all Work at the Site must be performed during regular working hours, Monday 
through Friday. Contractor will not perform Work on a Saturday, Sunday, or any 
legal holiday.” 

SC-7.03 Add the following new subparagraphs immediately after Paragraph 7.03.C: 
1. Regular working hours will be 7 am to 5 pm. 
2. Owner's legal holidays are: 

New Years Day, Martin Luther King Jr. Day, President's Day, Memorial Day, 
Independence Day, Labor Day, Veteran's Day, Thanksgiving Day, Day After 
Thanksgiving, Christmas Eve, Christmas Day . 

SC-7.03 Add the following new paragraph immediately after Paragraph 7.03.C: 
D. Owner shall be responsible for the cost of any overtime pay or other expense 

incurred by the Owner for overtime Work directed by the Owner for Engineer’s 
services (including those of the Resident Project Representative, if any), Owner's 
representative, and construction observation services, occasioned by the 
performance of Work on Saturday, Sunday, any legal holiday, or as overtime on any 
regular work day. 

E. Contractor shall be responsible for the cost of any overtime pay or other expense 
incurred by the Owner for overtime Work caused by the Contractor’s actions for 
Engineer’s services (including those of the Resident Project Representative, if any), 
Owner's representative, and construction observation services, occasioned by the 
performance of Work on Saturday, Sunday, any legal holiday, or as overtime on any 
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regular work day. If Contractor is responsible but does not pay, or if the parties are 
unable to agree as to the amount owed, then Owner may impose a reasonable set-
off against payments due under Article 15. 

SC-7.03 Add the following new paragraphs immediately after Paragraph 7.03.C: 
D. In accordance with California Labor Code Section 1770, et seq., Contractor and 

subcontractor must submit certified payroll records (CPRs) to the Labor 
Commissioner. 

7.05 “Or-Equals” 
SC-7.05 Add the following new language at the end of 7.05.A: 

In accordance with California Public Contract Code, Section 3400, the successful 
Bidder is permitted a period of 60 days after the award of contract for submission of 
data substantiating a request for a substitution of an “or equal” item. 

7.07 Concerning Subcontractors, Suppliers, and Others 
SC-7.07 Add the following new subparagraph immediately after 7.07.B: 

1. Subcontracting: Contractor shall perform with Contractor's own organization 
work amounting to not less than 51 percent of the combined value of all items 
of the Work covered by the Contract. 

7.09 Permits 
SC-7.09 Add the following new paragraphs immediately after paragraph 7.09.A: 

B. Owner will provide the following permits: 
1. None. 

SC-7.09 Add the following new paragraphs immediately after paragraph 7.09.A: 
B. Storm Water Pollution Prevention Plan (SWPPP). 

1. Contractor will provide the following information for the construction project site 
specific activity related to storm water: 
a. Procedures, schedule, and area. 
b. Drawings. 

2. Contractor responsibilities: 
a. Compliance with the SWPPP. 
b. Costs associated with complying with the SWPPP. 

7.11 Laws and Regulations 
SC-7.11 Add the following new paragraph immediately after Paragraph 7.11.C: 

D. Contractor's Continuing Obligation: Contractor's obligation to perform services in 
connection herewith will be in accordance with California Commercial Code, 
Section 1101 et seq. 

7.14 Hazard Communication Programs 

SC-7.14.B Add the following new paragraphs immediately after 7.14.A: 
B. Contractor shall promptly, and before the following conditions are disturbed, notify 

Owner and Engineer, in writing, of any: 
1. Material that Contractor believes may be material that is hazardous waste, in 

accordance with California Health & Safety Code, Section 25117, that is 
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required to be removed to a Class I, Class II, or Class III disposal site in 
accordance with provisions of existing law. 

2. Subsurface or latent physical conditions at the site differing from those 
indicated in the Contract Documents. 

3. Unknown physical conditions at the site of any unusual nature, different 
materially from those ordinarily encountered and generally recognized as 
inherent in work of the character provided for in the Contract Documents. 

C. Owner will promptly investigate the conditions, and where Owner finds the 
conditions do materially so differ, or do involve hazardous waste, and cause a 
decrease or increase in the Contract Price, or in the Contract Time, or both, a 
Change Order will be issued in accordance with Document 00_72_00 - General 
Conditions. 

D. In the event a dispute arises as to whether the conditions materially differ, or involve 
hazardous waste, or cause a decrease or increase in the Contract Price, Contract 
Time, or both, Contractor shall not be excused from any scheduled completion date 
provided in the Contract Documents but shall proceed with the Work. 

7.17 Contractor’s General Warranty and Guarantee 
SC-7.17 Delete paragraph 7.17.B. and subparagraphs in their entirely and insert the following 

in its place: 
B. Owner’s rights under this warranty and guarantee are in addition to, and are not 

limited by, Owner’s rights under the correction period provisions of Paragraph 15.08. 
7.18 Indemnification 
SC-7.18 Delete Paragraph 7.18.A and 7.18.B in their entirety and insert the following in their 

place: 
A. To the fullest extent permitted by Laws and Regulations, and in addition to any other 

obligations of Contractor under the Contract or otherwise, Contractor shall indemnify 
and hold harmless Owner, Engineer, and Construction Manager and the officers, 
directors, members, partners, employees, agents, consultants and subcontractors of 
each and any of them from and against all claims, costs, losses, and damages 
(including but not limited to all fees and charges of engineers, architects, attorneys, 
and other professionals and all court or arbitration or other dispute resolution costs) 
arising out of or relating to the performance of the Work, provided that any such 
claim, cost, loss, or damage is attributable to bodily injury, sickness, disease, or 
death, or to injury to or destruction of tangible property (other than the Work itself), 
including the loss of use resulting therefrom but only to the extent caused by any 
negligent act or omission of Contractor, any Subcontractor, any Supplier, or any 
individual or entity directly or indirectly employed by any of them to perform any of 
the Work or anyone for whose acts any of them may be liable. 

B. In any and all claims against Owner, Engineer, or Construction Manager or any of 
their officers, directors, members, partners, employees, agents, consultants, or 
subcontractors by any employee (or the survivor or personal representative of such 
employee) of Contractor, any Subcontractor, any Supplier, or any individual or entity 
directly or indirectly employed by any of them to perform any of the Work, or anyone 
for whose acts any of them may be liable, the indemnification obligation under 
Paragraph 7.18.A shall not be limited in any way by any limitation on the amount or 
type of damages, compensation, or benefits payable by or for Contractor or any 
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such Subcontractor, Supplier, or other individual or entity under workers’ 
compensation acts, disability benefit acts, or other employee benefit acts. 

7.19 Delegation of Professional Design Services 
SC-7.19 Add the following new subparagraph immediately after 7.19.A. 

1. Where the technical specs require the Contractor to provide professional design 
services and to submit signed and sealed documents from a registered 
professional engineer, such Work is “Delegated Design”. 

7.20 Assignment of Procurement Vendor Contracts 
SC-7.20 Add the following new paragraphs immediately after Paragraph 7.19.G: 
7.20 Assignment of Procurement Vendor Contracts 

A. Following award of the general construction contract, Owner will assign all or part of 
the procurement vendor contract(s) to the general construction contractor as 
stipulated in the Agreement. 

B. Contractor's Continuing Obligation: Contractor's obligation to perform services in 
connection herewith will be in accordance with Contract Documents and free from 
defects. 

ARTICLE 8 — OTHER WORK AT THE SITE (NOT USED) 

ARTICLE 9 — OWNER’S RESPONSIBILITIES 
9.01 Communications to Contractor 
SC-9.01 Delete Paragraph 9.01.A in its entirety and insert the following in its place: 

A. Except as otherwise provided in these General Conditions, Owner shall issue all 
communications to Contractor through Construction Manager. 

B. Construction Manager will establish and implement procedures including testing, 
reviewing and processing requests for clarifications and interpretations of the 
Contract Documents; Shop Drawings, samples, and other submittals; schedule 
adjustments; Change Order proposals; written proposals for substitutions; payment 
applications; and maintenance of logs. 

ARTICLE 10 — ENGINEER’S STATUS DURING CONSTRUCTION 
10.03 Resident Project Representative 
SC-10.03 Add the following new paragraphs immediately after Paragraph 10.03.B: 

C. The Resident Project Representative (RPR) will be Engineer's representative at the 
Site. RPR's dealings in matters pertaining to the Work in general will be with 
Engineer and Contractor. RPR's dealings with Subcontractors will only be through 
or with the full knowledge or approval of Contractor. The RPR will: 
1. Conferences and Meetings: Attend meetings with Contractor, such as 

preconstruction conferences, progress meetings, job conferences, and other 
Project-related meetings (but not including Contractor’s safety meetings), and 
as appropriate prepare and circulate copies of minutes thereof. 

2. Safety Compliance: Comply with Site safety programs, as they apply to RPR, 
and if required to do so by such safety programs, receive safety training 
specifically related to RPR’s own personal safety while at the Site. 
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3. Liaison: 
a. Serve as Engineer’s liaison with Contractor. Working principally through 

Contractor’s authorized representative or designee, assist in providing 
information regarding the provisions and intent of the Contract Documents. 

b. Assist Engineer in serving as Owner’s liaison with Contractor when 
Contractor’s operations affect Owner’s onsite operations. 

c. Assist in obtaining from Owner additional details or information, when 
required for Contractor’s proper execution of the Work. 

4. Review of Work; Defective Work: 
a. Conduct onsite observations of the Work to assist Engineer in determining, 

to the extent set forth in Paragraph 10.02, if the Work is, in general, 
proceeding in accordance with the Contract Documents. 

b. Observe whether any Work in place appears to be defective. 
c. Observe whether any Work in place should be uncovered for observation, 

or requires special testing, inspection, or approval. 
5. Inspections and Tests: 

a. Observe Contractor-arranged inspections required by Laws and 
Regulations, including but not limited to those performed by public or other 
agencies having jurisdiction over the Work. 

b. Accompany visiting inspectors representing public or other agencies having 
jurisdiction over the Work. 

6. Payment Requests: Review Applications for Payment with Contractor. 
7. Completion: 

a. Participate in Engineer’s visits regarding Substantial Completion. 
b. Assist in the preparation of a punch list of items to be completed or 

corrected. 
c. Participate in Engineer’s visit to the Site in the company of Owner and 

Contractor regarding completion of the Work and prepare a final punch list 
of items to be completed or corrected by Contractor. 

d. Observe whether items on the final punch list have been completed or 
corrected. 

D. The RPR will not: 
1. Authorize any deviation from the Contract Documents or substitution of 

materials or equipment (including “or-equal” items). 
2. Exceed limitations of Engineer’s authority as set forth in the Contract Documents. 
3. Undertake any of the responsibilities of Contractor, Subcontractors, or Suppliers. 
4. Advise on, issue directions relative to, or assume control over any aspect of the 

means, methods, techniques, sequences or procedures of construction. 
5 Advise on, issue directions regarding, or assume control over security or safety 

practices, precautions, and programs in connection with the activities or 
operations of Owner or Contractor. 

6. Participate in specialized field or laboratory tests or inspections conducted 
off-site by others except as specifically authorized by Engineer. 

7. Authorize Owner to occupy the Project in whole or in part. 
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ARTICLE 11 — CHANGES TO THE CONTRACT 
11.02 Change Orders 
SC-11.02 Insert the following new subparagraphs immediately following Paragraph 11.02.A.4: 

5. In signing a Change Order, the Owner and Contractor acknowledge and agree 
that: 
a. the stipulated compensation (Contract Price or Contract Times, or both) set 

forth in the Change Order includes not only all direct costs of Contractor 
such as labor, material, job overhead, and profit markup, but also includes 
any costs for modifications or changes in sequence of work to be 
performed, delays, rescheduling, disruptions, extended direct overhead or 
general overhead, acceleration, material or other escalation which includes 
wages and other impact costs. This Document will become a supplement 
to the Contract and all Contract provisions will apply hereto. It is 
understood that this Change Order shall be effective on the date approved 
by the Owner’s Representative. 

b. the Change Order constitutes full mutual accord and satisfaction for the 
change to the Work; 

c. no reservation of rights to pursue subsequent claims on the Change Order 
will be made by either party; and 

d. no subsequent claim or amendment of the Contract Documents will arise 
out of or as a result of the Change Order. 

11.08 Change of Contract Times 
SC-11.08 Add the following new paragraphs immediately after Paragraph 11.08.B: 

C. Use of Float: 
1. A request for adjustment of Contract Times (or Milestones), otherwise allowable 

under the Contract Documents, shall be granted only when the time lost or 
gained exceeds the float for the activity at the time of the event giving rise to the 
claim. Float, the amount of time between the early start date and the late start 
date, or the early finish date and the late finish date, is jointly owned by both 
Owner and Contractor whether expressly disclosed or implied in any manner. 

2. Contractor shall not use float suppression techniques (including, but not limited 
to, preferential sequencing caused by late starts of follow-up trades, 
unreasonably small crews, extended durations, or imposed dates) in 
information provided to Engineer. 

D. Weather Days: 
1. The Contract Time includes a weather day allowance of 10 working days. No 

extension in Contract Time will be allowed for the first 10 working days lost due 
to weather conditions. 



Supplementary Conditions 
00_73_00-20 201447 March 2024 
pw://Carollo/Documents/CA/Pacifica/201447-100000/04 Design/04 Specs/Carollo/00_73_00 (FS-100) 
 

ARTICLE 12 — CLAIMS 
12.01 Claims Process 
SC-12.01 Delete Paragraph 12.01 in its entirely and insert the following in its place: 
12.01 Claims Process 
Claims between the Owner and Contractor shall be addressed as provided by California Public 
Contract Code Section 9204, which is set forth in its entirety: 
Legislative findings and declarations regarding timely and complete payment of contractors for 
public works projects; claims process: 

1. The Legislature finds and declares that it is in the best interests of the state and 
its citizens to ensure that all construction business performed on a public works 
project in the state that is complete and not in dispute is paid in full and in a 
timely manner. 

2. Notwithstanding any other law, including, but not limited to, Article 7.1 
(commencing with Section 10240) of Chapter 1 of Part 2, Chapter 10 
(commencing with Section 19100) of Part 2, and Article 1.5 (commencing with 
Section 20104) of Chapter 1 of Part 3, this Section shall apply to any claim by a 
contractor in connection with a public works project. 

3. For purposes of this Section: 
a. “Claim” means a separate demand by a contractor sent by registered mail 

or certified mail with return receipt requested, for one or more of the 
following: 
i. A time extension, including, without limitation, for relief from damages 

or penalties for delay assessed by a public entity under a contract for a 
public works project. 

ii. Payment by the public entity of money or damages arising from work 
done by, or on behalf of, the contractor pursuant to the contract for a 
public works project and payment for which is not otherwise expressly 
provided or to which the claimant is not otherwise entitled. 

iii. Payment of an amount that is disputed by the public entity. 
b. “Contractor” means any type of contractor within the meaning of Chapter 9 

(commencing with Section 7000) of Division 3 of the Business and 
Professions Code who has entered into a direct contract with a public entity 
for a public works project. 

c. Public entity definition: 
i. “Public entity” means, without limitation, except as provided in 

subparagraph (B), a state agency, department, office, division, bureau, 
board, or commission, the California State University, the University of 
California, a city, including a charter city, county, including a charter 
county, city and county, including a charter city and county, district, 
special district, public authority, political subdivision, public corporation, 
or nonprofit transit corporation wholly owned by a public agency and 
formed to carry out the purposes of the public agency. 

ii. “Public entity” shall not include the following: 
1) The Department of Water Resources as to any project under the 

jurisdiction of that department. 
2) The Department of Transportation as to any project under the 

jurisdiction of that department. 
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3) The Department of Parks and Recreation as to any project under 
the jurisdiction of that department. 

4) The Department of Corrections and Rehabilitation with respect to 
any project under its jurisdiction pursuant to Chapter 11 
(commencing with Section 7000) of Title 7 of Part 3 of the Penal 
Code. 

5) The Military Department as to any project under the jurisdiction of 
that department. 

6) The Department of General Services as to all other projects. 
7) The High-Speed Rail Authority. 

d. “Public works project” means the erection, construction, alteration, repair, 
or improvement of any public structure, building, road, or other public 
improvement of any kind. 

e. “Subcontractor” means any type of contractor within the meaning of 
Chapter 9 (commencing with Section 7000) of Division 3 of the Business 
and Professions Code who either is in direct contract with a contractor or is 
a lower tier subcontractor. 

4. Claims process: 
a. Claims review and response: 

i. Upon receipt of a claim pursuant to this Section, the public entity to 
which the claim applies shall conduct a reasonable review of the claim 
and, within a period not to exceed 45 days, shall provide the claimant a 
written statement identifying what portion of the claim is disputed and 
what portion is undisputed. Upon receipt of a claim, a public entity and 
a contractor may, by mutual agreement, extend the time period 
provided in this subdivision. 

ii. The claimant shall furnish reasonable documentation to support the 
claim. 

iii. If the public entity needs approval from its governing body to provide 
the claimant a written statement identifying the disputed portion and 
the undisputed portion of the claim, and the governing body does not 
meet within the 45 days or within the mutually agreed to extension of 
time following receipt of a claim sent by registered mail or certified 
mail, return receipt requested, the public entity shall have up to 3 days 
following the next duly publicly noticed meeting of the governing body 
after the 45-day period, or extension, expires to provide the claimant a 
written statement identifying the disputed portion and the undisputed 
portion. 

iv. Any payment due on an undisputed portion of the claim shall be 
processed and made within 60 days after the public entity issues its 
written statement. If the public entity fails to issue a written statement, 
paragraph (iii) shall apply. 

b. Claims dispute: 
i. If the claimant disputes the public entity’s written response, or if the 

public entity fails to respond to a claim issued pursuant to this Section 
within the time prescribed, the claimant may demand in writing an 
informal conference to meet and confer for settlement of the issues in 
dispute. Upon receipt of a demand in writing sent by registered mail or 
certified mail, return receipt requested, the public entity shall schedule 
a meet and confer conference within 30 days for settlement of the 
dispute. 
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ii. Within 10 business days following the conclusion of the meet and 
confer conference, if the claim or any portion of the claim remains in 
dispute, the public entity shall provide the claimant a written statement 
identifying the portion of the claim that remains in dispute and the 
portion that is undisputed. Any payment due on an undisputed portion 
of the claim shall be processed and made within 60 days after the 
public entity issues its written statement. Any disputed portion of the 
claim, as identified by the contractor in writing, shall be submitted to 
nonbinding mediation, with the public entity and the claimant sharing 
the associated costs equally. The public entity and claimant shall 
mutually agree to a mediator within 10 business days after the 
disputed portion of the claim has been identified in writing. If the 
parties cannot agree upon a mediator, each party shall select a 
mediator and those mediators shall select a qualified neutral third party 
to mediate with regard to the disputed portion of the claim. Each party 
shall bear the fees and costs charged by its respective mediator in 
connection with the selection of the neutral mediator. If mediation is 
unsuccessful, the parts of the claim remaining in dispute shall be 
subject to applicable procedures outside this Section. 

iii. For purposes of this Section, mediation includes any nonbinding 
process, including, but not limited to, neutral evaluation or a dispute 
review board, in which an independent third party or board assists the 
parties in dispute resolution through negotiation or by issuance of an 
evaluation. Any mediation utilized shall conform to the timeframes in 
this Section. 

iv. Unless otherwise agreed to by the public entity and the contractor in 
writing, the mediation conducted pursuant to this Section shall excuse 
any further obligation under Section 20104.4 to mediate after litigation 
has been commenced. 

v. This Section does not preclude a public entity from requiring arbitration 
of disputes under private arbitration or the Public Works Contract 
Arbitration Program, if mediation under this Section does not resolve 
the parties’ dispute. 

c. Failure by the public entity to respond to a claim from a contractor within 
the time periods described in this subdivision or to otherwise meet the time 
requirements of this Section shall result in the claim being deemed rejected 
in its entirety. A claim that is denied by reason of the public entity’s failure 
to have responded to a claim, or its failure to otherwise meet the time 
requirements of this Section, shall not constitute an adverse finding with 
regard to the merits of the claim or the responsibility or qualifications of the 
claimant. 

d. Amounts not paid in a timely manner as required by this Section shall bear 
interest at 7 percent per annum. 

e. If a subcontractor or a lower tier subcontractor lacks legal standing to 
assert a claim against a public entity because privity of contract does not 
exist, the contractor may present to the public entity a claim on behalf of a 
subcontractor or lower tier subcontractor. A subcontractor may request in 
writing, either on their own behalf or on behalf of a lower tier subcontractor, 
that the contractor present a claim for work which was performed by the 
subcontractor or by a lower tier subcontractor on behalf of the 
subcontractor. The subcontractor requesting that the claim be presented to 
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the public entity shall furnish reasonable documentation to support the 
claim. Within 45 days of receipt of this written request, the contractor shall 
notify the subcontractor in writing as to whether the contractor presented 
the claim to the public entity and, if the original contractor did not present 
the claim, provide the subcontractor with a statement of the reasons for not 
having done so. 

5. The text of this Section or a summary of it shall be set forth in the plans or 
specifications for any public works project that may give rise to a claim under 
this Section. 

6. A waiver of the rights granted by this Section is void and contrary to public 
policy, provided, however, that (1) upon receipt of a claim, the parties may 
mutually agree to waive, in writing, mediation and proceed directly to the 
commencement of a civil action or binding arbitration, as applicable; and (2) a 
public entity may prescribe reasonable change order, claim, and dispute 
resolution procedures and requirements in addition to the provisions of this 
Section, so long as the contractual provisions do not conflict with or otherwise 
impair the timeframes and procedures set forth in this Section. 

7. This Section applies to contracts entered into on or after January 1, 2017. 
8. Nothing in this Section shall impose liability upon a public entity that makes 

loans or grants available through a competitive application process, for the 
failure of an awardee to meet its contractual obligations. 

9. This Section shall remain in effect only until January 1, 2027, and as of that 
date is repealed, unless a later enacted statute, that is enacted before 
January 1, 2027, deletes or extends that date. 

10. Claims Process additional requirements: 
a. Claims asserted by the Owner against the Contractor shall be submitted 

according to the procedures set forth above. 
b. In the case of a Claim by Contractor seeking an increase in the Contract 

Times or Contract Price, or both, Contractor shall certify that the Claim is 
made in good faith, that the supporting data are accurate and complete, 
and that to the best of Contractor’s knowledge and belief the amount of 
time or money requested accurately reflects the full amount to which 
Contractor is entitled. Such a claim shall be submitted promptly (but in no 
event later than 30 days) after the start of the event giving rise thereto; in 
the case of appeals regarding Change Proposals within 30 days of the 
decision under appeal. 

c. The party submitting the Claim shall also furnish a copy to the Engineer, for 
its information only. All actions taken on a Claim shall be stated in writing 
and submitted to the other party, with a copy to Engineer. 

d. Contractor’s eligibility for time and/or extended overhead shall be 
determined by the Engineer in accordance with the following table: 
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CONTRACTOR’S ELIGIBILITY FOR TIME AND/OR EXTENDED OVERHEAD 

DELAY TYPE NONCONCURRENT 
DELAY 

DELAY CONCURRENT WITH 
Nonexcusable 

Delay 
Compensable 

Delay Noncompensable 

Nonexcusable X X T T 
Compensable TEO T TEO T 
Noncompensable T T T T 
ELIGIBILITY 
X: No Time and No Extended Overhead 
T: Time 
EO: Extended Overhead 

e. Mediation: 
i. If Owner and Contractor agree to mediation, then after 60 days from 

such agreement, either Owner or Contractor may unilaterally terminate 
the mediation process, and the Claim submittal and decision process 
shall resume as of the date of the termination. If the mediation 
proceeds but is unsuccessful in resolving the dispute, the Claim 
submittal and decision. 

11. Claims of $375,000 or less shall be resolved in accordance with California Public 
Contract Code Section 20104 et seq., unless Owner elects to resolve the dispute 
in accordance with California Public Contract Code Section 10240 et seq. 

ARTICLE 13 — COST OF THE WORK; ALLOWANCES; UNIT PRICE WORK 
13.01 Cost of the Work 
SC-13.01 Adding the following new language at the end of Paragraph 13.01.B.5.c.2): 

The equipment rental rate book that governs the included costs for the rental of 
machinery and equipment owned by Contractor (or a related entity) under the Cost 
of the Work provisions of this Contract is the most current edition of Rental Rate 
Blue Book for Construction Equipment. 

SC-13.01 Adding the following new language at the end of Paragraph 13.01.C.2: 
a. Costs will include the time the equipment or machinery is in use on the 

changed Work and the costs of transportation, loading, unloading, 
assembly, dismantling, and removal when directly attributable to the 
changed Work. The cost of any such equipment or machinery, or parts 
thereof, shall cease to accrue when the use thereof is no longer necessary 
for the changed Work. For purposes of this paragraph, “small tools and 
hand tools” means any tool or equipment whose current price if it were 
purchased new at retail would be less than $500. 

13.03 Unit Price Work 
SC-13.03 Delete Paragraph 13.03.E in its entirety and insert the following in its place: 

E. Adjustments in Unit Price: 
1. Contractor or Owner shall be entitled to an adjustment in the unit price with 

respect to an item of Unit Price Work if: 
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a. the extended price of a particular item of Unit Price Work amounts to 
5 percent or more of the Contract Price (based on estimated quantities at 
the time of Contract formation) and the variation in the quantity of that 
particular item of Unit Price Work actually furnished or performed by 
Contractor differs by more than 20 percent from the estimated quantity of 
such item indicated in the Agreement; and 

b. Contractor’s unit costs to perform the item of Unit Price Work have 
changed materially and significantly as a result of the quantity change. 

c. The adjustment in unit price will account for and be coordinated with any 
related changes in quantities of other items of Work, and in Contractor’s 
costs to perform such other Work, such that the resulting overall change in 
Contract Price is equitable to Owner and Contractor. 

d. Adjusted unit prices will apply to all units of that item. 

ARTICLE 14 — TESTS AND INSPECTIONS; CORRECTION, REMOVAL, OR ACCEPTANCE 
OF DEFECTIVE WORK (NOT USED) 

ARTICLE 15 — PAYMENTS TO CONTRACTOR, SET OFFS; COMPLETIONS; 
CORRECTION PERIOD 
15.01 Progress Payments 
SC-15.01 Delete Paragraph 15.01.B.1 in its entirety and insert the following in its place: 

1. At least 30 days before the date established in the Agreement for each 
progress payment (but not more often than once a month), Contractor shall 
submit to Engineer for review an Application for Payment filled out and signed 
by Contractor covering the Work completed as of the date of the Application 
and accompanied by such supporting documentation as is required by the 
Contract Documents. 
a. Payments for stored materials and equipment shall be based only upon the 

actual cost of the materials and equipment to Contractor and shall not 
include any overhead or profit to Contractor. Partial payments will not be 
made for undelivered materials or equipment, except for payments 
associated with prepurchase vendor contracts initiated by Owner and 
assigned to Contractor. 

SC-15.01 Delete Paragraph 15.01.C.1 in its entirety and insert the following in its place: 
1. Engineer will, within 7 days after receipt of each Application for Payment, 

including each resubmittal, either indicate in writing a recommendation of 
payment and present the Application to Owner, or return the Application to 
Contractor indicating in writing Engineer’s reasons for refusing to recommend 
payment. In the latter case, Contractor may make the necessary corrections 
and resubmit the Application. 

2. In accordance with California Public Contract Code, Section 20104.50, Owner 
will make progress payments on the basis of Contractor’s Applications for 
Payment within 30 days after receipt, provided that such Applications for 
Payment have been submitted in a timely manner and otherwise meet the 
requirements of the Contract. 

SC-15.01 Delete Paragraph 15.01.D.1 in its entirety and insert the following in its place: 
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1. 30 days after presentation of the Application for Payment to Owner with 
Engineer’s recommendation, the amount recommended (subject to any Owner 
set-offs) will become due, and when due will be paid by Owner to Contractor. 

SC-15.01 Add the following new paragraph immediately after Paragraph 15.01.D.1: 
2. Contractor shall pay any subcontractor their prorated share of the payment for 

all undisputed services within 7 days after receipt of each progress payment, in 
accordance with California Business and Professions Code, Section 7108.5. 

15.03 Substantial Completion 
SC-15.03 Add the following new subparagraphs immediately after Paragraph 15.03.A: 

1. The Work shall be Substantially Complete when the Work can treat wastewater 
to required quality and transmit water in the quantity in accordance with the 
Contract Documents. All process and transmission equipment shall be installed 
and operational, or temporary arrangements satisfactory to Owner shall have 
been made. Operational testing must be completed prior to the date of 
Substantial Completion. 

2. To be considered substantially complete, the following portions of the Work 
must be operational and ready for Owner's continuous use as intended: 
a. UV disinfection system. 

3. Portions of the Work not essential to plant operation, which can be completed 
without interruption of plant operation, may be completed after the Work is 
accepted as Substantially Complete, and may include the following items: 
a. Exterior coatings. 
b. Pipe labeling. 
c. Equipment tagging. 

SC-15.03 Add the following new subparagraph immediately after Paragraph 15.03.B: 
1. If some or all of the Work has been determined not to be at a point of 

Substantial Completion and will require re-inspection or re-testing by Engineer, 
the cost of such re-inspection or re-testing, including the cost of time, travel and 
living expenses, will be paid by Contractor to Owner. If Contractor does not pay, 
or the parties are unable to agree as to the amount owed, then Owner may 
impose a reasonable set-off against payments due under this Article 15. 

15.05 Final Inspection 
SC-15.05 Add the following new paragraph immediately after Paragraph 15.05.A: 

1. If some or all of the Work has been determined not to be at a point of Final 
Completion and will require re-inspection or re-testing by Engineer, the cost of 
such re-inspection or re-testing, including the cost of time, travel and living 
expenses, shall be paid by Contractor to Owner. If Contractor does not pay, or 
the parties are unable to agree as to the amount owed, then Owner may 
impose a reasonable set-off against payments due under Article 15. 

15.08 Correction Period 
SC-15.08 Delete Paragraph 15.08.B. in its entirety. 
SC-15.08 Delete Paragraph 15.08.C. in its entirety and insert the following in its place: 
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B. If, after receipt of a notice of defect Contractor does not promptly comply with the 
terms of Owner’s written instructions, or in an emergency where delay would cause 
serious risk of loss or damage, Owner may have the defective Work corrected or 
repaired or may have the rejected Work removed and replaced. Contractor shall pay 
all costs, losses, and damages (including but not limited to all fees and charges of 
engineers, architects, attorneys, and other professionals and all court or arbitration 
or other dispute resolution costs) arising out of or relating to such correction or 
repair or such removal and replacement (including but not limited to all costs of 
repair or replacement of work of others). Contractor’s failure to pay such costs, 
losses, and damages within 10 days of invoice from Owner will be deemed the start 
of an event giving rise to a Claim under Paragraph 12.01.B, such that any related 
Claim must be brought within 30 days of the failure to pay. 

15.08 SUSPENSION OF WORK AND TERMINATION (NOT USED) 

ARTICLE 16 — SUSPENSION OF WORK AND TERMINATION (NOT USED) 

ARTICLE 17 — FINAL RESOLUTION OF DISPUTES 
SC-17.01 Methods and Procedures 
SC-17.01 Add the following new subparagraph immediately after Paragraph 17.01.B.3: 

4. Resolve claims of $375,000 or less in accordance with California Public 
Contract Code, Section 20104 et seq., unless Owner elects to resolve the 
dispute in accordance with California Public Contract Code Section 10240 
et seq. 

17.02 Arbitration 
SC-17.02 Add the following new paragraph immediately after Paragraph 17.01. 
17.02 Arbitration 

A. All matters subject to final resolution under this Article will be settled by arbitration 
administered by the American Arbitration Association in accordance with its 
Construction Industry Arbitration Rules (subject to the conditions and limitations of 
this Paragraph SC-17.02). Any controversy or claim in the amount of $100,000 or 
less will be settled in accordance with the American Arbitration Association’s 
supplemental rules for Fixed Time and Cost Construction Arbitration. This 
agreement to arbitrate will be specifically enforceable under the prevailing law of 
any court having jurisdiction. 

B. The demand for arbitration will be filed in writing with the other party to the Contract 
and with the selected arbitration administrator, and a copy will be sent to Engineer 
for information. The demand for arbitration will be made within the specific time 
required in Article 17, or if no specified time is applicable within a reasonable time 
after the matter in question has arisen, and in no event will any such demand be 
made after the date when institution of legal or equitable proceedings based on 
such matter in question would be barred by the applicable statute of limitations. 

C. The arbitrator(s) must be licensed engineers, contractors, attorneys, or construction 
managers. Hearings will take place pursuant to the standard procedures of the 
Construction Arbitration Rules that contemplate in-person hearings. The arbitrators 
will have no authority to award punitive or other damages not measured by the 
prevailing party's actual damages, except as may be required by statute or the 
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Contract. Any award in an arbitration initiated under this clause will be limited to 
monetary damages and include no injunction or direction to any party other than the 
direction to pay a monetary amount. 

D. The Arbitrators will have the authority to allocate the costs of the arbitration process 
among the parties but will only have the authority to allocate attorneys' fees if a 
specific Law or Regulation or this Contract permits them to do so. 

E. The award of the arbitrators must be accompanied by a reasoned written opinion 
and a concise breakdown of the award. The written opinion will cite the Contract 
provisions deemed applicable and relied on in making the award. 

F. The parties agree that failure or refusal of a party to pay its required share of the 
deposits for arbitrator compensation or administrative charges will constitute a 
waiver by that party to present evidence or cross-examine witnesses. In such event, 
the other party shall be required to present evidence and legal argument as the 
arbitrator(s) may require for the making of an award. Such waiver will not allow for a 
default judgment against the non-paying party in the absence of evidence presented 
as provided for above. 

G. No arbitration arising out of or relating to the Contract will include by consolidation, 
joinder, or in any other manner any other individual or entity (including Engineer, 
and Engineer’s consultants and the officers, directors, partners, agents, employees 
or consultants of any of them) who is not a party to this Contract unless: 
1. the inclusion of such other individual or entity will allow complete relief to be 

afforded among those who are already parties to the arbitration; such other 
individual or entity is substantially involved in a question of law or fact which is 
common to those who are already parties to the arbitration and which will arise 
in such proceedings; such other individual or entity is subject to arbitration 
under a contract with either Owner or Contractor, or consents to being joined in 
the arbitration; and the consolidation or joinder is in compliance with the 
arbitration administrator’s procedural rules. 

2. The award will be final. Judgment may be entered upon it in any court having 
jurisdiction thereof, and it will not be subject to modification or appeal, subject to 
provisions of the Laws and Regulations relating to vacating or modifying an 
arbitral award. 

3. Except as may be required by Laws or Regulations, neither party nor an 
arbitrator may disclose the existence, content, or results of any arbitration 
hereunder without the prior written consent of both parties, with the exception of 
any disclosure required by Laws and Regulations or the Contract. To the extent 
any disclosure is allowed pursuant to the exception, the disclosure must be 
strictly and narrowly limited to maintain confidentiality to the extent possible. 

17.02 Attorneys’ Fees 
SC-17.02 Add the following new paragraph immediately after Paragraph 17.01. 
17.02 Attorneys’ Fees 

A. For any matter subject to final resolution under this Article, the prevailing party shall 
be entitled to an award of its attorneys’ fees incurred in the final resolution 
proceedings, in an equitable amount to be determined in the discretion of the court, 
arbitrator, arbitration panel, or other arbiter of the matter subject to final resolution, 
taking into account the parties’ initial demand or defense positions in comparison 
with the final result. 
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ARTICLE 18 — MISCELLANEOUS 
18.08 Assignment of Contract 
SC-18.11 Add the following new paragraphs immediately after Paragraph 18.10: 
18.11 California Registration 

A. The Contractor and subcontractors must provide proof of registration with California 
Department of Industrial Relations (Cal. DIR) in the form of a PDF extract from Cal. 
DIR Public Works Registration website. 

B. In accordance with California Labor Code Section 1771.4, the project is subject to 
compliance monitoring and enforcement by the Cal. DIR. 

SC-18.11 Add the following new paragraphs immediately after Paragraph 18.10: 
18.11 Wages and Labor 

B. The Contractor shall submit copies of any or all payrolls not more than 14 days after 
the end of each pay period. 

END OF DOCUMENT 
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DOCUMENT 00_94_20 

WORK CHANGE DIRECTIVE

Owner: Owner’s Project No.: 

Engineer: Engineer’s Project No.: 

Contractor: Contractor’s Project No.: 

Project: 

Contract 
Name: 

Date Issued: 
Effective Date of Work Change 
Directive: 

Contractor is directed to proceed promptly with the following change(s): 
Description: 

Attachments: 

Purpose for the Work Change Directive: 

Directive to proceed promptly with the Work described herein, prior to agreeing to change in 
Contract Price and Contract Time, is issued due to: 

Notes to User—(Check one or both of the following) 
☐ Non-agreement on pricing of proposed change. ☐ Necessity to proceed for schedule or other
reasons.

Estimated Change in Contract Price and Contract Times (non-binding, preliminary): 
Contract Price: $ increase / decrease / not yet estimated 

Contract Time:  days Increase / decrease / not yet estimated 

Basis of estimated change in Contract Price: 

☐ Lump Sum ☐ Unit Price ☐ Cost of the Work ☐ Other

Recommended by Engineer Authorized by Owner 
By: 
Title: 
Date: 

END OF DOCUMENT 
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DOCUMENT 00_94_21 

CHANGE ORDER 

Owner: Owner’s Project #: 
Engineer: Engineer’s Project #: 
Contractor: Contractor’s Project #: 
Project: 
Contract 
Name: 

Date Issued: 
Effective Date of Change 
Order: 

The Contract is modified as follows upon execution of this Change Order: 
Description: 

Attachments: 

In signing a Change Order, the Owner and Contractor acknowledge and agree that: 
1. The Change Order constitutes full mutual accord and satisfaction for the change to the
Work. The stipulated compensation (Contract Price or Contract Times, or both) set forth in the
Change Order includes not only all direct costs of Contractor such as labor, material, job
overhead, and profit markup, but also includes any costs for modifications or changes in
sequence of work to be performed, delays rescheduling, disruptions, extended direct overhead
or general overhead, acceleration, material, or other escalation which includes wages and other
impact costs.
2. This Change Order will become a supplement to the Contract and all Contract provisions
will apply hereto.
3. It is understood that this Change Order shall be effective on the date the Owner
authorizes the Change Order by their signature.
4. No reservation of rights to pursue subsequent claims on the Change Order will be made
by either party.
5. No subsequent claim or amendment of the Contract Documents will arise out of or as a
result of the Change Order.

Change in Contract Price 

Change in Contract Times 
(State Contract Times as either a specific 

date or a number of days) 
Original Contract Price: Original Contract Times: 

Substantial 
Completion: 

$ Ready for final 
payment: 
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Increase / Decrease from previously approved 
Change Orders No. 1 to No. ____: 

Increase / Decrease from previously 
approved Change Orders No. 1 to No. ____: 

Substantial 
Completion: 

$ Ready for final 
payment: 

  Contract Price prior to this Change Order: Contract Times prior to this Change Order: 
Substantial 
Completion: 

$ Ready for final 
payment: 

  Increase / Decrease this Change Order: Increase / Decrease this Change Order: 
Substantial 
Completion: 

$ Ready for final 
payment: 

  Contract Price incorporating this Change Order: Contract Times with all approved Change 
Orders: 

Substantial 
Completion: 

$ Ready for final 
payment: 

Recommended by Engineer 
(if required) Authorized by Owner 

By: 

Title: 

Date: 

Authorized by Contractor Approved by Funding Agency 
(if applicable) 

By: 

Title: 

Date: 

END OF DOCUMENT 
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DOCUMENT 00_94_22 

FIELD ORDER 

Owner: Owner’s Project #: 
Engineer: Engineer’s Project #: 
Contractor: Contractor’s Project #: 
Project: 
Contract 
Name: 

Date Issued: 
Effective Date of Field 
Order: 

Contractor is hereby directed to promptly perform the Work described in this Field Order, issued 
in accordance with the General Conditions, for minor changes in the Work without changes in 
Contract Price or Contract Times. If Contractor considers that a change in Contract Price or 
Contract Times is required, submit a Change Proposal before proceeding with this Work. 
Reference: 

Specification Section(s): 
Drawing(s) / Details (s): 

Description: 

Attachments: 

Issued by Engineer 
By: 

Title: 

Date: 

END OF DOCUMENT 
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SECTION 01_11_00 

SUMMARY OF WORK 

PART 1 GENERAL 

1.01 SUMMARY 

A. Section includes: Detailed description of the Work. 

1.02 THE WORK 

A. The Work consists of: 
1. Demolish existing UV equipment and associated appurtenances and concrete 

to accommodate the installation of the replacement UV Equipment.  
2. Construct a concrete splitter wall, raise the existing UV channel floor, make 

repairs and coat the channels, replace the channel covers and supports, 
construct a concrete cantilever deck for new electrical equipment. 

3. Administer, receive, and install the pre-procured and assigned replacement 
UV Disinfection System and all associated work to create complete operable 
facilities in the Plans and Specifications. 

4. Installation and operation of a temporary bypass pumping and disinfection 
system during the Work. 

5. Install new ductbank and conduit and all associated work to create complete 
operable facilities in the Plans and Specifications.  

6. Commission the Work. 

1.03 LOCATION OF PROJECT 

A. The Work is located at 700 Pacific Coast Hwy, Pacifica, CA 94044. 

1.04 OWNER ASSIGNED SUBCONTRACTORS 

A. Employ Owner-assigned subcontractors and suppliers: 
1. Trojan Technologies for replacement UV Disinfection Equipment and slide 

gates. Assigned according to Section 00_54_34 - Assignment of Procurement 
Contract and Appendix D. 

2. GLASCO UV - Temporary UV equipment. Refer to Fee Proposal Form and 
Scope dated 3/21/2024 included as Attachment A of Section 00_41_00 - Bid 
Form. 

3. Telstar Instruments for programming services. Refer to Fee Proposal Form 
and Scope dated 2/23/2024 included as Attachment B of Section 00_41_00 - 
Bid Form. 

B. Contractor's responsibility for Owner-assigned products once assigned: 
1. Submitting notification of discrepancies or anticipated problems.  
2. Receiving and unloading products at site. 
3. Promptly inspecting products jointly with Owner and recording shortages, and 

damaged or defective items. 
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4. Handling products at site, including uncrating and storage. 
5. Protecting products from damage. 
6. Installing, including assembly, connections, adjustments, and commissioning 

in accordance with Contract Documents. 
7. Providing operating oils, lubricants, and incidental materials required for 

complete installation. 
8. Repairing or replacing items damaged after receipt until date of Substantial 

Completion of the Work by Owner. 

1.05 OWNER FURNISHED EQUIPMENT 

A. Owner will furnish: 
1. Temporary Irrigation UV Disinfection Unit, UV Pure by Hallett. See Volume 5, 

Appendix C for reference information for the unit. 

B. For Owner-furnished equipment, Owner will: 
1. Arrange for and deliver necessary shop drawings, product data, and samples 

to Contractor. 
2. Arrange and pay for product delivery to site in accordance with construction 

schedule. 
3. Deliver supplier's bill of materials to Contractor. 
4. Inspect deliveries jointly with Contractor. 
5. Submit claims for transportation damage. 
6. Arrange for replacement of damaged, defective, or missing items. 
7. Arrange for manufacturer's warranties, bonds, service, and inspections. 

C. Contractor's responsibility for Owner-furnished products: 
1. Submitting notification of discrepancies or anticipated problems. 
2. Receiving and unloading products at site. 
3. Promptly inspecting products jointly with Owner and recording shortages, and 

damaged or defective items. 
4. Handling products at site, including uncrating and storage. 
5. Protecting products from damage. 
6. Installing, including assembly, connections, adjustments, and commissioning 

in accordance with Contract Documents. 
7. Providing operating oils, lubricants, and incidental materials required for 

complete installation. 
8. Repairing or replacing items damaged after receipt until date of Substantial 

Completion of the Work by Owner. 
9. Coordinate with manufacturer for Startup, Testing and Inspection activities. 

D. When Owner fails to deliver products in accordance with accepted Construction 
Schedule, when properly scheduled and coordinated by the Contractor, adjustments 
will be made to Contract Times and Contract Price as stipulated in General 
Conditions. 

E. Testing and acceptance of the permanent UV system must be complete before 
demobilization of temporary systems. 
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PART 2 PRODUCTS (NOT USED) 

PART 3 EXECUTION (NOT USED) 
 

END OF SECTION
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SECTION 01_11_02 

CONTRACT DOCUMENT LANGUAGE 

PART 1 GENERAL 

1.01 SUMMARY 

A. Section Includes: Explanation of arrangement, language, reference standards, and
format.

1.02 REFERENCES 

A. Construction Specifications Institute (CSI):
1. MasterFormat™.
2. SectionFormat™.
3. PageFormat™.

1.03 PROJECT MANUAL ARRANGEMENT 

A. Document and Section numbers used in Project Manual, and Project Manual
arrangement are in accordance with CSI MasterFormat™, except where departures
have been deemed necessary.

B. Sections are written in CSI SectionFormat™, Three-Part Section Format, except
where departures have been deemed necessary.

C. Page format for Sections in the Project Manual is in PageFormat™, except where
departures have been deemed necessary.

1.04 CONTRACT DOCUMENT LANGUAGE 

A. Specification Section Paragraphs entitled "Section Includes" summarize briefly what
is generally included in the section.
1. Requirements of Contract Documents are not limited by "Section Includes"

paragraphs.

B. Specifications have been partially streamlined by intentionally omitting words and
phrases, such as "the Contractor shall," "in conformity therewith," "shall be"
following "as indicated," "a," "an," "the" and "all."
1. Assume missing portions by inference.

C. Phrase "by Engineer" modifies words such as "accepted," "directed," "selected,"
"inspected," and "permitted," when they are unmodified.

D. Phrase "to Engineer" modifies words such as "submit," "report," and "satisfactory,"
when they are unmodified.
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E. Colons (:) are used to introduce a list of particulars, an appositive, an amplification,
or an illustrative quotation:
1. When used as an appositive after designation of product, colons are used in

place of words "shall be."

F. Word "provide" means to manufacture, fabricate, deliver, furnish, install, complete,
assemble, erect in place, test, or render ready for use or operation, including
necessary related material, labor, appurtenances, services, and incidentals.

G. Words "Contractor shall" are implied when direction is stated in imperative mood.

H. Term "products" includes materials and equipment as specified in
Section 01_60_00 - Product Requirements.

I. “Engineer”, “Construction Manager”, and “Owner’s Representative” within the
Contract Documents refer to the designated Construction Manager in
Section 00_52_00 – Agreement Between Owner and Contractor unless otherwise
defined.

PART 2 PRODUCTS (NOT USED) 

PART 3 EXECUTION (NOT USED) 

END OF SECTION 
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SECTION 01_14_00 

WORK RESTRICTIONS 

PART 1 GENERAL 

1.01 SUMMARY 

A. Section includes: Requirements for sequencing and scheduling the Work affected 
by existing site and facility, work restrictions, and coordination between construction 
operations and plant operations. 

B. Includes Bypass Contingency Plan (Attachment A) for reference. 

1.02 SUBMITTALS 

A. Baseline Schedule with MOP tasks. 

B. Method of Procedure (MOP) Form. 

C. Method of Procedure (MOP) Log. 

D. Progress Schedule with MOP tasks. 

1.03 METHOD OF PROCEDURE (MOP) 

A. Comply with MOP Instructions as specified in Attachment B - Method of Procedure 
(MOP). 

B. Prepare MOP for the following conditions: 
1. Shutdowns, diversions, and tie-ins to the existing facility. 
2. Process start-up activities. 
3. Power interruption and tie-ins. 
4. Switch over between temporary and permanent facilities, equipment, piping, 

and electrical and instrumentation systems. 
5. Process constraints requiring interruption of operating processes or utilities. 

C. Other Work not specifically listed may require MOPs as determined necessary by 
the Contractor, Owner, or Engineer. 

D. Submit Baseline Schedule, as specified in Section 01_32_21 - Schedules and 
Reports with proposed MOPs. 

E. Submit MOP Log at construction progress meetings. 
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F. No consideration will be given to claims of additional time and cost associated to 
preparing MOPs required by the Owner and Engineer to complete this work in a 
manner that facilitates proper operation of the facility and compliance with effluent 
discharge criteria. 

G. Where required to minimize treatment process interruptions while complying with 
specified constraints, provide temporary pumping, power, lighting, controls, 
instrumentation, and safety devices. 

1.04 GENERAL CONSTRAINTS ON WORK AND SCHEDULING OF WORK 

A. Plant access for Contractor will be provided at the gate. 

B. Wastewater projects: 
1. The Calera Creek Water Recycling Plant is the City of Pacifica's only means of 

treating domestic and industrial wastewater prior to discharging to Calera 
Creek. Impairing the operational capabilities of this treatment plant will result in 
serious environmental damage and monetary fines. 

2. Conduct Work in a manner that will not impair the operational capabilities of 
essential elements of the treatment process or reduce the capacity of the 
entire treatment plant below levels sufficient to treat the quality of raw 
wastewater to the water quality limitations specified in the discharge permit. 

3. Conduct commissioning activities as specified in Section 01_75_17 - 
Commissioning in a manner that will not impair the operational capabilities of 
essential elements of the treatment process or reduce the capacity of the 
entire treatment plant below levels sufficient to treat the quality of raw 
wastewater to the water quality limitations specified in the discharge permit. 
a. Conduct PCIS Optimization and Fine-Tuning as specified in 

Section 01_75_17 - Commissioning. 
4. The status of the treatment plant shall be defined as "operational" when it is 

capable of treating the entire quantity of wastewater received to the water 
quality limits specified in the discharge permit. 

1.05 COMPLIANCE WITH NATIONAL POLLUTANT DISCHARGE ELIMINATION SYSTEM 
PERMIT 

A. The existing facility is operating under the terms of a National Pollutant Discharge 
Elimination System permit issued by the California Regional Water Quality Control 
Board San Francisco Bay Region.  
1. This permit specifies the water quality limits that the plant must meet prior to 

discharge of effluent.  
2. A copy of the existing permit is on file for review at the Calera Creek Water 

Recycling Plant. 

B. Perform work in a manner that will not prevent the existing facility from achieving 
the finished water quality requirements established by regulations. 

C. Bear the cost of penalties imposed on the Owner for discharge violations caused by 
actions of the Contractor. 
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D. Conduct the Work and provide temporary facilities required to keep the existing 
plant continuously operational. 

E. Do not remove or demolish existing facilities required to keep the existing plant 
operational at the capacities specified until the existing facilities are replaced by 
temporary, new, or upgraded facilities or equipment. 
1. Test temporary facilities to demonstrate operational success prior to removing 

or demolishing existing facilities. 
2. Complete commissioning and operational testing of new facilities to 

demonstrate operational success prior to removing or demolishing existing 
facilities. 

1.06 UTILITIES 

A. Provide advance notice to and utilize services of Underground Services 
Alert (U.S.A.) for location and marking of underground utilities operated by utility 
agencies other than the Owner. 

B. Maintain electrical, telephone, water, gas, sanitary facilities, and other utilities within 
existing facilities in service. Provide temporary utilities when necessary. 

1.07 WORK BY OTHERS 

A. Where proper execution of the Work depends upon work by others, inspect and 
promptly report discrepancies and defects. 

1.08 SHUTDOWN CONSTRAINTS 

A. General shutdown constraints: 
1. Execute the Work while the existing facility is in operation. 
2. Some activities may be accomplished without a shutdown. 
3. Apply to activities of construction regardless of process or work area. 
4. Activities that disrupt plant or utilities operations must comply with these 

shutdown constraints. 
5. Organize work to be completed in a minimum number of shutdowns. 
6. Provide thorough advanced planning, including having required equipment, 

materials, and labor on hand at time of shutdown. 
7. Shutdown MOPs: 

a. Advise the Engineer a minimum of 4 weeks prior to need for any complete 
or partial plant shutdown for tie-ins. 

b. Prepare and submit MOP to Engineer for any complete or partial plant 
shutdown required a minimum of 4 weeks prior to the shutdown.  

c. Owner’s written approval of MOP is required prior to beginning Work. 
d. Receive approval of MOP minimum 2 weeks ahead of scheduled 

shutdown. 
8. Where required to minimize treatment process interruptions while complying 

with specified constraints, provide temporary pumping, power, lighting, 
controls, instrumentation, and safety devices. 

9. Final determination of the permitting of shutdowns will be the sole judgment of 
the Owner. 

10. Owner maintains the ability to abort on the day of the scheduled shutdown. 
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11. Unplanned shutdowns due to emergencies are not specified in this Section. 
12. Plant shutdowns are limited to a maximum of 6 hours, including draining 

structures and access setup, Monday thru Thursday. Approval will be given on 
case-by-case basis, after which the plant will need 48 hours to return to normal 
operation. Lowest flows in the plant are overnight, and the shutdowns 
identified in the suggested Work Sequence in Part 1.10 assume overnight 
shutdowns. Contractor will not be responsible for plant staff costs for 
shutdowns identified in the Work Sequence. Additional shutdowns may incur 
cost from the Contractor based on Contract Document requirements. 

B. Unit process availability work limitations: 
1. Shutdowns and tie-ins or other activities that disrupt plant operations are 

prohibited unless the following unit process availability conditions exist and 
unless otherwise approved in writing by the Owner and Engineer. 

2. At a minimum, the following facilities must be operational with adequate 
capacity for restart upon completion of shutdown in order to proceed with a 
scheduled shutdown. Plant staff will confirm status prior to shutdown. 
a. Headworks including grit removal and pumping. 
b. Sequencing Batch Reactors. 
c. Filters. 
d. UV disinfection. 

C. Plant treatment operation/flow shutdowns. 
1. Maximum shutdown duration: 6 hours.  

D. Process, electrical and instrumentation - tie-in shutdowns: 
1. Schedule no more than 1 tie-in shutdown per day. 

1.09 WORK RESTRICTIONS  

A. Maximum plant flow work limitation: 
1. Any construction activities or shutdowns that disrupt City’s plant operation 

included in the NPDES Permit CA0038776 and Order R2-2022-0029 plant 
operations are prohibited during the following flow conditions, unless otherwise 
approved in writing by the Owner and Engineer. 
a. Flow condition: Plant inflow or expected inflow above 4.0 million gallons 

per day (mgd) during requested shutdown or interruption. 
b. Dry Weather Flows: 

1) Average: Approximately 4.0 mgd. 
2) Peak: Approximately 6.0 mgd. 
3) See Drawing G02 for Design Criteria. 

B. New UV System Operational Start Date: 
1. The new UV Disinfection System shall be fully operational before 

October 15, 2025. This is the approximate start of the wet season when the 
plant transitions to batch flow. 

C. Temporary plant effluent sampling. 
1. The Plant will continue to sample the effluent per their Discharge Permit. The 

existing autosamplers and instrumentation will be temporarily moved to the 
temporary clearwell at the upstream end of the 42-inch FEF. 
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D. Existing plant water pumps and piping: 
1. Maintain operation of the backwash, utility water (UW), and irrigation water 

(IRR) pumps during construction. The UV recirculation pump will also need to 
remain in operation until the temporary bypass and UV disinfection system is 
operational. Refer to Attachment A for suggested sequence to maintain 
operations. 

E. Existing plant UV disinfection: 
1. Maintain operation of the UV disinfection system until the temporary bypass 

pumping and UV disinfection system are operational. 
2. Decommission of the existing UV disinfection system will require construction 

of a smaller temporary clearwell that will reside within the existing clearwell. At 
this point in time, except for the smaller temporary clearwell, the remainder of 
the existing clearwell will store filtered effluent. 
a. Provide temporary bypass pumping and temporary UV disinfection to treat 

filtered water, and discharge to the 42-inch FEF. 
b. Provide a temporary clearwell within the existing clearwell at the 42-inch 

FEF, through bulkheads or other means of isolation. See Drawings and 
Section 01_35_73 - Delegated Design Procedures for submittal 
requirements. 

c. Provide temporary disinfection of the irrigation water. The City will provide 
a packaged UV disinfection unit. Contractor to install the unit per contract 
documents. The City will maintain and operate the system, and the 
Contractor must maintain access to the unit. 

d. Provide temporary utility water disinfection. Contractor to provide a 
self-contained sodium hypochlorite pump skid with one duty and one 
standby pump. All materials and components must be compatible with 
12.5% concentration sodium hypochlorite solution. The Plant will connect 
to existing Hypo piping and connect to injection point on UW indicated on 
the drawings. The Plant will operate the chemical system, and handle 
chemicals. Contractor to provide a portable eyewash station for use at the 
UW connection point. 

F. Provide safe, continuous access to process control equipment for plant operations 
and maintenance personnel. 

G. Maintain truck access to the existing facilities. 

H. Piping: 
1. Provide temporary piping during construction for existing, new, and temporary 

equipment to maintain plant operation in service during construction. 

I. When draining the facilities, all process fluid shall be pumped to the Filter Mudwell 
unless noted otherwise. 
1. The UV channel may be drained to the Filter Gallery sump as originally 

designed. The drain discharge shall be throttled to the rate the sump pumps 
can operate. 
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J. Ductbank work: 
1. Contractor to provide a means of access to the parking lot for vehicles during 

ductbank work. City vehicles will need uninterrupted access to the parking lot 
and fueling station on the north side of the duct bank trench. 

1.10 WORK SEQUENCE 

A.  General: 
1. Utilize the description of critical events in the Work Sequence in this Section 

as a guideline for scheduling and completing the Work. The Work Sequence 
provided herein is only one possible approach to conducting the Work and 
shall not be construed as the only method or a prescriptive requirement. The 
Contractor shall be responsible for developing a work sequence and schedule 
for the project within the constraints provided herein per Section 01_32_21 - 
Schedules and Reports. 
a. The Work Sequence and Restrictions presented herein do not include all 

items affecting the completion of the Work but are intended to describe 
the critical events necessary to minimize disruptions of the existing 
facilities, minimize risks of overflows, and to ensure compliance with 
NPDES permit requirements. 

b. Completion of an item of Work shall include, but not be limited to, all civil, 
structural, mechanical, and instrumentation Work and Commissioning 
necessary to render that item of Work complete and operational. 

B. Notice to Proceed through October 2024: 
1. Constraints in Effect: The following constraints shall be in effect during this 

period: 
a. Maximum plant flow work limitation. 

2. Facility Shutdowns: 
a. Plant shutdown. 

1) Drain clearwell and UV channel for temporary isolation structure(s) 
and bulkhead(s) pre-design inspection and measurement (Two 
shutdowns). 

3. Major Work Elements: The following major work elements are anticipated to be 
performed during this period include: 
a. Relevant Milestones from Section 00_52_00 – Agreement Between 

Owner and Contractor: 
1) Milestone 1 - Long-lead submittals. 
2) Milestone 2 - Completion of the new conduit and ductbank routing. 

b. Contractor mobilization. 
c. Establishment of construction power. 
d. Submittals and procurement of critical items including but not limited to 

the following: 
1) Health and Safety documents. 
2) Structural concrete mix design. 
3) Bypass pumping. 
4) Temporary bypass power equipment. 
5) Temporary disinfection equipment. 
6) Temporary bulkhead plan. 
7) Demolition plans. 
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e. Shutdown plant and drain clearwell and UV channel for the following 
activities: 
1) Field verification measurements: 

a) Temporary bulkhead clearwell installation. 
b) Bypass pump deployment. 
c) UV channel isolation structures installation. 

2) Preliminary cleaning, concrete inspection, rebar scanning for 
temporary bulkhead installation. 

C. October 2024 through March 2025: 
1. Constraints in Effect: The following constraints shall be in effect during this 

period: 
a. Maximum plant flow work limitation. 
b. No interruption of plant process or shutdowns from October 15, 2024 

through March 1, 2025. Depending on wet weather conditions, these 
dates may require adjustment, but these dates should be used for initial 
planning and scheduling. 

2. Facility Shutdowns: 
a. Plant shutdown. 

1) Drain UV channel for installation of temporary pumps in UV inlet box 
(One shutdown). 

2) Drain clearwell and UV channel to complete installation of temporary 
pumps in UV inlet box and to install backup bypass pump in the 
clearwell (One shutdown). 

3. Major Work Elements: The following major work elements are anticipated to be 
performed during this period include: 
a. Deploy primary and secondary temporary UV disinfection units. 

1) Operation of the temporary units is designed to be duty + standby. 
The units are not designed to be compatible to be operated 
simultaneously. 

b. Install bypass pumps in the UV influent box and Filter Gallery Deck. 
c. Install piping from pumps to temporary UV units and from the UV units to 

the clearwell and UV channel. Flow will be routed to the UV channel until 
the bypass pumps, piping and disinfection systems pass testing.  

d. Install temporary level sensors in the UV influent box and clearwell. 
e. Establish communication connections from temporary level sensors and 

filter influent flow meter (30-FE-104) within the bypass systems and to 
plant SCADA. 

f. Install temporary panel boards.  
4. Connections to Existing Facilities: 

a. None. 

D. March 2025 through April 2025: 
1. Constraints in Effect: The following constraints shall be in effect during this 

period: 
a. Maximum plant flow work limitation. 

2. Facility Shutdowns: 
a. Partial shutdowns, less than 2 hours, for power work if required.  
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3. Major Work Elements: The following major work elements are anticipated to be 
performed during this period include: 
a. Relevant Milestones from Section 00_52_00 – Agreement Between 

Owner and Contractor: 
1) Milestone 3 - Successfully complete bypass startup and testing. 

b. Disconnect existing electrical feeders from existing UV Banks No. 1 and 
No. 2. 

c. Connect feeders to temporary panels to power temporary bypass systems 
according to plans. 

d. Establish instrument and control communication to bypass pumps. 
e. Test UV bypass treatment and pumping system according to plans and 

specifications. Recommended operational levels in the UV influent box 
are as follows: 
1) High-high alarm: 64.50 feet. 
2) Pump 2 On/High Alarm: 60.50. 
3) Pump 2 Off: 60.00. 
4) Pump 1 On/Level Control Set Pt.: 59.25. 
5) Jockey Pump off: 59.00. 
6) Jockey Pump on: 58.00. 
7) Pumps Off: 57.50. 
8) Low-low Alarm: 56.00 (to be set according to pump minimum 

submergence). 
f. Connect UW bypass chlorination system. Test for satisfactory operation. 
g. Connect IRR water temporary UV disinfection. Test for satisfactory 

operation. 
4. Connections to Existing Facilities: 

a. Connect temporary panel boards. 
b. Connect temporary signals to plant SCADA. 
c. Connect temporary sodium hypochlorite system to UW injection point at 

UV deck. 
d. Connect temporary Irrigation UV disinfection system to IRR water piping. 

E. April 2025 through September 2025: 
1. Constraints in Effect: The following constraints shall be in effect during this 

period: 
a. Maximum plant flow work limitation. 
b. Temporary plant effluent sampling. 

2. Facility Shutdowns: 
a. Plant shutdown:  

1) Drain clearwell and UV channel for temporary bulkhead installation 
(Two shutdowns). 

2) Drain clearwell and UV channel for temporary bulkhead adjustments, 
UV channel isolation, and UV bypass gate removal (One shutdown). 

3) UV weir demolition assumes no shutdown is required after UV 
channel isolation structures are installed. 

b. Partial shutdown of filter flow: 
1) Stop flow from filters to UV to test temporary bulkhead and isolation 

structures, two hour maximum (Two shutdowns). 
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3. Major Work Elements: The following major work elements are anticipated to be 
performed during this period include: 
a. Shutdown and drain clearwell and UV channel for temporary bulkhead 

installation.  
b. Run flow through existing UV system to observe temporary bulkhead for 

leakage and overflow.  
c. Modify pump levels for clearwell bypass operation and adjust operational 

programming as necessary. Recommended levels are as follows: 
1) High-high alarm: EL 62.25 feet (assumes temporary bulkhead 

overflow at EL 62.50 per Plans). 
2) Pump 2 On/High Alarm: 60.75. 
3) Pump 2 Off: 60.00. 
4) Pump 1 On/Level Control Set Pt.: 59.25. 
5) Jockey Pump Off: 59.00. 
6) Jockey Pump On: 58.00. 
7) Pumps Off: 57.50. 
8) Low-low Alarm: 56.00 (to be set according to pump minimum 

submergence). 
d. Demolish existing UV disinfection system. 
e. Install new permanent replacement UV disinfection channels, equipment 

and all associated Work. 
4. Connections to Existing Facilities: 

a. Begin connection of new permanent UV system to plant facilities. 

F. September 2025 through October 2025: 
1. Constraints in Effect: The following constraints shall be in effect during this 

period: 
a. New UV System Operational Start Date. 
b. Maximum plant flow work limitation. 
c. Temporary Plant effluent sampling. 

2. Facility Shutdowns: 
a. Plant Shutdown: 

1) Temporary bulkhead and isolation structure removal (One 
shutdown). 

2) Install plate of UV Bypass Gate wall opening (One shutdown). 
3. Major Work Elements: The following major work elements are anticipated to be 

performed during this period include: 
a. Relevant Milestones from Section 00_52_00 – Agreement Between 

Owner and Contractor: 
1) Milestone 4 - Begin permanent system startup testing. 

b. Shutdown and drain clearwell and UV channel for following activities: 
1) Temporary bulkhead removal. 
2) Install plate where UV Bypass Gate was. 

c. Modify pump levels for UV inlet bypass operation and adjust operational 
programming as necessary. Recommended levels are as follows: 
1) High-high alarm: 64.50 feet. 
2) Pump 2 On/High Alarm: 60.50. 
3) Pump 2 Off: 60.00. 
4) Pump 1 On/Level Control Set Pt.: 59.25. 
5) Jockey Pump off: 59.00. 
6) Jockey Pump on: 58.00. 
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7) Pumps Off: 57.50. 
8) Low-low Alarm: 56.00 (to be set according to pump minimum 

submergence). 
d. Test and commission new UV system. 
e. Decommission temporary treatment systems for IRR and UW. 

4. Connections to Existing Facilities: 
a. Disconnect temporary disinfection to UW. 
b. Disconnect temporary UV disinfection to IRR. 

G. October 2025 through Project Closeout: 
1. Constraints in Effect: The following constraints shall be in effect during this 

period: 
a. None. 

2. Facility Shutdowns: 
a. Remove bypass pumps (One shutdown). Weather and facility flow 

conditions can change rapidly between October and January (Final 
Completion); the Contractor should plan removal of equipment requiring a 
shutdown as early as practical after successful system startup. 

3. Major Work Elements: The following major work elements are anticipated to be 
performed during this period include: 
a. Substantial Completion. 
b. Decommission and remove bypass systems. 

4. Connections to Existing Facilities: 
a. None. 

PART 2 PRODUCTS (NOT USED) 

PART 3 EXECUTION (NOT USED) 
 

END OF SECTION 
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Section 1 

PROJECT OVERVIEW 

1.1   Project Description 

The Pacifica Ultraviolet (UV) Disinfection System Replacement Project P034 (Project) includes the 
replacement of the existing UV system downstream of the tertiary filters. During the Project, the filter 
effluent must continue to be disinfected to discharge permit requirements and conveyed to the outlet 
structure, but North Coast County WD reuse water will not be produced. This document outlines the bypass 
pumping sequence and describes the operational setup and contingency plan. 

All existing equipment and facilities will be operated by or under the direct supervision of Calera Creek 
Water Reclamation Plant (CCWRP) personnel during the Project. Final sequences will be confirmed and 
coordinated with CCWRP personnel prior to execution. Compliance sampling will continue during all phases 
of the Project. CCWRP will coordinate the locations and frequency for sampling based on the phase and the 
configurations of the disinfection system(s). 

Please refer to the Project documents (drawings and specifications) for detailed descriptions of the work and 
specified pumping and isolation equipment. 

The following attachments contain reference information that can be used to understand the bypass 
pumping and contingency plans: 

• Attachment A1: Calera Creek Water Reclamation Plant 1996 Record Drawings – Filter/UV Facility 
Excerpts. 

• Attachment A2: Temporary Bypass Pump System Pump Curves. 
• Attachment A3: 2021 & 2022 Plant Effluent Flow Data (Flow at 30-FE-104 upstream of the tertiary 

filters). 
• Attachment A4: Bypass Response Times. 

1.2   Existing Facilities and Equipment 

This section defines the relevant facilities and equipment that will be affected during the Project. Please 
refer to Attachment A1 for select record drawings of the facilities and equipment and figures in Section 2 
below for schematic layout of equipment and facilities.  

1.2.1   Structures 

• Tertiary Filter and UV Building: The tertiary filter and UV building is downstream of the sequencing 
batch reactor (SBR) effluent pipes. The entire structure is at or below grade (i.e., there are no 
buildings above grade). The structure consists of five tertiary filters and the mudwell; the filter pipe 
gallery; the UV influent/bypass box; the UV channel; the clear well with backwash (BWW), utility 
water (UW), and irrigation (IRR) submersible pumps; and the plant drain pump station.  
- Filter Pipe Gallery: The filter pipe gallery is located approximately 26 feet below grade, near the 

middle of the Filter-UV Building, with the grating deck approximately 20 feet below grade. The 
filter effluent and corresponding valves are located below the deck. The room is accessible from 
either the southern stairs or an access ladder from the UV channel deck. 
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- UV Influent Box: The UV influent box is upstream of the UV channel and accepts flow from the 
36-inch filter effluent pipe. The box directs flow to the UV channel by a weir. The influent box 
contains a 36-inch by 36-inch square bypass slide gate that can be used to bypass the UV 
Channel and direct flow to the clear well. The structure is accessible at the mid-level of the 
Filter-UV Building.  

- UV Channel: The existing UV channel houses four UV modules (two per “A-frame”), receives 
flow from the UV influent box by a weir, and overflows a weir into the clear well. Two overflow 
openings are also present at the upstream end to allow water to bypass to the clear well if the 
channel surcharges. The channel is covered by plates at the mid-level of the structure. A pipe 
penetrating the wall at the invert of the UV Channel drains the channel onto the Filter Gallery 
floor, isolated by a 4-inch ball valve in the filter gallery. 

- Clear well and BWW/UW/IRR Pumps: The clear well and associated pumps are located at the 
southern end of the structure. The mid-level concrete deck covers the structure with hatches 
over the various pumps. The BWW, UW, IRR pumps, and UV recirculation pump are all located 
within the clear well with their valves and instrumentation accessible on the mid-level deck. The 
Recycled Water Pump Station intake pipe is located near the 42-inch FEF. 

- Plant Drain Pump Station: The plant drain pump station is situated at the southwest end of the 
structure. The station is only accessible through a hatch on the ground level. The station collects 
drain flows from the filter pipe gallery, exhaust fan pit, the facility sewer, and from site storm 
drain pipes. Flows are pumped back upstream of the Sequencing Batch Reactors. 

1.2.2   Valves 

• Tertiary Filter Effluent Control Valves (40-V-01-FEF, 40-V-03-FEF, 40-V-05-FEF, 40-V-07-FEF, 
40-V-09-FEF): Theses valves modulate to control water level in each filter, and isolate each filter 
effluent from the effluent header that feeds into the UV Influent/Bypass Box. Located within the 
Filter Pipe Gallery, under the grate deck. Modulating actuators will be used to always maintain a 
minimum level in the filters. These valves will also close in the case that UV pumping or disinfection 
loses operational capacity. 

• Tertiary Filter Effluent Isolation Gate Valves(40-V-02-FEF, 40-V-04-FEF, 40-V-06-FEF, 40-V-08-
FEF, 40-V-10-FEF): These manual valves are used to isolate each filter effluent from the effluent 
header during maintenance, as a redundant valve to the control valves. 

• UV Channel Drain Isolation Valve (Untagged): This valve is used to drain the UV Channel to the 
Filter Gallery Floor. 

• IRR Strainer Isolation and Bypass Valves (50-V-06-IRR, 50-V-07-IRR, 50-V-08-IRR): This valve 
and pipe assembly used to isolate and bypass the strainer to the IRR water distribution system. 

• UW Strainer Isolation and Bypass Valves (50-V-08-UW, 50-V-09-UW, 50-V-10-UW): This valve 
and pipe assembly used to isolate and bypass the strainer to the UW distribution system. 

1.2.3   Gates 

• UV Bypass Gate (50-G-01-FEF): The 36-inch by 36-inch square gate which is normally closed, 
controls flow from the UV influent box to the clear well. 

1.2.4   Pumps 

• BW Pumps (40-P-01-BW, 40-P-02-BW): The pumps used to supply BWW water from the clear well 
to the tertiary filters. 

• UW Pumps (50-P-01-UW, 50-P-02-UW, 50-P-03-UW): The pumps used to supply UW for CCWRP. 
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• IRR Pumps (50-P-01-IRR, 50-P-02-IRR): The pumps used to supply IRR water in and around 
CCWRP. 

• UV Recirculation Pump (50-P-01-REC): This pump recirculates flow from the clear well to the UV 
channel during low flows between batch flows to increase flow for cooling the UV reactors. 

1.2.5   Instrumentation and Control 

• Secondary Effluent Flow Meter (30-FE-104): This meter provides the primary flow signal to the 
existing UV disinfection process for dosing. The signal from this meter may be used for the 
temporary bypass system in a feed-forward fashion. 

• Clear well Level Sensor (40-LE-043): This level element is located in the clear well. Level feedback 
is available in supervisory control and data acquisition (SCADA) and relates to BWW pump 
operation. 

• UW Meter (50-FE-118): This meter is downstream of the utility return water and strainer and 
provides flow readings for the UW going to distribution. 

• IRR Water Meter (50-FE-318): This meter is downstream of the IRR return water and strainer and 
provides flow readings for the IRR water going to distribution. 

1.3   Temporary Bypass Equipment 

This section defines the relevant temporary equipment that will be used during the Project for treatment. 
Please refer to the figures in Section 2 for schematics layout of equipment and facilities. 

1.3.1   Plant Process Disinfection 

During demolition and reconstruction of the UV channel, CCWRP will continue to treat and disinfect 
wastewater. The UV channel will be incrementally isolated for phased construction, and the process flows 
will be treated by multiple temporary UV disinfection systems. 

Bypass pumping capacity of 12 million gallons per day (mgd) was requested by the City of Pacifica (City) for 
the preliminary design based on historic seasonal flows and risk. The final temporary bypass pumping 
capacities and performance requirements are included in the specifications, and reference system-pump 
curves are included in Attachment A2. 

Based on CCWRP effluent flow data, dry weather flows will average approximately 2.5 mgd with diurnal low 
and high flows of approximately 0.25 mgd and 6.0 mgd respectively. Additional capacity has been requested 
to provide buffer for construction schedule delays that may lead into the wet weather seasons and provide 
additional capacity to address CCWRP process upsets. This additional capacity further reduces the risk of 
discharge of water that does not meet the permit disinfection limits. 

The following temporary equipment will be deployed for use in the bypass disinfection. Configurations of 
the bypass are shown schematically and described in detail in Section 2. 

• Temporary Bypass Pumps: Pumps to be used during construction to pump flows from the UV 
influent box and clear well to the temporary UV disinfection systems. The temporary UV systems 
will be located at grade and will gravity flow back to a temporarily walled portion of the clear well 
near the 42-inch final effluent (FE). Variable frequency drives (VFDs) will be used to match incoming 
flows from the filters based on level sensor feedback. Two 6-mgd submersible duty pumps, a 
backup 6 mgd submersible pump, and a 1.5 mgd jockey pump are specified for bypass pumping. 

• Temporary UV Disinfection: Temporary disinfection to meet discharge (not North Coast County 
WD reuse) permit requirements will be provided by packaged, open-channel UV disinfection skids. 
Packaged units will include control panels and instrumentations required for operation. Units will be 
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located outside the Tertiary Filter and UV Building at grade. A 12-mgd primary temporary system 
will provide the base treatment capacity. In addition, a 6-mgd secondary temporary system will 
establish stand-by redundancy.  

• Flow Metering: A flow meter on the temporary bypass pump header will be installed for flow 
monitoring. In addition, the filter influent flow meter (30-FE-104) may be employed as a redundant 
flow monitoring point.  

• Level Sensors: Temporary level sensors will be installed in the UV influent box and clear well to 
provide redundant feedback to the temporary bypass pumps for level-control and VFD operation. 

• Dose Control: Dose control for the temporary bypass disinfection system is: 
- All-On disinfection: This mode removes all user and instrumentation input that result in UV lamp 

power adjustment. In this mode, all UV lamps will be set to 100 percent power to provide a 
validated dose up to the rated flow. The outcome is inefficiency from a power perspective, but it 
assures a compliant disinfection dose. 

1.3.2   UW Chlorination 

To maintain use of the UW systems during construction, sodium hypochlorite will be added to the UW 
distribution system to establish a residual chlorine dose. CCWRP has identified 400 gallons per minute (gpm) 
as the maximum treated flow, and sodium hypochlorite storage and pumping will be sized to provide an 
operator adjustable dose of 3-10 milligrams per liter (mg/L) for flows between 50 and 400 gpm. Residual 
sampling during Bypass startup and testing will be required to establish desired dose during temporary 
chlorination. 

The existing UW pumps and other systems will be used during construction. The following temporary 
equipment will be deployed for use in the UW chlorination. Configurations of the chlorination are shown 
schematically in Section 2. Not being a permit-regulated system, this chlorination system will not be 
discussed in detail regarding operation and response in this document. 

• Temporary Sodium Hypochlorite Tote(s) and Pump(s): Sodium hypochlorite for UW dosing will be 
stored in totes and located where the existing 1-inch hypochlorite piping can be accessed in the 
main building, where the original, now decommissioned, sodium hypochlorite tank and pumps were 
located. The contractor will provide dosing pumps to connect to the existing 1-inch pipe that leads 
to the UV gallery from the main operations building. The UW meter (50-FE-118) signal will provide 
UW flow feedback for dose flow pacing from the temporary chlorination pumps. 

1.3.3   IRR Water Reuse Disinfection 

The IRR system must continue to receive up to 60 gpm of disinfected water. An inline pressurized UV reactor 
will be used to provide an equivalent discharge dose. The system will be purchased by the City and provide 
to the contractor by the City. Redundancy will not be provided for this application.   

The existing IRR water pumps and other systems will be used during construction. Piping will be modified to 
direct the IRR water to the reactor using the strainer bypass loop. The following temporary equipment will 
be deployed for use in the IRR water disinfection. Configurations of the IRR disinfection are shown 
schematically in Section 2. This disinfection system will not be discussed in detail regarding operation and 
response in this document. If the UV system does not operate according to specified requirements, then IRR 
water supply will cease until operation meets specified requirements.  

• Temporary IRR UV Disinfection: A City-furnished, contractor-installed inline pressurized UV 
reactor skid to provide discharge disinfection. The reactor unit will include control panels and 
instrumentations required for operation and monitoring. The single unit capable of providing a 
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discharge dose at 60 gpm will be deployed near the IRR strainer bypass loop. The IRR water meter 
(50-FE-318) signal will provide IRR water flow feedback for operation of the temporary UV reactor if 
required. 

1.4   General and Site-Specific Safety 

Plant staff and contractor shall observe required safety plans and operational procedures at all times. 
Specific safety items relating to bypass phases are provided in Section 2. 

1.5   Drainage 

The clear well can be drained down to elevation approximately 58.0 through the 42-inch diameter FE pipe. 
The remainder of the clear well and the UV influent box must be pumped out by the contractor using the 
bypass pumping system or other sump pumps. The UV channel can be drained to the Filter Gallery floor by 
opening the drain isolation valve inside the Filter Gallery. 

The contractor will determine their preferred method for draining the clear well and UV channel based on 
the specified constraints and contract documents. The City will assist with CCWRP operations and shutdown 
coordination. 

Section 2 

BYPASS PHASES 

The following section describes the bypass pumping phases for the Project. A design, activity sequence, 
safety considerations, and contingency response are detailed with color coded system schematics at each 
phase. 

A phase’s activity sequence is a list of operational and rehabilitation activities that relate to the bypass 
phases directly. The sequence is approximately sequential but may vary based on the contractor’s means 
and methods and schedule. Each phase lists safety considerations that include potential risks; however, the 
safety concerns here are not to be treated as a complete list. The contractor must develop their own safety 
plans to meet contractual and regulatory requirements. The contractor shall be responsible for identifying 
and providing plans and mitigation for all safety hazards during construction. Finally, contingency responses 
outline operational failure scenarios and responses. These contingency responses are not an exhaustive list 
but provide a reference to the contractor and City for response planning, equipment scheduling, and 
staffing. 

Shutdowns will be required at certain points in the sequence to access the clear well, UV influent box, and 
UV channel. Suggested shutdowns are included in the activity sequences, but they may require multiple 
shutdowns to meet CCWRP operational constraints. Shutdown duration depends on CCWRP’s treatment 
configuration and flow rate, and the maximum duration is provided in the Project specifications. The 
contractor is responsible for scheduling and coordination of shutdowns. 

2.1   Phase 1: Normal Operation (NTP - 3/2025) 

The disinfection process is to follow standard CCWRP operation until the primary bypass pumps are 
deployed and tested with the primary temporary disinfection UV system. The City staff will operate CCWRP 
in coordination with the contractor’s activities. 
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Refer to Figure 1 for the schematic layout during this phase. 
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CALERA CREEK WRP - 
NORMAL OPERATION

FIGURE 1

NOTES:

1. SCHEMATIC IS SIMPLIFIED TO SHOW EQUIPMENT RELEVANT TO THE UV
REPLACEMENT PROJECT
2. NOT ALL BW FEEDER PIPES SHOWN FOR CLARITY. BW LINES TO
FILTERS ARE FEED FROM A COMMON HEADER.
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2.1.1   Activity Sequence 

The following activities shall be completed before proceeding to Phase 2 activities. 

1. Deploy primary and secondary temporary UV disinfection units. 
2. Shutdown and drain clear well and UV channel for following activities: 

a. Field verification measurements for: 
i. Temporary bulkhead installation. 
ii. Bypass pump deployment. 
iii. UV channel isolation installation. 

1) Seal existing overflow notches into clear well. 
b. Preliminary cleaning, concrete inspection, rebar scanning for temporary bulkhead installation. 

3. Install bypass pumps in the UV influent box and Filter Gallery Deck. 
4. Install piping from pumps to UV units and from the UV units to the clear well and UV channel. Flow 

will be routed to the UV channel until the bypass passes testing. 
5. Install temporary level sensors in the UV influent box and clear well. 
6. Establish communication connections from temporary level sensors and filter influent flow meter 

(30-FE-104). 
7. Install temporary power panel boards. 

2.1.2   Safety Considerations 

2.1.2.1   Normal CCWRP Operations 

1. Signaling and communication plans shall be in place to notify contract workers and CCWRP staff of 
operational and construction activities that may affect process flows and safety in the work area. 

2. Plant staff shall have continuous access to the UV gallery area and associated operational 
equipment. 

3. Continue to follow established safety and operational plans. 

2.1.2.2   Shutdown of UV Channel and Clear well 

1. The influent box, UV channel, and clear well are all classified as confined spaces. Confined space 
entry plans and CCWRP protocols shall be followed. 

2. Contractor shall submit shutdown request, schedule, and safety plans according to contract 
documents. 

3. Plant staff shall provide guidance on standard procedures and will conduct CCWRP process-related 
shutdown activities. 

2.1.3   Contingency Response 

2.1.3.1   Plant Power Failure 

Plant power loss is highly unlikely. If power loss occurs, the CCWRP emergency generator will be relied upon 
to maintain normal CCWRP operations and disinfection. Filter effluent valves should fail to closed position 
on power loss. Temporary Disinfection Startup and Testing will include testing of the bypass and disinfection 
system under power loss conditions. The contractor will use established communications plan to coordinate 
activities with CCWRP staff during a power loss scenario.  
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2.2   Phase 2: Bypass Testing (3/2025 – 4/2025) 

Once the primary disinfection systems are in place, the contractor will commence the startup and testing of 
the bypass disinfection system. The City staff will operate CCWRP in coordination with the contractor’s 
activities and assist as indicated in the contract documents. 

During the bypass testing phase, the temporary bypass system will discharge downstream of the existing UV 
influent weir, and the existing UV system will remain online with two available banks for discharge 
disinfection. The UV influent box gate (50-G-01-FEF) will remain closed to allow the CCWRP UV system to be 
activated if the bypass system fails or requires adjustment during the testing. The UV recirculation pump 
(50-P-01-REC) will remain in operation. 

This phase maintains a segregated clear well containing only disinfected FE, so the clear well pumped 
systems (IRR and UW) may continue normal operations. Deployment of the IRR bypass and UW treatment 
systems are assumed to be done concurrently with the bypass disinfection system and have been included in 
this phase.  

Refer to Figure 2 for the schematic layout during this phase. 

2.2.1   Activity Sequence 

The following activities shall be completed during Phase 2 before proceeding to Phase 3 activities. 

1. Disconnect electrical feeders from existing UV Banks No. 1 and No. 2. 
2. Connect feeders to temporary distribution panels to power temporary bypass systems according to 

plans. 
3. Establish instrument and control communication to bypass pumps. 
4. Test UV bypass treatment system according to plans and specifications. Recommended operational 

levels in the UV influent box are as follows: 
a. High-high alarm: 64.50 feet. 
b. Pump 2 On/High Alarm: 60.50. 
c. Pump 2 Off: 60.00. 
d. Pump 1 On/Level Control Set Pt.: 59.25. 
e. Jockey Pump off: 59.00. 
f. Jockey Pump on: 58.00. 
g. Pumps Off: 57.50. 
h. Low-low Alarm: 56.00 (to be set according to pump minimum submergence). 

5. Connect UW bypass chlorination system. Test for satisfactory operation. 
6. Connect IRR water temporary UV disinfection. Test for satisfactory operation. 

2.2.2   Safety Considerations 

• Normal CCWRP Operations: Refer to Section 2.1.2.1. 

2.2.2.1   Installation and Operation of Sodium Hypochlorite System 

1. Pressure test existing piping prior to adding chemicals. 
2. Provide containment for chemical storage and conveyance systems. 
3. Ensure eyewash and shower stations are accessible where persons may be working with or around 

chemical storage and conveyance piping/equipment.  

2.2.3   Contingency Response 

• Plant Power Failure: Refer to Section 2.1.3.1. 
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2.2.3.1   Bypass Power Failure 

Power failure to the bypass pumps or temporary UV system is unlikely as they are powered by the same set 
of feeders previously powering the permanent UV system. The response to a power loss would be the same 
as CCWRP power failure in Section 2.1.3.1. 
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2.2.3.2   Bypass Pump Failure (Gate 50-G-01-FEF is CLOSED)  

Loss of bypass pumping (e.g., mechanical failure, pipe leakage) during this phase should not result in loss of 
CCWRP disinfection. If pumping stops for any reason during this phase, CCWRP is still configured to direct 
flow over the weir to the existing UV channel. The contractor shall communicate the loss of pumping to 
CCWRP staff immediately, and any alarms associated with bypass pump failure will be connected to CCWRP 
SCADA to alert operators. The existing UV system will be prepared for operation and other steps taken 
(e.g., delaying or reducing flows to and/or from the filters) to ensure the UV disinfection can transition 
successfully. 

In this configuration, with the UV bypass gate closed, there is a very small volume to equalize flow during a 
loss of pumping. The response time to loss of pumping is approximately 2 minutes from normal operating 
elevation (EL 60.50) to high-high alarm (EL 64.50) at 1 mgd and 20 seconds at 6 mgd. Operating the bypass 
with the UV bypass gate closed should only occur when the main UV channel is operational as a redundant 
backup because there is no reasonable expectation that a response could occur to address loss of pumping 
or bypass treatment. The main UV system lamps should be kept on during testing by use of the recirculation 
pump (50-P-01-REC) to provide cooling flow. Refer to Attachment A4, Table A4.1 for the response time at 
different flows in this configuration. 

2.2.3.3   Bypass UV Treatment Failure (Gate 50-G-01-FEF is CLOSED) 

Other than loss of power discussed above, if the UV system cannot produce adequate disinfection for any 
reason, then the contractor should communicate the loss of disinfection to CCWRP staff immediately. 
Similar to the loss of bypass pumping, any alarms related to temporary UV operation will be connected to 
CCWRP SCADA to alert operators. If the issue is not resolved and the existing UV system is prepared, bypass 
pumping can cease, and flows can be directed to the UV channel. 

2.3   Phase 3: Bypassing (4/2025 – 9/2025) 

After testing of the bypass disinfection system in Phase 2, the full isolation of the UV channel and long-term 
bypass disinfection operation can commence. CCWRP staff will operate CCWRP in coordination with the 
contractor’s activities and assist as indicated in the contract documents. 

During the bypassing phase, all temporary bypass redundant equipment shall be in place. The UV influent 
box gate (50-G-01-FEF) will be opened/removed after the temporary bulkhead is installed to create 
additional equalization volume for increased response time during a disruption. This configuration results in 
undisinfected water behind the temporary bulkhead in the clear well. This water feeds the BWW, IRR, and 
UW pumps. The temporary systems setup in Phase 2 allow for treatment of the IRR and UW on the pump 
discharge side for continued use during the bypass.  

Refer to Figure 3 for the schematic layout during this phase. 
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FIGURE 3

CITY OF PACIFICA, CALIFORNIA
CALERA CREEK WATER RECYCLING PLANT

NOTES:

1. SCHEMATIC IS SIMPLIFIED TO SHOW EQUIPMENT RELEVANT TO THE UV
REPLACEMENT PROJECT
2. NOT ALL BW FEEDER PIPES SHOWN FOR CLARITY. BW LINES TO
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MUDWELL

FILTER
NO 1

FILTER
NO 2

FILTER
NO 3

FILTER
NO 4

FILTER
NO 5

OUTFALL
STRUCTURE

SEQUENCING
BATCH

REACTORS

UV
INFLUENT

BOX

UV CHANNEL - ISOLATED FOR
DEMO AND INSTALL

CLEARWELL

D
A

T
E

R
E

V
B

Y
D

E
S

C
R

IP
T

IO
N

D
A

T
E

C
H

E
C

K
E

D

D
R

A
W

N

D
E

S
IG

N
E

D

X
X

X
X

X
.X

X

J
O

B
 
N

O
.

D
R

A
W

IN
G

 N
O

.

S
H

E
E

T
 N

O
.

S
C

A
L

E
S

 A
C

C
O

R
D

IN
G

L
Y

V
E

R
IF

Y
 S

C
A

L
E

S

T
H

IS
 S

H
E

E
T

, 
A

D
J
U

S
T

IF
 N

O
T

 O
N

E
 I
N

C
H

 O
N

B
A

R
 I
S

 O
N

E
 I
N

C
H

 O
N

O
R

IG
IN

A
L

 D
R

A
W

IN
G

0
1

"

O
F

  
X

X
M

O
N

T
H

 Y
E

A
R

C
A

R
O

L
L

O
 E

N
G

IN
E

E
R

S

T
Y

P
IC

A
L

 L
A

Y
O

U
T

1
2

3
4

5
6

7
8

9
1

0
1

1
1

2
1

3

A B C D E F

1
2

3
4

5
6

7
8

9
1

0
1

1
1

2
1

3

A B C D E F G
G

®

P
A

N
E

L

S
T

A
R

T
E

R
 C

O
N

T
R

O
L

 

T
E

R
M

IN
A

L
 I

N
 L

O
C

A
L

 

C
O

N
T

R
O

L
 C

E
N

T
E

R

T
E

R
M

IN
A

L
 I
N

 M
O

T
O

R
 

C
H

O
IC

E
)

T
E

R
M

IN
A

L
 I

N
 (

U
S

E
R

 

P
A

N
E

L

T
E

R
M

IN
A

L
 I
N

 F
IE

L
D

 

R
T

U

T
E

R
M

IN
A

L
 I
N

 

D
E

V
IC

E

T
E

R
M

IN
A

L
 A

T
 F

IE
L

D
 

P
L

C
/P

C
M

 P
A

N
E

L

T
E

R
M

IN
A

L
 I
N

 

 
 

(G
U

ID
E

D
)

S
IG

N
A

L
 

E
L

E
C

T
R

O
M

A
G

N
E

T
IC

 O
R

 S
O

N
IC

 

(N
O

T
 G

U
ID

E
D

)

E
L

E
C

T
R

O
M

A
G

N
E

T
IC

 O
R

 S
O

N
IC

 S
IG

N
A

L
 

S
E

C
O

N
D

A
R

Y
 P

R
O

C
E

S
S

 F
L

O
W

 I
N

 P
IP

E

C
H

A
N

N
E

L

IN
 

P
R

IM
A

R
Y

 P
R

O
C

E
S

S
 F

L
O

W
 

*

 

  
  

E
T

H
E

R
N

E
T

-
* 

=
 E

  
 F

IE
L

D
B

U
S

 H
2

F
O

U
N

D
A

T
IO

N
-

*
 =

 H
2

  
 F

IE
L

D
B

U
S

 H
1

F
O

U
N

D
A

T
IO

N
-

*
 =

 H
1

P
R

O
F

IB
U

S
 D

P
-

* 
=

 D
P

P
R

O
F

IB
U

S
 P

A
-

* 
=

 P
A

D
E

V
IC

E
N

E
T

-
* 

=
 D

C
O

N
N

E
C

T
O

R

D
IG

IT
A

L
 B

U
S

 

F
R

O
M

 D
R

A
W

IN
G

 
T

O
 D

R
A

W
IN

G
 

 

  

  

 
 

  

P
E

P
E

 

 
A

C
T

U
A

T
O

R
S

 

 

 

  

   

   

 

 

  

   

 

 

 

F
L

U
M

E
S

KNAT

P
D

E
L

D
IT

  

 

  

 

M
M

   

  

 

 

 

 

  

 

 

 

 

   

 

  

  

 

  

   

 

M

P
U

M
P

S

 
 

 

 

  

  

 

 

  

 
 

T

T
E

M
P

E
R

A
T

U
R

E
P

R
E

S
S

U
R

E

I/
O

D
IG

IT
A

L

B
U

S

  
 

 

 

 

 

 

    
 

      

 
x
o

x

x
o

x
o

o

 

 
 

 

 

 

 x
o

o

H
A

N
D

 S
W

IT
C

H
E

S

 

 

P
R

O
C

E
S

S
 S

W
IT

C
H

E
S

 

     

N
C

T
C

 

 

 

N
C

T
O

N
O

T
C

 

 

 

N
O

T
O

a  
b c

d

R
E

L
A

Y
S

M

 

 

 

M
W

H
-*

E
T

M

H
P

K
I-

*

S
C

H
E

M
A

T
IC

 M
IS

C

E
M
 

E
D
 

E
H
 

H P S

B
L

O
W

E
R

S
/C

O
M

P
R

E
S

S
O

R
S

C
H

E
C

K
 V

A
L

V
E

S

P
R

E
S

S
U

R
E

 V
A

L
V

E
S

W
E

IR
S

M
O

M
E

N
T

A
R

Y
 P

U
S

H
B

U
T

T
O

N

N
O

R
M

A
L

L
Y

 C
L

O
S

E
D

M
O

M
E

N
T

A
R

Y
 P

U
S

H
B

U
T

T
O

N

N
O

R
M

A
L

L
Y

 O
P

E
N

M
U

S
H

R
O

O
M

 H
E

A
D

 P
U

S
H

B
U

T
T

O
N

IN
D

IC
A

T
O

R
S

T
E

R
M

IN
A

L
 B

L
O

C
K

S

D
E

S
C

IP
T

IO
N

X
X

X
X

 

F
R

O
M

T
O

F
L

O
W

L

V
A

L
V

E
S

V
A

L
V

E
S

 C
O

N
T

IN
U

E
D

x
 -

 D
E

N
O

T
E

S
 P

O
S

IT
IO

N
 C

O
N

T
A

C
T

S
 C

L
O

S
E

D

T
H

R
E

E
 P

O
S

IT
IO

N
 S

E
L

E
C

T
O

R
 S

W
IT

C
H

 

x
 -

 D
E

N
O

T
E

S
 P

O
S

IT
IO

N
 C

O
N

T
A

C
T

S
 C

L
O

S
E

D

T
W

O
 P

O
S

IT
IO

N
 S

E
L

E
C

T
O

R
 S

W
IT

C
H

 

x
 -

 D
E

N
O

T
E

S
 P

O
S

IT
IO

N
 C

O
N

T
A

C
T

S
 C

L
O

S
E

D

P
A

D
L

O
C

K
 S

W
IT

C
H

 

x
 -

 D
E

N
O

T
E

S
 P

O
S

IT
IO

N
 C

O
N

T
A

C
T

S
 C

L
O

S
E

D

S
P

R
IN

G
-R

E
T

U
R

N

L
IM

IT
 S

W
IT

C
H

N
O

R
M

A
L

L
Y

 O
P

E
N

 

S
W

IT
C

H

H
E

L
D

 C
L

O
S

E
D

 L
IM

IT
 

N
O

R
M

A
L

L
Y

 O
P

E
N

 

M
O

D
U

L
A

T
IN

G

E
L

E
C

T
R

IC

H
Y

D
R

A
U

L
IC

E
L

E
C

T
R

IC

D
IS

C
R

E
T

E

E
L

E
C

T
R

IC

D
IA

P
H

R
A

G
M

H
A

N
D

H
Y

D
R

A
U

L
IC

P
N

E
U

M
A

T
IC

S
O

L
E

N
O

ID
O

P
E

N
/C

L
O

S
E

S
IN

G
L

E
 S

O
L

E
N

O
ID

P
N

E
U

M
A

T
IC

w
/ 

S
P

E
E

D
 C

O
N

T
R

O
L

S
IN

G
L

E
 S

O
L

E
N

O
ID

P
N

E
U

M
A

T
IC

O
P

E
N

/C
L

O
S

E

D
U

A
L

 S
O

L
E

N
O

ID

P
N

E
U

M
A

T
IC

O
P

E
N

/H
O

L
D

/C
L

O
S

E

D
U

A
L

 S
O

L
E

N
O

ID

P
N

E
U

M
A

T
IC

M
O

D
U

L
A

T
IN

G

P
N

E
U

M
A

T
IC

C
O

M
P

R
E

S
S

O
R

S
C

R
E

W

C
O

M
P

R
E

S
S

O
R

R
E

C
IP

R
O

C
A

T
IN

G

B
L

O
W

E
R

M
U

L
T

I 
S

T
A

G
E

C
E

N
T

R
IF

U
G

A
L

F
A

N

C
O

M
P

R
E

S
S

O
R

L
IQ

U
ID

 R
IN

G

B
L

O
W

E
R

R
O

T
A

R
Y

 L
O

B
E

P
R

E
V

E
N

T
O

R

B
A

C
K

 F
L

O
W

 

B
A

L
L

C
H

E
C

K

D
IA

P
H

R
A

G
M

D
O

U
B

L
E

 F
L

A
P

S
W

IN
G

S
W

IN
G

S
P

R
IN

G
 L

O
A

D
E

D

G
E

N
E

R
A

L

S
P

R
IN

G
 L

O
A

D
E

D

F
L

A
P

P
E

R
B

A
T

C
H

C
O

R
IO

L
IS

M
A

G
N

E
T

IC

O
R

IF
IC

E

A
N

N
U

B
A

R

P
IT

O
T

 T
U

B
E

/

A
V

E
R

A
G

IN
G

P
IT

O
T

 T
U

B
E

P
A

D
D

L
E

 W
H

E
E

L

T
H

E
R

M
A

L

R
O

T
A

M
E

T
E

R

T
U

R
B

IN
E

P
R

O
P

E
L

L
E

R
-

R
U

P
T

U
R

E
 D

IS
K

S
A

M
P

L
E

 P
O

R
T

S
IG

H
T

 T
U

B
E

D
A

M
P

E
N

E
R

P
U

L
S

A
T

IO
N

S
A

M
P

L
E

R

C
O

M
P

O
S

IT
E

P
E

R
IS

T
A

L
T

IC

R
E

S
T

R
IC

T
IO

N

O
R

IF
IC

E

C
H

A
N

G
E

M
A

T
E

R
IA

L

M
IX

E
R

M
O

T
O

R

N
O

Z
Z

L
E

M
A

N
O

M
E

T
E

R

S
T

A
T

IC
 M

IX
E

R

IN
L

IN
E

IN
L

E
T

 S
T

R
A

IN
E

R

C
O

N
N

E
C

T
IO

N

H
O

S
E

G
R

IN
D

E
R

E
X

C
H

A
N

G
E

R

H
E

A
T

 

H
O

IS
T

M
IX

E
R

H
O

R
IZ

O
N

T
A

L
G

A
S

 C
A

N
N

O
N

C
O

N
D

IT
IO

N
E

R

F
L

O
W

 

O
P

E
R

A
T

E
D

 V
L

V

w
/T

H
E

R
M

A
L

L
Y

F
L

A
M

E
 A

R
R

E
S

T
E

R

F
L

A
M

E
 A

R
R

E
S

T
E

R
F

IL
T

E
R

 S
E

P
A

R
A

T
O

R

F
IN

E
 F

IL
T

E
R

A
L

A
R

M
/S

E
N

S
O

R

F
IR

E
 

E
Y

E
W

A
S

H

F
IL

T
E

R

E
X

H
A

U
S

T
 F

A
N

O
R

 E
J
E

C
T

O
R

E
D

U
C

T
O

R

D
R

Y
E

R

D
E

S
IC

C
A

N
T

C
O

A
L

E
S

C
E

R

C
O

L
U

M
N

C
A

L
IB

R
A

T
IO

N
A

IR
 D

A
M

P
E

R

D
IF

F
U

S
E

R

A
IR

/ 
C

H
E

M
IC

A
L

S
T

R
A

IN
E

R

B
A

S
K

E
T

S
IL

E
N

C
E

R

B
L

O
W

-O
F

F

U
L

T
R

A
S

O
N

IC

T
U

N
IN

G
 F

O
R

K

S
U

B
M

E
R

S
IB

L
E

S
U

S
P

E
N

D
E

D
/

F
L

O
A

T

C
O

L
U

M
N

IN
V

E
R

T
E

D

R
A

D
A

R
 P

T
O

F

R
A

D
A

R
 T

D
R

E
L

E
C

T
R

O
D

E

P
R

E
S

S
U

R
E

D
IF

F
E

R
E

N
T

IA
L

C
A

P
A

C
IT

A
N

C
E

B
U

B
B

L
E

R

W
E

IR

S
T

O
P

F
L

A
P

K
N

IF
E

S
L

ID
E

S
L

U
IC

E
T

R
A

P
E

Z
O

ID
A

L

C
U

T
T

H
R

O
A

T

R
E

G
U

L
A

R

P
A

R
S

H
A

L
L

T
R

A
N

S
IT

 T
IM

E

U
L

T
R

A
-S

O
N

IC

V
-C

O
N

E

O
R

 F
L

O
W

 N
O

Z
Z

L
E

V
E

N
T

U
R

I 
T

U
B

E

V
O

R
T

E
X

D
E

T
E

C
T

O
R

S
M

O
K

E
 

O
F

F

S
T

R
A

IN
E

R
 w

/B
L

O
W

  

T
Y

P
E

S
T

R
A

IN
E

R
 W

Y
E

 

A
T

M
O

S
P

H
E

R
E

V
E

N
T

 T
O

 

V
E

N
T

V
A

P
O

R
IZ

E
R

H
E

A
T

E
R

V
A

P
O

R
 

A
IR

 G
A

P

B
L

IN
D

 F
L

A
N

G
E

P
L

U
G

G
E

D

C
A

P
P

E
D

 O
R

IN
C

R
E

A
S

E
R

C
O

N
C

E
N

T
R

IC

R
E

D
U

C
E

R

E
C

C
E

N
T

R
IC

IN
C

R
E

A
S

E
R

E
C

C
E

N
T

R
IC

D
R

A
IN

R
E

D
U

C
E

R

C
O

N
C

E
N

T
R

IC

C
O

U
P

L
IN

G

E
X

P
A

N
S

IO
N

C
E

N
T

E
R

V
IB

R
A

T
IO

N

E
X

P
A

N
S

IO
N

 J
O

IN
T

C
O

N
N

E
C

T
IO

N

F
L

E
X

IB
L

E

D
IS

C
O

N
N

E
C

T

Q
U

IC
K

U
N

IO
N

T
E

E

S
E

A
L

A
N

N
U

L
A

R

S
E

A
L

D
IA

P
H

R
A

G
M

 

S
A

N
IT

A
R

Y
 S

E
A

L

S
E

L
F

 C
O

N
T

A
IN

E
D

R
E

G
U

L
A

T
IN

G

B
A

C
K

P
R

E
S

S
U

R
E

E
X

T
E

R
N

A
L

 T
A

P

R
E

G
U

L
A

T
IN

G

B
A

C
K

P
R

E
S

S
U

R
E

S
E

L
F

 C
O

N
T

A
IN

E
D

R
E

D
U

C
IN

G

P
R

E
S

S
U

R
E

 

V
A

C
U

U
M

 R
E

L
IE

F

R
E

L
IE

F

P
R

E
S

S
U

R
E

 

R
E

G
U

L
A

T
IN

G

P
R

E
S

S
U

R
E

 T
A

P

E
X

T
E

R
N

A
L

R
E

D
U

C
IN

G
 

P
R

E
S

S
U

R
E

 
A

IR
 D

R
IV

E
N

C
E

N
T

R
IF

U
G

A
L

D
IA

P
H

R
A

G
M

C
H

E
M

IC
A

L
 F

E
E

D

D
IA

P
H

R
A

G
M

C
A

V
IT

Y

P
R

O
G

R
E

S
S

IV
E

P
IS

T
O

N

O
R

 H
O

S
E

P
E

R
IS

T
A

L
T

IC

G
E

A
R

S
U

M
P

S
U

B
M

E
R

S
IB

L
E

W
A

T
E

R
 C

H
A

M
P

C
H

O
P

P
E

R

V
E

R
T

IC
A

L
 

G
A

U
G

E

T
E

M
P

E
R

A
T

U
R

E
 

w
/T

H
E

R
M

O
W

E
L

L

T
E

M
P

E
R

A
T

U
R

E
 

T
H

E
R

M
O

M
E

T
E

R
A

IR
 R

E
L

IE
F

4
-W

A
Y

3
-W

A
Y

 P
L

U
G

3
-W

A
Y

A
N

G
L

E

B
A

L
L

B
A

L
L

 V
-N

O
T

C
H

B
U

T
T

E
R

F
L

Y

B
U

R
IE

D
 V

A
L

V
E

 B
O

X

B
U

T
T

E
R

F
L

Y
-

C
O

N
E

G
A

T
E

D
IA

P
H

R
A

G
M

M
U

D

H
O

S
E

G
L

O
B

E

V
A

L
V

E
 B

O
X

G
A

T
E

-B
U

R
IE

D
 

N
E

E
D

L
E

P
IN

C
H

E
C

C
E

N
T

R
IC

P
L

U
G

 

w
-V

A
L

V
E

 B
O

X

P
L

U
G

 E
C

C
E

N
T

R
IC

-B
U

R
IE

D
 V

A
L

V
E

 B
O

X

P
L

U
G

 C
O

N
C

E
N

T
R

IC

P
L

U
G

 C
O

N
C

E
N

T
R

IC

V
A

L
V

E
 B

O
X

L
U

B
R

IC
A

T
E

D
 B

U
R

IE
D

 

P
L

U
G

 E
C

C
E

N
T

R
IC

L
U

B
R

IC
A

T
E

D

P
L

U
G

 E
C

C
E

N
T

R
IC

L
U

B
R

IC
A

T
E

D

P
L

U
G

 C
O

N
C

E
N

T
R

IC

B
U

R
IE

D
 V

A
L

V
E

 B
O

X

L
U

B
R

IC
A

T
E

D

P
L

U
G

 C
O

N
C

E
N

T
R

IC

D
IS

C
H

A
R

G
E

P
U

M
P

 

T
E

L
E

S
C

O
P

IN
G

C
O

N
T

R
A

C
T

IO
N

S

R
E

C
T

A
N

G
U

L
A

R
 w

/o
 E

N
D

 

C
O

N
T

R
A

C
T

IO
N

S

R
E

C
T

A
N

G
U

L
A

R
 w

/ 
E

N
D

 

T
R

A
P

E
Z

O
ID

A
L

 (
C

IP
O

L
L

E
T

T
I)

P
U

L
L

 C
O

R
D

 S
W

IT
C

H

S
T

O
P

-L
O

C
K

O
U

T
 P

U
S

H
B

U
T

T
O

N

D
IG

IT
A

L
 B

U
S

D
IO

D
E

H
E

A
T

E
R

S

O
V

E
R

L
O

A
D

M
O

T
O

R

C
O

N
T

A
C

T

O
V

E
R

L
O

A
D

C
O

N
N

E
C

T
IO

N

D
R

A
W

O
U

T

G
R

O
U

N
D

B
A

T
T

E
R

Y

R
E

S
IS

T
O

R

C
A

P
A

C
IT

O
R

V
A

R
IS

T
O

R
T

IM
E

 M
E

T
E

R

E
L

A
P

S
E

D

H
E

A
T

E
R

W
IN

D
IN

G

M
O

T
O

R

S
P

A
C

E
 H

E
A

T
E

R

T
R

A
N

S
F

O
R

M
E

R

P
O

W
E

R

C
O

N
T

R
O

L
 

A
R

R
E

S
T

O
R

L
IG

H
T

N
IN

G

F
U

S
E

D
IS

C
O

N
N

E
C

T
S

O
L

E
N

O
ID

M
 =

 T
Y

P
E

M
E

T
E

R
 U

N
IT

 

M
O

T
O

R

N
O

R
M

A
L

L
Y

 C
L

O
S

E
D

 T
IM

E
D

 C
L

O
S

IN
G

T
IM

E
 D

E
L

A
Y

 C
O

N
T

A
C

T

N
O

R
M

A
L

L
Y

 O
P

E
N

 T
IM

E
D

 O
P

E
N

IN
G

T
IM

E
 D

E
L

A
Y

 C
O

N
T

A
C

T

N
O

R
M

A
L

L
Y

 C
L

O
S

E
D

 T
IM

E
D

 O
P

E
N

IN
G

T
IM

E
 D

E
L

A
Y

 C
O

N
T

A
C

T

N
O

R
M

A
L

L
Y

 O
P

E
N

 T
IM

E
D

 C
L

O
S

IN
G

T
IM

E
 D

E
L

A
Y

 C
O

N
T

A
C

T

C
O

N
T

R
O

L
 C

O
N

T
A

C
T

N
O

R
M

A
L

L
Y

 C
L

O
S

E
D

 

C
O

N
T

R
O

L
 C

O
N

T
A

C
T

N
O

R
M

A
L

L
Y

 O
P

E
N

 

=
 D

E
S

C
R

IP
T

IO
N

d

=
 T

IM
IN

G
 R

A
N

G
E

/S
E

T
T

IN
G

c  
  
  
  
T

D
O

F
F

 -
 T

IM
E

 D
E

L
A

Y
 O

N
 D

E
E

N
E

R
G

IZ
A

T
IO

N

=
 T

D
O

N
 -

 T
IM

E
 D

E
L

A
Y

 O
N

 E
N

E
R

G
IZ

A
T

IO
N

b

M
O

T
O

R
 S

T
A

R
T

E
R

 C
O

IL
 -

 R
E

V
E

R
S

E
-

R

M
O

T
O

R
 S

T
A

R
T

E
R

 C
O

IL
 -

 F
O

R
W

A
R

D
-

F

M
O

T
O

R
 S

T
A

R
T

E
R

 C
O

IL
 -

 H
IG

H
 S

P
E

E
D

-
H

M
O

T
O

R
 S

T
A

R
T

E
R

 C
O

IL
 -

 L
O

W
 S

P
E

E
D

-
L

M
O

T
O

R
 S

T
A

R
T

E
R

 C
O

IL
-

M

T
IM

E
 D

E
L

A
Y

 R
E

L
A

Y
-

T
D

C
O

N
T

R
O

L
 R

E
L

A
Y

-
C

R

=
 T

Y
P

E
aR

E
L

A
Y

 C
O

IL

T
O

R
Q

U
E

C
L

O
S

E
 O

N
 H

IG
H

 

T
O

R
Q

U
E

 S
W

IT
C

H

S
W

IT
C

H

H
E

L
D

 O
P

E
N

 L
IM

IT
 

N
O

R
M

A
L

L
Y

 C
L

O
S

E
D

T
O

R
Q

U
E

O
P

E
N

 O
N

 H
IG

H
 

T
O

R
Q

U
E

 S
W

IT
C

H
 

V
IB

R
A

T
IO

N

C
L

O
S

E
 O

N
 R

IS
IN

G
 

V
IB

R
A

T
IO

N
 S

W
IT

C
H

 

V
IB

R
A

T
IO

N

O
P

E
N

 O
N

 R
IS

IN
G

 

V
IB

R
A

T
IO

N
 S

W
IT

C
H

 

T
E

M
P

E
R

A
T

U
R

E

O
P

E
N

 O
N

 R
IS

IN
G

 

S
W

IT
C

H
 

T
E

M
P

E
R

A
T

U
R

E
 

IN
 F

L
O

W

O
P

E
N

 O
N

 I
N

C
R

E
A

S
E

 

F
L

O
W

 S
W

IT
C

H
 

T
E

M
P

E
R

A
T

U
R

E

C
L

O
S

E
 O

N
 R

IS
IN

G
 

S
W

IT
C

H
 

T
E

M
P

E
R

A
T

U
R

E
 

L
IM

IT
 S

W
IT

C
H

N
O

R
M

A
L

L
Y

 C
L

O
S

E
D

 

R
IS

IN
G

 P
R

E
S

S
U

R
E

S
W

IT
C

H
 O

P
E

N
 O

N
 

P
R

E
S

S
U

R
E

 

L
E

V
E

L

C
L

O
S

E
 O

N
 R

IS
IN

G
 

F
L

O
A

T
 S

W
IT

C
H

 

L
E

V
E

L

O
P

E
N

 O
N

 R
IS

IN
G

 

F
L

O
A

T
 S

W
IT

C
H

 

P
R

E
S

S
U

R
E

C
L

O
S

E
 O

N
 R

IS
IN

G
 

P
R

E
S

S
U

R
E

 S
W

IT
C

H
 S

IG
N

A
L

 C
O

N
T

IN
U

A
T

IO
N

T
O

/F
R

O
M

 S
H

E
E

T

C
O

N
T

IN
U

A
T

IO
N

U
N

IQ
U

E
 I

D
E

N
T

IF
IE

R

 D
E

S
C

R
IP

T
IO

N

G
E

N
E

R
A

L
 P

R
O

C
E

S
S

C
O

N
T

IN
U

A
T

IO
N

 T
A

G

H
Y

D
R

A
U

L
IC

 S
IG

N
A

L

C
A

P
IL

L
A

R
Y

 T
U

B
E

P
R

O
F

IB
U

S
 P

A

D
E

V
IC

E
N

E
T

F
O

U
N

D
A

T
IO

N
 F

IE
L

D
B

U
S

IN
 P

IP
E

P
R

IM
A

R
Y

 P
R

O
C

E
S

S
 F

L
O

W
 

C
H

A
N

N
E

L

IN
 

S
E

C
O

N
D

A
R

Y
 P

R
O

C
E

S
S

 F
L

O
W

 

B
L

O
W

E
R

S
IN

G
L

E
 S

T
A

G
E

 

C
E

N
T

R
IF

U
G

A
L

D
IS

P
L

A
C

E
M

E
N

T

P
O

S
IT

IV
E

-

D
O

P
P

L
E

R

U
L

T
R

A
S

O
N

IC
 

D
R

Y
E

R

R
E

F
R

IG
E

R
A

T
E

D
 

P
A

L
M

E
R

-B
O

W
L

U
S

L
E

O
P

O
L

D
-L

A
G

C
O

P
IP

E
 C

A
L

L
O

U
T

C
O

N
T

A
C

T

P
U

S
H

-P
U

L
L

 P
U

S
H

B
U

T
T

O
N

 M
A

IN
T

A
IN

E
D

 

P
R

O
C

E
S

S
 S

W
IT

C
H

E
S

 C
O

N
T

.

L
E

G
E

N
D

B
R

E
A

K
E

R

C
IR

C
U

IT
 

P
R

O
T

E
C

T
IO

N

S
U

R
G

E

T
R

A
N

S
IE

N
T

 

6
 -

 E
X

IS
T

IN
G

/F
U

T
U

R
E

5
 -

 P
O

W
E

R
 S

O
U

R
C

E

4
 -

 F
U

R
N

IS
H

E
D

 B
Y

3
 -

 F
U

N
C

T
IO

N

2
 -

 L
O

O
P

 N
U

M
B

E
R

1
 -

 T
A

G
 I
N

D
E

N
T

IF
E

R

IN
S

T
R

U
M

E
N

T
 B

U
B

B
L

E
 L

O
C

A
T

IO
N

S

POWER 

SOURCE

FIELDCONTROL PANEL

OPERATOR

INTERFACE/

CONTROL

DEVICES

SCADA

I/O

1 2 3 4 5 6 7 8 9
R

E
F

E
R

 T
O

 F
U

N
C

T
IO

N
 T

A
B

L
E

.

R
E

F
E

R
 T

O
 E

Q
U

IP
M

E
N

T
 D

E
S

C
R

IP
T

O
R

 T
A

B
L

E
.

R
E

F
E

R
 T

O
 P

O
W

E
R

 S
O

U
R

C
E

 T
A

B
L

E
.

  
  
  
  
F

B
V

-F
U

R
N

IS
H

E
D

 B
Y

 V
E

N
D

O
R

 
  

  
 

F
U

R
N

IS
H

E
D

 B
Y

: 
F

B
O

-F
U

R
N

IS
H

E
D

 B
Y

 O
W

N
E

R

T
A

B
L

E
.

R
E

F
E

R
 T

O
 I

N
S

T
R

U
M

E
N

T
 T

Y
P

E
 D

E
S

IG
N

A
T

IO
N

S
 

R
E

F
E

R
 T

O
 I

/O
 T

Y
P

E
 D

E
S

IG
N

A
T

IO
N

S
 T

A
B

L
E

.

T
A

B
L

E
.

R
E

F
E

R
 T

O
 E

Q
U

IP
M

E
N

T
 T

A
G

G
IN

G
 S

Y
S

T
E

M
 

R
E

F
E

R
 T

O
 O

P
E

R
A

T
O

R
 P

IL
O

T
 D

E
V

IC
E

 L
E

G
E

N
D

.

L
E

T
T

E
R

S
 T

A
B

L
E

.

R
E

F
E

R
 T

O
 I

N
S

T
R

U
M

E
N

T
 T

A
G

 I
D

E
N

T
IF

IC
A

T
IO

N
 

K
E

Y
 N

O
T

E
S

G
A

U
G

E
S

W
IT

C
H

P
R

E
S

S
U

R
E

 

P
S

H
P

I
P

IT

T
R

A
N

S
M

IT
T

E
R

W
IT

H
 I
N

T
E

G
R

A
L

 

IN
S

T
R

U
M

E
N

T
 

S
IN

G
L

E
 

T
R

A
N

S
M

IT
T

E
R

W
IT

H
 R

E
M

O
T

E
 

IN
S

T
R

U
M

E
N

T
 

S
IN

G
L

E
 

T
R

A
N

S
M

IT
T

E
R

P
R

E
S

S
U

R
E

E
X

A
M

P
L

E
S

 O
F

 T
Y

P
IC

A
L

 I
N

S
T

R
U

M
E

N
T

 L
A

Y
O

U
T

21

3 4 5

6

21

3 4 5

6

21

3 4 5

6

21

3 4 5

6
3 4 5

1 2

6

21

3 4 5

6

21

3 4 5

6

21

3 4 5

6
3 4 5

1 2

6

21

3 4 5

6
3 4 5

1 2

6

21

3 4 5

6
3 4 5

1 2

6
3 4 5

1 2

6

1 2

3 4 5

6

1 2

3 4 5

6

1
2

1
2

4
1

2
1

2
1

2
7

7
7

1
1

1
3

7
3

7
3

3
1

3
1

3 9

F
 -

 F
U

T
U

R
E

E
 -

 E
X

IS
T

IN
G

D
E

S
C

R
IP

T
IO

N
 O

R
 F

U
R

N
IS

H
E

D
 B

Y

P
O

W
E

R
 S

O
U

R
C

E

O
P

E
R

A
T

O
R

 I
N

A
C

C
E

S
S

IB
L

E

P
R

IM
A

R
Y

 F
U

N
C

T
IO

N

C
O

N
T

R
O

L
 E

L
E

M
E

N
T

IN
S

T
R

U
M

E
N

T
/

O
P

E
R

A
T

O
R

 A
C

C
E

S
S

IB
L

E

A
U

X
IL

IA
R

Y
 F

U
N

C
T

IO
N

C
O

N
T

R
O

L
 E

L
E

M
E

N
T

IN
S

T
R

U
M

E
N

T
/

O
P

E
R

A
T

O
R

 A
C

C
E

S
S

IB
L

E

P
R

IM
A

R
Y

 F
U

N
C

T
IO

N

C
O

N
T

R
O

L
 E

L
E

M
E

N
T

IN
S

T
R

U
M

E
N

T
/

IN
A

C
C

E
S

S
IB

L
E

O
P

E
R

A
T

O
R

P
R

IM
A

R
Y

 F
U

N
C

T
IO

N

P
O

W
E

R
 D

E
V

IC
E

A
C

C
E

S
S

IB
L

E

O
P

E
R

A
T

O
R

 

P
R

IM
A

R
Y

 F
U

N
C

T
IO

N

P
O

W
E

R
 D

E
V

IC
E

IN
T

E
R

F
A

C
E

O
P

E
R

A
T

O
R

 

P
IL

O
T

 D
E

V
IC

E

IN
T

E
R

F
A

C
E

H
U

M
A

N
 M

A
C

H
IN

E

(F
IE

L
D

B
U

S
 I

/O
)

I/
O

 R
E

G
IS

T
E

R

D
IG

IT
A

L
 B

U
S

I/
O

 P
O

IN
T

H
A

R
D

W
IR

E
D

 

T
E

R
M

IN
A

L

IN
T

E
R

F
A

C
E

O
P

E
R

A
T

O
R

 

S
C

A
D

A
 S

Y
S

T
E

M

O
P

E
R

A
T

O
R

 I
N

A
C

C
E

S
S

IB
L

E

A
U

X
IL

IA
R

Y
 F

U
N

C
T

IO
N

C
O

N
T

R
O

L
 E

L
E

M
E

N
T

IN
S

T
R

U
M

E
N

T
/

N
O

N
-P

O
W

E
R

E
D

F
IE

L
D

 E
Q

U
IP

M
E

N
T

P
O

W
E

R
E

D

P
R

IM
A

R
Y

 F
U

C
T

IO
N

F
IE

L
D

 E
Q

U
IP

M
E

N
T

P
O

W
E

R
E

D

A
U

IL
IA

R
Y

 F
U

N
C

T
IO

N

F
IE

L
D

 E
Q

U
IP

M
E

N
T

C
U

B
IC

L
E

/C
A

B
IN

E
T

S
T

A
R

T
E

R
/D

R
IV

E

F
IE

L
D

 E
Q

U
IP

M
E

N
T

6

3 4 5

1
 -

 2

E
L

E
M

E
N

T

P
R

IM
A

R
Y

 

IN
S

T
R

U
M

E
N

T

FIELD-6FIELD-5FIELD-4FIELD-3FIELD-2FIELD-1BLOCK TYPE

A
C

C
E

S
S

IB
L

E
 D

E
V

IC
E

S

F
O

R
 O

P
E

R
A

T
O

R
 

A
U

X
IL

IA
R

Y
 F

U
N

C
T

IO
N

 

P
O

W
E

R
 D

E
V

IC
E

D
E

F
IN

E
D

 B
E

L
O

W

L
E

G
E

N
D

 F
O

R
 B

L
O

C
K

S
 

 

  

C
L

E
A

N
E

D

M
E

C
H

A
N

IC
A

L
L

Y
 

S
T

R
A

IN
E

R
 -

IN
C

R
E

A
S

E
 I
N

 F
L

O
W

C
L

O
S

E
 O

N
 

F
L

O
W

 S
W

IT
C

H
 

S

P

S

P
~IY

I/
P

S

P

S

S S

P

S S

P

P

S

S

P

O C M
O

D
U

L
A

T
IN

G

H
Y

D
R

A
U

L
IC

w
/ 

S
P

E
E

D
 C

O
N

T
R

O
L

O
P

E
N

/C
L

O
S

E

P
N

E
U

M
A

T
IC

 D
U

A
L

 S
O

L
E

N
O

ID

w
/ 

S
P

E
E

D
 C

O
N

T
R

O
L

O
P

E
N

/C
L

O
S

E

P
N

E
U

M
A

T
IC

 M
O

D
U

L
A

T
IN

G

G
A

T
E

S
L

E
V

E
L

P
IP

IN
G

M
IS

C
. 
C

O
N

T
IN

U
E

D

M
IS

C
E

L
L

A
N

E
O

U
S

  

   
 

a
a

C
 =

 C
L

E
A

R

M
 =

 M
A

G
E

N
T

A

B
 =

 B
L

U
E

A
 =

 A
M

B
E

R

W
 =

 W
H

IT
E

G
 =

 G
R

E
E

N

R
 =

 R
E

D

a
 =

 L
E

N
S

 C
O

L
O

R
:

C
 =

 C
L

E
A

R

Y
 =

 Y
E

L
L

O
W

B
 =

 B
L

U
E

A
 =

 A
M

B
E

R

W
 =

 W
H

IT
E

G
 =

 G
R

E
E

N

R
 =

 R
E

D

a
 =

 L
E

N
S

 C
O

L
O

R
:

P
IL

O
T

 L
IG

H
T

B
E

A
C

O
N

H
O

R
N

aH

 

A
N

A
L

O
G

a

 

H
4

H
2

H
3

H
1

X
1

X
2

 a
a

 =
 I

N
P

U
T

 O
R

 O
U

T
P

U
T

 A
S

 I
N

D
IC

A
T

E
D

P
L

C
 D

IS
C

R
E

T
E

a
 =

 I
N

P
U

T
 O

R
 O

U
T

P
U

T
 A

S
 I

N
D

IC
A

T
E

D

P
L

C
 A

N
A

L
O

G

V
-N

O
T

C
H

 (
T

R
IA

N
G

U
L

A
R

)

IN
S

T
R

U
M

E
N

T
 L

IN
E

 S
Y

M
B

O
L

S

 

X
X

X
X

X
X M

IS
C

. 
P

&
ID

 S
Y

M
B

O
L

S

P
R

O
C

E
S

S

IN
S

T
R

U
M

E
N

T
 O

R
 C

O
N

N
E

C
T

IO
N

 T
O

 

P
N

E
U

M
A

T
IC

 S
IG

N
A

L

E
L

E
C

T
R

IC
 S

IG
N

A
L

P
R

O
F

IB
U

S
 D

P

W
IR

E
L

E
S

S
 E

T
H

E
R

N
E

T

F
IB

E
R

 O
P

T
IC

 E
T

H
E

R
N

E
T

C
O

P
P

E
R

 E
T

H
E

R
N

E
T

(S
O

F
T

W
A

R
E

 O
R

 D
A

T
A

 L
IN

K
)

IN
T

E
R

N
A

L
 S

Y
S

T
E

M
 L

IN
K

 

T
U

R
B

IN
E

V
E

R
T

IC
A

L
 

F
U

T
U

R
E

E
X

IS
T

IN
G

E
Q

U
IP

M
E

N
T

 E
N

C
L

O
S

U
R

E

Plot Date:    25-JAN-2019    10:55:34 AM User:  svcPW     Model:  Layout1    ColorTable:  gshade.ctb    DesignScript:  Carollo_Std_Pen_v0905.pen    PlotScale:  1:1

P
R

O
J
E

C
T

 N
O

.

LAST SAVED BY:

F
IL

E
 N

A
M

E
:

G
N

0
1

 

EWittner

E
S

W

E
S

W   
 

IN
S

T
R

U
M

E
N

T
A

T
IO

N

 

C
O

M
B

IN
E

D
 L

E
G

E
N

D
 -

 I

C
O

M
B

IN
E

D
 L

E
G

E
N

D
 -

 I
.d

g
n

D
A

T
E

R
E

V
B

Y
D

E
S

C
R

IP
T

IO
N

D
A

T
E

C
H

E
C

K
E

D

D
R

A
W

N

D
E

S
IG

N
E

D

X
X

X
X

X
.X

X

J
O

B
 
N

O
.

D
R

A
W

IN
G

 N
O

.

S
H

E
E

T
 N

O
.

S
C

A
L

E
S

 A
C

C
O

R
D

IN
G

L
Y

V
E

R
IF

Y
 S

C
A

L
E

S

T
H

IS
 S

H
E

E
T

, 
A

D
J
U

S
T

IF
 N

O
T

 O
N

E
 I
N

C
H

 O
N

B
A

R
 I
S

 O
N

E
 I
N

C
H

 O
N

O
R

IG
IN

A
L

 D
R

A
W

IN
G

0
1

"

O
F

  
X

X
M

O
N

T
H

 Y
E

A
R

C
A

R
O

L
L

O
 E

N
G

IN
E

E
R

S

T
Y

P
IC

A
L

 L
A

Y
O

U
T

1
2

3
4

5
6

7
8

9
1

0
1

1
1

2
1

3

A B C D E F

1
2

3
4

5
6

7
8

9
1

0
1

1
1

2
1

3

A B C D E F G
G

®

P
A

N
E

L

S
T

A
R

T
E

R
 C

O
N

T
R

O
L

 

T
E

R
M

IN
A

L
 I

N
 L

O
C

A
L

 

C
O

N
T

R
O

L
 C

E
N

T
E

R

T
E

R
M

IN
A

L
 I
N

 M
O

T
O

R
 

C
H

O
IC

E
)

T
E

R
M

IN
A

L
 I

N
 (

U
S

E
R

 

P
A

N
E

L

T
E

R
M

IN
A

L
 I
N

 F
IE

L
D

 

R
T

U

T
E

R
M

IN
A

L
 I
N

 

D
E

V
IC

E

T
E

R
M

IN
A

L
 A

T
 F

IE
L

D
 

P
L

C
/P

C
M

 P
A

N
E

L

T
E

R
M

IN
A

L
 I
N

 

 
 

(G
U

ID
E

D
)

S
IG

N
A

L
 

E
L

E
C

T
R

O
M

A
G

N
E

T
IC

 O
R

 S
O

N
IC

 

(N
O

T
 G

U
ID

E
D

)

E
L

E
C

T
R

O
M

A
G

N
E

T
IC

 O
R

 S
O

N
IC

 S
IG

N
A

L
 

S
E

C
O

N
D

A
R

Y
 P

R
O

C
E

S
S

 F
L

O
W

 I
N

 P
IP

E

C
H

A
N

N
E

L

IN
 

P
R

IM
A

R
Y

 P
R

O
C

E
S

S
 F

L
O

W
 

*

 

  
  

E
T

H
E

R
N

E
T

-
* 

=
 E

  
 F

IE
L

D
B

U
S

 H
2

F
O

U
N

D
A

T
IO

N
-

*
 =

 H
2

  
 F

IE
L

D
B

U
S

 H
1

F
O

U
N

D
A

T
IO

N
-

*
 =

 H
1

P
R

O
F

IB
U

S
 D

P
-

* 
=

 D
P

P
R

O
F

IB
U

S
 P

A
-

* 
=

 P
A

D
E

V
IC

E
N

E
T

-
* 

=
 D

C
O

N
N

E
C

T
O

R

D
IG

IT
A

L
 B

U
S

 

F
R

O
M

 D
R

A
W

IN
G

 
T

O
 D

R
A

W
IN

G
 

 

  

  

 
 

  

P
E

P
E

 

 
A

C
T

U
A

T
O

R
S

 

 

 

  

   

   

 

 

  

   

 

 

 

F
L

U
M

E
S

KNAT

P
D

E
L

D
IT

  

 

  

 

M
M

   

  

 

 

 

 

  

 

 

 

 

   

 

  

  

 

  

   

 

M

P
U

M
P

S

 
 

 

 

  

  

 

 

  

 
 

T

T
E

M
P

E
R

A
T

U
R

E
P

R
E

S
S

U
R

E

I/
O

D
IG

IT
A

L

B
U

S

  
 

 

 

 

 

 

    
 

      

 
x
o

x

x
o

x
o

o

 

 
 

 

 

 

 x
o

o

H
A

N
D

 S
W

IT
C

H
E

S

 

 

P
R

O
C

E
S

S
 S

W
IT

C
H

E
S

 

     

N
C

T
C

 

 

 

N
C

T
O

N
O

T
C

 

 

 

N
O

T
O

a  
b c

d

R
E

L
A

Y
S

M

 

 

 

M
W

H
-*

E
T

M

H
P

K
I-

*

S
C

H
E

M
A

T
IC

 M
IS

C

E
M
 

E
D
 

E
H
 

H P S

B
L

O
W

E
R

S
/C

O
M

P
R

E
S

S
O

R
S

C
H

E
C

K
 V

A
L

V
E

S

P
R

E
S

S
U

R
E

 V
A

L
V

E
S

W
E

IR
S

M
O

M
E

N
T

A
R

Y
 P

U
S

H
B

U
T

T
O

N

N
O

R
M

A
L

L
Y

 C
L

O
S

E
D

M
O

M
E

N
T

A
R

Y
 P

U
S

H
B

U
T

T
O

N

N
O

R
M

A
L

L
Y

 O
P

E
N

M
U

S
H

R
O

O
M

 H
E

A
D

 P
U

S
H

B
U

T
T

O
N

IN
D

IC
A

T
O

R
S

T
E

R
M

IN
A

L
 B

L
O

C
K

S

D
E

S
C

IP
T

IO
N

X
X

X
X

 

F
R

O
M

T
O

F
L

O
W

L

V
A

L
V

E
S

V
A

L
V

E
S

 C
O

N
T

IN
U

E
D

x
 -

 D
E

N
O

T
E

S
 P

O
S

IT
IO

N
 C

O
N

T
A

C
T

S
 C

L
O

S
E

D

T
H

R
E

E
 P

O
S

IT
IO

N
 S

E
L

E
C

T
O

R
 S

W
IT

C
H

 

x
 -

 D
E

N
O

T
E

S
 P

O
S

IT
IO

N
 C

O
N

T
A

C
T

S
 C

L
O

S
E

D

T
W

O
 P

O
S

IT
IO

N
 S

E
L

E
C

T
O

R
 S

W
IT

C
H

 

x
 -

 D
E

N
O

T
E

S
 P

O
S

IT
IO

N
 C

O
N

T
A

C
T

S
 C

L
O

S
E

D

P
A

D
L

O
C

K
 S

W
IT

C
H

 

x
 -

 D
E

N
O

T
E

S
 P

O
S

IT
IO

N
 C

O
N

T
A

C
T

S
 C

L
O

S
E

D

S
P

R
IN

G
-R

E
T

U
R

N

L
IM

IT
 S

W
IT

C
H

N
O

R
M

A
L

L
Y

 O
P

E
N

 

S
W

IT
C

H

H
E

L
D

 C
L

O
S

E
D

 L
IM

IT
 

N
O

R
M

A
L

L
Y

 O
P

E
N

 

M
O

D
U

L
A

T
IN

G

E
L

E
C

T
R

IC

H
Y

D
R

A
U

L
IC

E
L

E
C

T
R

IC

D
IS

C
R

E
T

E

E
L

E
C

T
R

IC

D
IA

P
H

R
A

G
M

H
A

N
D

H
Y

D
R

A
U

L
IC

P
N

E
U

M
A

T
IC

S
O

L
E

N
O

ID
O

P
E

N
/C

L
O

S
E

S
IN

G
L

E
 S

O
L

E
N

O
ID

P
N

E
U

M
A

T
IC

w
/ 

S
P

E
E

D
 C

O
N

T
R

O
L

S
IN

G
L

E
 S

O
L

E
N

O
ID

P
N

E
U

M
A

T
IC

O
P

E
N

/C
L

O
S

E

D
U

A
L

 S
O

L
E

N
O

ID

P
N

E
U

M
A

T
IC

O
P

E
N

/H
O

L
D

/C
L

O
S

E

D
U

A
L

 S
O

L
E

N
O

ID

P
N

E
U

M
A

T
IC

M
O

D
U

L
A

T
IN

G

P
N

E
U

M
A

T
IC

C
O

M
P

R
E

S
S

O
R

S
C

R
E

W

C
O

M
P

R
E

S
S

O
R

R
E

C
IP

R
O

C
A

T
IN

G

B
L

O
W

E
R

M
U

L
T

I 
S

T
A

G
E

C
E

N
T

R
IF

U
G

A
L

F
A

N

C
O

M
P

R
E

S
S

O
R

L
IQ

U
ID

 R
IN

G

B
L

O
W

E
R

R
O

T
A

R
Y

 L
O

B
E

P
R

E
V

E
N

T
O

R

B
A

C
K

 F
L

O
W

 

B
A

L
L

C
H

E
C

K

D
IA

P
H

R
A

G
M

D
O

U
B

L
E

 F
L

A
P

S
W

IN
G

S
W

IN
G

S
P

R
IN

G
 L

O
A

D
E

D

G
E

N
E

R
A

L

S
P

R
IN

G
 L

O
A

D
E

D

F
L

A
P

P
E

R
B

A
T

C
H

C
O

R
IO

L
IS

M
A

G
N

E
T

IC

O
R

IF
IC

E

A
N

N
U

B
A

R

P
IT

O
T

 T
U

B
E

/

A
V

E
R

A
G

IN
G

P
IT

O
T

 T
U

B
E

P
A

D
D

L
E

 W
H

E
E

L

T
H

E
R

M
A

L

R
O

T
A

M
E

T
E

R

T
U

R
B

IN
E

P
R

O
P

E
L

L
E

R
-

R
U

P
T

U
R

E
 D

IS
K

S
A

M
P

L
E

 P
O

R
T

S
IG

H
T

 T
U

B
E

D
A

M
P

E
N

E
R

P
U

L
S

A
T

IO
N

S
A

M
P

L
E

R

C
O

M
P

O
S

IT
E

P
E

R
IS

T
A

L
T

IC

R
E

S
T

R
IC

T
IO

N

O
R

IF
IC

E

C
H

A
N

G
E

M
A

T
E

R
IA

L

M
IX

E
R

M
O

T
O

R

N
O

Z
Z

L
E

M
A

N
O

M
E

T
E

R

S
T

A
T

IC
 M

IX
E

R

IN
L

IN
E

IN
L

E
T

 S
T

R
A

IN
E

R

C
O

N
N

E
C

T
IO

N

H
O

S
E

G
R

IN
D

E
R

E
X

C
H

A
N

G
E

R

H
E

A
T

 

H
O

IS
T

M
IX

E
R

H
O

R
IZ

O
N

T
A

L
G

A
S

 C
A

N
N

O
N

C
O

N
D

IT
IO

N
E

R

F
L

O
W

 

O
P

E
R

A
T

E
D

 V
L

V

w
/T

H
E

R
M

A
L

L
Y

F
L

A
M

E
 A

R
R

E
S

T
E

R

F
L

A
M

E
 A

R
R

E
S

T
E

R
F

IL
T

E
R

 S
E

P
A

R
A

T
O

R

F
IN

E
 F

IL
T

E
R

A
L

A
R

M
/S

E
N

S
O

R

F
IR

E
 

E
Y

E
W

A
S

H

F
IL

T
E

R

E
X

H
A

U
S

T
 F

A
N

O
R

 E
J
E

C
T

O
R

E
D

U
C

T
O

R

D
R

Y
E

R

D
E

S
IC

C
A

N
T

C
O

A
L

E
S

C
E

R

C
O

L
U

M
N

C
A

L
IB

R
A

T
IO

N
A

IR
 D

A
M

P
E

R

D
IF

F
U

S
E

R

A
IR

/ 
C

H
E

M
IC

A
L

S
T

R
A

IN
E

R

B
A

S
K

E
T

S
IL

E
N

C
E

R

B
L

O
W

-O
F

F

U
L

T
R

A
S

O
N

IC

T
U

N
IN

G
 F

O
R

K

S
U

B
M

E
R

S
IB

L
E

S
U

S
P

E
N

D
E

D
/

F
L

O
A

T

C
O

L
U

M
N

IN
V

E
R

T
E

D

R
A

D
A

R
 P

T
O

F

R
A

D
A

R
 T

D
R

E
L

E
C

T
R

O
D

E

P
R

E
S

S
U

R
E

D
IF

F
E

R
E

N
T

IA
L

C
A

P
A

C
IT

A
N

C
E

B
U

B
B

L
E

R

W
E

IR

S
T

O
P

F
L

A
P

K
N

IF
E

S
L

ID
E

S
L

U
IC

E
T

R
A

P
E

Z
O

ID
A

L

C
U

T
T

H
R

O
A

T

R
E

G
U

L
A

R

P
A

R
S

H
A

L
L

T
R

A
N

S
IT

 T
IM

E

U
L

T
R

A
-S

O
N

IC

V
-C

O
N

E

O
R

 F
L

O
W

 N
O

Z
Z

L
E

V
E

N
T

U
R

I 
T

U
B

E

V
O

R
T

E
X

D
E

T
E

C
T

O
R

S
M

O
K

E
 

O
F

F

S
T

R
A

IN
E

R
 w

/B
L

O
W

  

T
Y

P
E

S
T

R
A

IN
E

R
 W

Y
E

 

A
T

M
O

S
P

H
E

R
E

V
E

N
T

 T
O

 

V
E

N
T

V
A

P
O

R
IZ

E
R

H
E

A
T

E
R

V
A

P
O

R
 

A
IR

 G
A

P

B
L

IN
D

 F
L

A
N

G
E

P
L

U
G

G
E

D

C
A

P
P

E
D

 O
R

IN
C

R
E

A
S

E
R

C
O

N
C

E
N

T
R

IC

R
E

D
U

C
E

R

E
C

C
E

N
T

R
IC

IN
C

R
E

A
S

E
R

E
C

C
E

N
T

R
IC

D
R

A
IN

R
E

D
U

C
E

R

C
O

N
C

E
N

T
R

IC

C
O

U
P

L
IN

G

E
X

P
A

N
S

IO
N

C
E

N
T

E
R

V
IB

R
A

T
IO

N

E
X

P
A

N
S

IO
N

 J
O

IN
T

C
O

N
N

E
C

T
IO

N

F
L

E
X

IB
L

E

D
IS

C
O

N
N

E
C

T

Q
U

IC
K

U
N

IO
N

T
E

E

S
E

A
L

A
N

N
U

L
A

R

S
E

A
L

D
IA

P
H

R
A

G
M

 

S
A

N
IT

A
R

Y
 S

E
A

L

S
E

L
F

 C
O

N
T

A
IN

E
D

R
E

G
U

L
A

T
IN

G

B
A

C
K

P
R

E
S

S
U

R
E

E
X

T
E

R
N

A
L

 T
A

P

R
E

G
U

L
A

T
IN

G

B
A

C
K

P
R

E
S

S
U

R
E

S
E

L
F

 C
O

N
T

A
IN

E
D

R
E

D
U

C
IN

G

P
R

E
S

S
U

R
E

 

V
A

C
U

U
M

 R
E

L
IE

F

R
E

L
IE

F

P
R

E
S

S
U

R
E

 

R
E

G
U

L
A

T
IN

G

P
R

E
S

S
U

R
E

 T
A

P

E
X

T
E

R
N

A
L

R
E

D
U

C
IN

G
 

P
R

E
S

S
U

R
E

 
A

IR
 D

R
IV

E
N

C
E

N
T

R
IF

U
G

A
L

D
IA

P
H

R
A

G
M

C
H

E
M

IC
A

L
 F

E
E

D

D
IA

P
H

R
A

G
M

C
A

V
IT

Y

P
R

O
G

R
E

S
S

IV
E

P
IS

T
O

N

O
R

 H
O

S
E

P
E

R
IS

T
A

L
T

IC

G
E

A
R

S
U

M
P

S
U

B
M

E
R

S
IB

L
E

W
A

T
E

R
 C

H
A

M
P

C
H

O
P

P
E

R

V
E

R
T

IC
A

L
 

G
A

U
G

E

T
E

M
P

E
R

A
T

U
R

E
 

w
/T

H
E

R
M

O
W

E
L

L

T
E

M
P

E
R

A
T

U
R

E
 

T
H

E
R

M
O

M
E

T
E

R
A

IR
 R

E
L

IE
F

4
-W

A
Y

3
-W

A
Y

 P
L

U
G

3
-W

A
Y

A
N

G
L

E

B
A

L
L

B
A

L
L

 V
-N

O
T

C
H

B
U

T
T

E
R

F
L

Y

B
U

R
IE

D
 V

A
L

V
E

 B
O

X

B
U

T
T

E
R

F
L

Y
-

C
O

N
E

G
A

T
E

D
IA

P
H

R
A

G
M

M
U

D

H
O

S
E

G
L

O
B

E

V
A

L
V

E
 B

O
X

G
A

T
E

-B
U

R
IE

D
 

N
E

E
D

L
E

P
IN

C
H

E
C

C
E

N
T

R
IC

P
L

U
G

 

w
-V

A
L

V
E

 B
O

X

P
L

U
G

 E
C

C
E

N
T

R
IC

-B
U

R
IE

D
 V

A
L

V
E

 B
O

X

P
L

U
G

 C
O

N
C

E
N

T
R

IC

P
L

U
G

 C
O

N
C

E
N

T
R

IC

V
A

L
V

E
 B

O
X

L
U

B
R

IC
A

T
E

D
 B

U
R

IE
D

 

P
L

U
G

 E
C

C
E

N
T

R
IC

L
U

B
R

IC
A

T
E

D

P
L

U
G

 E
C

C
E

N
T

R
IC

L
U

B
R

IC
A

T
E

D

P
L

U
G

 C
O

N
C

E
N

T
R

IC

B
U

R
IE

D
 V

A
L

V
E

 B
O

X

L
U

B
R

IC
A

T
E

D

P
L

U
G

 C
O

N
C

E
N

T
R

IC

D
IS

C
H

A
R

G
E

P
U

M
P

 

T
E

L
E

S
C

O
P

IN
G

C
O

N
T

R
A

C
T

IO
N

S

R
E

C
T

A
N

G
U

L
A

R
 w

/o
 E

N
D

 

C
O

N
T

R
A

C
T

IO
N

S

R
E

C
T

A
N

G
U

L
A

R
 w

/ 
E

N
D

 

T
R

A
P

E
Z

O
ID

A
L

 (
C

IP
O

L
L

E
T

T
I)

P
U

L
L

 C
O

R
D

 S
W

IT
C

H

S
T

O
P

-L
O

C
K

O
U

T
 P

U
S

H
B

U
T

T
O

N

D
IG

IT
A

L
 B

U
S

D
IO

D
E

H
E

A
T

E
R

S

O
V

E
R

L
O

A
D

M
O

T
O

R

C
O

N
T

A
C

T

O
V

E
R

L
O

A
D

C
O

N
N

E
C

T
IO

N

D
R

A
W

O
U

T

G
R

O
U

N
D

B
A

T
T

E
R

Y

R
E

S
IS

T
O

R

C
A

P
A

C
IT

O
R

V
A

R
IS

T
O

R
T

IM
E

 M
E

T
E

R

E
L

A
P

S
E

D

H
E

A
T

E
R

W
IN

D
IN

G

M
O

T
O

R

S
P

A
C

E
 H

E
A

T
E

R

T
R

A
N

S
F

O
R

M
E

R

P
O

W
E

R

C
O

N
T

R
O

L
 

A
R

R
E

S
T

O
R

L
IG

H
T

N
IN

G

F
U

S
E

D
IS

C
O

N
N

E
C

T
S

O
L

E
N

O
ID

M
 =

 T
Y

P
E

M
E

T
E

R
 U

N
IT

 

M
O

T
O

R

N
O

R
M

A
L

L
Y

 C
L

O
S

E
D

 T
IM

E
D

 C
L

O
S

IN
G

T
IM

E
 D

E
L

A
Y

 C
O

N
T

A
C

T

N
O

R
M

A
L

L
Y

 O
P

E
N

 T
IM

E
D

 O
P

E
N

IN
G

T
IM

E
 D

E
L

A
Y

 C
O

N
T

A
C

T

N
O

R
M

A
L

L
Y

 C
L

O
S

E
D

 T
IM

E
D

 O
P

E
N

IN
G

T
IM

E
 D

E
L

A
Y

 C
O

N
T

A
C

T

N
O

R
M

A
L

L
Y

 O
P

E
N

 T
IM

E
D

 C
L

O
S

IN
G

T
IM

E
 D

E
L

A
Y

 C
O

N
T

A
C

T

C
O

N
T

R
O

L
 C

O
N

T
A

C
T

N
O

R
M

A
L

L
Y

 C
L

O
S

E
D

 

C
O

N
T

R
O

L
 C

O
N

T
A

C
T

N
O

R
M

A
L

L
Y

 O
P

E
N

 

=
 D

E
S

C
R

IP
T

IO
N

d

=
 T

IM
IN

G
 R

A
N

G
E

/S
E

T
T

IN
G

c  
  
  
  
T

D
O

F
F

 -
 T

IM
E

 D
E

L
A

Y
 O

N
 D

E
E

N
E

R
G

IZ
A

T
IO

N

=
 T

D
O

N
 -

 T
IM

E
 D

E
L

A
Y

 O
N

 E
N

E
R

G
IZ

A
T

IO
N

b

M
O

T
O

R
 S

T
A

R
T

E
R

 C
O

IL
 -

 R
E

V
E

R
S

E
-

R

M
O

T
O

R
 S

T
A

R
T

E
R

 C
O

IL
 -

 F
O

R
W

A
R

D
-

F

M
O

T
O

R
 S

T
A

R
T

E
R

 C
O

IL
 -

 H
IG

H
 S

P
E

E
D

-
H

M
O

T
O

R
 S

T
A

R
T

E
R

 C
O

IL
 -

 L
O

W
 S

P
E

E
D

-
L

M
O

T
O

R
 S

T
A

R
T

E
R

 C
O

IL
-

M

T
IM

E
 D

E
L

A
Y

 R
E

L
A

Y
-

T
D

C
O

N
T

R
O

L
 R

E
L

A
Y

-
C

R

=
 T

Y
P

E
aR

E
L

A
Y

 C
O

IL

T
O

R
Q

U
E

C
L

O
S

E
 O

N
 H

IG
H

 

T
O

R
Q

U
E

 S
W

IT
C

H

S
W

IT
C

H

H
E

L
D

 O
P

E
N

 L
IM

IT
 

N
O

R
M

A
L

L
Y

 C
L

O
S

E
D

T
O

R
Q

U
E

O
P

E
N

 O
N

 H
IG

H
 

T
O

R
Q

U
E

 S
W

IT
C

H
 

V
IB

R
A

T
IO

N

C
L

O
S

E
 O

N
 R

IS
IN

G
 

V
IB

R
A

T
IO

N
 S

W
IT

C
H

 

V
IB

R
A

T
IO

N

O
P

E
N

 O
N

 R
IS

IN
G

 

V
IB

R
A

T
IO

N
 S

W
IT

C
H

 

T
E

M
P

E
R

A
T

U
R

E

O
P

E
N

 O
N

 R
IS

IN
G

 

S
W

IT
C

H
 

T
E

M
P

E
R

A
T

U
R

E
 

IN
 F

L
O

W

O
P

E
N

 O
N

 I
N

C
R

E
A

S
E

 

F
L

O
W

 S
W

IT
C

H
 

T
E

M
P

E
R

A
T

U
R

E

C
L

O
S

E
 O

N
 R

IS
IN

G
 

S
W

IT
C

H
 

T
E

M
P

E
R

A
T

U
R

E
 

L
IM

IT
 S

W
IT

C
H

N
O

R
M

A
L

L
Y

 C
L

O
S

E
D

 

R
IS

IN
G

 P
R

E
S

S
U

R
E

S
W

IT
C

H
 O

P
E

N
 O

N
 

P
R

E
S

S
U

R
E

 

L
E

V
E

L

C
L

O
S

E
 O

N
 R

IS
IN

G
 

F
L

O
A

T
 S

W
IT

C
H

 

L
E

V
E

L

O
P

E
N

 O
N

 R
IS

IN
G

 

F
L

O
A

T
 S

W
IT

C
H

 

P
R

E
S

S
U

R
E

C
L

O
S

E
 O

N
 R

IS
IN

G
 

P
R

E
S

S
U

R
E

 S
W

IT
C

H
 S

IG
N

A
L

 C
O

N
T

IN
U

A
T

IO
N

T
O

/F
R

O
M

 S
H

E
E

T

C
O

N
T

IN
U

A
T

IO
N

U
N

IQ
U

E
 I

D
E

N
T

IF
IE

R

 D
E

S
C

R
IP

T
IO

N

G
E

N
E

R
A

L
 P

R
O

C
E

S
S

C
O

N
T

IN
U

A
T

IO
N

 T
A

G

H
Y

D
R

A
U

L
IC

 S
IG

N
A

L

C
A

P
IL

L
A

R
Y

 T
U

B
E

P
R

O
F

IB
U

S
 P

A

D
E

V
IC

E
N

E
T

F
O

U
N

D
A

T
IO

N
 F

IE
L

D
B

U
S

IN
 P

IP
E

P
R

IM
A

R
Y

 P
R

O
C

E
S

S
 F

L
O

W
 

C
H

A
N

N
E

L

IN
 

S
E

C
O

N
D

A
R

Y
 P

R
O

C
E

S
S

 F
L

O
W

 

B
L

O
W

E
R

S
IN

G
L

E
 S

T
A

G
E

 

C
E

N
T

R
IF

U
G

A
L

D
IS

P
L

A
C

E
M

E
N

T

P
O

S
IT

IV
E

-

D
O

P
P

L
E

R

U
L

T
R

A
S

O
N

IC
 

D
R

Y
E

R

R
E

F
R

IG
E

R
A

T
E

D
 

P
A

L
M

E
R

-B
O

W
L

U
S

L
E

O
P

O
L

D
-L

A
G

C
O

P
IP

E
 C

A
L

L
O

U
T

C
O

N
T

A
C

T

P
U

S
H

-P
U

L
L

 P
U

S
H

B
U

T
T

O
N

 M
A

IN
T

A
IN

E
D

 

P
R

O
C

E
S

S
 S

W
IT

C
H

E
S

 C
O

N
T

.

L
E

G
E

N
D

B
R

E
A

K
E

R

C
IR

C
U

IT
 

P
R

O
T

E
C

T
IO

N

S
U

R
G

E

T
R

A
N

S
IE

N
T

 

6
 -

 E
X

IS
T

IN
G

/F
U

T
U

R
E

5
 -

 P
O

W
E

R
 S

O
U

R
C

E

4
 -

 F
U

R
N

IS
H

E
D

 B
Y

3
 -

 F
U

N
C

T
IO

N

2
 -

 L
O

O
P

 N
U

M
B

E
R

1
 -

 T
A

G
 I
N

D
E

N
T

IF
E

R

IN
S

T
R

U
M

E
N

T
 B

U
B

B
L

E
 L

O
C

A
T

IO
N

S

POWER 

SOURCE

FIELDCONTROL PANEL

OPERATOR

INTERFACE/

CONTROL

DEVICES

SCADA

I/O

1 2 3 4 5 6 7 8 9
R

E
F

E
R

 T
O

 F
U

N
C

T
IO

N
 T

A
B

L
E

.

R
E

F
E

R
 T

O
 E

Q
U

IP
M

E
N

T
 D

E
S

C
R

IP
T

O
R

 T
A

B
L

E
.

R
E

F
E

R
 T

O
 P

O
W

E
R

 S
O

U
R

C
E

 T
A

B
L

E
.

  
  
  
  
F

B
V

-F
U

R
N

IS
H

E
D

 B
Y

 V
E

N
D

O
R

 
  

  
 

F
U

R
N

IS
H

E
D

 B
Y

: 
F

B
O

-F
U

R
N

IS
H

E
D

 B
Y

 O
W

N
E

R

T
A

B
L

E
.

R
E

F
E

R
 T

O
 I

N
S

T
R

U
M

E
N

T
 T

Y
P

E
 D

E
S

IG
N

A
T

IO
N

S
 

R
E

F
E

R
 T

O
 I

/O
 T

Y
P

E
 D

E
S

IG
N

A
T

IO
N

S
 T

A
B

L
E

.

T
A

B
L

E
.

R
E

F
E

R
 T

O
 E

Q
U

IP
M

E
N

T
 T

A
G

G
IN

G
 S

Y
S

T
E

M
 

R
E

F
E

R
 T

O
 O

P
E

R
A

T
O

R
 P

IL
O

T
 D

E
V

IC
E

 L
E

G
E

N
D

.

L
E

T
T

E
R

S
 T

A
B

L
E

.

R
E

F
E

R
 T

O
 I

N
S

T
R

U
M

E
N

T
 T

A
G

 I
D

E
N

T
IF

IC
A

T
IO

N
 

K
E

Y
 N

O
T

E
S

G
A

U
G

E
S

W
IT

C
H

P
R

E
S

S
U

R
E

 

P
S

H
P

I
P

IT

T
R

A
N

S
M

IT
T

E
R

W
IT

H
 I
N

T
E

G
R

A
L

 

IN
S

T
R

U
M

E
N

T
 

S
IN

G
L

E
 

T
R

A
N

S
M

IT
T

E
R

W
IT

H
 R

E
M

O
T

E
 

IN
S

T
R

U
M

E
N

T
 

S
IN

G
L

E
 

T
R

A
N

S
M

IT
T

E
R

P
R

E
S

S
U

R
E

E
X

A
M

P
L

E
S

 O
F

 T
Y

P
IC

A
L

 I
N

S
T

R
U

M
E

N
T

 L
A

Y
O

U
T

21

3 4 5

6

21

3 4 5

6

21

3 4 5

6

21

3 4 5

6
3 4 5

1 2

6

21

3 4 5

6

21

3 4 5

6

21

3 4 5

6
3 4 5

1 2

6

21

3 4 5

6
3 4 5

1 2

6

21

3 4 5

6
3 4 5

1 2

6
3 4 5

1 2

6

1 2

3 4 5

6

1 2

3 4 5

6

1
2

1
2

4
1

2
1

2
1

2
7

7
7

1
1

1
3

7
3

7
3

3
1

3
1

3 9

F
 -

 F
U

T
U

R
E

E
 -

 E
X

IS
T

IN
G

D
E

S
C

R
IP

T
IO

N
 O

R
 F

U
R

N
IS

H
E

D
 B

Y

P
O

W
E

R
 S

O
U

R
C

E

O
P

E
R

A
T

O
R

 I
N

A
C

C
E

S
S

IB
L

E

P
R

IM
A

R
Y

 F
U

N
C

T
IO

N

C
O

N
T

R
O

L
 E

L
E

M
E

N
T

IN
S

T
R

U
M

E
N

T
/

O
P

E
R

A
T

O
R

 A
C

C
E

S
S

IB
L

E

A
U

X
IL

IA
R

Y
 F

U
N

C
T

IO
N

C
O

N
T

R
O

L
 E

L
E

M
E

N
T

IN
S

T
R

U
M

E
N

T
/

O
P

E
R

A
T

O
R

 A
C

C
E

S
S

IB
L

E

P
R

IM
A

R
Y

 F
U

N
C

T
IO

N

C
O

N
T

R
O

L
 E

L
E

M
E

N
T

IN
S

T
R

U
M

E
N

T
/

IN
A

C
C

E
S

S
IB

L
E

O
P

E
R

A
T

O
R

P
R

IM
A

R
Y

 F
U

N
C

T
IO

N

P
O

W
E

R
 D

E
V

IC
E

A
C

C
E

S
S

IB
L

E

O
P

E
R

A
T

O
R

 

P
R

IM
A

R
Y

 F
U

N
C

T
IO

N

P
O

W
E

R
 D

E
V

IC
E

IN
T

E
R

F
A

C
E

O
P

E
R

A
T

O
R

 

P
IL

O
T

 D
E

V
IC

E

IN
T

E
R

F
A

C
E

H
U

M
A

N
 M

A
C

H
IN

E

(F
IE

L
D

B
U

S
 I

/O
)

I/
O

 R
E

G
IS

T
E

R

D
IG

IT
A

L
 B

U
S

I/
O

 P
O

IN
T

H
A

R
D

W
IR

E
D

 

T
E

R
M

IN
A

L

IN
T

E
R

F
A

C
E

O
P

E
R

A
T

O
R

 

S
C

A
D

A
 S

Y
S

T
E

M

O
P

E
R

A
T

O
R

 I
N

A
C

C
E

S
S

IB
L

E

A
U

X
IL

IA
R

Y
 F

U
N

C
T

IO
N

C
O

N
T

R
O

L
 E

L
E

M
E

N
T

IN
S

T
R

U
M

E
N

T
/

N
O

N
-P

O
W

E
R

E
D

F
IE

L
D

 E
Q

U
IP

M
E

N
T

P
O

W
E

R
E

D

P
R

IM
A

R
Y

 F
U

C
T

IO
N

F
IE

L
D

 E
Q

U
IP

M
E

N
T

P
O

W
E

R
E

D

A
U

IL
IA

R
Y

 F
U

N
C

T
IO

N

F
IE

L
D

 E
Q

U
IP

M
E

N
T

C
U

B
IC

L
E

/C
A

B
IN

E
T

S
T

A
R

T
E

R
/D

R
IV

E

F
IE

L
D

 E
Q

U
IP

M
E

N
T

6

3 4 5

1
 -

 2

E
L

E
M

E
N

T

P
R

IM
A

R
Y

 

IN
S

T
R

U
M

E
N

T

FIELD-6FIELD-5FIELD-4FIELD-3FIELD-2FIELD-1BLOCK TYPE

A
C

C
E

S
S

IB
L

E
 D

E
V

IC
E

S

F
O

R
 O

P
E

R
A

T
O

R
 

A
U

X
IL

IA
R

Y
 F

U
N

C
T

IO
N

 

P
O

W
E

R
 D

E
V

IC
E

D
E

F
IN

E
D

 B
E

L
O

W

L
E

G
E

N
D

 F
O

R
 B

L
O

C
K

S
 

 

  

C
L

E
A

N
E

D

M
E

C
H

A
N

IC
A

L
L

Y
 

S
T

R
A

IN
E

R
 -

IN
C

R
E

A
S

E
 I
N

 F
L

O
W

C
L

O
S

E
 O

N
 

F
L

O
W

 S
W

IT
C

H
 

S

P

S

P
~IY

I/
P

S

P

S

S S

P

S S

P

P

S

S

P

O C M
O

D
U

L
A

T
IN

G

H
Y

D
R

A
U

L
IC

w
/ 

S
P

E
E

D
 C

O
N

T
R

O
L

O
P

E
N

/C
L

O
S

E

P
N

E
U

M
A

T
IC

 D
U

A
L

 S
O

L
E

N
O

ID

w
/ 

S
P

E
E

D
 C

O
N

T
R

O
L

O
P

E
N

/C
L

O
S

E

P
N

E
U

M
A

T
IC

 M
O

D
U

L
A

T
IN

G

G
A

T
E

S
L

E
V

E
L

P
IP

IN
G

M
IS

C
. 
C

O
N

T
IN

U
E

D

M
IS

C
E

L
L

A
N

E
O

U
S

  

   
 

a
a

C
 =

 C
L

E
A

R

M
 =

 M
A

G
E

N
T

A

B
 =

 B
L

U
E

A
 =

 A
M

B
E

R

W
 =

 W
H

IT
E

G
 =

 G
R

E
E

N

R
 =

 R
E

D

a
 =

 L
E

N
S

 C
O

L
O

R
:

C
 =

 C
L

E
A

R

Y
 =

 Y
E

L
L

O
W

B
 =

 B
L

U
E

A
 =

 A
M

B
E

R

W
 =

 W
H

IT
E

G
 =

 G
R

E
E

N

R
 =

 R
E

D

a
 =

 L
E

N
S

 C
O

L
O

R
:

P
IL

O
T

 L
IG

H
T

B
E

A
C

O
N

H
O

R
N

aH

 

A
N

A
L

O
G

a

 

H
4

H
2

H
3

H
1

X
1

X
2

 a
a

 =
 I

N
P

U
T

 O
R

 O
U

T
P

U
T

 A
S

 I
N

D
IC

A
T

E
D

P
L

C
 D

IS
C

R
E

T
E

a
 =

 I
N

P
U

T
 O

R
 O

U
T

P
U

T
 A

S
 I

N
D

IC
A

T
E

D

P
L

C
 A

N
A

L
O

G

V
-N

O
T

C
H

 (
T

R
IA

N
G

U
L

A
R

)

IN
S

T
R

U
M

E
N

T
 L

IN
E

 S
Y

M
B

O
L

S

 

X
X

X
X

X
X M

IS
C

. 
P

&
ID

 S
Y

M
B

O
L

S

P
R

O
C

E
S

S

IN
S

T
R

U
M

E
N

T
 O

R
 C

O
N

N
E

C
T

IO
N

 T
O

 

P
N

E
U

M
A

T
IC

 S
IG

N
A

L

E
L

E
C

T
R

IC
 S

IG
N

A
L

P
R

O
F

IB
U

S
 D

P

W
IR

E
L

E
S

S
 E

T
H

E
R

N
E

T

F
IB

E
R

 O
P

T
IC

 E
T

H
E

R
N

E
T

C
O

P
P

E
R

 E
T

H
E

R
N

E
T

(S
O

F
T

W
A

R
E

 O
R

 D
A

T
A

 L
IN

K
)

IN
T

E
R

N
A

L
 S

Y
S

T
E

M
 L

IN
K

 

T
U

R
B

IN
E

V
E

R
T

IC
A

L
 

F
U

T
U

R
E

E
X

IS
T

IN
G

E
Q

U
IP

M
E

N
T

 E
N

C
L

O
S

U
R

E

Plot Date:    25-JAN-2019    10:55:34 AM User:  svcPW     Model:  Layout1    ColorTable:  gshade.ctb    DesignScript:  Carollo_Std_Pen_v0905.pen    PlotScale:  1:1

P
R

O
J
E

C
T

 N
O

.

LAST SAVED BY:

F
IL

E
 N

A
M

E
:

G
N

0
1

 

EWittner

E
S

W

E
S

W   
 

IN
S

T
R

U
M

E
N

T
A

T
IO

N

 

C
O

M
B

IN
E

D
 L

E
G

E
N

D
 -

 I

C
O

M
B

IN
E

D
 L

E
G

E
N

D
 -

 I
.d

g
n

D
A

T
E

R
E

V
B

Y
D

E
S

C
R

IP
T

IO
N

D
A

T
E

C
H

E
C

K
E

D

D
R

A
W

N

D
E

S
IG

N
E

D

X
X

X
X

X
.X

X

J
O

B
 
N

O
.

D
R

A
W

IN
G

 N
O

.

S
H

E
E

T
 N

O
.

S
C

A
L

E
S

 A
C

C
O

R
D

IN
G

L
Y

V
E

R
IF

Y
 S

C
A

L
E

S

T
H

IS
 S

H
E

E
T

, 
A

D
J
U

S
T

IF
 N

O
T

 O
N

E
 I
N

C
H

 O
N

B
A

R
 I
S

 O
N

E
 I
N

C
H

 O
N

O
R

IG
IN

A
L

 D
R

A
W

IN
G

0
1

"

O
F

  
X

X
M

O
N

T
H

 Y
E

A
R

C
A

R
O

L
L

O
 E

N
G

IN
E

E
R

S

T
Y

P
IC

A
L

 L
A

Y
O

U
T

1
2

3
4

5
6

7
8

9
1

0
1

1
1

2
1

3

A B C D E F

1
2

3
4

5
6

7
8

9
1

0
1

1
1

2
1

3

A B C D E F G
G

®

P
A

N
E

L

S
T

A
R

T
E

R
 C

O
N

T
R

O
L

 

T
E

R
M

IN
A

L
 I

N
 L

O
C

A
L

 

C
O

N
T

R
O

L
 C

E
N

T
E

R

T
E

R
M

IN
A

L
 I
N

 M
O

T
O

R
 

C
H

O
IC

E
)

T
E

R
M

IN
A

L
 I

N
 (

U
S

E
R

 

P
A

N
E

L

T
E

R
M

IN
A

L
 I
N

 F
IE

L
D

 

R
T

U

T
E

R
M

IN
A

L
 I
N

 

D
E

V
IC

E

T
E

R
M

IN
A

L
 A

T
 F

IE
L

D
 

P
L

C
/P

C
M

 P
A

N
E

L

T
E

R
M

IN
A

L
 I
N

 

 
 

(G
U

ID
E

D
)

S
IG

N
A

L
 

E
L

E
C

T
R

O
M

A
G

N
E

T
IC

 O
R

 S
O

N
IC

 

(N
O

T
 G

U
ID

E
D

)

E
L

E
C

T
R

O
M

A
G

N
E

T
IC

 O
R

 S
O

N
IC

 S
IG

N
A

L
 

S
E

C
O

N
D

A
R

Y
 P

R
O

C
E

S
S

 F
L

O
W

 I
N

 P
IP

E

C
H

A
N

N
E

L

IN
 

P
R

IM
A

R
Y

 P
R

O
C

E
S

S
 F

L
O

W
 

*

 

  
  

E
T

H
E

R
N

E
T

-
* 

=
 E

  
 F

IE
L

D
B

U
S

 H
2

F
O

U
N

D
A

T
IO

N
-

*
 =

 H
2

  
 F

IE
L

D
B

U
S

 H
1

F
O

U
N

D
A

T
IO

N
-

*
 =

 H
1

P
R

O
F

IB
U

S
 D

P
-

* 
=

 D
P

P
R

O
F

IB
U

S
 P

A
-

* 
=

 P
A

D
E

V
IC

E
N

E
T

-
* 

=
 D

C
O

N
N

E
C

T
O

R

D
IG

IT
A

L
 B

U
S

 

F
R

O
M

 D
R

A
W

IN
G

 
T

O
 D

R
A

W
IN

G
 

 

  

  

 
 

  

P
E

P
E

 

 
A

C
T

U
A

T
O

R
S

 

 

 

  

   

   

 

 

  

   

 

 

 

F
L

U
M

E
S

KNAT

P
D

E
L

D
IT

  

 

  

 

M
M

   

  

 

 

 

 

  

 

 

 

 

   

 

  

  

 

  

   

 

M

P
U

M
P

S

 
 

 

 

  

  

 

 

  

 
 

T

T
E

M
P

E
R

A
T

U
R

E
P

R
E

S
S

U
R

E

I/
O

D
IG

IT
A

L

B
U

S

  
 

 

 

 

 

 

    
 

      

 
x
o

x

x
o

x
o

o

 

 
 

 

 

 

 x
o

o

H
A

N
D

 S
W

IT
C

H
E

S

 

 

P
R

O
C

E
S

S
 S

W
IT

C
H

E
S

 

     

N
C

T
C

 

 

 

N
C

T
O

N
O

T
C

 

 

 

N
O

T
O

a  
b c

d

R
E

L
A

Y
S

M

 

 

 

M
W

H
-*

E
T

M

H
P

K
I-

*

S
C

H
E

M
A

T
IC

 M
IS

C

E
M
 

E
D
 

E
H
 

H P S

B
L

O
W

E
R

S
/C

O
M

P
R

E
S

S
O

R
S

C
H

E
C

K
 V

A
L

V
E

S

P
R

E
S

S
U

R
E

 V
A

L
V

E
S

W
E

IR
S

M
O

M
E

N
T

A
R

Y
 P

U
S

H
B

U
T

T
O

N

N
O

R
M

A
L

L
Y

 C
L

O
S

E
D

M
O

M
E

N
T

A
R

Y
 P

U
S

H
B

U
T

T
O

N

N
O

R
M

A
L

L
Y

 O
P

E
N

M
U

S
H

R
O

O
M

 H
E

A
D

 P
U

S
H

B
U

T
T

O
N

IN
D

IC
A

T
O

R
S

T
E

R
M

IN
A

L
 B

L
O

C
K

S

D
E

S
C

IP
T

IO
N

X
X

X
X

 

F
R

O
M

T
O

F
L

O
W

L

V
A

L
V

E
S

V
A

L
V

E
S

 C
O

N
T

IN
U

E
D

x
 -

 D
E

N
O

T
E

S
 P

O
S

IT
IO

N
 C

O
N

T
A

C
T

S
 C

L
O

S
E

D

T
H

R
E

E
 P

O
S

IT
IO

N
 S

E
L

E
C

T
O

R
 S

W
IT

C
H

 

x
 -

 D
E

N
O

T
E

S
 P

O
S

IT
IO

N
 C

O
N

T
A

C
T

S
 C

L
O

S
E

D

T
W

O
 P

O
S

IT
IO

N
 S

E
L

E
C

T
O

R
 S

W
IT

C
H

 

x
 -

 D
E

N
O

T
E

S
 P

O
S

IT
IO

N
 C

O
N

T
A

C
T

S
 C

L
O

S
E

D

P
A

D
L

O
C

K
 S

W
IT

C
H

 

x
 -

 D
E

N
O

T
E

S
 P

O
S

IT
IO

N
 C

O
N

T
A

C
T

S
 C

L
O

S
E

D

S
P

R
IN

G
-R

E
T

U
R

N

L
IM

IT
 S

W
IT

C
H

N
O

R
M

A
L

L
Y

 O
P

E
N

 

S
W

IT
C

H

H
E

L
D

 C
L

O
S

E
D

 L
IM

IT
 

N
O

R
M

A
L

L
Y

 O
P

E
N

 

M
O

D
U

L
A

T
IN

G

E
L

E
C

T
R

IC

H
Y

D
R

A
U

L
IC

E
L

E
C

T
R

IC

D
IS

C
R

E
T

E

E
L

E
C

T
R

IC

D
IA

P
H

R
A

G
M

H
A

N
D

H
Y

D
R

A
U

L
IC

P
N

E
U

M
A

T
IC

S
O

L
E

N
O

ID
O

P
E

N
/C

L
O

S
E

S
IN

G
L

E
 S

O
L

E
N

O
ID

P
N

E
U

M
A

T
IC

w
/ 

S
P

E
E

D
 C

O
N

T
R

O
L

S
IN

G
L

E
 S

O
L

E
N

O
ID

P
N

E
U

M
A

T
IC

O
P

E
N

/C
L

O
S

E

D
U

A
L

 S
O

L
E

N
O

ID

P
N

E
U

M
A

T
IC

O
P

E
N

/H
O

L
D

/C
L

O
S

E

D
U

A
L

 S
O

L
E

N
O

ID

P
N

E
U

M
A

T
IC

M
O

D
U

L
A

T
IN

G

P
N

E
U

M
A

T
IC

C
O

M
P

R
E

S
S

O
R

S
C

R
E

W

C
O

M
P

R
E

S
S

O
R

R
E

C
IP

R
O

C
A

T
IN

G

B
L

O
W

E
R

M
U

L
T

I 
S

T
A

G
E

C
E

N
T

R
IF

U
G

A
L

F
A

N

C
O

M
P

R
E

S
S

O
R

L
IQ

U
ID

 R
IN

G

B
L

O
W

E
R

R
O

T
A

R
Y

 L
O

B
E

P
R

E
V

E
N

T
O

R

B
A

C
K

 F
L

O
W

 

B
A

L
L

C
H

E
C

K

D
IA

P
H

R
A

G
M

D
O

U
B

L
E

 F
L

A
P

S
W

IN
G

S
W

IN
G

S
P

R
IN

G
 L

O
A

D
E

D

G
E

N
E

R
A

L

S
P

R
IN

G
 L

O
A

D
E

D

F
L

A
P

P
E

R
B

A
T

C
H

C
O

R
IO

L
IS

M
A

G
N

E
T

IC

O
R

IF
IC

E

A
N

N
U

B
A

R

P
IT

O
T

 T
U

B
E

/

A
V

E
R

A
G

IN
G

P
IT

O
T

 T
U

B
E

P
A

D
D

L
E

 W
H

E
E

L

T
H

E
R

M
A

L

R
O

T
A

M
E

T
E

R

T
U

R
B

IN
E

P
R

O
P

E
L

L
E

R
-

R
U

P
T

U
R

E
 D

IS
K

S
A

M
P

L
E

 P
O

R
T

S
IG

H
T

 T
U

B
E

D
A

M
P

E
N

E
R

P
U

L
S

A
T

IO
N

S
A

M
P

L
E

R

C
O

M
P

O
S

IT
E

P
E

R
IS

T
A

L
T

IC

R
E

S
T

R
IC

T
IO

N

O
R

IF
IC

E

C
H

A
N

G
E

M
A

T
E

R
IA

L

M
IX

E
R

M
O

T
O

R

N
O

Z
Z

L
E

M
A

N
O

M
E

T
E

R

S
T

A
T

IC
 M

IX
E

R

IN
L

IN
E

IN
L

E
T

 S
T

R
A

IN
E

R

C
O

N
N

E
C

T
IO

N

H
O

S
E

G
R

IN
D

E
R

E
X

C
H

A
N

G
E

R

H
E

A
T

 

H
O

IS
T

M
IX

E
R

H
O

R
IZ

O
N

T
A

L
G

A
S

 C
A

N
N

O
N

C
O

N
D

IT
IO

N
E

R

F
L

O
W

 

O
P

E
R

A
T

E
D

 V
L

V

w
/T

H
E

R
M

A
L

L
Y

F
L

A
M

E
 A

R
R

E
S

T
E

R

F
L

A
M

E
 A

R
R

E
S

T
E

R
F

IL
T

E
R

 S
E

P
A

R
A

T
O

R

F
IN

E
 F

IL
T

E
R

A
L

A
R

M
/S

E
N

S
O

R

F
IR

E
 

E
Y

E
W

A
S

H

F
IL

T
E

R

E
X

H
A

U
S

T
 F

A
N

O
R

 E
J
E

C
T

O
R

E
D

U
C

T
O

R

D
R

Y
E

R

D
E

S
IC

C
A

N
T

C
O

A
L

E
S

C
E

R

C
O

L
U

M
N

C
A

L
IB

R
A

T
IO

N
A

IR
 D

A
M

P
E

R

D
IF

F
U

S
E

R

A
IR

/ 
C

H
E

M
IC

A
L

S
T

R
A

IN
E

R

B
A

S
K

E
T

S
IL

E
N

C
E

R

B
L

O
W

-O
F

F

U
L

T
R

A
S

O
N

IC

T
U

N
IN

G
 F

O
R

K

S
U

B
M

E
R

S
IB

L
E

S
U

S
P

E
N

D
E

D
/

F
L

O
A

T

C
O

L
U

M
N

IN
V

E
R

T
E

D

R
A

D
A

R
 P

T
O

F

R
A

D
A

R
 T

D
R

E
L

E
C

T
R

O
D

E

P
R

E
S

S
U

R
E

D
IF

F
E

R
E

N
T

IA
L

C
A

P
A

C
IT

A
N

C
E

B
U

B
B

L
E

R

W
E

IR

S
T

O
P

F
L

A
P

K
N

IF
E

S
L

ID
E

S
L

U
IC

E
T

R
A

P
E

Z
O

ID
A

L

C
U

T
T

H
R

O
A

T

R
E

G
U

L
A

R

P
A

R
S

H
A

L
L

T
R

A
N

S
IT

 T
IM

E

U
L

T
R

A
-S

O
N

IC

V
-C

O
N

E

O
R

 F
L

O
W

 N
O

Z
Z

L
E

V
E

N
T

U
R

I 
T

U
B

E

V
O

R
T

E
X

D
E

T
E

C
T

O
R

S
M

O
K

E
 

O
F

F

S
T

R
A

IN
E

R
 w

/B
L

O
W

  

T
Y

P
E

S
T

R
A

IN
E

R
 W

Y
E

 

A
T

M
O

S
P

H
E

R
E

V
E

N
T

 T
O

 

V
E

N
T

V
A

P
O

R
IZ

E
R

H
E

A
T

E
R

V
A

P
O

R
 

A
IR

 G
A

P

B
L

IN
D

 F
L

A
N

G
E

P
L

U
G

G
E

D

C
A

P
P

E
D

 O
R

IN
C

R
E

A
S

E
R

C
O

N
C

E
N

T
R

IC

R
E

D
U

C
E

R

E
C

C
E

N
T

R
IC

IN
C

R
E

A
S

E
R

E
C

C
E

N
T

R
IC

D
R

A
IN

R
E

D
U

C
E

R

C
O

N
C

E
N

T
R

IC

C
O

U
P

L
IN

G

E
X

P
A

N
S

IO
N

C
E

N
T

E
R

V
IB

R
A

T
IO

N

E
X

P
A

N
S

IO
N

 J
O

IN
T

C
O

N
N

E
C

T
IO

N

F
L

E
X

IB
L

E

D
IS

C
O

N
N

E
C

T

Q
U

IC
K

U
N

IO
N

T
E

E

S
E

A
L

A
N

N
U

L
A

R

S
E

A
L

D
IA

P
H

R
A

G
M

 

S
A

N
IT

A
R

Y
 S

E
A

L

S
E

L
F

 C
O

N
T

A
IN

E
D

R
E

G
U

L
A

T
IN

G

B
A

C
K

P
R

E
S

S
U

R
E

E
X

T
E

R
N

A
L

 T
A

P

R
E

G
U

L
A

T
IN

G

B
A

C
K

P
R

E
S

S
U

R
E

S
E

L
F

 C
O

N
T

A
IN

E
D

R
E

D
U

C
IN

G

P
R

E
S

S
U

R
E

 

V
A

C
U

U
M

 R
E

L
IE

F

R
E

L
IE

F

P
R

E
S

S
U

R
E

 

R
E

G
U

L
A

T
IN

G

P
R

E
S

S
U

R
E

 T
A

P

E
X

T
E

R
N

A
L

R
E

D
U

C
IN

G
 

P
R

E
S

S
U

R
E

 
A

IR
 D

R
IV

E
N

C
E

N
T

R
IF

U
G

A
L

D
IA

P
H

R
A

G
M

C
H

E
M

IC
A

L
 F

E
E

D

D
IA

P
H

R
A

G
M

C
A

V
IT

Y

P
R

O
G

R
E

S
S

IV
E

P
IS

T
O

N

O
R

 H
O

S
E

P
E

R
IS

T
A

L
T

IC

G
E

A
R

S
U

M
P

S
U

B
M

E
R

S
IB

L
E

W
A

T
E

R
 C

H
A

M
P

C
H

O
P

P
E

R

V
E

R
T

IC
A

L
 

G
A

U
G

E

T
E

M
P

E
R

A
T

U
R

E
 

w
/T

H
E

R
M

O
W

E
L

L

T
E

M
P

E
R

A
T

U
R

E
 

T
H

E
R

M
O

M
E

T
E

R
A

IR
 R

E
L

IE
F

4
-W

A
Y

3
-W

A
Y

 P
L

U
G

3
-W

A
Y

A
N

G
L

E

B
A

L
L

B
A

L
L

 V
-N

O
T

C
H

B
U

T
T

E
R

F
L

Y

B
U

R
IE

D
 V

A
L

V
E

 B
O

X

B
U

T
T

E
R

F
L

Y
-

C
O

N
E

G
A

T
E

D
IA

P
H

R
A

G
M

M
U

D

H
O

S
E

G
L

O
B

E

V
A

L
V

E
 B

O
X

G
A

T
E

-B
U

R
IE

D
 

N
E

E
D

L
E

P
IN

C
H

E
C

C
E

N
T

R
IC

P
L

U
G

 

w
-V

A
L

V
E

 B
O

X

P
L

U
G

 E
C

C
E

N
T

R
IC

-B
U

R
IE

D
 V

A
L

V
E

 B
O

X

P
L

U
G

 C
O

N
C

E
N

T
R

IC

P
L

U
G

 C
O

N
C

E
N

T
R

IC

V
A

L
V

E
 B

O
X

L
U

B
R

IC
A

T
E

D
 B

U
R

IE
D

 

P
L

U
G

 E
C

C
E

N
T

R
IC

L
U

B
R

IC
A

T
E

D

P
L

U
G

 E
C

C
E

N
T

R
IC

L
U

B
R

IC
A

T
E

D

P
L

U
G

 C
O

N
C

E
N

T
R

IC

B
U

R
IE

D
 V

A
L

V
E

 B
O

X

L
U

B
R

IC
A

T
E

D

P
L

U
G

 C
O

N
C

E
N

T
R

IC

D
IS

C
H

A
R

G
E

P
U

M
P

 

T
E

L
E

S
C

O
P

IN
G

C
O

N
T

R
A

C
T

IO
N

S

R
E

C
T

A
N

G
U

L
A

R
 w

/o
 E

N
D

 

C
O

N
T

R
A

C
T

IO
N

S

R
E

C
T

A
N

G
U

L
A

R
 w

/ 
E

N
D

 

T
R

A
P

E
Z

O
ID

A
L

 (
C

IP
O

L
L

E
T

T
I)

P
U

L
L

 C
O

R
D

 S
W

IT
C

H

S
T

O
P

-L
O

C
K

O
U

T
 P

U
S

H
B

U
T

T
O

N

D
IG

IT
A

L
 B

U
S

D
IO

D
E

H
E

A
T

E
R

S

O
V

E
R

L
O

A
D

M
O

T
O

R

C
O

N
T

A
C

T

O
V

E
R

L
O

A
D

C
O

N
N

E
C

T
IO

N

D
R

A
W

O
U

T

G
R

O
U

N
D

B
A

T
T

E
R

Y

R
E

S
IS

T
O

R

C
A

P
A

C
IT

O
R

V
A

R
IS

T
O

R
T

IM
E

 M
E

T
E

R

E
L

A
P

S
E

D

H
E

A
T

E
R

W
IN

D
IN

G

M
O

T
O

R

S
P

A
C

E
 H

E
A

T
E

R

T
R

A
N

S
F

O
R

M
E

R

P
O

W
E

R

C
O

N
T

R
O

L
 

A
R

R
E

S
T

O
R

L
IG

H
T

N
IN

G

F
U

S
E

D
IS

C
O

N
N

E
C

T
S

O
L

E
N

O
ID

M
 =

 T
Y

P
E

M
E

T
E

R
 U

N
IT

 

M
O

T
O

R

N
O

R
M

A
L

L
Y

 C
L

O
S

E
D

 T
IM

E
D

 C
L

O
S

IN
G

T
IM

E
 D

E
L

A
Y

 C
O

N
T

A
C

T

N
O

R
M

A
L

L
Y

 O
P

E
N

 T
IM

E
D

 O
P

E
N

IN
G

T
IM

E
 D

E
L

A
Y

 C
O

N
T

A
C

T

N
O

R
M

A
L

L
Y

 C
L

O
S

E
D

 T
IM

E
D

 O
P

E
N

IN
G

T
IM

E
 D

E
L

A
Y

 C
O

N
T

A
C

T

N
O

R
M

A
L

L
Y

 O
P

E
N

 T
IM

E
D

 C
L

O
S

IN
G

T
IM

E
 D

E
L

A
Y

 C
O

N
T

A
C

T

C
O

N
T

R
O

L
 C

O
N

T
A

C
T

N
O

R
M

A
L

L
Y

 C
L

O
S

E
D

 

C
O

N
T

R
O

L
 C

O
N

T
A

C
T

N
O

R
M

A
L

L
Y

 O
P

E
N

 

=
 D

E
S

C
R

IP
T

IO
N

d

=
 T

IM
IN

G
 R

A
N

G
E

/S
E

T
T

IN
G

c  
  
  
  
T

D
O

F
F

 -
 T

IM
E

 D
E

L
A

Y
 O

N
 D

E
E

N
E

R
G

IZ
A

T
IO

N

=
 T

D
O

N
 -

 T
IM

E
 D

E
L

A
Y

 O
N

 E
N

E
R

G
IZ

A
T

IO
N

b

M
O

T
O

R
 S

T
A

R
T

E
R

 C
O

IL
 -

 R
E

V
E

R
S

E
-

R

M
O

T
O

R
 S

T
A

R
T

E
R

 C
O

IL
 -

 F
O

R
W

A
R

D
-

F

M
O

T
O

R
 S

T
A

R
T

E
R

 C
O

IL
 -

 H
IG

H
 S

P
E

E
D

-
H

M
O

T
O

R
 S

T
A

R
T

E
R

 C
O

IL
 -

 L
O

W
 S

P
E

E
D

-
L

M
O

T
O

R
 S

T
A

R
T

E
R

 C
O

IL
-

M

T
IM

E
 D

E
L

A
Y

 R
E

L
A

Y
-

T
D

C
O

N
T

R
O

L
 R

E
L

A
Y

-
C

R

=
 T

Y
P

E
aR

E
L

A
Y

 C
O

IL

T
O

R
Q

U
E

C
L

O
S

E
 O

N
 H

IG
H

 

T
O

R
Q

U
E

 S
W

IT
C

H

S
W

IT
C

H

H
E

L
D

 O
P

E
N

 L
IM

IT
 

N
O

R
M

A
L

L
Y

 C
L

O
S

E
D

T
O

R
Q

U
E

O
P

E
N

 O
N

 H
IG

H
 

T
O

R
Q

U
E

 S
W

IT
C

H
 

V
IB

R
A

T
IO

N

C
L

O
S

E
 O

N
 R

IS
IN

G
 

V
IB

R
A

T
IO

N
 S

W
IT

C
H

 

V
IB

R
A

T
IO

N

O
P

E
N

 O
N

 R
IS

IN
G

 

V
IB

R
A

T
IO

N
 S

W
IT

C
H

 

T
E

M
P

E
R

A
T

U
R

E

O
P

E
N

 O
N

 R
IS

IN
G

 

S
W

IT
C

H
 

T
E

M
P

E
R

A
T

U
R

E
 

IN
 F

L
O

W

O
P

E
N

 O
N

 I
N

C
R

E
A

S
E

 

F
L

O
W

 S
W

IT
C

H
 

T
E

M
P

E
R

A
T

U
R

E

C
L

O
S

E
 O

N
 R

IS
IN

G
 

S
W

IT
C

H
 

T
E

M
P

E
R

A
T

U
R

E
 

L
IM

IT
 S

W
IT

C
H

N
O

R
M

A
L

L
Y

 C
L

O
S

E
D

 

R
IS

IN
G

 P
R

E
S

S
U

R
E

S
W

IT
C

H
 O

P
E

N
 O

N
 

P
R

E
S

S
U

R
E

 

L
E

V
E

L

C
L

O
S

E
 O

N
 R

IS
IN

G
 

F
L

O
A

T
 S

W
IT

C
H

 

L
E

V
E

L

O
P

E
N

 O
N

 R
IS

IN
G

 

F
L

O
A

T
 S

W
IT

C
H

 

P
R

E
S

S
U

R
E

C
L

O
S

E
 O

N
 R

IS
IN

G
 

P
R

E
S

S
U

R
E

 S
W

IT
C

H
 S

IG
N

A
L

 C
O

N
T

IN
U

A
T

IO
N

T
O

/F
R

O
M

 S
H

E
E

T

C
O

N
T

IN
U

A
T

IO
N

U
N

IQ
U

E
 I

D
E

N
T

IF
IE

R

 D
E

S
C

R
IP

T
IO

N

G
E

N
E

R
A

L
 P

R
O

C
E

S
S

C
O

N
T

IN
U

A
T

IO
N

 T
A

G

H
Y

D
R

A
U

L
IC

 S
IG

N
A

L

C
A

P
IL

L
A

R
Y

 T
U

B
E

P
R

O
F

IB
U

S
 P

A

D
E

V
IC

E
N

E
T

F
O

U
N

D
A

T
IO

N
 F

IE
L

D
B

U
S

IN
 P

IP
E

P
R

IM
A

R
Y

 P
R

O
C

E
S

S
 F

L
O

W
 

C
H

A
N

N
E

L

IN
 

S
E

C
O

N
D

A
R

Y
 P

R
O

C
E

S
S

 F
L

O
W

 

B
L

O
W

E
R

S
IN

G
L

E
 S

T
A

G
E

 

C
E

N
T

R
IF

U
G

A
L

D
IS

P
L

A
C

E
M

E
N

T

P
O

S
IT

IV
E

-

D
O

P
P

L
E

R

U
L

T
R

A
S

O
N

IC
 

D
R

Y
E

R

R
E

F
R

IG
E

R
A

T
E

D
 

P
A

L
M

E
R

-B
O

W
L

U
S

L
E

O
P

O
L

D
-L

A
G

C
O

P
IP

E
 C

A
L

L
O

U
T

C
O

N
T

A
C

T

P
U

S
H

-P
U

L
L

 P
U

S
H

B
U

T
T

O
N

 M
A

IN
T

A
IN

E
D

 

P
R

O
C

E
S

S
 S

W
IT

C
H

E
S

 C
O

N
T

.

L
E

G
E

N
D

B
R

E
A

K
E

R

C
IR

C
U

IT
 

P
R

O
T

E
C

T
IO

N

S
U

R
G

E

T
R

A
N

S
IE

N
T

 

6
 -

 E
X

IS
T

IN
G

/F
U

T
U

R
E

5
 -

 P
O

W
E

R
 S

O
U

R
C

E

4
 -

 F
U

R
N

IS
H

E
D

 B
Y

3
 -

 F
U

N
C

T
IO

N

2
 -

 L
O

O
P

 N
U

M
B

E
R

1
 -

 T
A

G
 I
N

D
E

N
T

IF
E

R

IN
S

T
R

U
M

E
N

T
 B

U
B

B
L

E
 L

O
C

A
T

IO
N

S

POWER 

SOURCE

FIELDCONTROL PANEL

OPERATOR

INTERFACE/

CONTROL

DEVICES

SCADA

I/O

1 2 3 4 5 6 7 8 9
R

E
F

E
R

 T
O

 F
U

N
C

T
IO

N
 T

A
B

L
E

.

R
E

F
E

R
 T

O
 E

Q
U

IP
M

E
N

T
 D

E
S

C
R

IP
T

O
R

 T
A

B
L

E
.

R
E

F
E

R
 T

O
 P

O
W

E
R

 S
O

U
R

C
E

 T
A

B
L

E
.

  
  
  
  
F

B
V

-F
U

R
N

IS
H

E
D

 B
Y

 V
E

N
D

O
R

 
  

  
 

F
U

R
N

IS
H

E
D

 B
Y

: 
F

B
O

-F
U

R
N

IS
H

E
D

 B
Y

 O
W

N
E

R

T
A

B
L

E
.

R
E

F
E

R
 T

O
 I

N
S

T
R

U
M

E
N

T
 T

Y
P

E
 D

E
S

IG
N

A
T

IO
N

S
 

R
E

F
E

R
 T

O
 I

/O
 T

Y
P

E
 D

E
S

IG
N

A
T

IO
N

S
 T

A
B

L
E

.

T
A

B
L

E
.

R
E

F
E

R
 T

O
 E

Q
U

IP
M

E
N

T
 T

A
G

G
IN

G
 S

Y
S

T
E

M
 

R
E

F
E

R
 T

O
 O

P
E

R
A

T
O

R
 P

IL
O

T
 D

E
V

IC
E

 L
E

G
E

N
D

.

L
E

T
T

E
R

S
 T

A
B

L
E

.

R
E

F
E

R
 T

O
 I

N
S

T
R

U
M

E
N

T
 T

A
G

 I
D

E
N

T
IF

IC
A

T
IO

N
 

K
E

Y
 N

O
T

E
S

G
A

U
G

E
S

W
IT

C
H

P
R

E
S

S
U

R
E

 

P
S

H
P

I
P

IT

T
R

A
N

S
M

IT
T

E
R

W
IT

H
 I
N

T
E

G
R

A
L

 

IN
S

T
R

U
M

E
N

T
 

S
IN

G
L

E
 

T
R

A
N

S
M

IT
T

E
R

W
IT

H
 R

E
M

O
T

E
 

IN
S

T
R

U
M

E
N

T
 

S
IN

G
L

E
 

T
R

A
N

S
M

IT
T

E
R

P
R

E
S

S
U

R
E

E
X

A
M

P
L

E
S

 O
F

 T
Y

P
IC

A
L

 I
N

S
T

R
U

M
E

N
T

 L
A

Y
O

U
T

21

3 4 5

6

21

3 4 5

6

21

3 4 5

6

21

3 4 5

6
3 4 5

1 2

6

21

3 4 5

6

21

3 4 5

6

21

3 4 5

6
3 4 5

1 2

6

21

3 4 5

6
3 4 5

1 2

6

21

3 4 5

6
3 4 5

1 2

6
3 4 5

1 2

6

1 2

3 4 5

6

1 2

3 4 5

6

1
2

1
2

4
1

2
1

2
1

2
7

7
7

1
1

1
3

7
3

7
3

3
1

3
1

3 9

F
 -

 F
U

T
U

R
E

E
 -

 E
X

IS
T

IN
G

D
E

S
C

R
IP

T
IO

N
 O

R
 F

U
R

N
IS

H
E

D
 B

Y

P
O

W
E

R
 S

O
U

R
C

E

O
P

E
R

A
T

O
R

 I
N

A
C

C
E

S
S

IB
L

E

P
R

IM
A

R
Y

 F
U

N
C

T
IO

N

C
O

N
T

R
O

L
 E

L
E

M
E

N
T

IN
S

T
R

U
M

E
N

T
/

O
P

E
R

A
T

O
R

 A
C

C
E

S
S

IB
L

E

A
U

X
IL

IA
R

Y
 F

U
N

C
T

IO
N

C
O

N
T

R
O

L
 E

L
E

M
E

N
T

IN
S

T
R

U
M

E
N

T
/

O
P

E
R

A
T

O
R

 A
C

C
E

S
S

IB
L

E

P
R

IM
A

R
Y

 F
U

N
C

T
IO

N

C
O

N
T

R
O

L
 E

L
E

M
E

N
T

IN
S

T
R

U
M

E
N

T
/

IN
A

C
C

E
S

S
IB

L
E

O
P

E
R

A
T

O
R

P
R

IM
A

R
Y

 F
U

N
C

T
IO

N

P
O

W
E

R
 D

E
V

IC
E

A
C

C
E

S
S

IB
L

E

O
P

E
R

A
T

O
R

 

P
R

IM
A

R
Y

 F
U

N
C

T
IO

N

P
O

W
E

R
 D

E
V

IC
E

IN
T

E
R

F
A

C
E

O
P

E
R

A
T

O
R

 

P
IL

O
T

 D
E

V
IC

E

IN
T

E
R

F
A

C
E

H
U

M
A

N
 M

A
C

H
IN

E

(F
IE

L
D

B
U

S
 I

/O
)

I/
O

 R
E

G
IS

T
E

R

D
IG

IT
A

L
 B

U
S

I/
O

 P
O

IN
T

H
A

R
D

W
IR

E
D

 

T
E

R
M

IN
A

L

IN
T

E
R

F
A

C
E

O
P

E
R

A
T

O
R

 

S
C

A
D

A
 S

Y
S

T
E

M

O
P

E
R

A
T

O
R

 I
N

A
C

C
E

S
S

IB
L

E

A
U

X
IL

IA
R

Y
 F

U
N

C
T

IO
N

C
O

N
T

R
O

L
 E

L
E

M
E

N
T

IN
S

T
R

U
M

E
N

T
/

N
O

N
-P

O
W

E
R

E
D

F
IE

L
D

 E
Q

U
IP

M
E

N
T

P
O

W
E

R
E

D

P
R

IM
A

R
Y

 F
U

C
T

IO
N

F
IE

L
D

 E
Q

U
IP

M
E

N
T

P
O

W
E

R
E

D

A
U

IL
IA

R
Y

 F
U

N
C

T
IO

N

F
IE

L
D

 E
Q

U
IP

M
E

N
T

C
U

B
IC

L
E

/C
A

B
IN

E
T

S
T

A
R

T
E

R
/D

R
IV

E

F
IE

L
D

 E
Q

U
IP

M
E

N
T

6

3 4 5

1
 -

 2

E
L

E
M

E
N

T

P
R

IM
A

R
Y

 

IN
S

T
R

U
M

E
N

T

FIELD-6FIELD-5FIELD-4FIELD-3FIELD-2FIELD-1BLOCK TYPE

A
C

C
E

S
S

IB
L

E
 D

E
V

IC
E

S

F
O

R
 O

P
E

R
A

T
O

R
 

A
U

X
IL

IA
R

Y
 F

U
N

C
T

IO
N

 

P
O

W
E

R
 D

E
V

IC
E

D
E

F
IN

E
D

 B
E

L
O

W

L
E

G
E

N
D

 F
O

R
 B

L
O

C
K

S
 

 

  

C
L

E
A

N
E

D

M
E

C
H

A
N

IC
A

L
L

Y
 

S
T

R
A

IN
E

R
 -

IN
C

R
E

A
S

E
 I
N

 F
L

O
W

C
L

O
S

E
 O

N
 

F
L

O
W

 S
W

IT
C

H
 

S

P

S

P
~IY

I/
P

S

P

S

S S

P

S S

P

P

S

S

P

O C M
O

D
U

L
A

T
IN

G

H
Y

D
R

A
U

L
IC

w
/ 

S
P

E
E

D
 C

O
N

T
R

O
L

O
P

E
N

/C
L

O
S

E

P
N

E
U

M
A

T
IC

 D
U

A
L

 S
O

L
E

N
O

ID

w
/ 

S
P

E
E

D
 C

O
N

T
R

O
L

O
P

E
N

/C
L

O
S

E

P
N

E
U

M
A

T
IC

 M
O

D
U

L
A

T
IN

G

G
A

T
E

S
L

E
V

E
L

P
IP

IN
G

M
IS

C
. 
C

O
N

T
IN

U
E

D

M
IS

C
E

L
L

A
N

E
O

U
S

  

   
 

a
a

C
 =

 C
L

E
A

R

M
 =

 M
A

G
E

N
T

A

B
 =

 B
L

U
E

A
 =

 A
M

B
E

R

W
 =

 W
H

IT
E

G
 =

 G
R

E
E

N

R
 =

 R
E

D

a
 =

 L
E

N
S

 C
O

L
O

R
:

C
 =

 C
L

E
A

R

Y
 =

 Y
E

L
L

O
W

B
 =

 B
L

U
E

A
 =

 A
M

B
E

R

W
 =

 W
H

IT
E

G
 =

 G
R

E
E

N

R
 =

 R
E

D

a
 =

 L
E

N
S

 C
O

L
O

R
:

P
IL

O
T

 L
IG

H
T

B
E

A
C

O
N

H
O

R
N

aH

 

A
N

A
L

O
G

a

 

H
4

H
2

H
3

H
1

X
1

X
2

 a
a

 =
 I

N
P

U
T

 O
R

 O
U

T
P

U
T

 A
S

 I
N

D
IC

A
T

E
D

P
L

C
 D

IS
C

R
E

T
E

a
 =

 I
N

P
U

T
 O

R
 O

U
T

P
U

T
 A

S
 I

N
D

IC
A

T
E

D

P
L

C
 A

N
A

L
O

G

V
-N

O
T

C
H

 (
T

R
IA

N
G

U
L

A
R

)

IN
S

T
R

U
M

E
N

T
 L

IN
E

 S
Y

M
B

O
L

S

 

X
X

X
X

X
X M

IS
C

. 
P

&
ID

 S
Y

M
B

O
L

S

P
R

O
C

E
S

S

IN
S

T
R

U
M

E
N

T
 O

R
 C

O
N

N
E

C
T

IO
N

 T
O

 

P
N

E
U

M
A

T
IC

 S
IG

N
A

L

E
L

E
C

T
R

IC
 S

IG
N

A
L

P
R

O
F

IB
U

S
 D

P

W
IR

E
L

E
S

S
 E

T
H

E
R

N
E

T

F
IB

E
R

 O
P

T
IC

 E
T

H
E

R
N

E
T

C
O

P
P

E
R

 E
T

H
E

R
N

E
T

(S
O

F
T

W
A

R
E

 O
R

 D
A

T
A

 L
IN

K
)

IN
T

E
R

N
A

L
 S

Y
S

T
E

M
 L

IN
K

 

T
U

R
B

IN
E

V
E

R
T

IC
A

L
 

F
U

T
U

R
E

E
X

IS
T

IN
G

E
Q

U
IP

M
E

N
T

 E
N

C
L

O
S

U
R

E

Plot Date:    25-JAN-2019    10:55:34 AM User:  svcPW     Model:  Layout1    ColorTable:  gshade.ctb    DesignScript:  Carollo_Std_Pen_v0905.pen    PlotScale:  1:1

P
R

O
J
E

C
T

 N
O

.

LAST SAVED BY:

F
IL

E
 N

A
M

E
:

G
N

0
1

 

EWittner

E
S

W

E
S

W   
 

IN
S

T
R

U
M

E
N

T
A

T
IO

N

 

C
O

M
B

IN
E

D
 L

E
G

E
N

D
 -

 I

C
O

M
B

IN
E

D
 L

E
G

E
N

D
 -

 I
.d

g
n

D
A

T
E

R
E

V
B

Y
D

E
S

C
R

IP
T

IO
N

D
A

T
E

C
H

E
C

K
E

D

D
R

A
W

N

D
E

S
IG

N
E

D

X
X

X
X

X
.X

X

J
O

B
 
N

O
.

D
R

A
W

IN
G

 N
O

.

S
H

E
E

T
 N

O
.

S
C

A
L

E
S

 A
C

C
O

R
D

IN
G

L
Y

V
E

R
IF

Y
 S

C
A

L
E

S

T
H

IS
 S

H
E

E
T

, 
A

D
J
U

S
T

IF
 N

O
T

 O
N

E
 I
N

C
H

 O
N

B
A

R
 I
S

 O
N

E
 I
N

C
H

 O
N

O
R

IG
IN

A
L

 D
R

A
W

IN
G

0
1

"

O
F

  
X

X
M

O
N

T
H

 Y
E

A
R

C
A

R
O

L
L

O
 E

N
G

IN
E

E
R

S

T
Y

P
IC

A
L

 L
A

Y
O

U
T

1
2

3
4

5
6

7
8

9
1

0
1

1
1

2
1

3

A B C D E F

1
2

3
4

5
6

7
8

9
1

0
1

1
1

2
1

3

A B C D E F G
G

®

P
A

N
E

L

S
T

A
R

T
E

R
 C

O
N

T
R

O
L

 

T
E

R
M

IN
A

L
 I

N
 L

O
C

A
L

 

C
O

N
T

R
O

L
 C

E
N

T
E

R

T
E

R
M

IN
A

L
 I
N

 M
O

T
O

R
 

C
H

O
IC

E
)

T
E

R
M

IN
A

L
 I

N
 (

U
S

E
R

 

P
A

N
E

L

T
E

R
M

IN
A

L
 I
N

 F
IE

L
D

 

R
T

U

T
E

R
M

IN
A

L
 I
N

 

D
E

V
IC

E

T
E

R
M

IN
A

L
 A

T
 F

IE
L

D
 

P
L

C
/P

C
M

 P
A

N
E

L

T
E

R
M

IN
A

L
 I
N

 

 
 

(G
U

ID
E

D
)

S
IG

N
A

L
 

E
L

E
C

T
R

O
M

A
G

N
E

T
IC

 O
R

 S
O

N
IC

 

(N
O

T
 G

U
ID

E
D

)

E
L

E
C

T
R

O
M

A
G

N
E

T
IC

 O
R

 S
O

N
IC

 S
IG

N
A

L
 

S
E

C
O

N
D

A
R

Y
 P

R
O

C
E

S
S

 F
L

O
W

 I
N

 P
IP

E

C
H

A
N

N
E

L

IN
 

P
R

IM
A

R
Y

 P
R

O
C

E
S

S
 F

L
O

W
 

*

 

  
  

E
T

H
E

R
N

E
T

-
* 

=
 E

  
 F

IE
L

D
B

U
S

 H
2

F
O

U
N

D
A

T
IO

N
-

*
 =

 H
2

  
 F

IE
L

D
B

U
S

 H
1

F
O

U
N

D
A

T
IO

N
-

*
 =

 H
1

P
R

O
F

IB
U

S
 D

P
-

* 
=

 D
P

P
R

O
F

IB
U

S
 P

A
-

* 
=

 P
A

D
E

V
IC

E
N

E
T

-
* 

=
 D

C
O

N
N

E
C

T
O

R

D
IG

IT
A

L
 B

U
S

 

F
R

O
M

 D
R

A
W

IN
G

 
T

O
 D

R
A

W
IN

G
 

 

  

  

 
 

  

P
E

P
E

 

 
A

C
T

U
A

T
O

R
S

 

 

 

  

   

   

 

 

  

   

 

 

 

F
L

U
M

E
S

KNAT

P
D

E
L

D
IT

  

 

  

 

M
M

   

  

 

 

 

 

  

 

 

 

 

   

 

  

  

 

  

   

 

M

P
U

M
P

S

 
 

 

 

  

  

 

 

  

 
 

T

T
E

M
P

E
R

A
T

U
R

E
P

R
E

S
S

U
R

E

I/
O

D
IG

IT
A

L

B
U

S

  
 

 

 

 

 

 

    
 

      

 
x
o

x

x
o

x
o

o

 

 
 

 

 

 

 x
o

o

H
A

N
D

 S
W

IT
C

H
E

S

 

 

P
R

O
C

E
S

S
 S

W
IT

C
H

E
S

 

     

N
C

T
C

 

 

 

N
C

T
O

N
O

T
C

 

 

 

N
O

T
O

a  
b c

d

R
E

L
A

Y
S

M

 

 

 

M
W

H
-*

E
T

M

H
P

K
I-

*

S
C

H
E

M
A

T
IC

 M
IS

C

E
M
 

E
D
 

E
H
 

H P S

B
L

O
W

E
R

S
/C

O
M

P
R

E
S

S
O

R
S

C
H

E
C

K
 V

A
L

V
E

S

P
R

E
S

S
U

R
E

 V
A

L
V

E
S

W
E

IR
S

M
O

M
E

N
T

A
R

Y
 P

U
S

H
B

U
T

T
O

N

N
O

R
M

A
L

L
Y

 C
L

O
S

E
D

M
O

M
E

N
T

A
R

Y
 P

U
S

H
B

U
T

T
O

N

N
O

R
M

A
L

L
Y

 O
P

E
N

M
U

S
H

R
O

O
M

 H
E

A
D

 P
U

S
H

B
U

T
T

O
N

IN
D

IC
A

T
O

R
S

T
E

R
M

IN
A

L
 B

L
O

C
K

S

D
E

S
C

IP
T

IO
N

X
X

X
X

 

F
R

O
M

T
O

F
L

O
W

L

V
A

L
V

E
S

V
A

L
V

E
S

 C
O

N
T

IN
U

E
D

x
 -

 D
E

N
O

T
E

S
 P

O
S

IT
IO

N
 C

O
N

T
A

C
T

S
 C

L
O

S
E

D

T
H

R
E

E
 P

O
S

IT
IO

N
 S

E
L

E
C

T
O

R
 S

W
IT

C
H

 

x
 -

 D
E

N
O

T
E

S
 P

O
S

IT
IO

N
 C

O
N

T
A

C
T

S
 C

L
O

S
E

D

T
W

O
 P

O
S

IT
IO

N
 S

E
L

E
C

T
O

R
 S

W
IT

C
H

 

x
 -

 D
E

N
O

T
E

S
 P

O
S

IT
IO

N
 C

O
N

T
A

C
T

S
 C

L
O

S
E

D

P
A

D
L

O
C

K
 S

W
IT

C
H

 

x
 -

 D
E

N
O

T
E

S
 P

O
S

IT
IO

N
 C

O
N

T
A

C
T

S
 C

L
O

S
E

D

S
P

R
IN

G
-R

E
T

U
R

N

L
IM

IT
 S

W
IT

C
H

N
O

R
M

A
L

L
Y

 O
P

E
N

 

S
W

IT
C

H

H
E

L
D

 C
L

O
S

E
D

 L
IM

IT
 

N
O

R
M

A
L

L
Y

 O
P

E
N

 

M
O

D
U

L
A

T
IN

G

E
L

E
C

T
R

IC

H
Y

D
R

A
U

L
IC

E
L

E
C

T
R

IC

D
IS

C
R

E
T

E

E
L

E
C

T
R

IC

D
IA

P
H

R
A

G
M

H
A

N
D

H
Y

D
R

A
U

L
IC

P
N

E
U

M
A

T
IC

S
O

L
E

N
O

ID
O

P
E

N
/C

L
O

S
E

S
IN

G
L

E
 S

O
L

E
N

O
ID

P
N

E
U

M
A

T
IC

w
/ 

S
P

E
E

D
 C

O
N

T
R

O
L

S
IN

G
L

E
 S

O
L

E
N

O
ID

P
N

E
U

M
A

T
IC

O
P

E
N

/C
L

O
S

E

D
U

A
L

 S
O

L
E

N
O

ID

P
N

E
U

M
A

T
IC

O
P

E
N

/H
O

L
D

/C
L

O
S

E

D
U

A
L

 S
O

L
E

N
O

ID

P
N

E
U

M
A

T
IC

M
O

D
U

L
A

T
IN

G

P
N

E
U

M
A

T
IC

C
O

M
P

R
E

S
S

O
R

S
C

R
E

W

C
O

M
P

R
E

S
S

O
R

R
E

C
IP

R
O

C
A

T
IN

G

B
L

O
W

E
R

M
U

L
T

I 
S

T
A

G
E

C
E

N
T

R
IF

U
G

A
L

F
A

N

C
O

M
P

R
E

S
S

O
R

L
IQ

U
ID

 R
IN

G

B
L

O
W

E
R

R
O

T
A

R
Y

 L
O

B
E

P
R

E
V

E
N

T
O

R

B
A

C
K

 F
L

O
W

 

B
A

L
L

C
H

E
C

K

D
IA

P
H

R
A

G
M

D
O

U
B

L
E

 F
L

A
P

S
W

IN
G

S
W

IN
G

S
P

R
IN

G
 L

O
A

D
E

D

G
E

N
E

R
A

L

S
P

R
IN

G
 L

O
A

D
E

D

F
L

A
P

P
E

R
B

A
T

C
H

C
O

R
IO

L
IS

M
A

G
N

E
T

IC

O
R

IF
IC

E

A
N

N
U

B
A

R

P
IT

O
T

 T
U

B
E

/

A
V

E
R

A
G

IN
G

P
IT

O
T

 T
U

B
E

P
A

D
D

L
E

 W
H

E
E

L

T
H

E
R

M
A

L

R
O

T
A

M
E

T
E

R

T
U

R
B

IN
E

P
R

O
P

E
L

L
E

R
-

R
U

P
T

U
R

E
 D

IS
K

S
A

M
P

L
E

 P
O

R
T

S
IG

H
T

 T
U

B
E

D
A

M
P

E
N

E
R

P
U

L
S

A
T

IO
N

S
A

M
P

L
E

R

C
O

M
P

O
S

IT
E

P
E

R
IS

T
A

L
T

IC

R
E

S
T

R
IC

T
IO

N

O
R

IF
IC

E

C
H

A
N

G
E

M
A

T
E

R
IA

L

M
IX

E
R

M
O

T
O

R

N
O

Z
Z

L
E

M
A

N
O

M
E

T
E

R

S
T

A
T

IC
 M

IX
E

R

IN
L

IN
E

IN
L

E
T

 S
T

R
A

IN
E

R

C
O

N
N

E
C

T
IO

N

H
O

S
E

G
R

IN
D

E
R

E
X

C
H

A
N

G
E

R

H
E

A
T

 

H
O

IS
T

M
IX

E
R

H
O

R
IZ

O
N

T
A

L
G

A
S

 C
A

N
N

O
N

C
O

N
D

IT
IO

N
E

R

F
L

O
W

 

O
P

E
R

A
T

E
D

 V
L

V

w
/T

H
E

R
M

A
L

L
Y

F
L

A
M

E
 A

R
R

E
S

T
E

R

F
L

A
M

E
 A

R
R

E
S

T
E

R
F

IL
T

E
R

 S
E

P
A

R
A

T
O

R

F
IN

E
 F

IL
T

E
R

A
L

A
R

M
/S

E
N

S
O

R

F
IR

E
 

E
Y

E
W

A
S

H

F
IL

T
E

R

E
X

H
A

U
S

T
 F

A
N

O
R

 E
J
E

C
T

O
R

E
D

U
C

T
O

R

D
R

Y
E

R

D
E

S
IC

C
A

N
T

C
O

A
L

E
S

C
E

R

C
O

L
U

M
N

C
A

L
IB

R
A

T
IO

N
A

IR
 D

A
M

P
E

R

D
IF

F
U

S
E

R

A
IR

/ 
C

H
E

M
IC

A
L

S
T

R
A

IN
E

R

B
A

S
K

E
T

S
IL

E
N

C
E

R

B
L

O
W

-O
F

F

U
L

T
R

A
S

O
N

IC

T
U

N
IN

G
 F

O
R

K

S
U

B
M

E
R

S
IB

L
E

S
U

S
P

E
N

D
E

D
/

F
L

O
A

T

C
O

L
U

M
N

IN
V

E
R

T
E

D

R
A

D
A

R
 P

T
O

F

R
A

D
A

R
 T

D
R

E
L

E
C

T
R

O
D

E

P
R

E
S

S
U

R
E

D
IF

F
E

R
E

N
T

IA
L

C
A

P
A

C
IT

A
N

C
E

B
U

B
B

L
E

R

W
E

IR

S
T

O
P

F
L

A
P

K
N

IF
E

S
L

ID
E

S
L

U
IC

E
T

R
A

P
E

Z
O

ID
A

L

C
U

T
T

H
R

O
A

T

R
E

G
U

L
A

R

P
A

R
S

H
A

L
L

T
R

A
N

S
IT

 T
IM

E

U
L

T
R

A
-S

O
N

IC

V
-C

O
N

E

O
R

 F
L

O
W

 N
O

Z
Z

L
E

V
E

N
T

U
R

I 
T

U
B

E

V
O

R
T

E
X

D
E

T
E

C
T

O
R

S
M

O
K

E
 

O
F

F

S
T

R
A

IN
E

R
 w

/B
L

O
W

  

T
Y

P
E

S
T

R
A

IN
E

R
 W

Y
E

 

A
T

M
O

S
P

H
E

R
E

V
E

N
T

 T
O

 

V
E

N
T

V
A

P
O

R
IZ

E
R

H
E

A
T

E
R

V
A

P
O

R
 

A
IR

 G
A

P

B
L

IN
D

 F
L

A
N

G
E

P
L

U
G

G
E

D

C
A

P
P

E
D

 O
R

IN
C

R
E

A
S

E
R

C
O

N
C

E
N

T
R

IC

R
E

D
U

C
E

R

E
C

C
E

N
T

R
IC

IN
C

R
E

A
S

E
R

E
C

C
E

N
T

R
IC

D
R

A
IN

R
E

D
U

C
E

R

C
O

N
C

E
N

T
R

IC

C
O

U
P

L
IN

G

E
X

P
A

N
S

IO
N

C
E

N
T

E
R

V
IB

R
A

T
IO

N

E
X

P
A

N
S

IO
N

 J
O

IN
T

C
O

N
N

E
C

T
IO

N

F
L

E
X

IB
L

E

D
IS

C
O

N
N

E
C

T

Q
U

IC
K

U
N

IO
N

T
E

E

S
E

A
L

A
N

N
U

L
A

R

S
E

A
L

D
IA

P
H

R
A

G
M

 

S
A

N
IT

A
R

Y
 S

E
A

L

S
E

L
F

 C
O

N
T

A
IN

E
D

R
E

G
U

L
A

T
IN

G

B
A

C
K

P
R

E
S

S
U

R
E

E
X

T
E

R
N

A
L

 T
A

P

R
E

G
U

L
A

T
IN

G

B
A

C
K

P
R

E
S

S
U

R
E

S
E

L
F

 C
O

N
T

A
IN

E
D

R
E

D
U

C
IN

G

P
R

E
S

S
U

R
E

 

V
A

C
U

U
M

 R
E

L
IE

F

R
E

L
IE

F

P
R

E
S

S
U

R
E

 

R
E

G
U

L
A

T
IN

G

P
R

E
S

S
U

R
E

 T
A

P

E
X

T
E

R
N

A
L

R
E

D
U

C
IN

G
 

P
R

E
S

S
U

R
E

 
A

IR
 D

R
IV

E
N

C
E

N
T

R
IF

U
G

A
L

D
IA

P
H

R
A

G
M

C
H

E
M

IC
A

L
 F

E
E

D

D
IA

P
H

R
A

G
M

C
A

V
IT

Y

P
R

O
G

R
E

S
S

IV
E

P
IS

T
O

N

O
R

 H
O

S
E

P
E

R
IS

T
A

L
T

IC

G
E

A
R

S
U

M
P

S
U

B
M

E
R

S
IB

L
E

W
A

T
E

R
 C

H
A

M
P

C
H

O
P

P
E

R

V
E

R
T

IC
A

L
 

G
A

U
G

E

T
E

M
P

E
R

A
T

U
R

E
 

w
/T

H
E

R
M

O
W

E
L

L

T
E

M
P

E
R

A
T

U
R

E
 

T
H

E
R

M
O

M
E

T
E

R
A

IR
 R

E
L

IE
F

4
-W

A
Y

3
-W

A
Y

 P
L

U
G

3
-W

A
Y

A
N

G
L

E

B
A

L
L

B
A

L
L

 V
-N

O
T

C
H

B
U

T
T

E
R

F
L

Y

B
U

R
IE

D
 V

A
L

V
E

 B
O

X

B
U

T
T

E
R

F
L

Y
-

C
O

N
E

G
A

T
E

D
IA

P
H

R
A

G
M

M
U

D

H
O

S
E

G
L

O
B

E

V
A

L
V

E
 B

O
X

G
A

T
E

-B
U

R
IE

D
 

N
E

E
D

L
E

P
IN

C
H

E
C

C
E

N
T

R
IC

P
L

U
G

 

w
-V

A
L

V
E

 B
O

X

P
L

U
G

 E
C

C
E

N
T

R
IC

-B
U

R
IE

D
 V

A
L

V
E

 B
O

X

P
L

U
G

 C
O

N
C

E
N

T
R

IC

P
L

U
G

 C
O

N
C

E
N

T
R

IC

V
A

L
V

E
 B

O
X

L
U

B
R

IC
A

T
E

D
 B

U
R

IE
D

 

P
L

U
G

 E
C

C
E

N
T

R
IC

L
U

B
R

IC
A

T
E

D

P
L

U
G

 E
C

C
E

N
T

R
IC

L
U

B
R

IC
A

T
E

D

P
L

U
G

 C
O

N
C

E
N

T
R

IC

B
U

R
IE

D
 V

A
L

V
E

 B
O

X

L
U

B
R

IC
A

T
E

D

P
L

U
G

 C
O

N
C

E
N

T
R

IC

D
IS

C
H

A
R

G
E

P
U

M
P

 

T
E

L
E

S
C

O
P

IN
G

C
O

N
T

R
A

C
T

IO
N

S

R
E

C
T

A
N

G
U

L
A

R
 w

/o
 E

N
D

 

C
O

N
T

R
A

C
T

IO
N

S

R
E

C
T

A
N

G
U

L
A

R
 w

/ 
E

N
D

 

T
R

A
P

E
Z

O
ID

A
L

 (
C

IP
O

L
L

E
T

T
I)

P
U

L
L

 C
O

R
D

 S
W

IT
C

H

S
T

O
P

-L
O

C
K

O
U

T
 P

U
S

H
B

U
T

T
O

N

D
IG

IT
A

L
 B

U
S

D
IO

D
E

H
E

A
T

E
R

S

O
V

E
R

L
O

A
D

M
O

T
O

R

C
O

N
T

A
C

T

O
V

E
R

L
O

A
D

C
O

N
N

E
C

T
IO

N

D
R

A
W

O
U

T

G
R

O
U

N
D

B
A

T
T

E
R

Y

R
E

S
IS

T
O

R

C
A

P
A

C
IT

O
R

V
A

R
IS

T
O

R
T

IM
E

 M
E

T
E

R

E
L

A
P

S
E

D

H
E

A
T

E
R

W
IN

D
IN

G

M
O

T
O

R

S
P

A
C

E
 H

E
A

T
E

R

T
R

A
N

S
F

O
R

M
E

R

P
O

W
E

R

C
O

N
T

R
O

L
 

A
R

R
E

S
T

O
R

L
IG

H
T

N
IN

G

F
U

S
E

D
IS

C
O

N
N

E
C

T
S

O
L

E
N

O
ID

M
 =

 T
Y

P
E

M
E

T
E

R
 U

N
IT

 

M
O

T
O

R

N
O

R
M

A
L

L
Y

 C
L

O
S

E
D

 T
IM

E
D

 C
L

O
S

IN
G

T
IM

E
 D

E
L

A
Y

 C
O

N
T

A
C

T

N
O

R
M

A
L

L
Y

 O
P

E
N

 T
IM

E
D

 O
P

E
N

IN
G

T
IM

E
 D

E
L

A
Y

 C
O

N
T

A
C

T

N
O

R
M

A
L

L
Y

 C
L

O
S

E
D

 T
IM

E
D

 O
P

E
N

IN
G

T
IM

E
 D

E
L

A
Y

 C
O

N
T

A
C

T

N
O

R
M

A
L

L
Y

 O
P

E
N

 T
IM

E
D

 C
L

O
S

IN
G

T
IM

E
 D

E
L

A
Y

 C
O

N
T

A
C

T

C
O

N
T

R
O

L
 C

O
N

T
A

C
T

N
O

R
M

A
L

L
Y

 C
L

O
S

E
D

 

C
O

N
T

R
O

L
 C

O
N

T
A

C
T

N
O

R
M

A
L

L
Y

 O
P

E
N

 

=
 D

E
S

C
R

IP
T

IO
N

d

=
 T

IM
IN

G
 R

A
N

G
E

/S
E

T
T

IN
G

c  
  
  
  
T

D
O

F
F

 -
 T

IM
E

 D
E

L
A

Y
 O

N
 D

E
E

N
E

R
G

IZ
A

T
IO

N

=
 T

D
O

N
 -

 T
IM

E
 D

E
L

A
Y

 O
N

 E
N

E
R

G
IZ

A
T

IO
N

b

M
O

T
O

R
 S

T
A

R
T

E
R

 C
O

IL
 -

 R
E

V
E

R
S

E
-

R

M
O

T
O

R
 S

T
A

R
T

E
R

 C
O

IL
 -

 F
O

R
W

A
R

D
-

F

M
O

T
O

R
 S

T
A

R
T

E
R

 C
O

IL
 -

 H
IG

H
 S

P
E

E
D

-
H

M
O

T
O

R
 S

T
A

R
T

E
R

 C
O

IL
 -

 L
O

W
 S

P
E

E
D

-
L

M
O

T
O

R
 S

T
A

R
T

E
R

 C
O

IL
-

M

T
IM

E
 D

E
L

A
Y

 R
E

L
A

Y
-

T
D

C
O

N
T

R
O

L
 R

E
L

A
Y

-
C

R

=
 T

Y
P

E
aR

E
L

A
Y

 C
O

IL

T
O

R
Q

U
E

C
L

O
S

E
 O

N
 H

IG
H

 

T
O

R
Q

U
E

 S
W

IT
C

H

S
W

IT
C

H

H
E

L
D

 O
P

E
N

 L
IM

IT
 

N
O

R
M

A
L

L
Y

 C
L

O
S

E
D

T
O

R
Q

U
E

O
P

E
N

 O
N

 H
IG

H
 

T
O

R
Q

U
E

 S
W

IT
C

H
 

V
IB

R
A

T
IO

N

C
L

O
S

E
 O

N
 R

IS
IN

G
 

V
IB

R
A

T
IO

N
 S

W
IT

C
H

 

V
IB

R
A

T
IO

N

O
P

E
N

 O
N

 R
IS

IN
G

 

V
IB

R
A

T
IO

N
 S

W
IT

C
H

 

T
E

M
P

E
R

A
T

U
R

E

O
P

E
N

 O
N

 R
IS

IN
G

 

S
W

IT
C

H
 

T
E

M
P

E
R

A
T

U
R

E
 

IN
 F

L
O

W

O
P

E
N

 O
N

 I
N

C
R

E
A

S
E

 

F
L

O
W

 S
W

IT
C

H
 

T
E

M
P

E
R

A
T

U
R

E

C
L

O
S

E
 O

N
 R

IS
IN

G
 

S
W

IT
C

H
 

T
E

M
P

E
R

A
T

U
R

E
 

L
IM

IT
 S

W
IT

C
H

N
O

R
M

A
L

L
Y

 C
L

O
S

E
D

 

R
IS

IN
G

 P
R

E
S

S
U

R
E

S
W

IT
C

H
 O

P
E

N
 O

N
 

P
R

E
S

S
U

R
E

 

L
E

V
E

L

C
L

O
S

E
 O

N
 R

IS
IN

G
 

F
L

O
A

T
 S

W
IT

C
H

 

L
E

V
E

L

O
P

E
N

 O
N

 R
IS

IN
G

 

F
L

O
A

T
 S

W
IT

C
H

 

P
R

E
S

S
U

R
E

C
L

O
S

E
 O

N
 R

IS
IN

G
 

P
R

E
S

S
U

R
E

 S
W

IT
C

H
 S

IG
N

A
L

 C
O

N
T

IN
U

A
T

IO
N

T
O

/F
R

O
M

 S
H

E
E

T

C
O

N
T

IN
U

A
T

IO
N

U
N

IQ
U

E
 I

D
E

N
T

IF
IE

R

 D
E

S
C

R
IP

T
IO

N

G
E

N
E

R
A

L
 P

R
O

C
E

S
S

C
O

N
T

IN
U

A
T

IO
N

 T
A

G

H
Y

D
R

A
U

L
IC

 S
IG

N
A

L

C
A

P
IL

L
A

R
Y

 T
U

B
E

P
R

O
F

IB
U

S
 P

A

D
E

V
IC

E
N

E
T

F
O

U
N

D
A

T
IO

N
 F

IE
L

D
B

U
S

IN
 P

IP
E

P
R

IM
A

R
Y

 P
R

O
C

E
S

S
 F

L
O

W
 

C
H

A
N

N
E

L

IN
 

S
E

C
O

N
D

A
R

Y
 P

R
O

C
E

S
S

 F
L

O
W

 

B
L

O
W

E
R

S
IN

G
L

E
 S

T
A

G
E

 

C
E

N
T

R
IF

U
G

A
L

D
IS

P
L

A
C

E
M

E
N

T

P
O

S
IT

IV
E

-

D
O

P
P

L
E

R

U
L

T
R

A
S

O
N

IC
 

D
R

Y
E

R

R
E

F
R

IG
E

R
A

T
E

D
 

P
A

L
M

E
R

-B
O

W
L

U
S

L
E

O
P

O
L

D
-L

A
G

C
O

P
IP

E
 C

A
L

L
O

U
T

C
O

N
T

A
C

T

P
U

S
H

-P
U

L
L

 P
U

S
H

B
U

T
T

O
N

 M
A

IN
T

A
IN

E
D

 

P
R

O
C

E
S

S
 S

W
IT

C
H

E
S

 C
O

N
T

.

L
E

G
E

N
D

B
R

E
A

K
E

R

C
IR

C
U

IT
 

P
R

O
T

E
C

T
IO

N

S
U

R
G

E

T
R

A
N

S
IE

N
T

 

6
 -

 E
X

IS
T

IN
G

/F
U

T
U

R
E

5
 -

 P
O

W
E

R
 S

O
U

R
C

E

4
 -

 F
U

R
N

IS
H

E
D

 B
Y

3
 -

 F
U

N
C

T
IO

N

2
 -

 L
O

O
P

 N
U

M
B

E
R

1
 -

 T
A

G
 I
N

D
E

N
T

IF
E

R

IN
S

T
R

U
M

E
N

T
 B

U
B

B
L

E
 L

O
C

A
T

IO
N

S

POWER 

SOURCE

FIELDCONTROL PANEL

OPERATOR

INTERFACE/

CONTROL

DEVICES

SCADA

I/O

1 2 3 4 5 6 7 8 9
R

E
F

E
R

 T
O

 F
U

N
C

T
IO

N
 T

A
B

L
E

.

R
E

F
E

R
 T

O
 E

Q
U

IP
M

E
N

T
 D

E
S

C
R

IP
T

O
R

 T
A

B
L

E
.

R
E

F
E

R
 T

O
 P

O
W

E
R

 S
O

U
R

C
E

 T
A

B
L

E
.

  
  
  
  
F

B
V

-F
U

R
N

IS
H

E
D

 B
Y

 V
E

N
D

O
R

 
  

  
 

F
U

R
N

IS
H

E
D

 B
Y

: 
F

B
O

-F
U

R
N

IS
H

E
D

 B
Y

 O
W

N
E

R

T
A

B
L

E
.

R
E

F
E

R
 T

O
 I

N
S

T
R

U
M

E
N

T
 T

Y
P

E
 D

E
S

IG
N

A
T

IO
N

S
 

R
E

F
E

R
 T

O
 I

/O
 T

Y
P

E
 D

E
S

IG
N

A
T

IO
N

S
 T

A
B

L
E

.

T
A

B
L

E
.

R
E

F
E

R
 T

O
 E

Q
U

IP
M

E
N

T
 T

A
G

G
IN

G
 S

Y
S

T
E

M
 

R
E

F
E

R
 T

O
 O

P
E

R
A

T
O

R
 P

IL
O

T
 D

E
V

IC
E

 L
E

G
E

N
D

.

L
E

T
T

E
R

S
 T

A
B

L
E

.

R
E

F
E

R
 T

O
 I

N
S

T
R

U
M

E
N

T
 T

A
G

 I
D

E
N

T
IF

IC
A

T
IO

N
 

K
E

Y
 N

O
T

E
S

G
A

U
G

E
S

W
IT

C
H

P
R

E
S

S
U

R
E

 

P
S

H
P

I
P

IT

T
R

A
N

S
M

IT
T

E
R

W
IT

H
 I
N

T
E

G
R

A
L

 

IN
S

T
R

U
M

E
N

T
 

S
IN

G
L

E
 

T
R

A
N

S
M

IT
T

E
R

W
IT

H
 R

E
M

O
T

E
 

IN
S

T
R

U
M

E
N

T
 

S
IN

G
L

E
 

T
R

A
N

S
M

IT
T

E
R

P
R

E
S

S
U

R
E

E
X

A
M

P
L

E
S

 O
F

 T
Y

P
IC

A
L

 I
N

S
T

R
U

M
E

N
T

 L
A

Y
O

U
T

21

3 4 5

6

21

3 4 5

6

21

3 4 5

6

21

3 4 5

6
3 4 5

1 2

6

21

3 4 5

6

21

3 4 5

6

21

3 4 5

6
3 4 5

1 2

6

21

3 4 5

6
3 4 5

1 2

6

21

3 4 5

6
3 4 5

1 2

6
3 4 5

1 2

6

1 2

3 4 5

6

1 2

3 4 5

6

1
2

1
2

4
1

2
1

2
1

2
7

7
7

1
1

1
3

7
3

7
3

3
1

3
1

3 9

F
 -

 F
U

T
U

R
E

E
 -

 E
X

IS
T

IN
G

D
E

S
C

R
IP

T
IO

N
 O

R
 F

U
R

N
IS

H
E

D
 B

Y

P
O

W
E

R
 S

O
U

R
C

E

O
P

E
R

A
T

O
R

 I
N

A
C

C
E

S
S

IB
L

E

P
R

IM
A

R
Y

 F
U

N
C

T
IO

N

C
O

N
T

R
O

L
 E

L
E

M
E

N
T

IN
S

T
R

U
M

E
N

T
/

O
P

E
R

A
T

O
R

 A
C

C
E

S
S

IB
L

E

A
U

X
IL

IA
R

Y
 F

U
N

C
T

IO
N

C
O

N
T

R
O

L
 E

L
E

M
E

N
T

IN
S

T
R

U
M

E
N

T
/

O
P

E
R

A
T

O
R

 A
C

C
E

S
S

IB
L

E

P
R

IM
A

R
Y

 F
U

N
C

T
IO

N

C
O

N
T

R
O

L
 E

L
E

M
E

N
T

IN
S

T
R

U
M

E
N

T
/

IN
A

C
C

E
S

S
IB

L
E

O
P

E
R

A
T

O
R

P
R

IM
A

R
Y

 F
U

N
C

T
IO

N

P
O

W
E

R
 D

E
V

IC
E

A
C

C
E

S
S

IB
L

E

O
P

E
R

A
T

O
R

 

P
R

IM
A

R
Y

 F
U

N
C

T
IO

N

P
O

W
E

R
 D

E
V

IC
E

IN
T

E
R

F
A

C
E

O
P

E
R

A
T

O
R

 

P
IL

O
T

 D
E

V
IC

E

IN
T

E
R

F
A

C
E

H
U

M
A

N
 M

A
C

H
IN

E

(F
IE

L
D

B
U

S
 I

/O
)

I/
O

 R
E

G
IS

T
E

R

D
IG

IT
A

L
 B

U
S

I/
O

 P
O

IN
T

H
A

R
D

W
IR

E
D

 

T
E

R
M

IN
A

L

IN
T

E
R

F
A

C
E

O
P

E
R

A
T

O
R

 

S
C

A
D

A
 S

Y
S

T
E

M

O
P

E
R

A
T

O
R

 I
N

A
C

C
E

S
S

IB
L

E

A
U

X
IL

IA
R

Y
 F

U
N

C
T

IO
N

C
O

N
T

R
O

L
 E

L
E

M
E

N
T

IN
S

T
R

U
M

E
N

T
/

N
O

N
-P

O
W

E
R

E
D

F
IE

L
D

 E
Q

U
IP

M
E

N
T

P
O

W
E

R
E

D

P
R

IM
A

R
Y

 F
U

C
T

IO
N

F
IE

L
D

 E
Q

U
IP

M
E

N
T

P
O

W
E

R
E

D

A
U

IL
IA

R
Y

 F
U

N
C

T
IO

N

F
IE

L
D

 E
Q

U
IP

M
E

N
T

C
U

B
IC

L
E

/C
A

B
IN

E
T

S
T

A
R

T
E

R
/D

R
IV

E

F
IE

L
D

 E
Q

U
IP

M
E

N
T

6

3 4 5

1
 -

 2

E
L

E
M

E
N

T

P
R

IM
A

R
Y

 

IN
S

T
R

U
M

E
N

T

FIELD-6FIELD-5FIELD-4FIELD-3FIELD-2FIELD-1BLOCK TYPE

A
C

C
E

S
S

IB
L

E
 D

E
V

IC
E

S

F
O

R
 O

P
E

R
A

T
O

R
 

A
U

X
IL

IA
R

Y
 F

U
N

C
T

IO
N

 

P
O

W
E

R
 D

E
V

IC
E

D
E

F
IN

E
D

 B
E

L
O

W

L
E

G
E

N
D

 F
O

R
 B

L
O

C
K

S
 

 

  

C
L

E
A

N
E

D

M
E

C
H

A
N

IC
A

L
L

Y
 

S
T

R
A

IN
E

R
 -

IN
C

R
E

A
S

E
 I
N

 F
L

O
W

C
L

O
S

E
 O

N
 

F
L

O
W

 S
W

IT
C

H
 

S

P

S

P
~IY

I/
P

S

P

S

S S

P

S S

P

P

S

S

P

O C M
O

D
U

L
A

T
IN

G

H
Y

D
R

A
U

L
IC

w
/ 

S
P

E
E

D
 C

O
N

T
R

O
L

O
P

E
N

/C
L

O
S

E

P
N

E
U

M
A

T
IC

 D
U

A
L

 S
O

L
E

N
O

ID

w
/ 

S
P

E
E

D
 C

O
N

T
R

O
L

O
P

E
N

/C
L

O
S

E

P
N

E
U

M
A

T
IC

 M
O

D
U

L
A

T
IN

G

G
A

T
E

S
L

E
V

E
L

P
IP

IN
G

M
IS

C
. 
C

O
N

T
IN

U
E

D

M
IS

C
E

L
L

A
N

E
O

U
S

  

   
 

a
a

C
 =

 C
L

E
A

R

M
 =

 M
A

G
E

N
T

A

B
 =

 B
L

U
E

A
 =

 A
M

B
E

R

W
 =

 W
H

IT
E

G
 =

 G
R

E
E

N

R
 =

 R
E

D

a
 =

 L
E

N
S

 C
O

L
O

R
:

C
 =

 C
L

E
A

R

Y
 =

 Y
E

L
L

O
W

B
 =

 B
L

U
E

A
 =

 A
M

B
E

R

W
 =

 W
H

IT
E

G
 =

 G
R

E
E

N

R
 =

 R
E

D

a
 =

 L
E

N
S

 C
O

L
O

R
:

P
IL

O
T

 L
IG

H
T

B
E

A
C

O
N

H
O

R
N

aH

 

A
N

A
L

O
G

a

 

H
4

H
2

H
3

H
1

X
1

X
2

 a
a

 =
 I

N
P

U
T

 O
R

 O
U

T
P

U
T

 A
S

 I
N

D
IC

A
T

E
D

P
L

C
 D

IS
C

R
E

T
E

a
 =

 I
N

P
U

T
 O

R
 O

U
T

P
U

T
 A

S
 I

N
D

IC
A

T
E

D

P
L

C
 A

N
A

L
O

G

V
-N

O
T

C
H

 (
T

R
IA

N
G

U
L

A
R

)

IN
S

T
R

U
M

E
N

T
 L

IN
E

 S
Y

M
B

O
L

S

 

X
X

X
X

X
X M

IS
C

. 
P

&
ID

 S
Y

M
B

O
L

S

P
R

O
C

E
S

S

IN
S

T
R

U
M

E
N

T
 O

R
 C

O
N

N
E

C
T

IO
N

 T
O

 

P
N

E
U

M
A

T
IC

 S
IG

N
A

L

E
L

E
C

T
R

IC
 S

IG
N

A
L

P
R

O
F

IB
U

S
 D

P

W
IR

E
L

E
S

S
 E

T
H

E
R

N
E

T

F
IB

E
R

 O
P

T
IC

 E
T

H
E

R
N

E
T

C
O

P
P

E
R

 E
T

H
E

R
N

E
T

(S
O

F
T

W
A

R
E

 O
R

 D
A

T
A

 L
IN

K
)

IN
T

E
R

N
A

L
 S

Y
S

T
E

M
 L

IN
K

 

T
U

R
B

IN
E

V
E

R
T

IC
A

L
 

F
U

T
U

R
E

E
X

IS
T

IN
G

E
Q

U
IP

M
E

N
T

 E
N

C
L

O
S

U
R

E

Plot Date:    25-JAN-2019    10:55:34 AM User:  svcPW     Model:  Layout1    ColorTable:  gshade.ctb    DesignScript:  Carollo_Std_Pen_v0905.pen    PlotScale:  1:1

P
R

O
J
E

C
T

 N
O

.

LAST SAVED BY:

F
IL

E
 N

A
M

E
:

G
N

0
1

 

EWittner

E
S

W

E
S

W   
 

IN
S

T
R

U
M

E
N

T
A

T
IO

N

 

C
O

M
B

IN
E

D
 L

E
G

E
N

D
 -

 I

C
O

M
B

IN
E

D
 L

E
G

E
N

D
 -

 I
.d

g
n

PLANT
IRRIGATION

SYSTEM

D
A

T
E

R
E

V
B

Y
D

E
S

C
R

IP
T

IO
N

D
A

T
E

C
H

E
C

K
E

D

D
R

A
W

N

D
E

S
IG

N
E

D

X
X

X
X

X
.X

X

J
O

B
 
N

O
.

D
R

A
W

IN
G

 N
O

.

S
H

E
E

T
 N

O
.

S
C

A
L

E
S

 A
C

C
O

R
D

IN
G

L
Y

V
E

R
IF

Y
 S

C
A

L
E

S

T
H

IS
 S

H
E

E
T

, 
A

D
J
U

S
T

IF
 N

O
T

 O
N

E
 I
N

C
H

 O
N

B
A

R
 I
S

 O
N

E
 I
N

C
H

 O
N

O
R

IG
IN

A
L

 D
R

A
W

IN
G

0
1

"

O
F

  
X

X
M

O
N

T
H

 Y
E

A
R

C
A

R
O

L
L

O
 E

N
G

IN
E

E
R

S

T
Y

P
IC

A
L

 L
A

Y
O

U
T

1
2

3
4

5
6

7
8

9
1

0
1

1
1

2
1

3

A B C D E F

1
2

3
4

5
6

7
8

9
1

0
1

1
1

2
1

3

A B C D E F G
G

®

P
A

N
E

L

S
T

A
R

T
E

R
 C

O
N

T
R

O
L

 

T
E

R
M

IN
A

L
 I
N

 L
O

C
A

L
 

C
O

N
T

R
O

L
 C

E
N

T
E

R

T
E

R
M

IN
A

L
 I
N

 M
O

T
O

R
 

C
H

O
IC

E
)

T
E

R
M

IN
A

L
 I

N
 (

U
S

E
R

 

P
A

N
E

L

T
E

R
M

IN
A

L
 I
N

 F
IE

L
D

 

R
T

U

T
E

R
M

IN
A

L
 I
N

 

D
E

V
IC

E

T
E

R
M

IN
A

L
 A

T
 F

IE
L

D
 

P
L

C
/P

C
M

 P
A

N
E

L

T
E

R
M

IN
A

L
 I
N

 

 
 

(G
U

ID
E

D
)

S
IG

N
A

L
 

E
L

E
C

T
R

O
M

A
G

N
E

T
IC

 O
R

 S
O

N
IC

 

(N
O

T
 G

U
ID

E
D

)

E
L

E
C

T
R

O
M

A
G

N
E

T
IC

 O
R

 S
O

N
IC

 S
IG

N
A

L
 

S
E

C
O

N
D

A
R

Y
 P

R
O

C
E

S
S

 F
L

O
W

 I
N

 P
IP

E

C
H

A
N

N
E

L

IN
 

P
R

IM
A

R
Y

 P
R

O
C

E
S

S
 F

L
O

W
 

*

 

  
  

E
T

H
E

R
N

E
T

-
* 

=
 E

  
 F

IE
L

D
B

U
S

 H
2

F
O

U
N

D
A

T
IO

N
-

*
 =

 H
2

  
 F

IE
L

D
B

U
S

 H
1

F
O

U
N

D
A

T
IO

N
-

*
 =

 H
1

P
R

O
F

IB
U

S
 D

P
-

* 
=

 D
P

P
R

O
F

IB
U

S
 P

A
-

* 
=

 P
A

D
E

V
IC

E
N

E
T

-
* 

=
 D

C
O

N
N

E
C

T
O

R

D
IG

IT
A

L
 B

U
S

 

F
R

O
M

 D
R

A
W

IN
G

 
T

O
 D

R
A

W
IN

G
 

 

  

  

 
 

  

P
E

P
E

 

 
A

C
T

U
A

T
O

R
S

 

 

 

  

   

   

 

 

  

   

 

 

 

F
L

U
M

E
S

KNAT

P
D

E
L

D
IT

  

 

  

 

M
M

   

  

 

 

 

 

  

 

 

 

 

   

 

  

  

 

  

   

 

M

P
U

M
P

S

 
 

 

 

  

  

 

 

  

 
 

T

T
E

M
P

E
R

A
T

U
R

E
P

R
E

S
S

U
R

E

I/
O

D
IG

IT
A

L

B
U

S

  
 

 

 

 

 

 

    
 

      

 
x
o

x

x
o

x
o

o

 

 
 

 

 

 

 x
o

o

H
A

N
D

 S
W

IT
C

H
E

S

 

 

P
R

O
C

E
S

S
 S

W
IT

C
H

E
S

 

     

N
C

T
C

 

 

 

N
C

T
O

N
O

T
C

 

 

 

N
O

T
O

a  
b c

d

R
E

L
A

Y
S

M

 

 

 

M
W

H
-*

E
T

M

H
P

K
I-

*

S
C

H
E

M
A

T
IC

 M
IS

C

E
M
 

E
D
 

E
H
 

H P S

B
L

O
W

E
R

S
/C

O
M

P
R

E
S

S
O

R
S

C
H

E
C

K
 V

A
L

V
E

S

P
R

E
S

S
U

R
E

 V
A

L
V

E
S

W
E

IR
S

M
O

M
E

N
T

A
R

Y
 P

U
S

H
B

U
T

T
O

N

N
O

R
M

A
L

L
Y

 C
L

O
S

E
D

M
O

M
E

N
T

A
R

Y
 P

U
S

H
B

U
T

T
O

N

N
O

R
M

A
L

L
Y

 O
P

E
N

M
U

S
H

R
O

O
M

 H
E

A
D

 P
U

S
H

B
U

T
T

O
N

IN
D

IC
A

T
O

R
S

T
E

R
M

IN
A

L
 B

L
O

C
K

S

D
E

S
C

IP
T

IO
N

X
X

X
X

 

F
R

O
M

T
O

F
L

O
W

L

V
A

L
V

E
S

V
A

L
V

E
S

 C
O

N
T

IN
U

E
D

x
 -

 D
E

N
O

T
E

S
 P

O
S

IT
IO

N
 C

O
N

T
A

C
T

S
 C

L
O

S
E

D

T
H

R
E

E
 P

O
S

IT
IO

N
 S

E
L

E
C

T
O

R
 S

W
IT

C
H

 

x
 -

 D
E

N
O

T
E

S
 P

O
S

IT
IO

N
 C

O
N

T
A

C
T

S
 C

L
O

S
E

D

T
W

O
 P

O
S

IT
IO

N
 S

E
L

E
C

T
O

R
 S

W
IT

C
H

 

x
 -

 D
E

N
O

T
E

S
 P

O
S

IT
IO

N
 C

O
N

T
A

C
T

S
 C

L
O

S
E

D

P
A

D
L

O
C

K
 S

W
IT

C
H

 

x
 -

 D
E

N
O

T
E

S
 P

O
S

IT
IO

N
 C

O
N

T
A

C
T

S
 C

L
O

S
E

D

S
P

R
IN

G
-R

E
T

U
R

N

L
IM

IT
 S

W
IT

C
H

N
O

R
M

A
L

L
Y

 O
P

E
N

 

S
W

IT
C

H

H
E

L
D

 C
L

O
S

E
D

 L
IM

IT
 

N
O

R
M

A
L

L
Y

 O
P

E
N

 

M
O

D
U

L
A

T
IN

G

E
L

E
C

T
R

IC

H
Y

D
R

A
U

L
IC

E
L

E
C

T
R

IC

D
IS

C
R

E
T

E

E
L

E
C

T
R

IC

D
IA

P
H

R
A

G
M

H
A

N
D

H
Y

D
R

A
U

L
IC

P
N

E
U

M
A

T
IC

S
O

L
E

N
O

ID
O

P
E

N
/C

L
O

S
E

S
IN

G
L

E
 S

O
L

E
N

O
ID

P
N

E
U

M
A

T
IC

w
/ 

S
P

E
E

D
 C

O
N

T
R

O
L

S
IN

G
L

E
 S

O
L

E
N

O
ID

P
N

E
U

M
A

T
IC

O
P

E
N

/C
L

O
S

E

D
U

A
L

 S
O

L
E

N
O

ID

P
N

E
U

M
A

T
IC

O
P

E
N

/H
O

L
D

/C
L

O
S

E

D
U

A
L

 S
O

L
E

N
O

ID

P
N

E
U

M
A

T
IC

M
O

D
U

L
A

T
IN

G

P
N

E
U

M
A

T
IC

C
O

M
P

R
E

S
S

O
R

S
C

R
E

W

C
O

M
P

R
E

S
S

O
R

R
E

C
IP

R
O

C
A

T
IN

G

B
L

O
W

E
R

M
U

L
T

I 
S

T
A

G
E

C
E

N
T

R
IF

U
G

A
L

F
A

N

C
O

M
P

R
E

S
S

O
R

L
IQ

U
ID

 R
IN

G

B
L

O
W

E
R

R
O

T
A

R
Y

 L
O

B
E

P
R

E
V

E
N

T
O

R

B
A

C
K

 F
L

O
W

 

B
A

L
L

C
H

E
C

K

D
IA

P
H

R
A

G
M

D
O

U
B

L
E

 F
L

A
P

S
W

IN
G

S
W

IN
G

S
P

R
IN

G
 L

O
A

D
E

D

G
E

N
E

R
A

L

S
P

R
IN

G
 L

O
A

D
E

D

F
L

A
P

P
E

R
B

A
T

C
H

C
O

R
IO

L
IS

M
A

G
N

E
T

IC

O
R

IF
IC

E

A
N

N
U

B
A

R

P
IT

O
T

 T
U

B
E

/

A
V

E
R

A
G

IN
G

P
IT

O
T

 T
U

B
E

P
A

D
D

L
E

 W
H

E
E

L

T
H

E
R

M
A

L

R
O

T
A

M
E

T
E

R

T
U

R
B

IN
E

P
R

O
P

E
L

L
E

R
-

R
U

P
T

U
R

E
 D

IS
K

S
A

M
P

L
E

 P
O

R
T

S
IG

H
T

 T
U

B
E

D
A

M
P

E
N

E
R

P
U

L
S

A
T

IO
N

S
A

M
P

L
E

R

C
O

M
P

O
S

IT
E

P
E

R
IS

T
A

L
T

IC

R
E

S
T

R
IC

T
IO

N

O
R

IF
IC

E

C
H

A
N

G
E

M
A

T
E

R
IA

L

M
IX

E
R

M
O

T
O

R

N
O

Z
Z

L
E

M
A

N
O

M
E

T
E

R

S
T

A
T

IC
 M

IX
E

R

IN
L

IN
E

IN
L

E
T

 S
T

R
A

IN
E

R

C
O

N
N

E
C

T
IO

N

H
O

S
E

G
R

IN
D

E
R

E
X

C
H

A
N

G
E

R

H
E

A
T

 

H
O

IS
T

M
IX

E
R

H
O

R
IZ

O
N

T
A

L
G

A
S

 C
A

N
N

O
N

C
O

N
D

IT
IO

N
E

R

F
L

O
W

 

O
P

E
R

A
T

E
D

 V
L

V

w
/T

H
E

R
M

A
L

L
Y

F
L

A
M

E
 A

R
R

E
S

T
E

R

F
L

A
M

E
 A

R
R

E
S

T
E

R
F

IL
T

E
R

 S
E

P
A

R
A

T
O

R

F
IN

E
 F

IL
T

E
R

A
L

A
R

M
/S

E
N

S
O

R

F
IR

E
 

E
Y

E
W

A
S

H

F
IL

T
E

R

E
X

H
A

U
S

T
 F

A
N

O
R

 E
J
E

C
T

O
R

E
D

U
C

T
O

R

D
R

Y
E

R

D
E

S
IC

C
A

N
T

C
O

A
L

E
S

C
E

R

C
O

L
U

M
N

C
A

L
IB

R
A

T
IO

N
A

IR
 D

A
M

P
E

R

D
IF

F
U

S
E

R

A
IR

/ 
C

H
E

M
IC

A
L

S
T

R
A

IN
E

R

B
A

S
K

E
T

S
IL

E
N

C
E

R

B
L

O
W

-O
F

F

U
L

T
R

A
S

O
N

IC

T
U

N
IN

G
 F

O
R

K

S
U

B
M

E
R

S
IB

L
E

S
U

S
P

E
N

D
E

D
/

F
L

O
A

T

C
O

L
U

M
N

IN
V

E
R

T
E

D

R
A

D
A

R
 P

T
O

F

R
A

D
A

R
 T

D
R

E
L

E
C

T
R

O
D

E

P
R

E
S

S
U

R
E

D
IF

F
E

R
E

N
T

IA
L

C
A

P
A

C
IT

A
N

C
E

B
U

B
B

L
E

R

W
E

IR

S
T

O
P

F
L

A
P

K
N

IF
E

S
L

ID
E

S
L

U
IC

E
T

R
A

P
E

Z
O

ID
A

L

C
U

T
T

H
R

O
A

T

R
E

G
U

L
A

R

P
A

R
S

H
A

L
L

T
R

A
N

S
IT

 T
IM

E

U
L

T
R

A
-S

O
N

IC

V
-C

O
N

E

O
R

 F
L

O
W

 N
O

Z
Z

L
E

V
E

N
T

U
R

I 
T

U
B

E

V
O

R
T

E
X

D
E

T
E

C
T

O
R

S
M

O
K

E
 

O
F

F

S
T

R
A

IN
E

R
 w

/B
L

O
W

  

T
Y

P
E

S
T

R
A

IN
E

R
 W

Y
E

 

A
T

M
O

S
P

H
E

R
E

V
E

N
T

 T
O

 

V
E

N
T

V
A

P
O

R
IZ

E
R

H
E

A
T

E
R

V
A

P
O

R
 

A
IR

 G
A

P

B
L

IN
D

 F
L

A
N

G
E

P
L

U
G

G
E

D

C
A

P
P

E
D

 O
R

IN
C

R
E

A
S

E
R

C
O

N
C

E
N

T
R

IC

R
E

D
U

C
E

R

E
C

C
E

N
T

R
IC

IN
C

R
E

A
S

E
R

E
C

C
E

N
T

R
IC

D
R

A
IN

R
E

D
U

C
E

R

C
O

N
C

E
N

T
R

IC

C
O

U
P

L
IN

G

E
X

P
A

N
S

IO
N

C
E

N
T

E
R

V
IB

R
A

T
IO

N

E
X

P
A

N
S

IO
N

 J
O

IN
T

C
O

N
N

E
C

T
IO

N

F
L

E
X

IB
L

E

D
IS

C
O

N
N

E
C

T

Q
U

IC
K

U
N

IO
N

T
E

E

S
E

A
L

A
N

N
U

L
A

R

S
E

A
L

D
IA

P
H

R
A

G
M

 

S
A

N
IT

A
R

Y
 S

E
A

L

S
E

L
F

 C
O

N
T

A
IN

E
D

R
E

G
U

L
A

T
IN

G

B
A

C
K

P
R

E
S

S
U

R
E

E
X

T
E

R
N

A
L

 T
A

P

R
E

G
U

L
A

T
IN

G

B
A

C
K

P
R

E
S

S
U

R
E

S
E

L
F

 C
O

N
T

A
IN

E
D

R
E

D
U

C
IN

G

P
R

E
S

S
U

R
E

 

V
A

C
U

U
M

 R
E

L
IE

F

R
E

L
IE

F

P
R

E
S

S
U

R
E

 

R
E

G
U

L
A

T
IN

G

P
R

E
S

S
U

R
E

 T
A

P

E
X

T
E

R
N

A
L

R
E

D
U

C
IN

G
 

P
R

E
S

S
U

R
E

 
A

IR
 D

R
IV

E
N

C
E

N
T

R
IF

U
G

A
L

D
IA

P
H

R
A

G
M

C
H

E
M

IC
A

L
 F

E
E

D

D
IA

P
H

R
A

G
M

C
A

V
IT

Y

P
R

O
G

R
E

S
S

IV
E

P
IS

T
O

N

O
R

 H
O

S
E

P
E

R
IS

T
A

L
T

IC

G
E

A
R

S
U

M
P

S
U

B
M

E
R

S
IB

L
E

W
A

T
E

R
 C

H
A

M
P

C
H

O
P

P
E

R

V
E

R
T

IC
A

L
 

G
A

U
G

E

T
E

M
P

E
R

A
T

U
R

E
 

w
/T

H
E

R
M

O
W

E
L

L

T
E

M
P

E
R

A
T

U
R

E
 

T
H

E
R

M
O

M
E

T
E

R
A

IR
 R

E
L

IE
F

4
-W

A
Y

3
-W

A
Y

 P
L

U
G

3
-W

A
Y

A
N

G
L

E

B
A

L
L

B
A

L
L

 V
-N

O
T

C
H

B
U

T
T

E
R

F
L

Y

B
U

R
IE

D
 V

A
L

V
E

 B
O

X

B
U

T
T

E
R

F
L

Y
-

C
O

N
E

G
A

T
E

D
IA

P
H

R
A

G
M

M
U

D

H
O

S
E

G
L

O
B

E

V
A

L
V

E
 B

O
X

G
A

T
E

-B
U

R
IE

D
 

N
E

E
D

L
E

P
IN

C
H

E
C

C
E

N
T

R
IC

P
L

U
G

 

w
-V

A
L

V
E

 B
O

X

P
L

U
G

 E
C

C
E

N
T

R
IC

-B
U

R
IE

D
 V

A
L

V
E

 B
O

X

P
L

U
G

 C
O

N
C

E
N

T
R

IC

P
L

U
G

 C
O

N
C

E
N

T
R

IC

V
A

L
V

E
 B

O
X

L
U

B
R

IC
A

T
E

D
 B

U
R

IE
D

 

P
L

U
G

 E
C

C
E

N
T

R
IC

L
U

B
R

IC
A

T
E

D

P
L

U
G

 E
C

C
E

N
T

R
IC

L
U

B
R

IC
A

T
E

D

P
L

U
G

 C
O

N
C

E
N

T
R

IC

B
U

R
IE

D
 V

A
L

V
E

 B
O

X

L
U

B
R

IC
A

T
E

D

P
L

U
G

 C
O

N
C

E
N

T
R

IC

D
IS

C
H

A
R

G
E

P
U

M
P

 

T
E

L
E

S
C

O
P

IN
G

C
O

N
T

R
A

C
T

IO
N

S

R
E

C
T

A
N

G
U

L
A

R
 w

/o
 E

N
D

 

C
O

N
T

R
A

C
T

IO
N

S

R
E

C
T

A
N

G
U

L
A

R
 w

/ 
E

N
D

 

T
R

A
P

E
Z

O
ID

A
L

 (
C

IP
O

L
L

E
T

T
I)

P
U

L
L

 C
O

R
D

 S
W

IT
C

H

S
T

O
P

-L
O

C
K

O
U

T
 P

U
S

H
B

U
T

T
O

N

D
IG

IT
A

L
 B

U
S

D
IO

D
E

H
E

A
T

E
R

S

O
V

E
R

L
O

A
D

M
O

T
O

R

C
O

N
T

A
C

T

O
V

E
R

L
O

A
D

C
O

N
N

E
C

T
IO

N

D
R

A
W

O
U

T

G
R

O
U

N
D

B
A

T
T

E
R

Y

R
E

S
IS

T
O

R

C
A

P
A

C
IT

O
R

V
A

R
IS

T
O

R
T

IM
E

 M
E

T
E

R

E
L

A
P

S
E

D

H
E

A
T

E
R

W
IN

D
IN

G

M
O

T
O

R

S
P

A
C

E
 H

E
A

T
E

R

T
R

A
N

S
F

O
R

M
E

R

P
O

W
E

R

C
O

N
T

R
O

L
 

A
R

R
E

S
T

O
R

L
IG

H
T

N
IN

G

F
U

S
E

D
IS

C
O

N
N

E
C

T
S

O
L

E
N

O
ID

M
 =

 T
Y

P
E

M
E

T
E

R
 U

N
IT

 

M
O

T
O

R

N
O

R
M

A
L

L
Y

 C
L

O
S

E
D

 T
IM

E
D

 C
L

O
S

IN
G

T
IM

E
 D

E
L

A
Y

 C
O

N
T

A
C

T

N
O

R
M

A
L

L
Y

 O
P

E
N

 T
IM

E
D

 O
P

E
N

IN
G

T
IM

E
 D

E
L

A
Y

 C
O

N
T

A
C

T

N
O

R
M

A
L

L
Y

 C
L

O
S

E
D

 T
IM

E
D

 O
P

E
N

IN
G

T
IM

E
 D

E
L

A
Y

 C
O

N
T

A
C

T

N
O

R
M

A
L

L
Y

 O
P

E
N

 T
IM

E
D

 C
L

O
S

IN
G

T
IM

E
 D

E
L

A
Y

 C
O

N
T

A
C

T

C
O

N
T

R
O

L
 C

O
N

T
A

C
T

N
O

R
M

A
L

L
Y

 C
L

O
S

E
D

 

C
O

N
T

R
O

L
 C

O
N

T
A

C
T

N
O

R
M

A
L

L
Y

 O
P

E
N

 

=
 D

E
S

C
R

IP
T

IO
N

d

=
 T

IM
IN

G
 R

A
N

G
E

/S
E

T
T

IN
G

c  
  
  
  
T

D
O

F
F

 -
 T

IM
E

 D
E

L
A

Y
 O

N
 D

E
E

N
E

R
G

IZ
A

T
IO

N

=
 T

D
O

N
 -

 T
IM

E
 D

E
L

A
Y

 O
N

 E
N

E
R

G
IZ

A
T

IO
N

b

M
O

T
O

R
 S

T
A

R
T

E
R

 C
O

IL
 -

 R
E

V
E

R
S

E
-

R

M
O

T
O

R
 S

T
A

R
T

E
R

 C
O

IL
 -

 F
O

R
W

A
R

D
-

F

M
O

T
O

R
 S

T
A

R
T

E
R

 C
O

IL
 -

 H
IG

H
 S

P
E

E
D

-
H

M
O

T
O

R
 S

T
A

R
T

E
R

 C
O

IL
 -

 L
O

W
 S

P
E

E
D

-
L

M
O

T
O

R
 S

T
A

R
T

E
R

 C
O

IL
-

M

T
IM

E
 D

E
L

A
Y

 R
E

L
A

Y
-

T
D

C
O

N
T

R
O

L
 R

E
L

A
Y

-
C

R

=
 T

Y
P

E
aR

E
L

A
Y

 C
O

IL

T
O

R
Q

U
E

C
L

O
S

E
 O

N
 H

IG
H

 

T
O

R
Q

U
E

 S
W

IT
C

H

S
W

IT
C

H

H
E

L
D

 O
P

E
N

 L
IM

IT
 

N
O

R
M

A
L

L
Y

 C
L

O
S

E
D

T
O

R
Q

U
E

O
P

E
N

 O
N

 H
IG

H
 

T
O

R
Q

U
E

 S
W

IT
C

H
 

V
IB

R
A

T
IO

N

C
L

O
S

E
 O

N
 R

IS
IN

G
 

V
IB

R
A

T
IO

N
 S

W
IT

C
H

 

V
IB

R
A

T
IO

N

O
P

E
N

 O
N

 R
IS

IN
G

 

V
IB

R
A

T
IO

N
 S

W
IT

C
H

 

T
E

M
P

E
R

A
T

U
R

E

O
P

E
N

 O
N

 R
IS

IN
G

 

S
W

IT
C

H
 

T
E

M
P

E
R

A
T

U
R

E
 

IN
 F

L
O

W

O
P

E
N

 O
N

 I
N

C
R

E
A

S
E

 

F
L

O
W

 S
W

IT
C

H
 

T
E

M
P

E
R

A
T

U
R

E

C
L

O
S

E
 O

N
 R

IS
IN

G
 

S
W

IT
C

H
 

T
E

M
P

E
R

A
T

U
R

E
 

L
IM

IT
 S

W
IT

C
H

N
O

R
M

A
L

L
Y

 C
L

O
S

E
D

 

R
IS

IN
G

 P
R

E
S

S
U

R
E

S
W

IT
C

H
 O

P
E

N
 O

N
 

P
R

E
S

S
U

R
E

 

L
E

V
E

L

C
L

O
S

E
 O

N
 R

IS
IN

G
 

F
L

O
A

T
 S

W
IT

C
H

 

L
E

V
E

L

O
P

E
N

 O
N

 R
IS

IN
G

 

F
L

O
A

T
 S

W
IT

C
H

 

P
R

E
S

S
U

R
E

C
L

O
S

E
 O

N
 R

IS
IN

G
 

P
R

E
S

S
U

R
E

 S
W

IT
C

H
 S

IG
N

A
L

 C
O

N
T

IN
U

A
T

IO
N

T
O

/F
R

O
M

 S
H

E
E

T

C
O

N
T

IN
U

A
T

IO
N

U
N

IQ
U

E
 I

D
E

N
T

IF
IE

R

 D
E

S
C

R
IP

T
IO

N

G
E

N
E

R
A

L
 P

R
O

C
E

S
S

C
O

N
T

IN
U

A
T

IO
N

 T
A

G

H
Y

D
R

A
U

L
IC

 S
IG

N
A

L

C
A

P
IL

L
A

R
Y

 T
U

B
E

P
R

O
F

IB
U

S
 P

A

D
E

V
IC

E
N

E
T

F
O

U
N

D
A

T
IO

N
 F

IE
L

D
B

U
S

IN
 P

IP
E

P
R

IM
A

R
Y

 P
R

O
C

E
S

S
 F

L
O

W
 

C
H

A
N

N
E

L

IN
 

S
E

C
O

N
D

A
R

Y
 P

R
O

C
E

S
S

 F
L

O
W

 

B
L

O
W

E
R

S
IN

G
L

E
 S

T
A

G
E

 

C
E

N
T

R
IF

U
G

A
L

D
IS

P
L

A
C

E
M

E
N

T

P
O

S
IT

IV
E

-

D
O

P
P

L
E

R

U
L

T
R

A
S

O
N

IC
 

D
R

Y
E

R

R
E

F
R

IG
E

R
A

T
E

D
 

P
A

L
M

E
R

-B
O

W
L

U
S

L
E

O
P

O
L

D
-L

A
G

C
O

P
IP

E
 C

A
L

L
O

U
T

C
O

N
T

A
C

T

P
U

S
H

-P
U

L
L

 P
U

S
H

B
U

T
T

O
N

 M
A

IN
T

A
IN

E
D

 

P
R

O
C

E
S

S
 S

W
IT

C
H

E
S

 C
O

N
T

.

L
E

G
E

N
D

B
R

E
A

K
E

R

C
IR

C
U

IT
 

P
R

O
T

E
C

T
IO

N

S
U

R
G

E

T
R

A
N

S
IE

N
T

 

6
 -

 E
X

IS
T

IN
G

/F
U

T
U

R
E

5
 -

 P
O

W
E

R
 S

O
U

R
C

E

4
 -

 F
U

R
N

IS
H

E
D

 B
Y

3
 -

 F
U

N
C

T
IO

N

2
 -

 L
O

O
P

 N
U

M
B

E
R

1
 -

 T
A

G
 I
N

D
E

N
T

IF
E

R

IN
S

T
R

U
M

E
N

T
 B

U
B

B
L

E
 L

O
C

A
T

IO
N

S

POWER 

SOURCE

FIELDCONTROL PANEL

OPERATOR

INTERFACE/

CONTROL

DEVICES

SCADA

I/O

1 2 3 4 5 6 7 8 9
R

E
F

E
R

 T
O

 F
U

N
C

T
IO

N
 T

A
B

L
E

.

R
E

F
E

R
 T

O
 E

Q
U

IP
M

E
N

T
 D

E
S

C
R

IP
T

O
R

 T
A

B
L

E
.

R
E

F
E

R
 T

O
 P

O
W

E
R

 S
O

U
R

C
E

 T
A

B
L

E
.

  
  
  
  
F

B
V

-F
U

R
N

IS
H

E
D

 B
Y

 V
E

N
D

O
R

 
  

  
 

F
U

R
N

IS
H

E
D

 B
Y

: 
F

B
O

-F
U

R
N

IS
H

E
D

 B
Y

 O
W

N
E

R

T
A

B
L

E
.

R
E

F
E

R
 T

O
 I

N
S

T
R

U
M

E
N

T
 T

Y
P

E
 D

E
S

IG
N

A
T

IO
N

S
 

R
E

F
E

R
 T

O
 I

/O
 T

Y
P

E
 D

E
S

IG
N

A
T

IO
N

S
 T

A
B

L
E

.

T
A

B
L

E
.

R
E

F
E

R
 T

O
 E

Q
U

IP
M

E
N

T
 T

A
G

G
IN

G
 S

Y
S

T
E

M
 

R
E

F
E

R
 T

O
 O

P
E

R
A

T
O

R
 P

IL
O

T
 D

E
V

IC
E

 L
E

G
E

N
D

.

L
E

T
T

E
R

S
 T

A
B

L
E

.

R
E

F
E

R
 T

O
 I

N
S

T
R

U
M

E
N

T
 T

A
G

 I
D

E
N

T
IF

IC
A

T
IO

N
 

K
E

Y
 N

O
T

E
S

G
A

U
G

E
S

W
IT

C
H

P
R

E
S

S
U

R
E

 

P
S

H
P

I
P

IT

T
R

A
N

S
M

IT
T

E
R

W
IT

H
 I
N

T
E

G
R

A
L

 

IN
S

T
R

U
M

E
N

T
 

S
IN

G
L

E
 

T
R

A
N

S
M

IT
T

E
R

W
IT

H
 R

E
M

O
T

E
 

IN
S

T
R

U
M

E
N

T
 

S
IN

G
L

E
 

T
R

A
N

S
M

IT
T

E
R

P
R

E
S

S
U

R
E

E
X

A
M

P
L

E
S

 O
F

 T
Y

P
IC

A
L

 I
N

S
T

R
U

M
E

N
T

 L
A

Y
O

U
T

21

3 4 5

6

21

3 4 5

6

21

3 4 5

6

21

3 4 5

6
3 4 5

1 2

6

21

3 4 5

6

21

3 4 5

6

21

3 4 5

6
3 4 5

1 2

6

21

3 4 5

6
3 4 5

1 2

6

21

3 4 5

6
3 4 5

1 2

6
3 4 5

1 2

6

1 2

3 4 5

6

1 2

3 4 5

6

1
2

1
2

4
1

2
1

2
1

2
7

7
7

1
1

1
3

7
3

7
3

3
1

3
1

3 9

F
 -

 F
U

T
U

R
E

E
 -

 E
X

IS
T

IN
G

D
E

S
C

R
IP

T
IO

N
 O

R
 F

U
R

N
IS

H
E

D
 B

Y

P
O

W
E

R
 S

O
U

R
C

E

O
P

E
R

A
T

O
R

 I
N

A
C

C
E

S
S

IB
L

E

P
R

IM
A

R
Y

 F
U

N
C

T
IO

N

C
O

N
T

R
O

L
 E

L
E

M
E

N
T

IN
S

T
R

U
M

E
N

T
/

O
P

E
R

A
T

O
R

 A
C

C
E

S
S

IB
L

E

A
U

X
IL

IA
R

Y
 F

U
N

C
T

IO
N

C
O

N
T

R
O

L
 E

L
E

M
E

N
T

IN
S

T
R

U
M

E
N

T
/

O
P

E
R

A
T

O
R

 A
C

C
E

S
S

IB
L

E

P
R

IM
A

R
Y

 F
U

N
C

T
IO

N

C
O

N
T

R
O

L
 E

L
E

M
E

N
T

IN
S

T
R

U
M

E
N

T
/

IN
A

C
C

E
S

S
IB

L
E

O
P

E
R

A
T

O
R

P
R

IM
A

R
Y

 F
U

N
C

T
IO

N

P
O

W
E

R
 D

E
V

IC
E

A
C

C
E

S
S

IB
L

E

O
P

E
R

A
T

O
R

 

P
R

IM
A

R
Y

 F
U

N
C

T
IO

N

P
O

W
E

R
 D

E
V

IC
E

IN
T

E
R

F
A

C
E

O
P

E
R

A
T

O
R

 

P
IL

O
T

 D
E

V
IC

E

IN
T

E
R

F
A

C
E

H
U

M
A

N
 M

A
C

H
IN

E

(F
IE

L
D

B
U

S
 I

/O
)

I/
O

 R
E

G
IS

T
E

R

D
IG

IT
A

L
 B

U
S

I/
O

 P
O

IN
T

H
A

R
D

W
IR

E
D

 

T
E

R
M

IN
A

L

IN
T

E
R

F
A

C
E

O
P

E
R

A
T

O
R

 

S
C

A
D

A
 S

Y
S

T
E

M

O
P

E
R

A
T

O
R

 I
N

A
C

C
E

S
S

IB
L

E

A
U

X
IL

IA
R

Y
 F

U
N

C
T

IO
N

C
O

N
T

R
O

L
 E

L
E

M
E

N
T

IN
S

T
R

U
M

E
N

T
/

N
O

N
-P

O
W

E
R

E
D

F
IE

L
D

 E
Q

U
IP

M
E

N
T

P
O

W
E

R
E

D

P
R

IM
A

R
Y

 F
U

C
T

IO
N

F
IE

L
D

 E
Q

U
IP

M
E

N
T

P
O

W
E

R
E

D

A
U

IL
IA

R
Y

 F
U

N
C

T
IO

N

F
IE

L
D

 E
Q

U
IP

M
E

N
T

C
U

B
IC

L
E

/C
A

B
IN

E
T

S
T

A
R

T
E

R
/D

R
IV

E

F
IE

L
D

 E
Q

U
IP

M
E

N
T

6

3 4 5

1
 -

 2

E
L

E
M

E
N

T

P
R

IM
A

R
Y

 

IN
S

T
R

U
M

E
N

T

FIELD-6FIELD-5FIELD-4FIELD-3FIELD-2FIELD-1BLOCK TYPE

A
C

C
E

S
S

IB
L

E
 D

E
V

IC
E

S

F
O

R
 O

P
E

R
A

T
O

R
 

A
U

X
IL

IA
R

Y
 F

U
N

C
T

IO
N

 

P
O

W
E

R
 D

E
V

IC
E

D
E

F
IN

E
D

 B
E

L
O

W

L
E

G
E

N
D

 F
O

R
 B

L
O

C
K

S
 

 

  

C
L

E
A

N
E

D

M
E

C
H

A
N

IC
A

L
L

Y
 

S
T

R
A

IN
E

R
 -

IN
C

R
E

A
S

E
 I
N

 F
L

O
W

C
L

O
S

E
 O

N
 

F
L

O
W

 S
W

IT
C

H
 

S

P

S

P
~IY

I/
P

S

P

S

S S

P

S S

P

P

S

S

P

O C M
O

D
U

L
A

T
IN

G

H
Y

D
R

A
U

L
IC

w
/ 

S
P

E
E

D
 C

O
N

T
R

O
L

O
P

E
N

/C
L

O
S

E

P
N

E
U

M
A

T
IC

 D
U

A
L

 S
O

L
E

N
O

ID

w
/ 

S
P

E
E

D
 C

O
N

T
R

O
L

O
P

E
N

/C
L

O
S

E

P
N

E
U

M
A

T
IC

 M
O

D
U

L
A

T
IN

G

G
A

T
E

S
L

E
V

E
L

P
IP

IN
G

M
IS

C
. 

C
O

N
T

IN
U

E
D

M
IS

C
E

L
L

A
N

E
O

U
S

  

   
 

a
a

C
 =

 C
L

E
A

R

M
 =

 M
A

G
E

N
T

A

B
 =

 B
L

U
E

A
 =

 A
M

B
E

R

W
 =

 W
H

IT
E

G
 =

 G
R

E
E

N

R
 =

 R
E

D

a
 =

 L
E

N
S

 C
O

L
O

R
:

C
 =

 C
L

E
A

R

Y
 =

 Y
E

L
L

O
W

B
 =

 B
L

U
E

A
 =

 A
M

B
E

R

W
 =

 W
H

IT
E

G
 =

 G
R

E
E

N

R
 =

 R
E

D

a
 =

 L
E

N
S

 C
O

L
O

R
:

P
IL

O
T

 L
IG

H
T

B
E

A
C

O
N

H
O

R
N

aH

 

A
N

A
L

O
G

a

 

H
4

H
2

H
3

H
1

X
1

X
2

 a
a

 =
 I

N
P

U
T

 O
R

 O
U

T
P

U
T

 A
S

 I
N

D
IC

A
T

E
D

P
L

C
 D

IS
C

R
E

T
E

a
 =

 I
N

P
U

T
 O

R
 O

U
T

P
U

T
 A

S
 I

N
D

IC
A

T
E

D

P
L

C
 A

N
A

L
O

G

V
-N

O
T

C
H

 (
T

R
IA

N
G

U
L

A
R

)

IN
S

T
R

U
M

E
N

T
 L

IN
E

 S
Y

M
B

O
L

S

 

X
X

X
X

X
X M

IS
C

. 
P

&
ID

 S
Y

M
B

O
L

S

P
R

O
C

E
S

S

IN
S

T
R

U
M

E
N

T
 O

R
 C

O
N

N
E

C
T

IO
N

 T
O

 

P
N

E
U

M
A

T
IC

 S
IG

N
A

L

E
L

E
C

T
R

IC
 S

IG
N

A
L

P
R

O
F

IB
U

S
 D

P

W
IR

E
L

E
S

S
 E

T
H

E
R

N
E

T

F
IB

E
R

 O
P

T
IC

 E
T

H
E

R
N

E
T

C
O

P
P

E
R

 E
T

H
E

R
N

E
T

(S
O

F
T

W
A

R
E

 O
R

 D
A

T
A

 L
IN

K
)

IN
T

E
R

N
A

L
 S

Y
S

T
E

M
 L

IN
K

 

T
U

R
B

IN
E

V
E

R
T

IC
A

L
 

F
U

T
U

R
E

E
X

IS
T

IN
G

E
Q

U
IP

M
E

N
T

 E
N

C
L

O
S

U
R

E

Plot Date:    25-JAN-2019    10:55:34 AM User:  svcPW     Model:  Layout1    ColorTable:  gshade.ctb    DesignScript:  Carollo_Std_Pen_v0905.pen    PlotScale:  1:1

P
R

O
J
E

C
T

 N
O

.

LAST SAVED BY:

F
IL

E
 N

A
M

E
:

G
N

0
1

 

EWittner

E
S

W

E
S

W   
 

IN
S

T
R

U
M

E
N

T
A

T
IO

N

 

C
O

M
B

IN
E

D
 L

E
G

E
N

D
 -

 I

C
O

M
B

IN
E

D
 L

E
G

E
N

D
 -

 I
.d

g
n

D
A

T
E

R
E

V
B

Y
D

E
S

C
R

IP
T

IO
N

D
A

T
E

C
H

E
C

K
E

D

D
R

A
W

N

D
E

S
IG

N
E

D

X
X

X
X

X
.X

X

J
O

B
 
N

O
.

D
R

A
W

IN
G

 N
O

.

S
H

E
E

T
 N

O
.

S
C

A
L

E
S

 A
C

C
O

R
D

IN
G

L
Y

V
E

R
IF

Y
 S

C
A

L
E

S

T
H

IS
 S

H
E

E
T

, 
A

D
J
U

S
T

IF
 N

O
T

 O
N

E
 I
N

C
H

 O
N

B
A

R
 I
S

 O
N

E
 I
N

C
H

 O
N

O
R

IG
IN

A
L

 D
R

A
W

IN
G

0
1

"

O
F

  
X

X
M

O
N

T
H

 Y
E

A
R

C
A

R
O

L
L

O
 E

N
G

IN
E

E
R

S

T
Y

P
IC

A
L

 L
A

Y
O

U
T

1
2

3
4

5
6

7
8

9
1

0
1

1
1

2
1

3

A B C D E F

1
2

3
4

5
6

7
8

9
1

0
1

1
1

2
1

3

A B C D E F G
G

®

P
A

N
E

L

S
T

A
R

T
E

R
 C

O
N

T
R

O
L

 

T
E

R
M

IN
A

L
 I

N
 L

O
C

A
L

 

C
O

N
T

R
O

L
 C

E
N

T
E

R

T
E

R
M

IN
A

L
 I
N

 M
O

T
O

R
 

C
H

O
IC

E
)

T
E

R
M

IN
A

L
 I

N
 (

U
S

E
R

 

P
A

N
E

L

T
E

R
M

IN
A

L
 I
N

 F
IE

L
D

 

R
T

U

T
E

R
M

IN
A

L
 I
N

 

D
E

V
IC

E

T
E

R
M

IN
A

L
 A

T
 F

IE
L

D
 

P
L

C
/P

C
M

 P
A

N
E

L

T
E

R
M

IN
A

L
 I
N

 

 
 

(G
U

ID
E

D
)

S
IG

N
A

L
 

E
L

E
C

T
R

O
M

A
G

N
E

T
IC

 O
R

 S
O

N
IC

 

(N
O

T
 G

U
ID

E
D

)

E
L

E
C

T
R

O
M

A
G

N
E

T
IC

 O
R

 S
O

N
IC

 S
IG

N
A

L
 

S
E

C
O

N
D

A
R

Y
 P

R
O

C
E

S
S

 F
L

O
W

 I
N

 P
IP

E

C
H

A
N

N
E

L

IN
 

P
R

IM
A

R
Y

 P
R

O
C

E
S

S
 F

L
O

W
 

*

 

  
  

E
T

H
E

R
N

E
T

-
* 

=
 E

  
 F

IE
L

D
B

U
S

 H
2

F
O

U
N

D
A

T
IO

N
-

*
 =

 H
2

  
 F

IE
L

D
B

U
S

 H
1

F
O

U
N

D
A

T
IO

N
-

*
 =

 H
1

P
R

O
F

IB
U

S
 D

P
-

* 
=

 D
P

P
R

O
F

IB
U

S
 P

A
-

* 
=

 P
A

D
E

V
IC

E
N

E
T

-
* 

=
 D

C
O

N
N

E
C

T
O

R

D
IG

IT
A

L
 B

U
S

 

F
R

O
M

 D
R

A
W

IN
G

 
T

O
 D

R
A

W
IN

G
 

 

  

  

 
 

  

P
E

P
E

 

 
A

C
T

U
A

T
O

R
S

 

 

 

  

   

   

 

 

  

   

 

 

 

F
L

U
M

E
S

KNAT

P
D

E
L

D
IT

  

 

  

 

M
M

   

  

 

 

 

 

  

 

 

 

 

   

 

  

  

 

  

   

 

M

P
U

M
P

S

 
 

 

 

  

  

 

 

  

 
 

T

T
E

M
P

E
R

A
T

U
R

E
P

R
E

S
S

U
R

E

I/
O

D
IG

IT
A

L

B
U

S

  
 

 

 

 

 

 

    
 

      

 
x
o

x

x
o

x
o

o

 

 
 

 

 

 

 x
o

o

H
A

N
D

 S
W

IT
C

H
E

S

 

 

P
R

O
C

E
S

S
 S

W
IT

C
H

E
S

 

     

N
C

T
C

 

 

 

N
C

T
O

N
O

T
C

 

 

 

N
O

T
O

a  
b c

d

R
E

L
A

Y
S

M

 

 

 

M
W

H
-*

E
T

M

H
P

K
I-

*

S
C

H
E

M
A

T
IC

 M
IS

C

E
M
 

E
D
 

E
H
 

H P S

B
L

O
W

E
R

S
/C

O
M

P
R

E
S

S
O

R
S

C
H

E
C

K
 V

A
L

V
E

S

P
R

E
S

S
U

R
E

 V
A

L
V

E
S

W
E

IR
S

M
O

M
E

N
T

A
R

Y
 P

U
S

H
B

U
T

T
O

N

N
O

R
M

A
L

L
Y

 C
L

O
S

E
D

M
O

M
E

N
T

A
R

Y
 P

U
S

H
B

U
T

T
O

N

N
O

R
M

A
L

L
Y

 O
P

E
N

M
U

S
H

R
O

O
M

 H
E

A
D

 P
U

S
H

B
U

T
T

O
N

IN
D

IC
A

T
O

R
S

T
E

R
M

IN
A

L
 B

L
O

C
K

S

D
E

S
C

IP
T

IO
N

X
X

X
X

 

F
R

O
M

T
O

F
L

O
W

L

V
A

L
V

E
S

V
A

L
V

E
S

 C
O

N
T

IN
U

E
D

x
 -

 D
E

N
O

T
E

S
 P

O
S

IT
IO

N
 C

O
N

T
A

C
T

S
 C

L
O

S
E

D

T
H

R
E

E
 P

O
S

IT
IO

N
 S

E
L

E
C

T
O

R
 S

W
IT

C
H

 

x
 -

 D
E

N
O

T
E

S
 P

O
S

IT
IO

N
 C

O
N

T
A

C
T

S
 C

L
O

S
E

D

T
W

O
 P

O
S

IT
IO

N
 S

E
L

E
C

T
O

R
 S

W
IT

C
H

 

x
 -

 D
E

N
O

T
E

S
 P

O
S

IT
IO

N
 C

O
N

T
A

C
T

S
 C

L
O

S
E

D

P
A

D
L

O
C

K
 S

W
IT

C
H

 

x
 -

 D
E

N
O

T
E

S
 P

O
S

IT
IO

N
 C

O
N

T
A

C
T

S
 C

L
O

S
E

D

S
P

R
IN

G
-R

E
T

U
R

N

L
IM

IT
 S

W
IT

C
H

N
O

R
M

A
L

L
Y

 O
P

E
N

 

S
W

IT
C

H

H
E

L
D

 C
L

O
S

E
D

 L
IM

IT
 

N
O

R
M

A
L

L
Y

 O
P

E
N

 

M
O

D
U

L
A

T
IN

G

E
L

E
C

T
R

IC

H
Y

D
R

A
U

L
IC

E
L

E
C

T
R

IC

D
IS

C
R

E
T

E

E
L

E
C

T
R

IC

D
IA

P
H

R
A

G
M

H
A

N
D

H
Y

D
R

A
U

L
IC

P
N

E
U

M
A

T
IC

S
O

L
E

N
O

ID
O

P
E

N
/C

L
O

S
E

S
IN

G
L

E
 S

O
L

E
N

O
ID

P
N

E
U

M
A

T
IC

w
/ 

S
P

E
E

D
 C

O
N

T
R

O
L

S
IN

G
L

E
 S

O
L

E
N

O
ID

P
N

E
U

M
A

T
IC

O
P

E
N

/C
L

O
S

E

D
U

A
L

 S
O

L
E

N
O

ID

P
N

E
U

M
A

T
IC

O
P

E
N

/H
O

L
D

/C
L

O
S

E

D
U

A
L

 S
O

L
E

N
O

ID

P
N

E
U

M
A

T
IC

M
O

D
U

L
A

T
IN

G

P
N

E
U

M
A

T
IC

C
O

M
P

R
E

S
S

O
R

S
C

R
E

W

C
O

M
P

R
E

S
S

O
R

R
E

C
IP

R
O

C
A

T
IN

G

B
L

O
W

E
R

M
U

L
T

I 
S

T
A

G
E

C
E

N
T

R
IF

U
G

A
L

F
A

N

C
O

M
P

R
E

S
S

O
R

L
IQ

U
ID

 R
IN

G

B
L

O
W

E
R

R
O

T
A

R
Y

 L
O

B
E

P
R

E
V

E
N

T
O

R

B
A

C
K

 F
L

O
W

 

B
A

L
L

C
H

E
C

K

D
IA

P
H

R
A

G
M

D
O

U
B

L
E

 F
L

A
P

S
W

IN
G

S
W

IN
G

S
P

R
IN

G
 L

O
A

D
E

D

G
E

N
E

R
A

L

S
P

R
IN

G
 L

O
A

D
E

D

F
L

A
P

P
E

R
B

A
T

C
H

C
O

R
IO

L
IS

M
A

G
N

E
T

IC

O
R

IF
IC

E

A
N

N
U

B
A

R

P
IT

O
T

 T
U

B
E

/

A
V

E
R

A
G

IN
G

P
IT

O
T

 T
U

B
E

P
A

D
D

L
E

 W
H

E
E

L

T
H

E
R

M
A

L

R
O

T
A

M
E

T
E

R

T
U

R
B

IN
E

P
R

O
P

E
L

L
E

R
-

R
U

P
T

U
R

E
 D

IS
K

S
A

M
P

L
E

 P
O

R
T

S
IG

H
T

 T
U

B
E

D
A

M
P

E
N

E
R

P
U

L
S

A
T

IO
N

S
A

M
P

L
E

R

C
O

M
P

O
S

IT
E

P
E

R
IS

T
A

L
T

IC

R
E

S
T

R
IC

T
IO

N

O
R

IF
IC

E

C
H

A
N

G
E

M
A

T
E

R
IA

L

M
IX

E
R

M
O

T
O

R

N
O

Z
Z

L
E

M
A

N
O

M
E

T
E

R

S
T

A
T

IC
 M

IX
E

R

IN
L

IN
E

IN
L

E
T

 S
T

R
A

IN
E

R

C
O

N
N

E
C

T
IO

N

H
O

S
E

G
R

IN
D

E
R

E
X

C
H

A
N

G
E

R

H
E

A
T

 

H
O

IS
T

M
IX

E
R

H
O

R
IZ

O
N

T
A

L
G

A
S

 C
A

N
N

O
N

C
O

N
D

IT
IO

N
E

R

F
L

O
W

 

O
P

E
R

A
T

E
D

 V
L

V

w
/T

H
E

R
M

A
L

L
Y

F
L

A
M

E
 A

R
R

E
S

T
E

R

F
L

A
M

E
 A

R
R

E
S

T
E

R
F

IL
T

E
R

 S
E

P
A

R
A

T
O

R

F
IN

E
 F

IL
T

E
R

A
L

A
R

M
/S

E
N

S
O

R

F
IR

E
 

E
Y

E
W

A
S

H

F
IL

T
E

R

E
X

H
A

U
S

T
 F

A
N

O
R

 E
J
E

C
T

O
R

E
D

U
C

T
O

R

D
R

Y
E

R

D
E

S
IC

C
A

N
T

C
O

A
L

E
S

C
E

R

C
O

L
U

M
N

C
A

L
IB

R
A

T
IO

N
A

IR
 D

A
M

P
E

R

D
IF

F
U

S
E

R

A
IR

/ 
C

H
E

M
IC

A
L

S
T

R
A

IN
E

R

B
A

S
K

E
T

S
IL

E
N

C
E

R

B
L

O
W

-O
F

F

U
L

T
R

A
S

O
N

IC

T
U

N
IN

G
 F

O
R

K

S
U

B
M

E
R

S
IB

L
E

S
U

S
P

E
N

D
E

D
/

F
L

O
A

T

C
O

L
U

M
N

IN
V

E
R

T
E

D

R
A

D
A

R
 P

T
O

F

R
A

D
A

R
 T

D
R

E
L

E
C

T
R

O
D

E

P
R

E
S

S
U

R
E

D
IF

F
E

R
E

N
T

IA
L

C
A

P
A

C
IT

A
N

C
E

B
U

B
B

L
E

R

W
E

IR

S
T

O
P

F
L

A
P

K
N

IF
E

S
L

ID
E

S
L

U
IC

E
T

R
A

P
E

Z
O

ID
A

L

C
U

T
T

H
R

O
A

T

R
E

G
U

L
A

R

P
A

R
S

H
A

L
L

T
R

A
N

S
IT

 T
IM

E

U
L

T
R

A
-S

O
N

IC

V
-C

O
N

E

O
R

 F
L

O
W

 N
O

Z
Z

L
E

V
E

N
T

U
R

I 
T

U
B

E

V
O

R
T

E
X

D
E

T
E

C
T

O
R

S
M

O
K

E
 

O
F

F

S
T

R
A

IN
E

R
 w

/B
L

O
W

  

T
Y

P
E

S
T

R
A

IN
E

R
 W

Y
E

 

A
T

M
O

S
P

H
E

R
E

V
E

N
T

 T
O

 

V
E

N
T

V
A

P
O

R
IZ

E
R

H
E

A
T

E
R

V
A

P
O

R
 

A
IR

 G
A

P

B
L

IN
D

 F
L

A
N

G
E

P
L

U
G

G
E

D

C
A

P
P

E
D

 O
R

IN
C

R
E

A
S

E
R

C
O

N
C

E
N

T
R

IC

R
E

D
U

C
E

R

E
C

C
E

N
T

R
IC

IN
C

R
E

A
S

E
R

E
C

C
E

N
T

R
IC

D
R

A
IN

R
E

D
U

C
E

R

C
O

N
C

E
N

T
R

IC

C
O

U
P

L
IN

G

E
X

P
A

N
S

IO
N

C
E

N
T

E
R

V
IB

R
A

T
IO

N

E
X

P
A

N
S

IO
N

 J
O

IN
T

C
O

N
N

E
C

T
IO

N

F
L

E
X

IB
L

E

D
IS

C
O

N
N

E
C

T

Q
U

IC
K

U
N

IO
N

T
E

E

S
E

A
L

A
N

N
U

L
A

R

S
E

A
L

D
IA

P
H

R
A

G
M

 

S
A

N
IT

A
R

Y
 S

E
A

L

S
E

L
F

 C
O

N
T

A
IN

E
D

R
E

G
U

L
A

T
IN

G

B
A

C
K

P
R

E
S

S
U

R
E

E
X

T
E

R
N

A
L

 T
A

P

R
E

G
U

L
A

T
IN

G

B
A

C
K

P
R

E
S

S
U

R
E

S
E

L
F

 C
O

N
T

A
IN

E
D

R
E

D
U

C
IN

G

P
R

E
S

S
U

R
E

 

V
A

C
U

U
M

 R
E

L
IE

F

R
E

L
IE

F

P
R

E
S

S
U

R
E

 

R
E

G
U

L
A

T
IN

G

P
R

E
S

S
U

R
E

 T
A

P

E
X

T
E

R
N

A
L

R
E

D
U

C
IN

G
 

P
R

E
S

S
U

R
E

 
A

IR
 D

R
IV

E
N

C
E

N
T

R
IF

U
G

A
L

D
IA

P
H

R
A

G
M

C
H

E
M

IC
A

L
 F

E
E

D

D
IA

P
H

R
A

G
M

C
A

V
IT

Y

P
R

O
G

R
E

S
S

IV
E

P
IS

T
O

N

O
R

 H
O

S
E

P
E

R
IS

T
A

L
T

IC

G
E

A
R

S
U

M
P

S
U

B
M

E
R

S
IB

L
E

W
A

T
E

R
 C

H
A

M
P

C
H

O
P

P
E

R

V
E

R
T

IC
A

L
 

G
A

U
G

E

T
E

M
P

E
R

A
T

U
R

E
 

w
/T

H
E

R
M

O
W

E
L

L

T
E

M
P

E
R

A
T

U
R

E
 

T
H

E
R

M
O

M
E

T
E

R
A

IR
 R

E
L

IE
F

4
-W

A
Y

3
-W

A
Y

 P
L

U
G

3
-W

A
Y

A
N

G
L

E

B
A

L
L

B
A

L
L

 V
-N

O
T

C
H

B
U

T
T

E
R

F
L

Y

B
U

R
IE

D
 V

A
L

V
E

 B
O

X

B
U

T
T

E
R

F
L

Y
-

C
O

N
E

G
A

T
E

D
IA

P
H

R
A

G
M

M
U

D

H
O

S
E

G
L

O
B

E

V
A

L
V

E
 B

O
X

G
A

T
E

-B
U

R
IE

D
 

N
E

E
D

L
E

P
IN

C
H

E
C

C
E

N
T

R
IC

P
L

U
G

 

w
-V

A
L

V
E

 B
O

X

P
L

U
G

 E
C

C
E

N
T

R
IC

-B
U

R
IE

D
 V

A
L

V
E

 B
O

X

P
L

U
G

 C
O

N
C

E
N

T
R

IC

P
L

U
G

 C
O

N
C

E
N

T
R

IC

V
A

L
V

E
 B

O
X

L
U

B
R

IC
A

T
E

D
 B

U
R

IE
D

 

P
L

U
G

 E
C

C
E

N
T

R
IC

L
U

B
R

IC
A

T
E

D

P
L

U
G

 E
C

C
E

N
T

R
IC

L
U

B
R

IC
A

T
E

D

P
L

U
G

 C
O

N
C

E
N

T
R

IC

B
U

R
IE

D
 V

A
L

V
E

 B
O

X

L
U

B
R

IC
A

T
E

D

P
L

U
G

 C
O

N
C

E
N

T
R

IC

D
IS

C
H

A
R

G
E

P
U

M
P

 

T
E

L
E

S
C

O
P

IN
G

C
O

N
T

R
A

C
T

IO
N

S

R
E

C
T

A
N

G
U

L
A

R
 w

/o
 E

N
D

 

C
O

N
T

R
A

C
T

IO
N

S

R
E

C
T

A
N

G
U

L
A

R
 w

/ 
E

N
D

 

T
R

A
P

E
Z

O
ID

A
L

 (
C

IP
O

L
L

E
T

T
I)

P
U

L
L

 C
O

R
D

 S
W

IT
C

H

S
T

O
P

-L
O

C
K

O
U

T
 P

U
S

H
B

U
T

T
O

N

D
IG

IT
A

L
 B

U
S

D
IO

D
E

H
E

A
T

E
R

S

O
V

E
R

L
O

A
D

M
O

T
O

R

C
O

N
T

A
C

T

O
V

E
R

L
O

A
D

C
O

N
N

E
C

T
IO

N

D
R

A
W

O
U

T

G
R

O
U

N
D

B
A

T
T

E
R

Y

R
E

S
IS

T
O

R

C
A

P
A

C
IT

O
R

V
A

R
IS

T
O

R
T

IM
E

 M
E

T
E

R

E
L

A
P

S
E

D

H
E

A
T

E
R

W
IN

D
IN

G

M
O

T
O

R

S
P

A
C

E
 H

E
A

T
E

R

T
R

A
N

S
F

O
R

M
E

R

P
O

W
E

R

C
O

N
T

R
O

L
 

A
R

R
E

S
T

O
R

L
IG

H
T

N
IN

G

F
U

S
E

D
IS

C
O

N
N

E
C

T
S

O
L

E
N

O
ID

M
 =

 T
Y

P
E

M
E

T
E

R
 U

N
IT

 

M
O

T
O

R

N
O

R
M

A
L

L
Y

 C
L

O
S

E
D

 T
IM

E
D

 C
L

O
S

IN
G

T
IM

E
 D

E
L

A
Y

 C
O

N
T

A
C

T

N
O

R
M

A
L

L
Y

 O
P

E
N

 T
IM

E
D

 O
P

E
N

IN
G

T
IM

E
 D

E
L

A
Y

 C
O

N
T

A
C

T

N
O

R
M

A
L

L
Y

 C
L

O
S

E
D

 T
IM

E
D

 O
P

E
N

IN
G

T
IM

E
 D

E
L

A
Y

 C
O

N
T

A
C

T

N
O

R
M

A
L

L
Y

 O
P

E
N

 T
IM

E
D

 C
L

O
S

IN
G

T
IM

E
 D

E
L

A
Y

 C
O

N
T

A
C

T

C
O

N
T

R
O

L
 C

O
N

T
A

C
T

N
O

R
M

A
L

L
Y

 C
L

O
S

E
D

 

C
O

N
T

R
O

L
 C

O
N

T
A

C
T

N
O

R
M

A
L

L
Y

 O
P

E
N

 

=
 D

E
S

C
R

IP
T

IO
N

d

=
 T

IM
IN

G
 R

A
N

G
E

/S
E

T
T

IN
G

c  
  
  
  
T

D
O

F
F

 -
 T

IM
E

 D
E

L
A

Y
 O

N
 D

E
E

N
E

R
G

IZ
A

T
IO

N

=
 T

D
O

N
 -

 T
IM

E
 D

E
L

A
Y

 O
N

 E
N

E
R

G
IZ

A
T

IO
N

b

M
O

T
O

R
 S

T
A

R
T

E
R

 C
O

IL
 -

 R
E

V
E

R
S

E
-

R

M
O

T
O

R
 S

T
A

R
T

E
R

 C
O

IL
 -

 F
O

R
W

A
R

D
-

F

M
O

T
O

R
 S

T
A

R
T

E
R

 C
O

IL
 -

 H
IG

H
 S

P
E

E
D

-
H

M
O

T
O

R
 S

T
A

R
T

E
R

 C
O

IL
 -

 L
O

W
 S

P
E

E
D

-
L

M
O

T
O

R
 S

T
A

R
T

E
R

 C
O

IL
-

M

T
IM

E
 D

E
L

A
Y

 R
E

L
A

Y
-

T
D

C
O

N
T

R
O

L
 R

E
L

A
Y

-
C

R

=
 T

Y
P

E
aR

E
L

A
Y

 C
O

IL

T
O

R
Q

U
E

C
L

O
S

E
 O

N
 H

IG
H

 

T
O

R
Q

U
E

 S
W

IT
C

H

S
W

IT
C

H

H
E

L
D

 O
P

E
N

 L
IM

IT
 

N
O

R
M

A
L

L
Y

 C
L

O
S

E
D

T
O

R
Q

U
E

O
P

E
N

 O
N

 H
IG

H
 

T
O

R
Q

U
E

 S
W

IT
C

H
 

V
IB

R
A

T
IO

N

C
L

O
S

E
 O

N
 R

IS
IN

G
 

V
IB

R
A

T
IO

N
 S

W
IT

C
H

 

V
IB

R
A

T
IO

N

O
P

E
N

 O
N

 R
IS

IN
G

 

V
IB

R
A

T
IO

N
 S

W
IT

C
H

 

T
E

M
P

E
R

A
T

U
R

E

O
P

E
N

 O
N

 R
IS

IN
G

 

S
W

IT
C

H
 

T
E

M
P

E
R

A
T

U
R

E
 

IN
 F

L
O

W

O
P

E
N

 O
N

 I
N

C
R

E
A

S
E

 

F
L

O
W

 S
W

IT
C

H
 

T
E

M
P

E
R

A
T

U
R

E

C
L

O
S

E
 O

N
 R

IS
IN

G
 

S
W

IT
C

H
 

T
E

M
P

E
R

A
T

U
R

E
 

L
IM

IT
 S

W
IT

C
H

N
O

R
M

A
L

L
Y

 C
L

O
S

E
D

 

R
IS

IN
G

 P
R

E
S

S
U

R
E

S
W

IT
C

H
 O

P
E

N
 O

N
 

P
R

E
S

S
U

R
E

 

L
E

V
E

L

C
L

O
S

E
 O

N
 R

IS
IN

G
 

F
L

O
A

T
 S

W
IT

C
H

 

L
E

V
E

L

O
P

E
N

 O
N

 R
IS

IN
G

 

F
L

O
A

T
 S

W
IT

C
H

 

P
R

E
S

S
U

R
E

C
L

O
S

E
 O

N
 R

IS
IN

G
 

P
R

E
S

S
U

R
E

 S
W

IT
C

H
 S

IG
N

A
L

 C
O

N
T

IN
U

A
T

IO
N

T
O

/F
R

O
M

 S
H

E
E

T

C
O

N
T

IN
U

A
T

IO
N

U
N

IQ
U

E
 I

D
E

N
T

IF
IE

R

 D
E

S
C

R
IP

T
IO

N

G
E

N
E

R
A

L
 P

R
O

C
E

S
S

C
O

N
T

IN
U

A
T

IO
N

 T
A

G

H
Y

D
R

A
U

L
IC

 S
IG

N
A

L

C
A

P
IL

L
A

R
Y

 T
U

B
E

P
R

O
F

IB
U

S
 P

A

D
E

V
IC

E
N

E
T

F
O

U
N

D
A

T
IO

N
 F

IE
L

D
B

U
S

IN
 P

IP
E

P
R

IM
A

R
Y

 P
R

O
C

E
S

S
 F

L
O

W
 

C
H

A
N

N
E

L

IN
 

S
E

C
O

N
D

A
R

Y
 P

R
O

C
E

S
S

 F
L

O
W

 

B
L

O
W

E
R

S
IN

G
L

E
 S

T
A

G
E

 

C
E

N
T

R
IF

U
G

A
L

D
IS

P
L

A
C

E
M

E
N

T

P
O

S
IT

IV
E

-

D
O

P
P

L
E

R

U
L

T
R

A
S

O
N

IC
 

D
R

Y
E

R

R
E

F
R

IG
E

R
A

T
E

D
 

P
A

L
M

E
R

-B
O

W
L

U
S

L
E

O
P

O
L

D
-L

A
G

C
O

P
IP

E
 C

A
L

L
O

U
T

C
O

N
T

A
C

T

P
U

S
H

-P
U

L
L

 P
U

S
H

B
U

T
T

O
N

 M
A

IN
T

A
IN

E
D

 

P
R

O
C

E
S

S
 S

W
IT

C
H

E
S

 C
O

N
T

.

L
E

G
E

N
D

B
R

E
A

K
E

R

C
IR

C
U

IT
 

P
R

O
T

E
C

T
IO

N

S
U

R
G

E

T
R

A
N

S
IE

N
T

 

6
 -

 E
X

IS
T

IN
G

/F
U

T
U

R
E

5
 -

 P
O

W
E

R
 S

O
U

R
C

E

4
 -

 F
U

R
N

IS
H

E
D

 B
Y

3
 -

 F
U

N
C

T
IO

N

2
 -

 L
O

O
P

 N
U

M
B

E
R

1
 -

 T
A

G
 I
N

D
E

N
T

IF
E

R

IN
S

T
R

U
M

E
N

T
 B

U
B

B
L

E
 L

O
C

A
T

IO
N

S

POWER 

SOURCE

FIELDCONTROL PANEL

OPERATOR

INTERFACE/

CONTROL

DEVICES

SCADA

I/O

1 2 3 4 5 6 7 8 9
R

E
F

E
R

 T
O

 F
U

N
C

T
IO

N
 T

A
B

L
E

.

R
E

F
E

R
 T

O
 E

Q
U

IP
M

E
N

T
 D

E
S

C
R

IP
T

O
R

 T
A

B
L

E
.

R
E

F
E

R
 T

O
 P

O
W

E
R

 S
O

U
R

C
E

 T
A

B
L

E
.

  
  
  
  
F

B
V

-F
U

R
N

IS
H

E
D

 B
Y

 V
E

N
D

O
R

 
  

  
 

F
U

R
N

IS
H

E
D

 B
Y

: 
F

B
O

-F
U

R
N

IS
H

E
D

 B
Y

 O
W

N
E

R

T
A

B
L

E
.

R
E

F
E

R
 T

O
 I

N
S

T
R

U
M

E
N

T
 T

Y
P

E
 D

E
S

IG
N

A
T

IO
N

S
 

R
E

F
E

R
 T

O
 I

/O
 T

Y
P

E
 D

E
S

IG
N

A
T

IO
N

S
 T

A
B

L
E

.

T
A

B
L

E
.

R
E

F
E

R
 T

O
 E

Q
U

IP
M

E
N

T
 T

A
G

G
IN

G
 S

Y
S

T
E

M
 

R
E

F
E

R
 T

O
 O

P
E

R
A

T
O

R
 P

IL
O

T
 D

E
V

IC
E

 L
E

G
E

N
D

.

L
E

T
T

E
R

S
 T

A
B

L
E

.

R
E

F
E

R
 T

O
 I

N
S

T
R

U
M

E
N

T
 T

A
G

 I
D

E
N

T
IF

IC
A

T
IO

N
 

K
E

Y
 N

O
T

E
S

G
A

U
G

E
S

W
IT

C
H

P
R

E
S

S
U

R
E

 

P
S

H
P

I
P

IT

T
R

A
N

S
M

IT
T

E
R

W
IT

H
 I
N

T
E

G
R

A
L

 

IN
S

T
R

U
M

E
N

T
 

S
IN

G
L

E
 

T
R

A
N

S
M

IT
T

E
R

W
IT

H
 R

E
M

O
T

E
 

IN
S

T
R

U
M

E
N

T
 

S
IN

G
L

E
 

T
R

A
N

S
M

IT
T

E
R

P
R

E
S

S
U

R
E

E
X

A
M

P
L

E
S

 O
F

 T
Y

P
IC

A
L

 I
N

S
T

R
U

M
E

N
T

 L
A

Y
O

U
T

21

3 4 5

6

21

3 4 5

6

21

3 4 5

6

21

3 4 5

6
3 4 5

1 2

6

21

3 4 5

6

21

3 4 5

6

21

3 4 5

6
3 4 5

1 2

6

21

3 4 5

6
3 4 5

1 2

6

21

3 4 5

6
3 4 5

1 2

6
3 4 5

1 2

6

1 2

3 4 5

6

1 2

3 4 5

6

1
2

1
2

4
1

2
1

2
1

2
7

7
7

1
1

1
3

7
3

7
3

3
1

3
1

3 9

F
 -

 F
U

T
U

R
E

E
 -

 E
X

IS
T

IN
G

D
E

S
C

R
IP

T
IO

N
 O

R
 F

U
R

N
IS

H
E

D
 B

Y

P
O

W
E

R
 S

O
U

R
C

E

O
P

E
R

A
T

O
R

 I
N

A
C

C
E

S
S

IB
L

E

P
R

IM
A

R
Y

 F
U

N
C

T
IO

N

C
O

N
T

R
O

L
 E

L
E

M
E

N
T

IN
S

T
R

U
M

E
N

T
/

O
P

E
R

A
T

O
R

 A
C

C
E

S
S

IB
L

E

A
U

X
IL

IA
R

Y
 F

U
N

C
T

IO
N

C
O

N
T

R
O

L
 E

L
E

M
E

N
T

IN
S

T
R

U
M

E
N

T
/

O
P

E
R

A
T

O
R

 A
C

C
E

S
S

IB
L

E

P
R

IM
A

R
Y

 F
U

N
C

T
IO

N

C
O

N
T

R
O

L
 E

L
E

M
E

N
T

IN
S

T
R

U
M

E
N

T
/

IN
A

C
C

E
S

S
IB

L
E

O
P

E
R

A
T

O
R

P
R

IM
A

R
Y

 F
U

N
C

T
IO

N

P
O

W
E

R
 D

E
V

IC
E

A
C

C
E

S
S

IB
L

E

O
P

E
R

A
T

O
R

 

P
R

IM
A

R
Y

 F
U

N
C

T
IO

N

P
O

W
E

R
 D

E
V

IC
E

IN
T

E
R

F
A

C
E

O
P

E
R

A
T

O
R

 

P
IL

O
T

 D
E

V
IC

E

IN
T

E
R

F
A

C
E

H
U

M
A

N
 M

A
C

H
IN

E

(F
IE

L
D

B
U

S
 I

/O
)

I/
O

 R
E

G
IS

T
E

R

D
IG

IT
A

L
 B

U
S

I/
O

 P
O

IN
T

H
A

R
D

W
IR

E
D

 

T
E

R
M

IN
A

L

IN
T

E
R

F
A

C
E

O
P

E
R

A
T

O
R

 

S
C

A
D

A
 S

Y
S

T
E

M

O
P

E
R

A
T

O
R

 I
N

A
C

C
E

S
S

IB
L

E

A
U

X
IL

IA
R

Y
 F

U
N

C
T

IO
N

C
O

N
T

R
O

L
 E

L
E

M
E

N
T

IN
S

T
R

U
M

E
N

T
/

N
O

N
-P

O
W

E
R

E
D

F
IE

L
D

 E
Q

U
IP

M
E

N
T

P
O

W
E

R
E

D

P
R

IM
A

R
Y

 F
U

C
T

IO
N

F
IE

L
D

 E
Q

U
IP

M
E

N
T

P
O

W
E

R
E

D

A
U

IL
IA

R
Y

 F
U

N
C

T
IO

N

F
IE

L
D

 E
Q

U
IP

M
E

N
T

C
U

B
IC

L
E

/C
A

B
IN

E
T

S
T

A
R

T
E

R
/D

R
IV

E

F
IE

L
D

 E
Q

U
IP

M
E

N
T

6

3 4 5

1
 -

 2

E
L

E
M

E
N

T

P
R

IM
A

R
Y

 

IN
S

T
R

U
M

E
N

T

FIELD-6FIELD-5FIELD-4FIELD-3FIELD-2FIELD-1BLOCK TYPE

A
C

C
E

S
S

IB
L

E
 D

E
V

IC
E

S

F
O

R
 O

P
E

R
A

T
O

R
 

A
U

X
IL

IA
R

Y
 F

U
N

C
T

IO
N

 

P
O

W
E

R
 D

E
V

IC
E

D
E

F
IN

E
D

 B
E

L
O

W

L
E

G
E

N
D

 F
O

R
 B

L
O

C
K

S
 

 

  

C
L

E
A

N
E

D

M
E

C
H

A
N

IC
A

L
L

Y
 

S
T

R
A

IN
E

R
 -

IN
C

R
E

A
S

E
 I
N

 F
L

O
W

C
L

O
S

E
 O

N
 

F
L

O
W

 S
W

IT
C

H
 

S

P

S

P
~IY

I/
P

S

P

S

S S

P

S S

P

P

S

S

P

O C M
O

D
U

L
A

T
IN

G

H
Y

D
R

A
U

L
IC

w
/ 

S
P

E
E

D
 C

O
N

T
R

O
L

O
P

E
N

/C
L

O
S

E

P
N

E
U

M
A

T
IC

 D
U

A
L

 S
O

L
E

N
O

ID

w
/ 

S
P

E
E

D
 C

O
N

T
R

O
L

O
P

E
N

/C
L

O
S

E

P
N

E
U

M
A

T
IC

 M
O

D
U

L
A

T
IN

G

G
A

T
E

S
L

E
V

E
L

P
IP

IN
G

M
IS

C
. 
C

O
N

T
IN

U
E

D

M
IS

C
E

L
L

A
N

E
O

U
S

  

   
 

a
a

C
 =

 C
L

E
A

R

M
 =

 M
A

G
E

N
T

A

B
 =

 B
L

U
E

A
 =

 A
M

B
E

R

W
 =

 W
H

IT
E

G
 =

 G
R

E
E

N

R
 =

 R
E

D

a
 =

 L
E

N
S

 C
O

L
O

R
:

C
 =

 C
L

E
A

R

Y
 =

 Y
E

L
L

O
W

B
 =

 B
L

U
E

A
 =

 A
M

B
E

R

W
 =

 W
H

IT
E

G
 =

 G
R

E
E

N

R
 =

 R
E

D

a
 =

 L
E

N
S

 C
O

L
O

R
:

P
IL

O
T

 L
IG

H
T

B
E

A
C

O
N

H
O

R
N

aH

 

A
N

A
L

O
G

a

 

H
4

H
2

H
3

H
1

X
1

X
2

 a
a

 =
 I

N
P

U
T

 O
R

 O
U

T
P

U
T

 A
S

 I
N

D
IC

A
T

E
D

P
L

C
 D

IS
C

R
E

T
E

a
 =

 I
N

P
U

T
 O

R
 O

U
T

P
U

T
 A

S
 I

N
D

IC
A

T
E

D

P
L

C
 A

N
A

L
O

G

V
-N

O
T

C
H

 (
T

R
IA

N
G

U
L

A
R

)

IN
S

T
R

U
M

E
N

T
 L

IN
E

 S
Y

M
B

O
L

S

 

X
X

X
X

X
X M

IS
C

. 
P

&
ID

 S
Y

M
B

O
L

S

P
R

O
C

E
S

S

IN
S

T
R

U
M

E
N

T
 O

R
 C

O
N

N
E

C
T

IO
N

 T
O

 

P
N

E
U

M
A

T
IC

 S
IG

N
A

L

E
L

E
C

T
R

IC
 S

IG
N

A
L

P
R

O
F

IB
U

S
 D

P

W
IR

E
L

E
S

S
 E

T
H

E
R

N
E

T

F
IB

E
R

 O
P

T
IC

 E
T

H
E

R
N

E
T

C
O

P
P

E
R

 E
T

H
E

R
N

E
T

(S
O

F
T

W
A

R
E

 O
R

 D
A

T
A

 L
IN

K
)

IN
T

E
R

N
A

L
 S

Y
S

T
E

M
 L

IN
K

 

T
U

R
B

IN
E

V
E

R
T

IC
A

L
 

F
U

T
U

R
E

E
X

IS
T

IN
G

E
Q

U
IP

M
E

N
T

 E
N

C
L

O
S

U
R

E

Plot Date:    25-JAN-2019    10:55:34 AM User:  svcPW     Model:  Layout1    ColorTable:  gshade.ctb    DesignScript:  Carollo_Std_Pen_v0905.pen    PlotScale:  1:1

P
R

O
J
E

C
T

 N
O

.

LAST SAVED BY:

F
IL

E
 N

A
M

E
:

G
N

0
1

 

EWittner

E
S

W

E
S

W   
 

IN
S

T
R

U
M

E
N

T
A

T
IO

N

 

C
O

M
B

IN
E

D
 L

E
G

E
N

D
 -

 I

C
O

M
B

IN
E

D
 L

E
G

E
N

D
 -

 I
.d

g
n

D
A

T
E

R
E

V
B

Y
D

E
S

C
R

IP
T

IO
N

D
A

T
E

C
H

E
C

K
E

D

D
R

A
W

N

D
E

S
IG

N
E

D

X
X

X
X

X
.X

X

J
O

B
 
N

O
.

D
R

A
W

IN
G

 N
O

.

S
H

E
E

T
 N

O
.

S
C

A
L

E
S

 A
C

C
O

R
D

IN
G

L
Y

V
E

R
IF

Y
 S

C
A

L
E

S

T
H

IS
 S

H
E

E
T

, 
A

D
J
U

S
T

IF
 N

O
T

 O
N

E
 I
N

C
H

 O
N

B
A

R
 I
S

 O
N

E
 I
N

C
H

 O
N

O
R

IG
IN

A
L

 D
R

A
W

IN
G

0
1

"

O
F

  
X

X
M

O
N

T
H

 Y
E

A
R

C
A

R
O

L
L

O
 E

N
G

IN
E

E
R

S

T
Y

P
IC

A
L

 L
A

Y
O

U
T

1
2

3
4

5
6

7
8

9
1

0
1

1
1

2
1

3

A B C D E F

1
2

3
4

5
6

7
8

9
1

0
1

1
1

2
1

3

A B C D E F G
G

®

P
A

N
E

L

S
T

A
R

T
E

R
 C

O
N

T
R

O
L

 

T
E

R
M

IN
A

L
 I

N
 L

O
C

A
L

 

C
O

N
T

R
O

L
 C

E
N

T
E

R

T
E

R
M

IN
A

L
 I
N

 M
O

T
O

R
 

C
H

O
IC

E
)

T
E

R
M

IN
A

L
 I

N
 (

U
S

E
R

 

P
A

N
E

L

T
E

R
M

IN
A

L
 I
N

 F
IE

L
D

 

R
T

U

T
E

R
M

IN
A

L
 I
N

 

D
E

V
IC

E

T
E

R
M

IN
A

L
 A

T
 F

IE
L

D
 

P
L

C
/P

C
M

 P
A

N
E

L

T
E

R
M

IN
A

L
 I
N

 

 
 

(G
U

ID
E

D
)

S
IG

N
A

L
 

E
L

E
C

T
R

O
M

A
G

N
E

T
IC

 O
R

 S
O

N
IC

 

(N
O

T
 G

U
ID

E
D

)

E
L

E
C

T
R

O
M

A
G

N
E

T
IC

 O
R

 S
O

N
IC

 S
IG

N
A

L
 

S
E

C
O

N
D

A
R

Y
 P

R
O

C
E

S
S

 F
L

O
W

 I
N

 P
IP

E

C
H

A
N

N
E

L

IN
 

P
R

IM
A

R
Y

 P
R

O
C

E
S

S
 F

L
O

W
 

*

 

  
  

E
T

H
E

R
N

E
T

-
* 

=
 E

  
 F

IE
L

D
B

U
S

 H
2

F
O

U
N

D
A

T
IO

N
-

*
 =

 H
2

  
 F

IE
L

D
B

U
S

 H
1

F
O

U
N

D
A

T
IO

N
-

*
 =

 H
1

P
R

O
F

IB
U

S
 D

P
-

* 
=

 D
P

P
R

O
F

IB
U

S
 P

A
-

* 
=

 P
A

D
E

V
IC

E
N

E
T

-
* 

=
 D

C
O

N
N

E
C

T
O

R

D
IG

IT
A

L
 B

U
S

 

F
R

O
M

 D
R

A
W

IN
G

 
T

O
 D

R
A

W
IN

G
 

 

  

  

 
 

  

P
E

P
E

 

 
A

C
T

U
A

T
O

R
S

 

 

 

  

   

   

 

 

  

   

 

 

 

F
L

U
M

E
S

KNAT

P
D

E
L

D
IT

  

 

  

 

M
M

   

  

 

 

 

 

  

 

 

 

 

   

 

  

  

 

  

   

 

M

P
U

M
P

S

 
 

 

 

  

  

 

 

  

 
 

T

T
E

M
P

E
R

A
T

U
R

E
P

R
E

S
S

U
R

E

I/
O

D
IG

IT
A

L

B
U

S

  
 

 

 

 

 

 

    
 

      

 
x
o

x

x
o

x
o

o

 

 
 

 

 

 

 x
o

o

H
A

N
D

 S
W

IT
C

H
E

S

 

 

P
R

O
C

E
S

S
 S

W
IT

C
H

E
S

 

     

N
C

T
C

 

 

 

N
C

T
O

N
O

T
C

 

 

 

N
O

T
O

a  
b c

d

R
E

L
A

Y
S

M

 

 

 

M
W

H
-*

E
T

M

H
P

K
I-

*

S
C

H
E

M
A

T
IC

 M
IS

C

E
M
 

E
D
 

E
H
 

H P S

B
L

O
W

E
R

S
/C

O
M

P
R

E
S

S
O

R
S

C
H

E
C

K
 V

A
L

V
E

S

P
R

E
S

S
U

R
E

 V
A

L
V

E
S

W
E

IR
S

M
O

M
E

N
T

A
R

Y
 P

U
S

H
B

U
T

T
O

N

N
O

R
M

A
L

L
Y

 C
L

O
S

E
D

M
O

M
E

N
T

A
R

Y
 P

U
S

H
B

U
T

T
O

N

N
O

R
M

A
L

L
Y

 O
P

E
N

M
U

S
H

R
O

O
M

 H
E

A
D

 P
U

S
H

B
U

T
T

O
N

IN
D

IC
A

T
O

R
S

T
E

R
M

IN
A

L
 B

L
O

C
K

S

D
E

S
C

IP
T

IO
N

X
X

X
X

 

F
R

O
M

T
O

F
L

O
W

L

V
A

L
V

E
S

V
A

L
V

E
S

 C
O

N
T

IN
U

E
D

x
 -

 D
E

N
O

T
E

S
 P

O
S

IT
IO

N
 C

O
N

T
A

C
T

S
 C

L
O

S
E

D

T
H

R
E

E
 P

O
S

IT
IO

N
 S

E
L

E
C

T
O

R
 S

W
IT

C
H

 

x
 -

 D
E

N
O

T
E

S
 P

O
S

IT
IO

N
 C

O
N

T
A

C
T

S
 C

L
O

S
E

D

T
W

O
 P

O
S

IT
IO

N
 S

E
L

E
C

T
O

R
 S

W
IT

C
H

 

x
 -

 D
E

N
O

T
E

S
 P

O
S

IT
IO

N
 C

O
N

T
A

C
T

S
 C

L
O

S
E

D

P
A

D
L

O
C

K
 S

W
IT

C
H

 

x
 -

 D
E

N
O

T
E

S
 P

O
S

IT
IO

N
 C

O
N

T
A

C
T

S
 C

L
O

S
E

D

S
P

R
IN

G
-R

E
T

U
R

N

L
IM

IT
 S

W
IT

C
H

N
O

R
M

A
L

L
Y

 O
P

E
N

 

S
W

IT
C

H

H
E

L
D

 C
L

O
S

E
D

 L
IM

IT
 

N
O

R
M

A
L

L
Y

 O
P

E
N

 

M
O

D
U

L
A

T
IN

G

E
L

E
C

T
R

IC

H
Y

D
R

A
U

L
IC

E
L

E
C

T
R

IC

D
IS

C
R

E
T

E

E
L

E
C

T
R

IC

D
IA

P
H

R
A

G
M

H
A

N
D

H
Y

D
R

A
U

L
IC

P
N

E
U

M
A

T
IC

S
O

L
E

N
O

ID
O

P
E

N
/C

L
O

S
E

S
IN

G
L

E
 S

O
L

E
N

O
ID

P
N

E
U

M
A

T
IC

w
/ 

S
P

E
E

D
 C

O
N

T
R

O
L

S
IN

G
L

E
 S

O
L

E
N

O
ID

P
N

E
U

M
A

T
IC

O
P

E
N

/C
L

O
S

E

D
U

A
L

 S
O

L
E

N
O

ID

P
N

E
U

M
A

T
IC

O
P

E
N

/H
O

L
D

/C
L

O
S

E

D
U

A
L

 S
O

L
E

N
O

ID

P
N

E
U

M
A

T
IC

M
O

D
U

L
A

T
IN

G

P
N

E
U

M
A

T
IC

C
O

M
P

R
E

S
S

O
R

S
C

R
E

W

C
O

M
P

R
E

S
S

O
R

R
E

C
IP

R
O

C
A

T
IN

G

B
L

O
W

E
R

M
U

L
T

I 
S

T
A

G
E

C
E

N
T

R
IF

U
G

A
L

F
A

N

C
O

M
P

R
E

S
S

O
R

L
IQ

U
ID

 R
IN

G

B
L

O
W

E
R

R
O

T
A

R
Y

 L
O

B
E

P
R

E
V

E
N

T
O

R

B
A

C
K

 F
L

O
W

 

B
A

L
L

C
H

E
C

K

D
IA

P
H

R
A

G
M

D
O

U
B

L
E

 F
L

A
P

S
W

IN
G

S
W

IN
G

S
P

R
IN

G
 L

O
A

D
E

D

G
E

N
E

R
A

L

S
P

R
IN

G
 L

O
A

D
E

D

F
L

A
P

P
E

R
B

A
T

C
H

C
O

R
IO

L
IS

M
A

G
N

E
T

IC

O
R

IF
IC

E

A
N

N
U

B
A

R

P
IT

O
T

 T
U

B
E

/

A
V

E
R

A
G

IN
G

P
IT

O
T

 T
U

B
E

P
A

D
D

L
E

 W
H

E
E

L

T
H

E
R

M
A

L

R
O

T
A

M
E

T
E

R

T
U

R
B

IN
E

P
R

O
P

E
L

L
E

R
-

R
U

P
T

U
R

E
 D

IS
K

S
A

M
P

L
E

 P
O

R
T

S
IG

H
T

 T
U

B
E

D
A

M
P

E
N

E
R

P
U

L
S

A
T

IO
N

S
A

M
P

L
E

R

C
O

M
P

O
S

IT
E

P
E

R
IS

T
A

L
T

IC

R
E

S
T

R
IC

T
IO

N

O
R

IF
IC

E

C
H

A
N

G
E

M
A

T
E

R
IA

L

M
IX

E
R

M
O

T
O

R

N
O

Z
Z

L
E

M
A

N
O

M
E

T
E

R

S
T

A
T

IC
 M

IX
E

R

IN
L

IN
E

IN
L

E
T

 S
T

R
A

IN
E

R

C
O

N
N

E
C

T
IO

N

H
O

S
E

G
R

IN
D

E
R

E
X

C
H

A
N

G
E

R

H
E

A
T

 

H
O

IS
T

M
IX

E
R

H
O

R
IZ

O
N

T
A

L
G

A
S

 C
A

N
N

O
N

C
O

N
D

IT
IO

N
E

R

F
L

O
W

 

O
P

E
R

A
T

E
D

 V
L

V

w
/T

H
E

R
M

A
L

L
Y

F
L

A
M

E
 A

R
R

E
S

T
E

R

F
L

A
M

E
 A

R
R

E
S

T
E

R
F

IL
T

E
R

 S
E

P
A

R
A

T
O

R

F
IN

E
 F

IL
T

E
R

A
L

A
R

M
/S

E
N

S
O

R

F
IR

E
 

E
Y

E
W

A
S

H

F
IL

T
E

R

E
X

H
A

U
S

T
 F

A
N

O
R

 E
J
E

C
T

O
R

E
D

U
C

T
O

R

D
R

Y
E

R

D
E

S
IC

C
A

N
T

C
O

A
L

E
S

C
E

R

C
O

L
U

M
N

C
A

L
IB

R
A

T
IO

N
A

IR
 D

A
M

P
E

R

D
IF

F
U

S
E

R

A
IR

/ 
C

H
E

M
IC

A
L

S
T

R
A

IN
E

R

B
A

S
K

E
T

S
IL

E
N

C
E

R

B
L

O
W

-O
F

F

U
L

T
R

A
S

O
N

IC

T
U

N
IN

G
 F

O
R

K

S
U

B
M

E
R

S
IB

L
E

S
U

S
P

E
N

D
E

D
/

F
L

O
A

T

C
O

L
U

M
N

IN
V

E
R

T
E

D

R
A

D
A

R
 P

T
O

F

R
A

D
A

R
 T

D
R

E
L

E
C

T
R

O
D

E

P
R

E
S

S
U

R
E

D
IF

F
E

R
E

N
T

IA
L

C
A

P
A

C
IT

A
N

C
E

B
U

B
B

L
E

R

W
E

IR

S
T

O
P

F
L

A
P

K
N

IF
E

S
L

ID
E

S
L

U
IC

E
T

R
A

P
E

Z
O

ID
A

L

C
U

T
T

H
R

O
A

T

R
E

G
U

L
A

R

P
A

R
S

H
A

L
L

T
R

A
N

S
IT

 T
IM

E

U
L

T
R

A
-S

O
N

IC

V
-C

O
N

E

O
R

 F
L

O
W

 N
O

Z
Z

L
E

V
E

N
T

U
R

I 
T

U
B

E

V
O

R
T

E
X

D
E

T
E

C
T

O
R

S
M

O
K

E
 

O
F

F

S
T

R
A

IN
E

R
 w

/B
L

O
W

  

T
Y

P
E

S
T

R
A

IN
E

R
 W

Y
E

 

A
T

M
O

S
P

H
E

R
E

V
E

N
T

 T
O

 

V
E

N
T

V
A

P
O

R
IZ

E
R

H
E

A
T

E
R

V
A

P
O

R
 

A
IR

 G
A

P

B
L

IN
D

 F
L

A
N

G
E

P
L

U
G

G
E

D

C
A

P
P

E
D

 O
R

IN
C

R
E

A
S

E
R

C
O

N
C

E
N

T
R

IC

R
E

D
U

C
E

R

E
C

C
E

N
T

R
IC

IN
C

R
E

A
S

E
R

E
C

C
E

N
T

R
IC

D
R

A
IN

R
E

D
U

C
E

R

C
O

N
C

E
N

T
R

IC

C
O

U
P

L
IN

G

E
X

P
A

N
S

IO
N

C
E

N
T

E
R

V
IB

R
A

T
IO

N

E
X

P
A

N
S

IO
N

 J
O

IN
T

C
O

N
N

E
C

T
IO

N

F
L

E
X

IB
L

E

D
IS

C
O

N
N

E
C

T

Q
U

IC
K

U
N

IO
N

T
E

E

S
E

A
L

A
N

N
U

L
A

R

S
E

A
L

D
IA

P
H

R
A

G
M

 

S
A

N
IT

A
R

Y
 S

E
A

L

S
E

L
F

 C
O

N
T

A
IN

E
D

R
E

G
U

L
A

T
IN

G

B
A

C
K

P
R

E
S

S
U

R
E

E
X

T
E

R
N

A
L

 T
A

P

R
E

G
U

L
A

T
IN

G

B
A

C
K

P
R

E
S

S
U

R
E

S
E

L
F

 C
O

N
T

A
IN

E
D

R
E

D
U

C
IN

G

P
R

E
S

S
U

R
E

 

V
A

C
U

U
M

 R
E

L
IE

F

R
E

L
IE

F

P
R

E
S

S
U

R
E

 

R
E

G
U

L
A

T
IN

G

P
R

E
S

S
U

R
E

 T
A

P

E
X

T
E

R
N

A
L

R
E

D
U

C
IN

G
 

P
R

E
S

S
U

R
E

 
A

IR
 D

R
IV

E
N

C
E

N
T

R
IF

U
G

A
L

D
IA

P
H

R
A

G
M

C
H

E
M

IC
A

L
 F

E
E

D

D
IA

P
H

R
A

G
M

C
A

V
IT

Y

P
R

O
G

R
E

S
S

IV
E

P
IS

T
O

N

O
R

 H
O

S
E

P
E

R
IS

T
A

L
T

IC

G
E

A
R

S
U

M
P

S
U

B
M

E
R

S
IB

L
E

W
A

T
E

R
 C

H
A

M
P

C
H

O
P

P
E

R

V
E

R
T

IC
A

L
 

G
A

U
G

E

T
E

M
P

E
R

A
T

U
R

E
 

w
/T

H
E

R
M

O
W

E
L

L

T
E

M
P

E
R

A
T

U
R

E
 

T
H

E
R

M
O

M
E

T
E

R
A

IR
 R

E
L

IE
F

4
-W

A
Y

3
-W

A
Y

 P
L

U
G

3
-W

A
Y

A
N

G
L

E

B
A

L
L

B
A

L
L

 V
-N

O
T

C
H

B
U

T
T

E
R

F
L

Y

B
U

R
IE

D
 V

A
L

V
E

 B
O

X

B
U

T
T

E
R

F
L

Y
-

C
O

N
E

G
A

T
E

D
IA

P
H

R
A

G
M

M
U

D

H
O

S
E

G
L

O
B

E

V
A

L
V

E
 B

O
X

G
A

T
E

-B
U

R
IE

D
 

N
E

E
D

L
E

P
IN

C
H

E
C

C
E

N
T

R
IC

P
L

U
G

 

w
-V

A
L

V
E

 B
O

X

P
L

U
G

 E
C

C
E

N
T

R
IC

-B
U

R
IE

D
 V

A
L

V
E

 B
O

X

P
L

U
G

 C
O

N
C

E
N

T
R

IC

P
L

U
G

 C
O

N
C

E
N

T
R

IC

V
A

L
V

E
 B

O
X

L
U

B
R

IC
A

T
E

D
 B

U
R

IE
D

 

P
L

U
G

 E
C

C
E

N
T

R
IC

L
U

B
R

IC
A

T
E

D

P
L

U
G

 E
C

C
E

N
T

R
IC

L
U

B
R

IC
A

T
E

D

P
L

U
G

 C
O

N
C

E
N

T
R

IC

B
U

R
IE

D
 V

A
L

V
E

 B
O

X

L
U

B
R

IC
A

T
E

D

P
L

U
G

 C
O

N
C

E
N

T
R

IC

D
IS

C
H

A
R

G
E

P
U

M
P

 

T
E

L
E

S
C

O
P

IN
G

C
O

N
T

R
A

C
T

IO
N

S

R
E

C
T

A
N

G
U

L
A

R
 w

/o
 E

N
D

 

C
O

N
T

R
A

C
T

IO
N

S

R
E

C
T

A
N

G
U

L
A

R
 w

/ 
E

N
D

 

T
R

A
P

E
Z

O
ID

A
L

 (
C

IP
O

L
L

E
T

T
I)

P
U

L
L

 C
O

R
D

 S
W

IT
C

H

S
T

O
P

-L
O

C
K

O
U

T
 P

U
S

H
B

U
T

T
O

N

D
IG

IT
A

L
 B

U
S

D
IO

D
E

H
E

A
T

E
R

S

O
V

E
R

L
O

A
D

M
O

T
O

R

C
O

N
T

A
C

T

O
V

E
R

L
O

A
D

C
O

N
N

E
C

T
IO

N

D
R

A
W

O
U

T

G
R

O
U

N
D

B
A

T
T

E
R

Y

R
E

S
IS

T
O

R

C
A

P
A

C
IT

O
R

V
A

R
IS

T
O

R
T

IM
E

 M
E

T
E

R

E
L

A
P

S
E

D

H
E

A
T

E
R

W
IN

D
IN

G

M
O

T
O

R

S
P

A
C

E
 H

E
A

T
E

R

T
R

A
N

S
F

O
R

M
E

R

P
O

W
E

R

C
O

N
T

R
O

L
 

A
R

R
E

S
T

O
R

L
IG

H
T

N
IN

G

F
U

S
E

D
IS

C
O

N
N

E
C

T
S

O
L

E
N

O
ID

M
 =

 T
Y

P
E

M
E

T
E

R
 U

N
IT

 

M
O

T
O

R

N
O

R
M

A
L

L
Y

 C
L

O
S

E
D

 T
IM

E
D

 C
L

O
S

IN
G

T
IM

E
 D

E
L

A
Y

 C
O

N
T

A
C

T

N
O

R
M

A
L

L
Y

 O
P

E
N

 T
IM

E
D

 O
P

E
N

IN
G

T
IM

E
 D

E
L

A
Y

 C
O

N
T

A
C

T

N
O

R
M

A
L

L
Y

 C
L

O
S

E
D

 T
IM

E
D

 O
P

E
N

IN
G

T
IM

E
 D

E
L

A
Y

 C
O

N
T

A
C

T

N
O

R
M

A
L

L
Y

 O
P

E
N

 T
IM

E
D

 C
L

O
S

IN
G

T
IM

E
 D

E
L

A
Y

 C
O

N
T

A
C

T

C
O

N
T

R
O

L
 C

O
N

T
A

C
T

N
O

R
M

A
L

L
Y

 C
L

O
S

E
D

 

C
O

N
T

R
O

L
 C

O
N

T
A

C
T

N
O

R
M

A
L

L
Y

 O
P

E
N

 

=
 D

E
S

C
R

IP
T

IO
N

d

=
 T

IM
IN

G
 R

A
N

G
E

/S
E

T
T

IN
G

c  
  
  
  
T

D
O

F
F

 -
 T

IM
E

 D
E

L
A

Y
 O

N
 D

E
E

N
E

R
G

IZ
A

T
IO

N

=
 T

D
O

N
 -

 T
IM

E
 D

E
L

A
Y

 O
N

 E
N

E
R

G
IZ

A
T

IO
N

b

M
O

T
O

R
 S

T
A

R
T

E
R

 C
O

IL
 -

 R
E

V
E

R
S

E
-

R

M
O

T
O

R
 S

T
A

R
T

E
R

 C
O

IL
 -

 F
O

R
W

A
R

D
-

F

M
O

T
O

R
 S

T
A

R
T

E
R

 C
O

IL
 -

 H
IG

H
 S

P
E

E
D

-
H

M
O

T
O

R
 S

T
A

R
T

E
R

 C
O

IL
 -

 L
O

W
 S

P
E

E
D

-
L

M
O

T
O

R
 S

T
A

R
T

E
R

 C
O

IL
-

M

T
IM

E
 D

E
L

A
Y

 R
E

L
A

Y
-

T
D

C
O

N
T

R
O

L
 R

E
L

A
Y

-
C

R

=
 T

Y
P

E
aR

E
L

A
Y

 C
O

IL

T
O

R
Q

U
E

C
L

O
S

E
 O

N
 H

IG
H

 

T
O

R
Q

U
E

 S
W

IT
C

H

S
W

IT
C

H

H
E

L
D

 O
P

E
N

 L
IM

IT
 

N
O

R
M

A
L

L
Y

 C
L

O
S

E
D

T
O

R
Q

U
E

O
P

E
N

 O
N

 H
IG

H
 

T
O

R
Q

U
E

 S
W

IT
C

H
 

V
IB

R
A

T
IO

N

C
L

O
S

E
 O

N
 R

IS
IN

G
 

V
IB

R
A

T
IO

N
 S

W
IT

C
H

 

V
IB

R
A

T
IO

N

O
P

E
N

 O
N

 R
IS

IN
G

 

V
IB

R
A

T
IO

N
 S

W
IT

C
H

 

T
E

M
P

E
R

A
T

U
R

E

O
P

E
N

 O
N

 R
IS

IN
G

 

S
W

IT
C

H
 

T
E

M
P

E
R

A
T

U
R

E
 

IN
 F

L
O

W

O
P

E
N

 O
N

 I
N

C
R

E
A

S
E

 

F
L

O
W

 S
W

IT
C

H
 

T
E

M
P

E
R

A
T

U
R

E

C
L

O
S

E
 O

N
 R

IS
IN

G
 

S
W

IT
C

H
 

T
E

M
P

E
R

A
T

U
R

E
 

L
IM

IT
 S

W
IT

C
H

N
O

R
M

A
L

L
Y

 C
L

O
S

E
D

 

R
IS

IN
G

 P
R

E
S

S
U

R
E

S
W

IT
C

H
 O

P
E

N
 O

N
 

P
R

E
S

S
U

R
E

 

L
E

V
E

L

C
L

O
S

E
 O

N
 R

IS
IN

G
 

F
L

O
A

T
 S

W
IT

C
H

 

L
E

V
E

L

O
P

E
N

 O
N

 R
IS

IN
G

 

F
L

O
A

T
 S

W
IT

C
H

 

P
R

E
S

S
U

R
E

C
L

O
S

E
 O

N
 R

IS
IN

G
 

P
R

E
S

S
U

R
E

 S
W

IT
C

H
 S

IG
N

A
L

 C
O

N
T

IN
U

A
T

IO
N

T
O

/F
R

O
M

 S
H

E
E

T

C
O

N
T

IN
U

A
T

IO
N

U
N

IQ
U

E
 I

D
E

N
T

IF
IE

R

 D
E

S
C

R
IP

T
IO

N

G
E

N
E

R
A

L
 P

R
O

C
E

S
S

C
O

N
T

IN
U

A
T

IO
N

 T
A

G

H
Y

D
R

A
U

L
IC

 S
IG

N
A

L

C
A

P
IL

L
A

R
Y

 T
U

B
E

P
R

O
F

IB
U

S
 P

A

D
E

V
IC

E
N

E
T

F
O

U
N

D
A

T
IO

N
 F

IE
L

D
B

U
S

IN
 P

IP
E

P
R

IM
A

R
Y

 P
R

O
C

E
S

S
 F

L
O

W
 

C
H

A
N

N
E

L

IN
 

S
E

C
O

N
D

A
R

Y
 P

R
O

C
E

S
S

 F
L

O
W

 

B
L

O
W

E
R

S
IN

G
L

E
 S

T
A

G
E

 

C
E

N
T

R
IF

U
G

A
L

D
IS

P
L

A
C

E
M

E
N

T

P
O

S
IT

IV
E

-

D
O

P
P

L
E

R

U
L

T
R

A
S

O
N

IC
 

D
R

Y
E

R

R
E

F
R

IG
E

R
A

T
E

D
 

P
A

L
M

E
R

-B
O

W
L

U
S

L
E

O
P

O
L

D
-L

A
G

C
O

P
IP

E
 C

A
L

L
O

U
T

C
O

N
T

A
C

T

P
U

S
H

-P
U

L
L

 P
U

S
H

B
U

T
T

O
N

 M
A

IN
T

A
IN

E
D

 

P
R

O
C

E
S

S
 S

W
IT

C
H

E
S

 C
O

N
T

.

L
E

G
E

N
D

B
R

E
A

K
E

R

C
IR

C
U

IT
 

P
R

O
T

E
C

T
IO

N

S
U

R
G

E

T
R

A
N

S
IE

N
T

 

6
 -

 E
X

IS
T

IN
G

/F
U

T
U

R
E

5
 -

 P
O

W
E

R
 S

O
U

R
C

E

4
 -

 F
U

R
N

IS
H

E
D

 B
Y

3
 -

 F
U

N
C

T
IO

N

2
 -

 L
O

O
P

 N
U

M
B

E
R

1
 -

 T
A

G
 I
N

D
E

N
T

IF
E

R

IN
S

T
R

U
M

E
N

T
 B

U
B

B
L

E
 L

O
C

A
T

IO
N

S

POWER 

SOURCE

FIELDCONTROL PANEL

OPERATOR

INTERFACE/

CONTROL

DEVICES

SCADA

I/O

1 2 3 4 5 6 7 8 9
R

E
F

E
R

 T
O

 F
U

N
C

T
IO

N
 T

A
B

L
E

.

R
E

F
E

R
 T

O
 E

Q
U

IP
M

E
N

T
 D

E
S

C
R

IP
T

O
R

 T
A

B
L

E
.

R
E

F
E

R
 T

O
 P

O
W

E
R

 S
O

U
R

C
E

 T
A

B
L

E
.

  
  
  
  
F

B
V

-F
U

R
N

IS
H

E
D

 B
Y

 V
E

N
D

O
R

 
  

  
 

F
U

R
N

IS
H

E
D

 B
Y

: 
F

B
O

-F
U

R
N

IS
H

E
D

 B
Y

 O
W

N
E

R

T
A

B
L

E
.

R
E

F
E

R
 T

O
 I

N
S

T
R

U
M

E
N

T
 T

Y
P

E
 D

E
S

IG
N

A
T

IO
N

S
 

R
E

F
E

R
 T

O
 I

/O
 T

Y
P

E
 D

E
S

IG
N

A
T

IO
N

S
 T

A
B

L
E

.

T
A

B
L

E
.

R
E

F
E

R
 T

O
 E

Q
U

IP
M

E
N

T
 T

A
G

G
IN

G
 S

Y
S

T
E

M
 

R
E

F
E

R
 T

O
 O

P
E

R
A

T
O

R
 P

IL
O

T
 D

E
V

IC
E

 L
E

G
E

N
D

.

L
E

T
T

E
R

S
 T

A
B

L
E

.

R
E

F
E

R
 T

O
 I

N
S

T
R

U
M

E
N

T
 T

A
G

 I
D

E
N

T
IF

IC
A

T
IO

N
 

K
E

Y
 N

O
T

E
S

G
A

U
G

E
S

W
IT

C
H

P
R

E
S

S
U

R
E

 

P
S

H
P

I
P

IT

T
R

A
N

S
M

IT
T

E
R

W
IT

H
 I
N

T
E

G
R

A
L

 

IN
S

T
R

U
M

E
N

T
 

S
IN

G
L

E
 

T
R

A
N

S
M

IT
T

E
R

W
IT

H
 R

E
M

O
T

E
 

IN
S

T
R

U
M

E
N

T
 

S
IN

G
L

E
 

T
R

A
N

S
M

IT
T

E
R

P
R

E
S

S
U

R
E

E
X

A
M

P
L

E
S

 O
F

 T
Y

P
IC

A
L

 I
N

S
T

R
U

M
E

N
T

 L
A

Y
O

U
T

21

3 4 5

6

21

3 4 5

6

21

3 4 5

6

21

3 4 5

6
3 4 5

1 2

6

21

3 4 5

6

21

3 4 5

6

21

3 4 5

6
3 4 5

1 2

6

21

3 4 5

6
3 4 5

1 2

6

21

3 4 5

6
3 4 5

1 2

6
3 4 5

1 2

6

1 2

3 4 5

6

1 2

3 4 5

6

1
2

1
2

4
1

2
1

2
1

2
7

7
7

1
1

1
3

7
3

7
3

3
1

3
1

3 9

F
 -

 F
U

T
U

R
E

E
 -

 E
X

IS
T

IN
G

D
E

S
C

R
IP

T
IO

N
 O

R
 F

U
R

N
IS

H
E

D
 B

Y

P
O

W
E

R
 S

O
U

R
C

E

O
P

E
R

A
T

O
R

 I
N

A
C

C
E

S
S

IB
L

E

P
R

IM
A

R
Y

 F
U

N
C

T
IO

N

C
O

N
T

R
O

L
 E

L
E

M
E

N
T

IN
S

T
R

U
M

E
N

T
/

O
P

E
R

A
T

O
R

 A
C

C
E

S
S

IB
L

E

A
U

X
IL

IA
R

Y
 F

U
N

C
T

IO
N

C
O

N
T

R
O

L
 E

L
E

M
E

N
T

IN
S

T
R

U
M

E
N

T
/

O
P

E
R

A
T

O
R

 A
C

C
E

S
S

IB
L

E

P
R

IM
A

R
Y

 F
U

N
C

T
IO

N

C
O

N
T

R
O

L
 E

L
E

M
E

N
T

IN
S

T
R

U
M

E
N

T
/

IN
A

C
C

E
S

S
IB

L
E

O
P

E
R

A
T

O
R

P
R

IM
A

R
Y

 F
U

N
C

T
IO

N

P
O

W
E

R
 D

E
V

IC
E

A
C

C
E

S
S

IB
L

E

O
P

E
R

A
T

O
R

 

P
R

IM
A

R
Y

 F
U

N
C

T
IO

N

P
O

W
E

R
 D

E
V

IC
E

IN
T

E
R

F
A

C
E

O
P

E
R

A
T

O
R

 

P
IL

O
T

 D
E

V
IC

E

IN
T

E
R

F
A

C
E

H
U

M
A

N
 M

A
C

H
IN

E

(F
IE

L
D

B
U

S
 I

/O
)

I/
O

 R
E

G
IS

T
E

R

D
IG

IT
A

L
 B

U
S

I/
O

 P
O

IN
T

H
A

R
D

W
IR

E
D

 

T
E

R
M

IN
A

L

IN
T

E
R

F
A

C
E

O
P

E
R

A
T

O
R

 

S
C

A
D

A
 S

Y
S

T
E

M

O
P

E
R

A
T

O
R

 I
N

A
C

C
E

S
S

IB
L

E

A
U

X
IL

IA
R

Y
 F

U
N

C
T

IO
N

C
O

N
T

R
O

L
 E

L
E

M
E

N
T

IN
S

T
R

U
M

E
N

T
/

N
O

N
-P

O
W

E
R

E
D

F
IE

L
D

 E
Q

U
IP

M
E

N
T

P
O

W
E

R
E

D

P
R

IM
A

R
Y

 F
U

C
T

IO
N

F
IE

L
D

 E
Q

U
IP

M
E

N
T

P
O

W
E

R
E

D

A
U

IL
IA

R
Y

 F
U

N
C

T
IO

N

F
IE

L
D

 E
Q

U
IP

M
E

N
T

C
U

B
IC

L
E

/C
A

B
IN

E
T

S
T

A
R

T
E

R
/D

R
IV

E

F
IE

L
D

 E
Q

U
IP

M
E

N
T

6

3 4 5

1
 -

 2

E
L

E
M

E
N

T

P
R

IM
A

R
Y

 

IN
S

T
R

U
M

E
N

T

FIELD-6FIELD-5FIELD-4FIELD-3FIELD-2FIELD-1BLOCK TYPE

A
C

C
E

S
S

IB
L

E
 D

E
V

IC
E

S

F
O

R
 O

P
E

R
A

T
O

R
 

A
U

X
IL

IA
R

Y
 F

U
N

C
T

IO
N

 

P
O

W
E

R
 D

E
V

IC
E

D
E

F
IN

E
D

 B
E

L
O

W

L
E

G
E

N
D

 F
O

R
 B

L
O

C
K

S
 

 

  

C
L

E
A

N
E

D

M
E

C
H

A
N

IC
A

L
L

Y
 

S
T

R
A

IN
E

R
 -

IN
C

R
E

A
S

E
 I
N

 F
L

O
W

C
L

O
S

E
 O

N
 

F
L

O
W

 S
W

IT
C

H
 

S

P

S

P
~IY

I/
P

S

P

S

S S

P

S S

P

P

S

S

P

O C M
O

D
U

L
A

T
IN

G

H
Y

D
R

A
U

L
IC

w
/ 

S
P

E
E

D
 C

O
N

T
R

O
L

O
P

E
N

/C
L

O
S

E

P
N

E
U

M
A

T
IC

 D
U

A
L

 S
O

L
E

N
O

ID

w
/ 

S
P

E
E

D
 C

O
N

T
R

O
L

O
P

E
N

/C
L

O
S

E

P
N

E
U

M
A

T
IC

 M
O

D
U

L
A

T
IN

G

G
A

T
E

S
L

E
V

E
L

P
IP

IN
G

M
IS

C
. 
C

O
N

T
IN

U
E

D

M
IS

C
E

L
L

A
N

E
O

U
S

  

   
 

a
a

C
 =

 C
L

E
A

R

M
 =

 M
A

G
E

N
T

A

B
 =

 B
L

U
E

A
 =

 A
M

B
E

R

W
 =

 W
H

IT
E

G
 =

 G
R

E
E

N

R
 =

 R
E

D

a
 =

 L
E

N
S

 C
O

L
O

R
:

C
 =

 C
L

E
A

R

Y
 =

 Y
E

L
L

O
W

B
 =

 B
L

U
E

A
 =

 A
M

B
E

R

W
 =

 W
H

IT
E

G
 =

 G
R

E
E

N

R
 =

 R
E

D

a
 =

 L
E

N
S

 C
O

L
O

R
:

P
IL

O
T

 L
IG

H
T

B
E

A
C

O
N

H
O

R
N

aH

 

A
N

A
L

O
G

a

 

H
4

H
2

H
3

H
1

X
1

X
2

 a
a

 =
 I

N
P

U
T

 O
R

 O
U

T
P

U
T

 A
S

 I
N

D
IC

A
T

E
D

P
L

C
 D

IS
C

R
E

T
E

a
 =

 I
N

P
U

T
 O

R
 O

U
T

P
U

T
 A

S
 I

N
D

IC
A

T
E

D

P
L

C
 A

N
A

L
O

G

V
-N

O
T

C
H

 (
T

R
IA

N
G

U
L

A
R

)

IN
S

T
R

U
M

E
N

T
 L

IN
E

 S
Y

M
B

O
L

S

 

X
X

X
X

X
X M

IS
C

. 
P

&
ID

 S
Y

M
B

O
L

S

P
R

O
C

E
S

S

IN
S

T
R

U
M

E
N

T
 O

R
 C

O
N

N
E

C
T

IO
N

 T
O

 

P
N

E
U

M
A

T
IC

 S
IG

N
A

L

E
L

E
C

T
R

IC
 S

IG
N

A
L

P
R

O
F

IB
U

S
 D

P

W
IR

E
L

E
S

S
 E

T
H

E
R

N
E

T

F
IB

E
R

 O
P

T
IC

 E
T

H
E

R
N

E
T

C
O

P
P

E
R

 E
T

H
E

R
N

E
T

(S
O

F
T

W
A

R
E

 O
R

 D
A

T
A

 L
IN

K
)

IN
T

E
R

N
A

L
 S

Y
S

T
E

M
 L

IN
K

 

T
U

R
B

IN
E

V
E

R
T

IC
A

L
 

F
U

T
U

R
E

E
X

IS
T

IN
G

E
Q

U
IP

M
E

N
T

 E
N

C
L

O
S

U
R

E

Plot Date:    25-JAN-2019    10:55:34 AM User:  svcPW     Model:  Layout1    ColorTable:  gshade.ctb    DesignScript:  Carollo_Std_Pen_v0905.pen    PlotScale:  1:1

P
R

O
J
E

C
T

 N
O

.

LAST SAVED BY:

F
IL

E
 N

A
M

E
:

G
N

0
1

 

EWittner

E
S

W

E
S

W   
 

IN
S

T
R

U
M

E
N

T
A

T
IO

N

 

C
O

M
B

IN
E

D
 L

E
G

E
N

D
 -

 I

C
O

M
B

IN
E

D
 L

E
G

E
N

D
 -

 I
.d

g
n

     

PLANT UW
SYSTEM

14" BW

6" U
W

6" U
W

6" U
W

6" IR
R

6" IR
R

14" BW

14" BW

MM

42" FEF

36" FEF

36" FEF18" FEF

18" FEF

18" FEF

18" FEF

18" FEF

36" SE

18" SE

18" SE

18" SE

18" SE

18" SE

40-V-05-BW

PLANT
DRAIN
PUMP

STATION40-P-01-BW

40-P-02-BW
50-P-01-UW

50-P-02-UW

50-P-03-UW
50-P-01-IRR

50-P-02-IRR

40-V-10-FEF

40-V-09-FEF

40-V-04-BW

40-V-08-FEF

40-V-07-FEF

40-V-03-BW

40-V-06-FEF

40-V-05-FEF

40-V-02-BW

40-V-04-FEF

40-V-03-FEF

40-V-01-BW

40-V-02-FEF

40-V-01-FEF

50-G-01-FEF

M
M 30-FE-104

14" BW

 

50-V-11-UW

  

 

MM

  

 

MM

50-V-08-UW 50-V-09-UW

50-V-10-UW

6" UW

6" UW

50-V-07-IRR

50-V-06-IRR

50-V-08-IRR

50-FE-11850-FE-318

EX CORP STOP

6" IRR

6" IRR

CLOSED OR INACTIVE

LEGEND:

OPTIONAL OPERATION

OPEN OR ACTIVE

 

TEMP SYSTEMS

(2) 6 MGD
SUBMERSIBLES

 

 

12 MGD PRIMARY
TEMP UV

  

6 MGD SECONDARY
TEMP UV

  

D
A

T
E

R
E

V
B

Y
D

E
S

C
R

IP
T

IO
N

D
A

T
E

C
H

E
C

K
E

D

D
R

A
W

N

D
E

S
IG

N
E

D

X
X

X
X

X
.X

X

J
O

B
 
N

O
.

D
R

A
W

IN
G

 N
O

.

S
H

E
E

T
 N

O
.

S
C

A
L

E
S

 A
C

C
O

R
D

IN
G

L
Y

V
E

R
IF

Y
 S

C
A

L
E

S

T
H

IS
 S

H
E

E
T

, A
D

J
U

S
T

IF
 N

O
T

 O
N

E
 IN

C
H

 O
N

B
A

R
 IS

 O
N

E
 IN

C
H

 O
N

O
R

IG
IN

A
L

 D
R

A
W

IN
G

0
1

"

O
F

  X
X

M
O

N
T

H
 Y

E
A

R

C
A

R
O

L
L

O
 E

N
G

IN
E

E
R

S

T
Y

P
IC

A
L

 L
A

Y
O

U
T

1
2

3
4

5
6

7
8

9
1

0
1

1
1

2
1

3

ABCDEF

1
2

3
4

5
6

7
8

9
1

0
1

1
1

2
1

3

ABCDEFG
G

®

P
A

N
E

L

S
T

A
R

T
E

R
 C

O
N

T
R

O
L

 

T
E

R
M

IN
A

L
 IN

 L
O

C
A

L
 

C
O

N
T

R
O

L
 C

E
N

T
E

R

T
E

R
M

IN
A

L
 IN

 M
O

T
O

R
 

C
H

O
IC

E
)

T
E

R
M

IN
A

L
 IN

 (U
S

E
R

 

P
A

N
E

L

T
E

R
M

IN
A

L
 IN

 F
IE

L
D

 

R
T

U

T
E

R
M

IN
A

L
 IN

 

D
E

V
IC

E

T
E

R
M

IN
A

L
 A

T
 F

IE
L

D
 

P
L

C
/P

C
M

 P
A

N
E

L

T
E

R
M

IN
A

L
 IN

 

 
 

(G
U

ID
E

D
)

S
IG

N
A

L
 

E
L

E
C

T
R

O
M

A
G

N
E

T
IC

 O
R

 S
O

N
IC

 

(N
O

T
 G

U
ID

E
D

)

E
L

E
C

T
R

O
M

A
G

N
E

T
IC

 O
R

 S
O

N
IC

 S
IG

N
A

L
 

S
E

C
O

N
D

A
R

Y
 P

R
O

C
E

S
S

 F
L

O
W

 IN
 P

IP
E

C
H

A
N

N
E

L

IN
 

P
R

IM
A

R
Y

 P
R

O
C

E
S

S
 F

L
O

W
 

*

 

  
  

E
T

H
E

R
N

E
T

-
* =

 E

   F
IE

L
D

B
U

S
 H

2

F
O

U
N

D
A

T
IO

N
-

*
 =

 H
2

   F
IE

L
D

B
U

S
 H

1

F
O

U
N

D
A

T
IO

N
-

*
 =

 H
1

P
R

O
F

IB
U

S
 D

P
-

* =
 D

P

P
R

O
F

IB
U

S
 P

A
-

* =
 P

A

D
E

V
IC

E
N

E
T

-
* =

 D

C
O

N
N

E
C

T
O

R

D
IG

IT
A

L
 B

U
S

 

F
R

O
M

 D
R

A
W

IN
G

 
T

O
 D

R
A

W
IN

G
 

 

  

  

 
 

  

P
E

P
E

 

 
A

C
T

U
A

T
O

R
S

 

 

 

  

   

   

 

 

  

   

 

 

 

F
L

U
M

E
S

K N A T

P
D

E
L

D
IT

  

 

  

 

M
M

   

  

 

 

 

 

  

 

 

 

 

   

 

  

  

 

  

   

 

M

P
U

M
P

S

 
 

 

 

  

  

 

 

  

 
 

T

T
E

M
P

E
R

A
T

U
R

E
P

R
E

S
S

U
R

E

I/O

D
IG

IT
A

L

B
U

S

  
 

 

 

 

 

 

    
 

      

 
x
o

x

x
o

x
o

o

 

 
 

 

 

 

 x
o

o

H
A

N
D

 S
W

IT
C

H
E

S

 

 

P
R

O
C

E
S

S
 S

W
IT

C
H

E
S

 

     

N
C

T
C

 

 

 

N
C

T
O

N
O

T
C

 

 

 

N
O

T
O

a   
bc

d

R
E

L
A

Y
S

M

 

 

 

M
W

H
-*

E
T

M

H
P

K
I-*

S
C

H
E

M
A

T
IC

 M
IS

C

E
M
 

E
D
 

E
H
 

HPS

B
L

O
W

E
R

S
/C

O
M

P
R

E
S

S
O

R
S

C
H

E
C

K
 V

A
L

V
E

S

P
R

E
S

S
U

R
E

 V
A

L
V

E
S

W
E

IR
S

M
O

M
E

N
T

A
R

Y
 P

U
S

H
B

U
T

T
O

N

N
O

R
M

A
L

L
Y

 C
L

O
S

E
D

M
O

M
E

N
T

A
R

Y
 P

U
S

H
B

U
T

T
O

N

N
O

R
M

A
L

L
Y

 O
P

E
N

M
U

S
H

R
O

O
M

 H
E

A
D

 P
U

S
H

B
U

T
T

O
N

IN
D

IC
A

T
O

R
S

T
E

R
M

IN
A

L
 B

L
O

C
K

S

D
E

S
C

IP
T

IO
N

X
X

X
X

 

F
R

O
M

T
O

F
L

O
W

L

V
A

L
V

E
S

V
A

L
V

E
S

 C
O

N
T

IN
U

E
D

x
 - D

E
N

O
T

E
S

 P
O

S
IT

IO
N

 C
O

N
T

A
C

T
S

 C
L

O
S

E
D

T
H

R
E

E
 P

O
S

IT
IO

N
 S

E
L

E
C

T
O

R
 S

W
IT

C
H

 

x
 - D

E
N

O
T

E
S

 P
O

S
IT

IO
N

 C
O

N
T

A
C

T
S

 C
L

O
S

E
D

T
W

O
 P

O
S

IT
IO

N
 S

E
L

E
C

T
O

R
 S

W
IT

C
H

 

x
 - D

E
N

O
T

E
S

 P
O

S
IT

IO
N

 C
O

N
T

A
C

T
S

 C
L

O
S

E
D

P
A

D
L

O
C

K
 S

W
IT

C
H

 

x
 - D

E
N

O
T

E
S

 P
O

S
IT

IO
N

 C
O

N
T

A
C

T
S

 C
L

O
S

E
D

S
P

R
IN

G
-R

E
T

U
R

N

L
IM

IT
 S

W
IT

C
H

N
O

R
M

A
L

L
Y

 O
P

E
N

 

S
W

IT
C

H

H
E

L
D

 C
L

O
S

E
D

 L
IM

IT
 

N
O

R
M

A
L

L
Y

 O
P

E
N

 

M
O

D
U

L
A

T
IN

G

E
L

E
C

T
R

IC

H
Y

D
R

A
U

L
IC

E
L

E
C

T
R

IC

D
IS

C
R

E
T

E

E
L

E
C

T
R

IC

D
IA

P
H

R
A

G
M

H
A

N
D

H
Y

D
R

A
U

L
IC

P
N

E
U

M
A

T
IC

S
O

L
E

N
O

ID
O

P
E

N
/C

L
O

S
E

S
IN

G
L

E
 S

O
L

E
N

O
ID

P
N

E
U

M
A

T
IC

w
/ S

P
E

E
D

 C
O

N
T

R
O

L

S
IN

G
L

E
 S

O
L

E
N

O
ID

P
N

E
U

M
A

T
IC

O
P

E
N

/C
L

O
S

E

D
U

A
L

 S
O

L
E

N
O

ID

P
N

E
U

M
A

T
IC

O
P

E
N

/H
O

L
D

/C
L

O
S

E

D
U

A
L

 S
O

L
E

N
O

ID

P
N

E
U

M
A

T
IC

M
O

D
U

L
A

T
IN

G

P
N

E
U

M
A

T
IC

C
O

M
P

R
E

S
S

O
R

S
C

R
E

W

C
O

M
P

R
E

S
S

O
R

R
E

C
IP

R
O

C
A

T
IN

G

B
L

O
W

E
R

M
U

L
T

I S
T

A
G

E

C
E

N
T

R
IF

U
G

A
L

F
A

N

C
O

M
P

R
E

S
S

O
R

L
IQ

U
ID

 R
IN

G

B
L

O
W

E
R

R
O

T
A

R
Y

 L
O

B
E

P
R

E
V

E
N

T
O

R

B
A

C
K

 F
L

O
W

 

B
A

L
L

C
H

E
C

K

D
IA

P
H

R
A

G
M

D
O

U
B

L
E

 F
L

A
P

S
W

IN
G

S
W

IN
G

S
P

R
IN

G
 L

O
A

D
E

D

G
E

N
E

R
A

L

S
P

R
IN

G
 L

O
A

D
E

D

F
L

A
P

P
E

R
B

A
T

C
H

C
O

R
IO

L
IS

M
A

G
N

E
T

IC

O
R

IF
IC

E

A
N

N
U

B
A

R

P
IT

O
T

 T
U

B
E

/

A
V

E
R

A
G

IN
G

P
IT

O
T

 T
U

B
E

P
A

D
D

L
E

 W
H

E
E

L

T
H

E
R

M
A

L

R
O

T
A

M
E

T
E

R

T
U

R
B

IN
E

P
R

O
P

E
L

L
E

R
-

R
U

P
T

U
R

E
 D

IS
K

S
A

M
P

L
E

 P
O

R
T

S
IG

H
T

 T
U

B
E

D
A

M
P

E
N

E
R

P
U

L
S

A
T

IO
N

S
A

M
P

L
E

R

C
O

M
P

O
S

IT
E

P
E

R
IS

T
A

L
T

IC

R
E

S
T

R
IC

T
IO

N

O
R

IF
IC

E

C
H

A
N

G
E

M
A

T
E

R
IA

L

M
IX

E
R

M
O

T
O

R

N
O

Z
Z

L
E

M
A

N
O

M
E

T
E

R

S
T

A
T

IC
 M

IX
E

R

IN
L

IN
E

IN
L

E
T

 S
T

R
A

IN
E

R

C
O

N
N

E
C

T
IO

N

H
O

S
E

G
R

IN
D

E
R

E
X

C
H

A
N

G
E

R

H
E

A
T

 

H
O

IS
T

M
IX

E
R

H
O

R
IZ

O
N

T
A

L
G

A
S

 C
A

N
N

O
N

C
O

N
D

IT
IO

N
E

R

F
L

O
W

 

O
P

E
R

A
T

E
D

 V
L

V

w
/T

H
E

R
M

A
L

L
Y

F
L

A
M

E
 A

R
R

E
S

T
E

R

F
L

A
M

E
 A

R
R

E
S

T
E

R
F

IL
T

E
R

 S
E

P
A

R
A

T
O

R

F
IN

E
 F

IL
T

E
R

A
L

A
R

M
/S

E
N

S
O

R

F
IR

E
 

E
Y

E
W

A
S

H

F
IL

T
E

R

E
X

H
A

U
S

T
 F

A
N

O
R

 E
J
E

C
T

O
R

E
D

U
C

T
O

R

D
R

Y
E

R

D
E

S
IC

C
A

N
T

C
O

A
L

E
S

C
E

R

C
O

L
U

M
N

C
A

L
IB

R
A

T
IO

N
A

IR
 D

A
M

P
E

R

D
IF

F
U

S
E

R

A
IR

/ C
H

E
M

IC
A

L

S
T

R
A

IN
E

R

B
A

S
K

E
T

S
IL

E
N

C
E

R

B
L

O
W

-O
F

F

U
L

T
R

A
S

O
N

IC

T
U

N
IN

G
 F

O
R

K

S
U

B
M

E
R

S
IB

L
E

S
U

S
P

E
N

D
E

D
/

F
L

O
A

T

C
O

L
U

M
N

IN
V

E
R

T
E

D

R
A

D
A

R
 P

T
O

F

R
A

D
A

R
 T

D
R

E
L

E
C

T
R

O
D

E

P
R

E
S

S
U

R
E

D
IF

F
E

R
E

N
T

IA
L

C
A

P
A

C
IT

A
N

C
E

B
U

B
B

L
E

R

W
E

IR

S
T

O
P

F
L

A
P

K
N

IF
E

S
L

ID
E

S
L

U
IC

E
T

R
A

P
E

Z
O

ID
A

L

C
U

T
T

H
R

O
A

T

R
E

G
U

L
A

R

P
A

R
S

H
A

L
L

T
R

A
N

S
IT

 T
IM

E

U
L

T
R

A
-S

O
N

IC

V
-C

O
N

E

O
R

 F
L

O
W

 N
O

Z
Z

L
E

V
E

N
T

U
R

I T
U

B
E

V
O

R
T

E
X

D
E

T
E

C
T

O
R

S
M

O
K

E
 

O
F

F

S
T

R
A

IN
E

R
 w

/B
L

O
W

  

T
Y

P
E

S
T

R
A

IN
E

R
 W

Y
E

 

A
T

M
O

S
P

H
E

R
E

V
E

N
T

 T
O

 

V
E

N
T

V
A

P
O

R
IZ

E
R

H
E

A
T

E
R

V
A

P
O

R
 

A
IR

 G
A

P

B
L

IN
D

 F
L

A
N

G
E

P
L

U
G

G
E

D

C
A

P
P

E
D

 O
R

IN
C

R
E

A
S

E
R

C
O

N
C

E
N

T
R

IC

R
E

D
U

C
E

R

E
C

C
E

N
T

R
IC

IN
C

R
E

A
S

E
R

E
C

C
E

N
T

R
IC

D
R

A
IN

R
E

D
U

C
E

R

C
O

N
C

E
N

T
R

IC

C
O

U
P

L
IN

G

E
X

P
A

N
S

IO
N

C
E

N
T

E
R

V
IB

R
A

T
IO

N

E
X

P
A

N
S

IO
N

 J
O

IN
T

C
O

N
N

E
C

T
IO

N

F
L

E
X

IB
L

E

D
IS

C
O

N
N

E
C

T

Q
U

IC
K

U
N

IO
N

T
E

E

S
E

A
L

A
N

N
U

L
A

R

S
E

A
L

D
IA

P
H

R
A

G
M

 

S
A

N
IT

A
R

Y
 S

E
A

L

S
E

L
F

 C
O

N
T

A
IN

E
D

R
E

G
U

L
A

T
IN

G

B
A

C
K

P
R

E
S

S
U

R
E

E
X

T
E

R
N

A
L

 T
A

P

R
E

G
U

L
A

T
IN

G

B
A

C
K

P
R

E
S

S
U

R
E

S
E

L
F

 C
O

N
T

A
IN

E
D

R
E

D
U

C
IN

G

P
R

E
S

S
U

R
E

 

V
A

C
U

U
M

 R
E

L
IE

F

R
E

L
IE

F

P
R

E
S

S
U

R
E

 

R
E

G
U

L
A

T
IN

G

P
R

E
S

S
U

R
E

 T
A

P

E
X

T
E

R
N

A
L

R
E

D
U

C
IN

G
 

P
R

E
S

S
U

R
E

 
A

IR
 D

R
IV

E
N

C
E

N
T

R
IF

U
G

A
L

D
IA

P
H

R
A

G
M

C
H

E
M

IC
A

L
 F

E
E

D

D
IA

P
H

R
A

G
M

C
A

V
IT

Y

P
R

O
G

R
E

S
S

IV
E

P
IS

T
O

N

O
R

 H
O

S
E

P
E

R
IS

T
A

L
T

IC

G
E

A
R

S
U

M
P

S
U

B
M

E
R

S
IB

L
E

W
A

T
E

R
 C

H
A

M
P

C
H

O
P

P
E

R

V
E

R
T

IC
A

L
 

G
A

U
G

E

T
E

M
P

E
R

A
T

U
R

E
 

w
/T

H
E

R
M

O
W

E
L

L

T
E

M
P

E
R

A
T

U
R

E
 

T
H

E
R

M
O

M
E

T
E

R
A

IR
 R

E
L

IE
F

4
-W

A
Y

3
-W

A
Y

 P
L

U
G

3
-W

A
Y

A
N

G
L

E

B
A

L
L

B
A

L
L

 V
-N

O
T

C
H

B
U

T
T

E
R

F
L

Y

B
U

R
IE

D
 V

A
L

V
E

 B
O

X

B
U

T
T

E
R

F
L

Y
-

C
O

N
E

G
A

T
E

D
IA

P
H

R
A

G
M

M
U

D

H
O

S
E

G
L

O
B

E

V
A

L
V

E
 B

O
X

G
A

T
E

-B
U

R
IE

D
 

N
E

E
D

L
E

P
IN

C
H

E
C

C
E

N
T

R
IC

P
L

U
G

 

w
-V

A
L

V
E

 B
O

X

P
L

U
G

 E
C

C
E

N
T

R
IC

-B
U

R
IE

D
 V

A
L

V
E

 B
O

X

P
L

U
G

 C
O

N
C

E
N

T
R

IC

P
L

U
G

 C
O

N
C

E
N

T
R

IC

V
A

L
V

E
 B

O
X

L
U

B
R

IC
A

T
E

D
 B

U
R

IE
D

 

P
L

U
G

 E
C

C
E

N
T

R
IC

L
U

B
R

IC
A

T
E

D

P
L

U
G

 E
C

C
E

N
T

R
IC

L
U

B
R

IC
A

T
E

D

P
L

U
G

 C
O

N
C

E
N

T
R

IC

B
U

R
IE

D
 V

A
L

V
E

 B
O

X

L
U

B
R

IC
A

T
E

D

P
L

U
G

 C
O

N
C

E
N

T
R

IC

D
IS

C
H

A
R

G
E

P
U

M
P

 

T
E

L
E

S
C

O
P

IN
G

C
O

N
T

R
A

C
T

IO
N

S

R
E

C
T

A
N

G
U

L
A

R
 w

/o
 E

N
D

 

C
O

N
T

R
A

C
T

IO
N

S

R
E

C
T

A
N

G
U

L
A

R
 w

/ E
N

D
 

T
R

A
P

E
Z

O
ID

A
L

 (C
IP

O
L

L
E

T
T

I)

P
U

L
L

 C
O

R
D

 S
W

IT
C

H

S
T

O
P

-L
O

C
K

O
U

T
 P

U
S

H
B

U
T

T
O

N

D
IG

IT
A

L
 B

U
S

D
IO

D
E

H
E

A
T

E
R

S

O
V

E
R

L
O

A
D

M
O

T
O

R

C
O

N
T

A
C

T

O
V

E
R

L
O

A
D

C
O

N
N

E
C

T
IO

N

D
R

A
W

O
U

T

G
R

O
U

N
D

B
A

T
T

E
R

Y

R
E

S
IS

T
O

R

C
A

P
A

C
IT

O
R

V
A

R
IS

T
O

R
T

IM
E

 M
E

T
E

R

E
L

A
P

S
E

D

H
E

A
T

E
R

W
IN

D
IN

G

M
O

T
O

R

S
P

A
C

E
 H

E
A

T
E

R

T
R

A
N

S
F

O
R

M
E

R

P
O

W
E

R

C
O

N
T

R
O

L
 

A
R

R
E

S
T

O
R

L
IG

H
T

N
IN

G

F
U

S
E

D
IS

C
O

N
N

E
C

T
S

O
L

E
N

O
ID

M
 =

 T
Y

P
E

M
E

T
E

R
 U

N
IT

 

M
O

T
O

R

N
O

R
M

A
L

L
Y

 C
L

O
S

E
D

 T
IM

E
D

 C
L

O
S

IN
G

T
IM

E
 D

E
L

A
Y

 C
O

N
T

A
C

T

N
O

R
M

A
L

L
Y

 O
P

E
N

 T
IM

E
D

 O
P

E
N

IN
G

T
IM

E
 D

E
L

A
Y

 C
O

N
T

A
C

T

N
O

R
M

A
L

L
Y

 C
L

O
S

E
D

 T
IM

E
D

 O
P

E
N

IN
G

T
IM

E
 D

E
L

A
Y

 C
O

N
T

A
C

T

N
O

R
M

A
L

L
Y

 O
P

E
N

 T
IM

E
D

 C
L

O
S

IN
G

T
IM

E
 D

E
L

A
Y

 C
O

N
T

A
C

T

C
O

N
T

R
O

L
 C

O
N

T
A

C
T

N
O

R
M

A
L

L
Y

 C
L

O
S

E
D

 

C
O

N
T

R
O

L
 C

O
N

T
A

C
T

N
O

R
M

A
L

L
Y

 O
P

E
N

 

=
 D

E
S

C
R

IP
T

IO
N

d

=
 T

IM
IN

G
 R

A
N

G
E

/S
E

T
T

IN
G

c         T
D

O
F

F
 - T

IM
E

 D
E

L
A

Y
 O

N
 D

E
E

N
E

R
G

IZ
A

T
IO

N

=
 T

D
O

N
 - T

IM
E

 D
E

L
A

Y
 O

N
 E

N
E

R
G

IZ
A

T
IO

N
b

M
O

T
O

R
 S

T
A

R
T

E
R

 C
O

IL
 - R

E
V

E
R

S
E

-
R

M
O

T
O

R
 S

T
A

R
T

E
R

 C
O

IL
 - F

O
R

W
A

R
D

-
F

M
O

T
O

R
 S

T
A

R
T

E
R

 C
O

IL
 - H

IG
H

 S
P

E
E

D
-

H

M
O

T
O

R
 S

T
A

R
T

E
R

 C
O

IL
 - L

O
W

 S
P

E
E

D
-

L

M
O

T
O

R
 S

T
A

R
T

E
R

 C
O

IL
-

M

T
IM

E
 D

E
L

A
Y

 R
E

L
A

Y
-

T
D

C
O

N
T

R
O

L
 R

E
L

A
Y

-
C

R

=
 T

Y
P

E
a R

E
L

A
Y

 C
O

IL

T
O

R
Q

U
E

C
L

O
S

E
 O

N
 H

IG
H

 

T
O

R
Q

U
E

 S
W

IT
C

H

S
W

IT
C

H

H
E

L
D

 O
P

E
N

 L
IM

IT
 

N
O

R
M

A
L

L
Y

 C
L

O
S

E
D

T
O

R
Q

U
E

O
P

E
N

 O
N

 H
IG

H
 

T
O

R
Q

U
E

 S
W

IT
C

H
 

V
IB

R
A

T
IO

N

C
L

O
S

E
 O

N
 R

IS
IN

G
 

V
IB

R
A

T
IO

N
 S

W
IT

C
H

 

V
IB

R
A

T
IO

N

O
P

E
N

 O
N

 R
IS

IN
G

 

V
IB

R
A

T
IO

N
 S

W
IT

C
H

 

T
E

M
P

E
R

A
T

U
R

E

O
P

E
N

 O
N

 R
IS

IN
G

 

S
W

IT
C

H
 

T
E

M
P

E
R

A
T

U
R

E
 

IN
 F

L
O

W

O
P

E
N

 O
N

 IN
C

R
E

A
S

E
 

F
L

O
W

 S
W

IT
C

H
 

T
E

M
P

E
R

A
T

U
R

E

C
L

O
S

E
 O

N
 R

IS
IN

G
 

S
W

IT
C

H
 

T
E

M
P

E
R

A
T

U
R

E
 

L
IM

IT
 S

W
IT

C
H

N
O

R
M

A
L

L
Y

 C
L

O
S

E
D

 

R
IS

IN
G

 P
R

E
S

S
U

R
E

S
W

IT
C

H
 O

P
E

N
 O

N
 

P
R

E
S

S
U

R
E

 

L
E

V
E

L

C
L

O
S

E
 O

N
 R

IS
IN

G
 

F
L

O
A

T
 S

W
IT

C
H

 

L
E

V
E

L

O
P

E
N

 O
N

 R
IS

IN
G

 

F
L

O
A

T
 S

W
IT

C
H

 

P
R

E
S

S
U

R
E

C
L

O
S

E
 O

N
 R

IS
IN

G
 

P
R

E
S

S
U

R
E

 S
W

IT
C

H
 S

IG
N

A
L

 C
O

N
T

IN
U

A
T

IO
N

T
O

/F
R

O
M

 S
H

E
E

T

C
O

N
T

IN
U

A
T

IO
N

U
N

IQ
U

E
 ID

E
N

T
IF

IE
R

 D
E

S
C

R
IP

T
IO

N

G
E

N
E

R
A

L
 P

R
O

C
E

S
S

C
O

N
T

IN
U

A
T

IO
N

 T
A

G

H
Y

D
R

A
U

L
IC

 S
IG

N
A

L

C
A

P
IL

L
A

R
Y

 T
U

B
E

P
R

O
F

IB
U

S
 P

A

D
E

V
IC

E
N

E
T

F
O

U
N

D
A

T
IO

N
 F

IE
L

D
B

U
S

IN
 P

IP
E

P
R

IM
A

R
Y

 P
R

O
C

E
S

S
 F

L
O

W
 

C
H

A
N

N
E

L

IN
 

S
E

C
O

N
D

A
R

Y
 P

R
O

C
E

S
S

 F
L

O
W

 

B
L

O
W

E
R

S
IN

G
L

E
 S

T
A

G
E

 

C
E

N
T

R
IF

U
G

A
L

D
IS

P
L

A
C

E
M

E
N

T

P
O

S
IT

IV
E

-

D
O

P
P

L
E

R

U
L

T
R

A
S

O
N

IC
 

D
R

Y
E

R

R
E

F
R

IG
E

R
A

T
E

D
 

P
A

L
M

E
R

-B
O

W
L

U
S

L
E

O
P

O
L

D
-L

A
G

C
O

P
IP

E
 C

A
L

L
O

U
T

C
O

N
T

A
C

T

P
U

S
H

-P
U

L
L

 P
U

S
H

B
U

T
T

O
N

 M
A

IN
T

A
IN

E
D

 

P
R

O
C

E
S

S
 S

W
IT

C
H

E
S

 C
O

N
T

.

L
E

G
E

N
D

B
R

E
A

K
E

R

C
IR

C
U

IT
 

P
R

O
T

E
C

T
IO

N

S
U

R
G

E

T
R

A
N

S
IE

N
T

 

6
 - E

X
IS

T
IN

G
/F

U
T

U
R

E

5
 - P

O
W

E
R

 S
O

U
R

C
E

4
 - F

U
R

N
IS

H
E

D
 B

Y

3
 - F

U
N

C
T

IO
N

2
 - L

O
O

P
 N

U
M

B
E

R

1
 - T

A
G

 IN
D

E
N

T
IF

E
R

IN
S

T
R

U
M

E
N

T
 B

U
B

B
L

E
 L

O
C

A
T

IO
N

S

POW ER 

SOURCE

FIELD CONTROL PANEL

OPERATOR

INTERFACE/

CONTROL

DEVICES

SCADA

I/O

123456789
R

E
F

E
R

 T
O

 F
U

N
C

T
IO

N
 T

A
B

L
E

.

R
E

F
E

R
 T

O
 E

Q
U

IP
M

E
N

T
 D

E
S

C
R

IP
T

O
R

 T
A

B
L

E
.

R
E

F
E

R
 T

O
 P

O
W

E
R

 S
O

U
R

C
E

 T
A

B
L

E
.

        F
B

V
-F

U
R

N
IS

H
E

D
 B

Y
 V

E
N

D
O

R
 

     

F
U

R
N

IS
H

E
D

 B
Y

: F
B

O
-F

U
R

N
IS

H
E

D
 B

Y
 O

W
N

E
R

T
A

B
L

E
.

R
E

F
E

R
 T

O
 IN

S
T

R
U

M
E

N
T

 T
Y

P
E

 D
E

S
IG

N
A

T
IO

N
S

 

R
E

F
E

R
 T

O
 I/O

 T
Y

P
E

 D
E

S
IG

N
A

T
IO

N
S

 T
A

B
L

E
.

T
A

B
L

E
.

R
E

F
E

R
 T

O
 E

Q
U

IP
M

E
N

T
 T

A
G

G
IN

G
 S

Y
S

T
E

M
 

R
E

F
E

R
 T

O
 O

P
E

R
A

T
O

R
 P

IL
O

T
 D

E
V

IC
E

 L
E

G
E

N
D

.

L
E

T
T

E
R

S
 T

A
B

L
E

.

R
E

F
E

R
 T

O
 IN

S
T

R
U

M
E

N
T

 T
A

G
 ID

E
N

T
IF

IC
A

T
IO

N
 

K
E

Y
 N

O
T

E
S

G
A

U
G

E
S

W
IT

C
H

P
R

E
S

S
U

R
E

 

P
S

H
P

I
P

IT

T
R

A
N

S
M

IT
T

E
R

W
IT

H
 IN

T
E

G
R

A
L

 

IN
S

T
R

U
M

E
N

T
 

S
IN

G
L

E
 

T
R

A
N

S
M

IT
T

E
R

W
IT

H
 R

E
M

O
T

E
 

IN
S

T
R

U
M

E
N

T
 

S
IN

G
L

E
 

T
R

A
N

S
M

IT
T

E
R

P
R

E
S

S
U

R
E

E
X

A
M

P
L

E
S

 O
F

 T
Y

P
IC

A
L

 IN
S

T
R

U
M

E
N

T
 L

A
Y

O
U

T

2 1

345

6

2 1

345

6

2 1

345

6

2 1

345

6
345

12

6

2 1

345

6

2 1

345

6

2 1

345

6
345

12

6

2 1

345

6
345

12

6

2 1

345

6
345

12

6
345

12

6

12

345

6

12

345

6

1
2

1
2

4
1

2
1

2
1

2
7

7
7

1
1

1
3

7
3

7
3

3
1

3
1

39

F
 - F

U
T

U
R

E

E
 - E

X
IS

T
IN

G

D
E

S
C

R
IP

T
IO

N
 O

R
 F

U
R

N
IS

H
E

D
 B

Y

P
O

W
E

R
 S

O
U

R
C

E

O
P

E
R

A
T

O
R

 IN
A

C
C

E
S

S
IB

L
E

P
R

IM
A

R
Y

 F
U

N
C

T
IO

N

C
O

N
T

R
O

L
 E

L
E

M
E

N
T

IN
S

T
R

U
M

E
N

T
/

O
P

E
R

A
T

O
R

 A
C

C
E

S
S

IB
L

E

A
U

X
IL

IA
R

Y
 F

U
N

C
T

IO
N

C
O

N
T

R
O

L
 E

L
E

M
E

N
T

IN
S

T
R

U
M

E
N

T
/

O
P

E
R

A
T

O
R

 A
C

C
E

S
S

IB
L

E

P
R

IM
A

R
Y

 F
U

N
C

T
IO

N

C
O

N
T

R
O

L
 E

L
E

M
E

N
T

IN
S

T
R

U
M

E
N

T
/

IN
A

C
C

E
S

S
IB

L
E

O
P

E
R

A
T

O
R

P
R

IM
A

R
Y

 F
U

N
C

T
IO

N

P
O

W
E

R
 D

E
V

IC
E

A
C

C
E

S
S

IB
L

E

O
P

E
R

A
T

O
R

 

P
R

IM
A

R
Y

 F
U

N
C

T
IO

N

P
O

W
E

R
 D

E
V

IC
E

IN
T

E
R

F
A

C
E

O
P

E
R

A
T

O
R

 

P
IL

O
T

 D
E

V
IC

E

IN
T

E
R

F
A

C
E

H
U

M
A

N
 M

A
C

H
IN

E

(F
IE

L
D

B
U

S
 I/O

)

I/O
 R

E
G

IS
T

E
R

D
IG

IT
A

L
 B

U
S

I/O
 P

O
IN

T

H
A

R
D

W
IR

E
D

 

T
E

R
M

IN
A

L

IN
T

E
R

F
A

C
E

O
P

E
R

A
T

O
R

 

S
C

A
D

A
 S

Y
S

T
E

M

O
P

E
R

A
T

O
R

 IN
A

C
C

E
S

S
IB

L
E

A
U

X
IL

IA
R

Y
 F

U
N

C
T

IO
N

C
O

N
T

R
O

L
 E

L
E

M
E

N
T

IN
S

T
R

U
M

E
N

T
/

N
O

N
-P

O
W

E
R

E
D

F
IE

L
D

 E
Q

U
IP

M
E

N
T

P
O

W
E

R
E

D

P
R

IM
A

R
Y

 F
U

C
T

IO
N

F
IE

L
D

 E
Q

U
IP

M
E

N
T

P
O

W
E

R
E

D

A
U

IL
IA

R
Y

 F
U

N
C

T
IO

N

F
IE

L
D

 E
Q

U
IP

M
E

N
T

C
U

B
IC

L
E

/C
A

B
IN

E
T

S
T

A
R

T
E

R
/D

R
IV

E

F
IE

L
D

 E
Q

U
IP

M
E

N
T

6

345

1
 - 2

E
L

E
M

E
N

T

P
R

IM
A

R
Y

 

IN
S

T
R

U
M

E
N

T

FIELD-6 FIELD-5 FIELD-4 FIELD-3 FIELD-2 FIELD-1 BLOCK TYPE

A
C

C
E

S
S

IB
L

E
 D

E
V

IC
E

S

F
O

R
 O

P
E

R
A

T
O

R
 

A
U

X
IL

IA
R

Y
 F

U
N

C
T

IO
N

 

P
O

W
E

R
 D

E
V

IC
E

D
E

F
IN

E
D

 B
E

L
O

W

L
E

G
E

N
D

 F
O

R
 B

L
O

C
K

S
 

 

  

C
L

E
A

N
E

D

M
E

C
H

A
N

IC
A

L
L

Y
 

S
T

R
A

IN
E

R
 -

IN
C

R
E

A
S

E
 IN

 F
L

O
W

C
L

O
S

E
 O

N
 

F
L

O
W

 S
W

IT
C

H
 

S

P

S

P
~ IY

I/P

S

P

S

SS

P

SS

P

P

S

S

P

OCM
O

D
U

L
A

T
IN

G

H
Y

D
R

A
U

L
IC

w
/ S

P
E

E
D

 C
O

N
T

R
O

L

O
P

E
N

/C
L

O
S

E

P
N

E
U

M
A

T
IC

 D
U

A
L

 S
O

L
E

N
O

ID

w
/ S

P
E

E
D

 C
O

N
T

R
O

L

O
P

E
N

/C
L

O
S

E

P
N

E
U

M
A

T
IC

 M
O

D
U

L
A

T
IN

G

G
A

T
E

S
L

E
V

E
L

P
IP

IN
G

M
IS

C
. C

O
N

T
IN

U
E

D

M
IS

C
E

L
L

A
N

E
O

U
S

  

   
 

a
a

C
 =

 C
L

E
A

R

M
 =

 M
A

G
E

N
T

A

B
 =

 B
L

U
E

A
 =

 A
M

B
E

R

W
 =

 W
H

IT
E

G
 =

 G
R

E
E

N

R
 =

 R
E

D

a
 =

 L
E

N
S

 C
O

L
O

R
:

C
 =

 C
L

E
A

R

Y
 =

 Y
E

L
L

O
W

B
 =

 B
L

U
E

A
 =

 A
M

B
E

R

W
 =

 W
H

IT
E

G
 =

 G
R

E
E

N

R
 =

 R
E

D

a
 =

 L
E

N
S

 C
O

L
O

R
:

P
IL

O
T

 L
IG

H
T

B
E

A
C

O
N

H
O

R
N

a H

 

A
N

A
L

O
G

a

 

H
4

H
2

H
3

H
1

X
1

X
2

 a
a

 =
 IN

P
U

T
 O

R
 O

U
T

P
U

T
 A

S
 IN

D
IC

A
T

E
D

P
L

C
 D

IS
C

R
E

T
E

a
 =

 IN
P

U
T

 O
R

 O
U

T
P

U
T

 A
S

 IN
D

IC
A

T
E

D

P
L

C
 A

N
A

L
O

G

V
-N

O
T

C
H

 (T
R

IA
N

G
U

L
A

R
)

IN
S

T
R

U
M

E
N

T
 L

IN
E

 S
Y

M
B

O
L

S

 

X
X

X
X

X
XM

IS
C

. P
&

ID
 S

Y
M

B
O

L
S

P
R

O
C

E
S

S

IN
S

T
R

U
M

E
N

T
 O

R
 C

O
N

N
E

C
T

IO
N

 T
O

 

P
N

E
U

M
A

T
IC

 S
IG

N
A

L

E
L

E
C

T
R

IC
 S

IG
N

A
L

P
R

O
F

IB
U

S
 D

P

W
IR

E
L

E
S

S
 E

T
H

E
R

N
E

T

F
IB

E
R

 O
P

T
IC

 E
T

H
E

R
N

E
T

C
O

P
P

E
R

 E
T

H
E

R
N

E
T

(S
O

F
T

W
A

R
E

 O
R

 D
A

T
A

 L
IN

K
)

IN
T

E
R

N
A

L
 S

Y
S

T
E

M
 L

IN
K

 

T
U

R
B

IN
E

V
E

R
T

IC
A

L
 

F
U

T
U

R
E

E
X

IS
T

IN
G

E
Q

U
IP

M
E

N
T

 E
N

C
L

O
S

U
R

E

Plot Date:    25-JAN-2019    10:55:34 AMUser:  svcPW    M odel:  Layout1    ColorTable:  gshade.ctb    DesignScript:  Carollo_Std_Pen_v0905.pen    PlotScale:  1:1

P
R

O
J
E

C
T

 N
O

.

LAST SAVED BY:

F
IL

E
 N

A
M

E
:

G
N

0
1

 

EW ittner

E
S

W

E
S

W  
 

IN
S

T
R

U
M

E
N

T
A

T
IO

N

 

C
O

M
B

IN
E

D
 L

E
G

E
N

D
 - I

C
O

M
B

IN
E

D
 L

E
G

E
N

D
 - I.d

g
n

D
A

T
E

R
E

V
B

Y
D

E
S

C
R

IP
T

IO
N

D
A

T
E

C
H

E
C

K
E

D

D
R

A
W

N

D
E

S
IG

N
E

D

X
X

X
X

X
.X

X

J
O

B
 
N

O
.

D
R

A
W

IN
G

 N
O

.

S
H

E
E

T
 N

O
.

S
C

A
L

E
S

 A
C

C
O

R
D

IN
G

L
Y

V
E

R
IF

Y
 S

C
A

L
E

S

T
H

IS
 S

H
E

E
T

, A
D

J
U

S
T

IF
 N

O
T

 O
N

E
 IN

C
H

 O
N

B
A

R
 IS

 O
N

E
 IN

C
H

 O
N

O
R

IG
IN

A
L

 D
R

A
W

IN
G

0
1

"

O
F

  X
X

M
O

N
T

H
 Y

E
A

R

C
A

R
O

L
L

O
 E

N
G

IN
E

E
R

S

T
Y

P
IC

A
L

 L
A

Y
O

U
T

1
2

3
4

5
6

7
8

9
1

0
1

1
1

2
1

3

ABCDEF

1
2

3
4

5
6

7
8

9
1

0
1

1
1

2
1

3

ABCDEFG
G

®

P
A

N
E

L

S
T

A
R

T
E

R
 C

O
N

T
R

O
L

 

T
E

R
M

IN
A

L
 IN

 L
O

C
A

L
 

C
O

N
T

R
O

L
 C

E
N

T
E

R

T
E

R
M

IN
A

L
 IN

 M
O

T
O

R
 

C
H

O
IC

E
)

T
E

R
M

IN
A

L
 IN

 (U
S

E
R

 

P
A

N
E

L

T
E

R
M

IN
A

L
 IN

 F
IE

L
D

 

R
T

U

T
E

R
M

IN
A

L
 IN

 

D
E

V
IC

E

T
E

R
M

IN
A

L
 A

T
 F

IE
L

D
 

P
L

C
/P

C
M

 P
A

N
E

L

T
E

R
M

IN
A

L
 IN

 

 
 

(G
U

ID
E

D
)

S
IG

N
A

L
 

E
L

E
C

T
R

O
M

A
G

N
E

T
IC

 O
R

 S
O

N
IC

 

(N
O

T
 G

U
ID

E
D

)

E
L

E
C

T
R

O
M

A
G

N
E

T
IC

 O
R

 S
O

N
IC

 S
IG

N
A

L
 

S
E

C
O

N
D

A
R

Y
 P

R
O

C
E

S
S

 F
L

O
W

 IN
 P

IP
E

C
H

A
N

N
E

L

IN
 

P
R

IM
A

R
Y

 P
R

O
C

E
S

S
 F

L
O

W
 

*

 

  
  

E
T

H
E

R
N

E
T

-
* =

 E

   F
IE

L
D

B
U

S
 H

2

F
O

U
N

D
A

T
IO

N
-

*
 =

 H
2

   F
IE

L
D

B
U

S
 H

1

F
O

U
N

D
A

T
IO

N
-

*
 =

 H
1

P
R

O
F

IB
U

S
 D

P
-

* =
 D

P

P
R

O
F

IB
U

S
 P

A
-

* =
 P

A

D
E

V
IC

E
N

E
T

-
* =

 D

C
O

N
N

E
C

T
O

R

D
IG

IT
A

L
 B

U
S

 

F
R

O
M

 D
R

A
W

IN
G

 
T

O
 D

R
A

W
IN

G
 

 

  

  

 
 

  

P
E

P
E

 

 
A

C
T

U
A

T
O

R
S

 

 

 

  

   

   

 

 

  

   

 

 

 

F
L

U
M

E
S

K N A T

P
D

E
L

D
IT

  

 

  

 

M
M

   

  

 

 

 

 

  

 

 

 

 

   

 

  

  

 

  

   

 

M

P
U

M
P

S

 
 

 

 

  

  

 

 

  

 
 

T

T
E

M
P

E
R

A
T

U
R

E
P

R
E

S
S

U
R

E

I/O

D
IG

IT
A

L

B
U

S

  
 

 

 

 

 

 

    
 

      

 
x
o

x

x
o

x
o

o

 

 
 

 

 

 

 x
o

o

H
A

N
D

 S
W

IT
C

H
E

S

 

 

P
R

O
C

E
S

S
 S

W
IT

C
H

E
S

 

     

N
C

T
C

 

 

 

N
C

T
O

N
O

T
C

 

 

 

N
O

T
O

a   
bc

d

R
E

L
A

Y
S

M

 

 

 

M
W

H
-*

E
T

M

H
P

K
I-*

S
C

H
E

M
A

T
IC

 M
IS

C

E
M
 

E
D
 

E
H
 

HPS

B
L

O
W

E
R

S
/C

O
M

P
R

E
S

S
O

R
S

C
H

E
C

K
 V

A
L

V
E

S

P
R

E
S

S
U

R
E

 V
A

L
V

E
S

W
E

IR
S

M
O

M
E

N
T

A
R

Y
 P

U
S

H
B

U
T

T
O

N

N
O

R
M

A
L

L
Y

 C
L

O
S

E
D

M
O

M
E

N
T

A
R

Y
 P

U
S

H
B

U
T

T
O

N

N
O

R
M

A
L

L
Y

 O
P

E
N

M
U

S
H

R
O

O
M

 H
E

A
D

 P
U

S
H

B
U

T
T

O
N

IN
D

IC
A

T
O

R
S

T
E

R
M

IN
A

L
 B

L
O

C
K

S

D
E

S
C

IP
T

IO
N

X
X

X
X

 

F
R

O
M

T
O

F
L

O
W

L

V
A

L
V

E
S

V
A

L
V

E
S

 C
O

N
T

IN
U

E
D

x
 - D

E
N

O
T

E
S

 P
O

S
IT

IO
N

 C
O

N
T

A
C

T
S

 C
L

O
S

E
D

T
H

R
E

E
 P

O
S

IT
IO

N
 S

E
L

E
C

T
O

R
 S

W
IT

C
H

 

x
 - D

E
N

O
T

E
S

 P
O

S
IT

IO
N

 C
O

N
T

A
C

T
S

 C
L

O
S

E
D

T
W

O
 P

O
S

IT
IO

N
 S

E
L

E
C

T
O

R
 S

W
IT

C
H

 

x
 - D

E
N

O
T

E
S

 P
O

S
IT

IO
N

 C
O

N
T

A
C

T
S

 C
L

O
S

E
D

P
A

D
L

O
C

K
 S

W
IT

C
H

 

x
 - D

E
N

O
T

E
S

 P
O

S
IT

IO
N

 C
O

N
T

A
C

T
S

 C
L

O
S

E
D

S
P

R
IN

G
-R

E
T

U
R

N

L
IM

IT
 S

W
IT

C
H

N
O

R
M

A
L

L
Y

 O
P

E
N

 

S
W

IT
C

H

H
E

L
D

 C
L

O
S

E
D

 L
IM

IT
 

N
O

R
M

A
L

L
Y

 O
P

E
N

 

M
O

D
U

L
A

T
IN

G

E
L

E
C

T
R

IC

H
Y

D
R

A
U

L
IC

E
L

E
C

T
R

IC

D
IS

C
R

E
T

E

E
L

E
C

T
R

IC

D
IA

P
H

R
A

G
M

H
A

N
D

H
Y

D
R

A
U

L
IC

P
N

E
U

M
A

T
IC

S
O

L
E

N
O

ID
O

P
E

N
/C

L
O

S
E

S
IN

G
L

E
 S

O
L

E
N

O
ID

P
N

E
U

M
A

T
IC

w
/ S

P
E

E
D

 C
O

N
T

R
O

L

S
IN

G
L

E
 S

O
L

E
N

O
ID

P
N

E
U

M
A

T
IC

O
P

E
N

/C
L

O
S

E

D
U

A
L

 S
O

L
E

N
O

ID

P
N

E
U

M
A

T
IC

O
P

E
N

/H
O

L
D

/C
L

O
S

E

D
U

A
L

 S
O

L
E

N
O

ID

P
N

E
U

M
A

T
IC

M
O

D
U

L
A

T
IN

G

P
N

E
U

M
A

T
IC

C
O

M
P

R
E

S
S

O
R

S
C

R
E

W

C
O

M
P

R
E

S
S

O
R

R
E

C
IP

R
O

C
A

T
IN

G

B
L

O
W

E
R

M
U

L
T

I S
T

A
G

E

C
E

N
T

R
IF

U
G

A
L

F
A

N

C
O

M
P

R
E

S
S

O
R

L
IQ

U
ID

 R
IN

G

B
L

O
W

E
R

R
O

T
A

R
Y

 L
O

B
E

P
R

E
V

E
N

T
O

R

B
A

C
K

 F
L

O
W

 

B
A

L
L

C
H

E
C

K

D
IA

P
H

R
A

G
M

D
O

U
B

L
E

 F
L

A
P

S
W

IN
G

S
W

IN
G

S
P

R
IN

G
 L

O
A

D
E

D

G
E

N
E

R
A

L

S
P

R
IN

G
 L

O
A

D
E

D

F
L

A
P

P
E

R
B

A
T

C
H

C
O

R
IO

L
IS

M
A

G
N

E
T

IC

O
R

IF
IC

E

A
N

N
U

B
A

R

P
IT

O
T

 T
U

B
E

/

A
V

E
R

A
G

IN
G

P
IT

O
T

 T
U

B
E

P
A

D
D

L
E

 W
H

E
E

L

T
H

E
R

M
A

L

R
O

T
A

M
E

T
E

R

T
U

R
B

IN
E

P
R

O
P

E
L

L
E

R
-

R
U

P
T

U
R

E
 D

IS
K

S
A

M
P

L
E

 P
O

R
T

S
IG

H
T

 T
U

B
E

D
A

M
P

E
N

E
R

P
U

L
S

A
T

IO
N

S
A

M
P

L
E

R

C
O

M
P

O
S

IT
E

P
E

R
IS

T
A

L
T

IC

R
E

S
T

R
IC

T
IO

N

O
R

IF
IC

E

C
H

A
N

G
E

M
A

T
E

R
IA

L

M
IX

E
R

M
O

T
O

R

N
O

Z
Z

L
E

M
A

N
O

M
E

T
E

R

S
T

A
T

IC
 M

IX
E

R

IN
L

IN
E

IN
L

E
T

 S
T

R
A

IN
E

R

C
O

N
N

E
C

T
IO

N

H
O

S
E

G
R

IN
D

E
R

E
X

C
H

A
N

G
E

R

H
E

A
T

 

H
O

IS
T

M
IX

E
R

H
O

R
IZ

O
N

T
A

L
G

A
S

 C
A

N
N

O
N

C
O

N
D

IT
IO

N
E

R

F
L

O
W

 

O
P

E
R

A
T

E
D

 V
L

V

w
/T

H
E

R
M

A
L

L
Y

F
L

A
M

E
 A

R
R

E
S

T
E

R

F
L

A
M

E
 A

R
R

E
S

T
E

R
F

IL
T

E
R

 S
E

P
A

R
A

T
O

R

F
IN

E
 F

IL
T

E
R

A
L

A
R

M
/S

E
N

S
O

R

F
IR

E
 

E
Y

E
W

A
S

H

F
IL

T
E

R

E
X

H
A

U
S

T
 F

A
N

O
R

 E
J
E

C
T

O
R

E
D

U
C

T
O

R

D
R

Y
E

R

D
E

S
IC

C
A

N
T

C
O

A
L

E
S

C
E

R

C
O

L
U

M
N

C
A

L
IB

R
A

T
IO

N
A

IR
 D

A
M

P
E

R

D
IF

F
U

S
E

R

A
IR

/ C
H

E
M

IC
A

L

S
T

R
A

IN
E

R

B
A

S
K

E
T

S
IL

E
N

C
E

R

B
L

O
W

-O
F

F

U
L

T
R

A
S

O
N

IC

T
U

N
IN

G
 F

O
R

K

S
U

B
M

E
R

S
IB

L
E

S
U

S
P

E
N

D
E

D
/

F
L

O
A

T

C
O

L
U

M
N

IN
V

E
R

T
E

D

R
A

D
A

R
 P

T
O

F

R
A

D
A

R
 T

D
R

E
L

E
C

T
R

O
D

E

P
R

E
S

S
U

R
E

D
IF

F
E

R
E

N
T

IA
L

C
A

P
A

C
IT

A
N

C
E

B
U

B
B

L
E

R

W
E

IR

S
T

O
P

F
L

A
P

K
N

IF
E

S
L

ID
E

S
L

U
IC

E
T

R
A

P
E

Z
O

ID
A

L

C
U

T
T

H
R

O
A

T

R
E

G
U

L
A

R

P
A

R
S

H
A

L
L

T
R

A
N

S
IT

 T
IM

E

U
L

T
R

A
-S

O
N

IC

V
-C

O
N

E

O
R

 F
L

O
W

 N
O

Z
Z

L
E

V
E

N
T

U
R

I T
U

B
E

V
O

R
T

E
X

D
E

T
E

C
T

O
R

S
M

O
K

E
 

O
F

F

S
T

R
A

IN
E

R
 w

/B
L

O
W

  

T
Y

P
E

S
T

R
A

IN
E

R
 W

Y
E

 

A
T

M
O

S
P

H
E

R
E

V
E

N
T

 T
O

 

V
E

N
T

V
A

P
O

R
IZ

E
R

H
E

A
T

E
R

V
A

P
O

R
 

A
IR

 G
A

P

B
L

IN
D

 F
L

A
N

G
E

P
L

U
G

G
E

D

C
A

P
P

E
D

 O
R

IN
C

R
E

A
S

E
R

C
O

N
C

E
N

T
R

IC

R
E

D
U

C
E

R

E
C

C
E

N
T

R
IC

IN
C

R
E

A
S

E
R

E
C

C
E

N
T

R
IC

D
R

A
IN

R
E

D
U

C
E

R

C
O

N
C

E
N

T
R

IC

C
O

U
P

L
IN

G

E
X

P
A

N
S

IO
N

C
E

N
T

E
R

V
IB

R
A

T
IO

N

E
X

P
A

N
S

IO
N

 J
O

IN
T

C
O

N
N

E
C

T
IO

N

F
L

E
X

IB
L

E

D
IS

C
O

N
N

E
C

T

Q
U

IC
K

U
N

IO
N

T
E

E

S
E

A
L

A
N

N
U

L
A

R

S
E

A
L

D
IA

P
H

R
A

G
M

 

S
A

N
IT

A
R

Y
 S

E
A

L

S
E

L
F

 C
O

N
T

A
IN

E
D

R
E

G
U

L
A

T
IN

G

B
A

C
K

P
R

E
S

S
U

R
E

E
X

T
E

R
N

A
L

 T
A

P

R
E

G
U

L
A

T
IN

G

B
A

C
K

P
R

E
S

S
U

R
E

S
E

L
F

 C
O

N
T

A
IN

E
D

R
E

D
U

C
IN

G

P
R

E
S

S
U

R
E

 

V
A

C
U

U
M

 R
E

L
IE

F

R
E

L
IE

F

P
R

E
S

S
U

R
E

 

R
E

G
U

L
A

T
IN

G

P
R

E
S

S
U

R
E

 T
A

P

E
X

T
E

R
N

A
L

R
E

D
U

C
IN

G
 

P
R

E
S

S
U

R
E

 
A

IR
 D

R
IV

E
N

C
E

N
T

R
IF

U
G

A
L

D
IA

P
H

R
A

G
M

C
H

E
M

IC
A

L
 F

E
E

D

D
IA

P
H

R
A

G
M

C
A

V
IT

Y

P
R

O
G

R
E

S
S

IV
E

P
IS

T
O

N

O
R

 H
O

S
E

P
E

R
IS

T
A

L
T

IC

G
E

A
R

S
U

M
P

S
U

B
M

E
R

S
IB

L
E

W
A

T
E

R
 C

H
A

M
P

C
H

O
P

P
E

R

V
E

R
T

IC
A

L
 

G
A

U
G

E

T
E

M
P

E
R

A
T

U
R

E
 

w
/T

H
E

R
M

O
W

E
L

L

T
E

M
P

E
R

A
T

U
R

E
 

T
H

E
R

M
O

M
E

T
E

R
A

IR
 R

E
L

IE
F

4
-W

A
Y

3
-W

A
Y

 P
L

U
G

3
-W

A
Y

A
N

G
L

E

B
A

L
L

B
A

L
L

 V
-N

O
T

C
H

B
U

T
T

E
R

F
L

Y

B
U

R
IE

D
 V

A
L

V
E

 B
O

X

B
U

T
T

E
R

F
L

Y
-

C
O

N
E

G
A

T
E

D
IA

P
H

R
A

G
M

M
U

D

H
O

S
E

G
L

O
B

E

V
A

L
V

E
 B

O
X

G
A

T
E

-B
U

R
IE

D
 

N
E

E
D

L
E

P
IN

C
H

E
C

C
E

N
T

R
IC

P
L

U
G

 

w
-V

A
L

V
E

 B
O

X

P
L

U
G

 E
C

C
E

N
T

R
IC

-B
U

R
IE

D
 V

A
L

V
E

 B
O

X

P
L

U
G

 C
O

N
C

E
N

T
R

IC

P
L

U
G

 C
O

N
C

E
N

T
R

IC

V
A

L
V

E
 B

O
X

L
U

B
R

IC
A

T
E

D
 B

U
R

IE
D

 

P
L

U
G

 E
C

C
E

N
T

R
IC

L
U

B
R

IC
A

T
E

D

P
L

U
G

 E
C

C
E

N
T

R
IC

L
U

B
R

IC
A

T
E

D

P
L

U
G

 C
O

N
C

E
N

T
R

IC

B
U

R
IE

D
 V

A
L

V
E

 B
O

X

L
U

B
R

IC
A

T
E

D

P
L

U
G

 C
O

N
C

E
N

T
R

IC

D
IS

C
H

A
R

G
E

P
U

M
P

 

T
E

L
E

S
C

O
P

IN
G

C
O

N
T

R
A

C
T

IO
N

S

R
E

C
T

A
N

G
U

L
A

R
 w

/o
 E

N
D

 

C
O

N
T

R
A

C
T

IO
N

S

R
E

C
T

A
N

G
U

L
A

R
 w

/ E
N

D
 

T
R

A
P

E
Z

O
ID

A
L

 (C
IP

O
L

L
E

T
T

I)

P
U

L
L

 C
O

R
D

 S
W

IT
C

H

S
T

O
P

-L
O

C
K

O
U

T
 P

U
S

H
B

U
T

T
O

N

D
IG

IT
A

L
 B

U
S

D
IO

D
E

H
E

A
T

E
R

S

O
V

E
R

L
O

A
D

M
O

T
O

R

C
O

N
T

A
C

T

O
V

E
R

L
O

A
D

C
O

N
N

E
C

T
IO

N

D
R

A
W

O
U

T

G
R

O
U

N
D

B
A

T
T

E
R

Y

R
E

S
IS

T
O

R

C
A

P
A

C
IT

O
R

V
A

R
IS

T
O

R
T

IM
E

 M
E

T
E

R

E
L

A
P

S
E

D

H
E

A
T

E
R

W
IN

D
IN

G

M
O

T
O

R

S
P

A
C

E
 H

E
A

T
E

R

T
R

A
N

S
F

O
R

M
E

R

P
O

W
E

R

C
O

N
T

R
O

L
 

A
R

R
E

S
T

O
R

L
IG

H
T

N
IN

G

F
U

S
E

D
IS

C
O

N
N

E
C

T
S

O
L

E
N

O
ID

M
 =

 T
Y

P
E

M
E

T
E

R
 U

N
IT

 

M
O

T
O

R

N
O

R
M

A
L

L
Y

 C
L

O
S

E
D

 T
IM

E
D

 C
L

O
S

IN
G

T
IM

E
 D

E
L

A
Y

 C
O

N
T

A
C

T

N
O

R
M

A
L

L
Y

 O
P

E
N

 T
IM

E
D

 O
P

E
N

IN
G

T
IM

E
 D

E
L

A
Y

 C
O

N
T

A
C

T

N
O

R
M

A
L

L
Y

 C
L

O
S

E
D

 T
IM

E
D

 O
P

E
N

IN
G

T
IM

E
 D

E
L

A
Y

 C
O

N
T

A
C

T

N
O

R
M

A
L

L
Y

 O
P

E
N

 T
IM

E
D

 C
L

O
S

IN
G

T
IM

E
 D

E
L

A
Y

 C
O

N
T

A
C

T

C
O

N
T

R
O

L
 C

O
N

T
A

C
T

N
O

R
M

A
L

L
Y

 C
L

O
S

E
D

 

C
O

N
T

R
O

L
 C

O
N

T
A

C
T

N
O

R
M

A
L

L
Y

 O
P

E
N

 

=
 D

E
S

C
R

IP
T

IO
N

d

=
 T

IM
IN

G
 R

A
N

G
E

/S
E

T
T

IN
G

c         T
D

O
F

F
 - T

IM
E

 D
E

L
A

Y
 O

N
 D

E
E

N
E

R
G

IZ
A

T
IO

N

=
 T

D
O

N
 - T

IM
E

 D
E

L
A

Y
 O

N
 E

N
E

R
G

IZ
A

T
IO

N
b

M
O

T
O

R
 S

T
A

R
T

E
R

 C
O

IL
 - R

E
V

E
R

S
E

-
R

M
O

T
O

R
 S

T
A

R
T

E
R

 C
O

IL
 - F

O
R

W
A

R
D

-
F

M
O

T
O

R
 S

T
A

R
T

E
R

 C
O

IL
 - H

IG
H

 S
P

E
E

D
-

H

M
O

T
O

R
 S

T
A

R
T

E
R

 C
O

IL
 - L

O
W

 S
P

E
E

D
-

L

M
O

T
O

R
 S

T
A

R
T

E
R

 C
O

IL
-

M

T
IM

E
 D

E
L

A
Y

 R
E

L
A

Y
-

T
D

C
O

N
T

R
O

L
 R

E
L

A
Y

-
C

R

=
 T

Y
P

E
a R

E
L

A
Y

 C
O

IL

T
O

R
Q

U
E

C
L

O
S

E
 O

N
 H

IG
H

 

T
O

R
Q

U
E

 S
W

IT
C

H

S
W

IT
C

H

H
E

L
D

 O
P

E
N

 L
IM

IT
 

N
O

R
M

A
L

L
Y

 C
L

O
S

E
D

T
O

R
Q

U
E

O
P

E
N

 O
N

 H
IG

H
 

T
O

R
Q

U
E

 S
W

IT
C

H
 

V
IB

R
A

T
IO

N

C
L

O
S

E
 O

N
 R

IS
IN

G
 

V
IB

R
A

T
IO

N
 S

W
IT

C
H

 

V
IB

R
A

T
IO

N

O
P

E
N

 O
N

 R
IS

IN
G

 

V
IB

R
A

T
IO

N
 S

W
IT

C
H

 

T
E

M
P

E
R

A
T

U
R

E

O
P

E
N

 O
N

 R
IS

IN
G

 

S
W

IT
C

H
 

T
E

M
P

E
R

A
T

U
R

E
 

IN
 F

L
O

W

O
P

E
N

 O
N

 IN
C

R
E

A
S

E
 

F
L

O
W

 S
W

IT
C

H
 

T
E

M
P

E
R

A
T

U
R

E

C
L

O
S

E
 O

N
 R

IS
IN

G
 

S
W

IT
C

H
 

T
E

M
P

E
R

A
T

U
R

E
 

L
IM

IT
 S

W
IT

C
H

N
O

R
M

A
L

L
Y

 C
L

O
S

E
D

 

R
IS

IN
G

 P
R

E
S

S
U

R
E

S
W

IT
C

H
 O

P
E

N
 O

N
 

P
R

E
S

S
U

R
E

 

L
E

V
E

L

C
L

O
S

E
 O

N
 R

IS
IN

G
 

F
L

O
A

T
 S

W
IT

C
H

 

L
E

V
E

L

O
P

E
N

 O
N

 R
IS

IN
G

 

F
L

O
A

T
 S

W
IT

C
H

 

P
R

E
S

S
U

R
E

C
L

O
S

E
 O

N
 R

IS
IN

G
 

P
R

E
S

S
U

R
E

 S
W

IT
C

H
 S

IG
N

A
L

 C
O

N
T

IN
U

A
T

IO
N

T
O

/F
R

O
M

 S
H

E
E

T

C
O

N
T

IN
U

A
T

IO
N

U
N

IQ
U

E
 ID

E
N

T
IF

IE
R

 D
E

S
C

R
IP

T
IO

N

G
E

N
E

R
A

L
 P

R
O

C
E

S
S

C
O

N
T

IN
U

A
T

IO
N

 T
A

G

H
Y

D
R

A
U

L
IC

 S
IG

N
A

L

C
A

P
IL

L
A

R
Y

 T
U

B
E

P
R

O
F

IB
U

S
 P

A

D
E

V
IC

E
N

E
T

F
O

U
N

D
A

T
IO

N
 F

IE
L

D
B

U
S

IN
 P

IP
E

P
R

IM
A

R
Y

 P
R

O
C

E
S

S
 F

L
O

W
 

C
H

A
N

N
E

L

IN
 

S
E

C
O

N
D

A
R

Y
 P

R
O

C
E

S
S

 F
L

O
W

 

B
L

O
W

E
R

S
IN

G
L

E
 S

T
A

G
E

 

C
E

N
T

R
IF

U
G

A
L

D
IS

P
L

A
C

E
M

E
N

T

P
O

S
IT

IV
E

-

D
O

P
P

L
E

R

U
L

T
R

A
S

O
N

IC
 

D
R

Y
E

R

R
E

F
R

IG
E

R
A

T
E

D
 

P
A

L
M

E
R

-B
O

W
L

U
S

L
E

O
P

O
L

D
-L

A
G

C
O

P
IP

E
 C

A
L

L
O

U
T

C
O

N
T

A
C

T

P
U

S
H

-P
U

L
L

 P
U

S
H

B
U

T
T

O
N

 M
A

IN
T

A
IN

E
D

 

P
R

O
C

E
S

S
 S

W
IT

C
H

E
S

 C
O

N
T

.

L
E

G
E

N
D

B
R

E
A

K
E

R

C
IR

C
U

IT
 

P
R

O
T

E
C

T
IO

N

S
U

R
G

E

T
R

A
N

S
IE

N
T

 

6
 - E

X
IS

T
IN

G
/F

U
T

U
R

E

5
 - P

O
W

E
R

 S
O

U
R

C
E

4
 - F

U
R

N
IS

H
E

D
 B

Y

3
 - F

U
N

C
T

IO
N

2
 - L

O
O

P
 N

U
M

B
E

R

1
 - T

A
G

 IN
D

E
N

T
IF

E
R

IN
S

T
R

U
M

E
N

T
 B

U
B

B
L

E
 L

O
C

A
T

IO
N

S

POW ER 

SOURCE

FIELD CONTROL PANEL

OPERATOR

INTERFACE/

CONTROL

DEVICES

SCADA

I/O

123456789
R

E
F

E
R

 T
O

 F
U

N
C

T
IO

N
 T

A
B

L
E

.

R
E

F
E

R
 T

O
 E

Q
U

IP
M

E
N

T
 D

E
S

C
R

IP
T

O
R

 T
A

B
L

E
.

R
E

F
E

R
 T

O
 P

O
W

E
R

 S
O

U
R

C
E

 T
A

B
L

E
.

        F
B

V
-F

U
R

N
IS

H
E

D
 B

Y
 V

E
N

D
O

R
 

     

F
U

R
N

IS
H

E
D

 B
Y

: F
B

O
-F

U
R

N
IS

H
E

D
 B

Y
 O

W
N

E
R

T
A

B
L

E
.

R
E

F
E

R
 T

O
 IN

S
T

R
U

M
E

N
T

 T
Y

P
E

 D
E

S
IG

N
A

T
IO

N
S

 

R
E

F
E

R
 T

O
 I/O

 T
Y

P
E

 D
E

S
IG

N
A

T
IO

N
S

 T
A

B
L

E
.

T
A

B
L

E
.

R
E

F
E

R
 T

O
 E

Q
U

IP
M

E
N

T
 T

A
G

G
IN

G
 S

Y
S

T
E

M
 

R
E

F
E

R
 T

O
 O

P
E

R
A

T
O

R
 P

IL
O

T
 D

E
V

IC
E

 L
E

G
E

N
D

.

L
E

T
T

E
R

S
 T

A
B

L
E

.

R
E

F
E

R
 T

O
 IN

S
T

R
U

M
E

N
T

 T
A

G
 ID

E
N

T
IF

IC
A

T
IO

N
 

K
E

Y
 N

O
T

E
S

G
A

U
G

E
S

W
IT

C
H

P
R

E
S

S
U

R
E

 

P
S

H
P

I
P

IT

T
R

A
N

S
M

IT
T

E
R

W
IT

H
 IN

T
E

G
R

A
L

 

IN
S

T
R

U
M

E
N

T
 

S
IN

G
L

E
 

T
R

A
N

S
M

IT
T

E
R

W
IT

H
 R

E
M

O
T

E
 

IN
S

T
R

U
M

E
N

T
 

S
IN

G
L

E
 

T
R

A
N

S
M

IT
T

E
R

P
R

E
S

S
U

R
E

E
X

A
M

P
L

E
S

 O
F

 T
Y

P
IC

A
L

 IN
S

T
R

U
M

E
N

T
 L

A
Y

O
U

T

2 1

345

6

2 1

345

6

2 1

345

6

2 1

345

6
345

12

6

2 1

345

6

2 1

345

6

2 1

345

6
345

12

6

2 1

345

6
345

12

6

2 1

345

6
345

12

6
345

12

6

12

345

6

12

345

6

1
2

1
2

4
1

2
1

2
1

2
7

7
7

1
1

1
3

7
3

7
3

3
1

3
1

39

F
 - F

U
T

U
R

E

E
 - E

X
IS

T
IN

G

D
E

S
C

R
IP

T
IO

N
 O

R
 F

U
R

N
IS

H
E

D
 B

Y

P
O

W
E

R
 S

O
U

R
C

E

O
P

E
R

A
T

O
R

 IN
A

C
C

E
S

S
IB

L
E

P
R

IM
A

R
Y

 F
U

N
C

T
IO

N

C
O

N
T

R
O

L
 E

L
E

M
E

N
T

IN
S

T
R

U
M

E
N

T
/

O
P

E
R

A
T

O
R

 A
C

C
E

S
S

IB
L

E

A
U

X
IL

IA
R

Y
 F

U
N

C
T

IO
N

C
O

N
T

R
O

L
 E

L
E

M
E

N
T

IN
S

T
R

U
M

E
N

T
/

O
P

E
R

A
T

O
R

 A
C

C
E

S
S

IB
L

E

P
R

IM
A

R
Y

 F
U

N
C

T
IO

N

C
O

N
T

R
O

L
 E

L
E

M
E

N
T

IN
S

T
R

U
M

E
N

T
/

IN
A

C
C

E
S

S
IB

L
E

O
P

E
R

A
T

O
R

P
R

IM
A

R
Y

 F
U

N
C

T
IO

N

P
O

W
E

R
 D

E
V

IC
E

A
C

C
E

S
S

IB
L

E

O
P

E
R

A
T

O
R

 

P
R

IM
A

R
Y

 F
U

N
C

T
IO

N

P
O

W
E

R
 D

E
V

IC
E

IN
T

E
R

F
A

C
E

O
P

E
R

A
T

O
R

 

P
IL

O
T

 D
E

V
IC

E

IN
T

E
R

F
A

C
E

H
U

M
A

N
 M

A
C

H
IN

E

(F
IE

L
D

B
U

S
 I/O

)

I/O
 R

E
G

IS
T

E
R

D
IG

IT
A

L
 B

U
S

I/O
 P

O
IN

T

H
A

R
D

W
IR

E
D

 

T
E

R
M

IN
A

L

IN
T

E
R

F
A

C
E

O
P

E
R

A
T

O
R

 

S
C

A
D

A
 S

Y
S

T
E

M

O
P

E
R

A
T

O
R

 IN
A

C
C

E
S

S
IB

L
E

A
U

X
IL

IA
R

Y
 F

U
N

C
T

IO
N

C
O

N
T

R
O

L
 E

L
E

M
E

N
T

IN
S

T
R

U
M

E
N

T
/

N
O

N
-P

O
W

E
R

E
D

F
IE

L
D

 E
Q

U
IP

M
E

N
T

P
O

W
E

R
E

D

P
R

IM
A

R
Y

 F
U

C
T

IO
N

F
IE

L
D

 E
Q

U
IP

M
E

N
T

P
O

W
E

R
E

D

A
U

IL
IA

R
Y

 F
U

N
C

T
IO

N

F
IE

L
D

 E
Q

U
IP

M
E

N
T

C
U

B
IC

L
E

/C
A

B
IN

E
T

S
T

A
R

T
E

R
/D

R
IV

E

F
IE

L
D

 E
Q

U
IP

M
E

N
T

6

345

1
 - 2

E
L

E
M

E
N

T

P
R

IM
A

R
Y

 

IN
S

T
R

U
M

E
N

T

FIELD-6 FIELD-5 FIELD-4 FIELD-3 FIELD-2 FIELD-1 BLOCK TYPE

A
C

C
E

S
S

IB
L

E
 D

E
V

IC
E

S

F
O

R
 O

P
E

R
A

T
O

R
 

A
U

X
IL

IA
R

Y
 F

U
N

C
T

IO
N

 

P
O

W
E

R
 D

E
V

IC
E

D
E

F
IN

E
D

 B
E

L
O

W

L
E

G
E

N
D

 F
O

R
 B

L
O

C
K

S
 

 

  

C
L

E
A

N
E

D

M
E

C
H

A
N

IC
A

L
L

Y
 

S
T

R
A

IN
E

R
 -

IN
C

R
E

A
S

E
 IN

 F
L

O
W

C
L

O
S

E
 O

N
 

F
L

O
W

 S
W

IT
C

H
 

S

P

S

P
~ IY

I/P

S

P

S

SS

P

SS

P

P

S

S

P

OCM
O

D
U

L
A

T
IN

G

H
Y

D
R

A
U

L
IC

w
/ S

P
E

E
D

 C
O

N
T

R
O

L

O
P

E
N

/C
L

O
S

E

P
N

E
U

M
A

T
IC

 D
U

A
L

 S
O

L
E

N
O

ID

w
/ S

P
E

E
D

 C
O

N
T

R
O

L

O
P

E
N

/C
L

O
S

E

P
N

E
U

M
A

T
IC

 M
O

D
U

L
A

T
IN

G

G
A

T
E

S
L

E
V

E
L

P
IP

IN
G

M
IS

C
. C

O
N

T
IN

U
E

D

M
IS

C
E

L
L

A
N

E
O

U
S

  

   
 

a
a

C
 =

 C
L

E
A

R

M
 =

 M
A

G
E

N
T

A

B
 =

 B
L

U
E

A
 =

 A
M

B
E

R

W
 =

 W
H

IT
E

G
 =

 G
R

E
E

N

R
 =

 R
E

D

a
 =

 L
E

N
S

 C
O

L
O

R
:

C
 =

 C
L

E
A

R

Y
 =

 Y
E

L
L

O
W

B
 =

 B
L

U
E

A
 =

 A
M

B
E

R

W
 =

 W
H

IT
E

G
 =

 G
R

E
E

N

R
 =

 R
E

D

a
 =

 L
E

N
S

 C
O

L
O

R
:

P
IL

O
T

 L
IG

H
T

B
E

A
C

O
N

H
O

R
N

a H

 

A
N

A
L

O
G

a

 

H
4

H
2

H
3

H
1

X
1

X
2

 a
a

 =
 IN

P
U

T
 O

R
 O

U
T

P
U

T
 A

S
 IN

D
IC

A
T

E
D

P
L

C
 D

IS
C

R
E

T
E

a
 =

 IN
P

U
T

 O
R

 O
U

T
P

U
T

 A
S

 IN
D

IC
A

T
E

D

P
L

C
 A

N
A

L
O

G

V
-N

O
T

C
H

 (T
R

IA
N

G
U

L
A

R
)

IN
S

T
R

U
M

E
N

T
 L

IN
E

 S
Y

M
B

O
L

S

 

X
X

X
X

X
XM

IS
C

. P
&

ID
 S

Y
M

B
O

L
S

P
R

O
C

E
S

S

IN
S

T
R

U
M

E
N

T
 O

R
 C

O
N

N
E

C
T

IO
N

 T
O

 

P
N

E
U

M
A

T
IC

 S
IG

N
A

L

E
L

E
C

T
R

IC
 S

IG
N

A
L

P
R

O
F

IB
U

S
 D

P

W
IR

E
L

E
S

S
 E

T
H

E
R

N
E

T

F
IB

E
R

 O
P

T
IC

 E
T

H
E

R
N

E
T

C
O

P
P

E
R

 E
T

H
E

R
N

E
T

(S
O

F
T

W
A

R
E

 O
R

 D
A

T
A

 L
IN

K
)

IN
T

E
R

N
A

L
 S

Y
S

T
E

M
 L

IN
K

 

T
U

R
B

IN
E

V
E

R
T

IC
A

L
 

F
U

T
U

R
E

E
X

IS
T

IN
G

E
Q

U
IP

M
E

N
T

 E
N

C
L

O
S

U
R

E

Plot Date:    25-JAN-2019    10:55:34 AMUser:  svcPW    M odel:  Layout1    ColorTable:  gshade.ctb    DesignScript:  Carollo_Std_Pen_v0905.pen    PlotScale:  1:1

P
R

O
J
E

C
T

 N
O

.

LAST SAVED BY:

F
IL

E
 N

A
M

E
:

G
N

0
1

 

EW ittner

E
S

W

E
S

W  
 

IN
S

T
R

U
M

E
N

T
A

T
IO

N

 

C
O

M
B

IN
E

D
 L

E
G

E
N

D
 - I

C
O

M
B

IN
E

D
 L

E
G

E
N

D
 - I.d

g
n

LIT

BYPASS
MONITORING

TO PLANT SCADA, LOCAL
ALARMS, & AUTO DIALER

LIT

100 GPM
IRR UV

  

400 GPM
UW HYPO
SYSTEM

 

DATE REVBYDESCRIPTION

DATE

CHECKED

DRAWN

DESIGNED

XXXXX.XX

JOB NO.

DRAWING NO.

SHEET NO.

SCALES ACCORDINGLY

VERIFY SCALES

THIS SHEET, ADJUST

IF NOT ONE INCH ON

BAR IS ONE INCH ON

ORIGINAL DRAWING

01"

OF  XX MONTH YEAR

CAROLLO ENGINEERS

TYPICAL LAYOUT

12345678910111213

A

B

C

D

E

F

12345678910111213

A

B

C

D

E

F

GG

®

PANEL

STARTER CONTROL 

TERMINAL IN LOCAL 

CONTROL CENTER

TERMINAL IN MOTOR 

CHOICE)

TERMINAL IN (USER 

PANEL

TERMINAL IN FIELD 

RTU

TERMINAL IN 

DEVICE

TERMINAL AT FIELD 

PLC/PCM PANEL

TERMINAL IN 

  

(GUIDED) SIGNAL 

ELECTROMAGNETIC OR SONIC 

(NOT GUIDED)

ELECTROMAGNETIC OR SONIC SIGNAL 

SECONDARY PROCESS FLOW IN PIPE

CHANNEL

IN PRIMARY PROCESS FLOW 

*

 

 

  

 

ETHERNET - * = E

   FIELDBUS H2

FOUNDATION - * = H2

   FIELDBUS H1

FOUNDATION - * = H1

PROFIBUS DP - * = DP

PROFIBUS PA - * = PA

DEVICENET - * = D

CONNECTOR

DIGITAL BUS 

FROM DRAWING TO DRAWING 

 

  

  

  

 

 

PEPE

 

 
ACTUATORS

 

 

 

 

 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

FLUMES

K

N

A

T

PDELDIT

 

 

 

 

 

 

MM

   

  

 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

M

PUMPS

  

 

 

 

 

 

 

 

 

  

 
 

T

TEMPERATURE PRESSURE

I/O

DIGITAL

BUS

 

  

 

 

 

 

 

 

 

 

   

  

 

 

 

 
xox

xo

xoo

 

 
 

 

 

 

 

xoo

HAND SWITCHES

 

 

PROCESS SWITCHES

 

 

 

  

 

NCTC

 

 

 

NCTO

NOTC

 

 

 

NOTO

a
 

 
b

c

d

RELAYS

M

 

 

 

MWH-*

ETM

HP

KI-*

SCHEMATIC MISC

E
M 

E
D 

E
H 

H

P

S

BLOWERS/COMPRESSORSCHECK VALVES

PRESSURE VALVES

WEIRS

MOMENTARY PUSHBUTTON

NORMALLY CLOSED

MOMENTARY PUSHBUTTON

NORMALLY OPEN

MUSHROOM HEAD PUSHBUTTON

INDICATORS

TERMINAL BLOCKS

DESCIPTION

XXXX

 

FROM

TO

FLOW

L

VALVES

VALVES CONTINUED

x - DENOTES POSITION CONTACTS CLOSED

THREE POSITION SELECTOR SWITCH 

x - DENOTES POSITION CONTACTS CLOSED

TWO POSITION SELECTOR SWITCH 

x - DENOTES POSITION CONTACTS CLOSED

PADLOCK SWITCH 

x - DENOTES POSITION CONTACTS CLOSED

SPRING-RETURN

LIMIT SWITCH

NORMALLY OPEN 

SWITCH

HELD CLOSED LIMIT 

NORMALLY OPEN

 

MODULATING

ELECTRIC

HYDRAULIC

ELECTRIC

DISCRETE

ELECTRIC

DIAPHRAGMHAND

HYDRAULIC

PNEUMATIC

SOLENOID
OPEN/CLOSE

SINGLE SOLENOID

PNEUMATIC

w/ SPEED CONTROL

SINGLE SOLENOID

PNEUMATIC

OPEN/CLOSE

DUAL SOLENOID

PNEUMATIC

OPEN/HOLD/CLOSE

DUAL SOLENOID

PNEUMATIC

MODULATING

PNEUMATIC
COMPRESSOR

SCREW

COMPRESSOR

RECIPROCATING

BLOWER

MULTI STAGE

CENTRIFUGAL

FAN

COMPRESSOR

LIQUID RING

BLOWER

ROTARY LOBE

PREVENTOR

BACK FLOW 

BALL

CHECK

DIAPHRAGM

DOUBLE FLAPSWING

SWING

SPRING LOADED

GENERAL

SPRING LOADED

FLAPPERBATCH

CORIOLIS

MAGNETIC

ORIFICE

ANNUBAR

PITOT TUBE/

AVERAGING

PITOT TUBE

PADDLE WHEEL

THERMAL

ROTAMETER

TURBINE

PROPELLER-

RUPTURE DISK

SAMPLE PORT

SIGHT TUBE
DAMPENER

PULSATION

SAMPLER

COMPOSITE

PERISTALTIC

RESTRICTION

ORIFICE

CHANGE

MATERIAL

MIXER

MOTOR

NOZZLE MANOMETER

STATIC MIXER

INLINE

INLET STRAINER

CONNECTION

HOSE
GRINDER

EXCHANGER

HEAT 

HOIST

MIXER

HORIZONTAL
GAS CANNON

CONDITIONER

FLOW 

OPERATED VLV

w/THERMALLY

FLAME ARRESTER

FLAME ARRESTER FILTER SEPARATOR

FINE FILTER

ALARM/SENSOR

FIRE 

EYEWASH

FILTER

EXHAUST FAN

OR EJECTOR

EDUCTOR

DRYER

DESICCANT

COALESCER

COLUMN

CALIBRATION AIR DAMPER

DIFFUSER

AIR/ CHEMICAL

STRAINER

BASKET

SILENCER

BLOW-OFF

ULTRASONIC

TUNING FORK

SUBMERSIBLE

SUSPENDED/ FLOAT

COLUMN

INVERTED

RADAR PTOF

RADAR TDR ELECTRODE

PRESSURE

DIFFERENTIAL

CAPACITANCE

BUBBLER

WEIR

STOP FLAP

KNIFE

SLIDE

SLUICE TRAPEZOIDAL

CUTTHROAT

REGULAR

PARSHALL

TRANSIT TIME

ULTRA-SONIC

V-CONE

OR FLOW NOZZLE

VENTURI TUBE

VORTEX

DETECTOR

SMOKE 

OFF

STRAINER w/BLOW  

TYPE

STRAINER WYE 

ATMOSPHERE

VENT TO 

VENT

VAPORIZER

HEATER

VAPOR 
AIR GAP

BLIND FLANGE

PLUGGED

CAPPED OR

INCREASER

CONCENTRIC

REDUCER

ECCENTRIC

INCREASER

ECCENTRIC

DRAIN

REDUCER

CONCENTRIC

COUPLING

EXPANSION

CENTER

VIBRATION

EXPANSION JOINT

CONNECTION

FLEXIBLE

DISCONNECT

QUICK

UNION

TEE

SEAL

ANNULAR

SEAL

DIAPHRAGM 

SANITARY SEAL

SELF CONTAINED

REGULATING

BACKPRESSURE

EXTERNAL TAP

REGULATING

BACKPRESSURE

SELF CONTAINED

REDUCING

PRESSURE 

VACUUM RELIEF

RELIEF

PRESSURE 

REGULATING

PRESSURE TAP

EXTERNAL

REDUCING 

PRESSURE 
AIR DRIVEN

CENTRIFUGAL

DIAPHRAGM

CHEMICAL FEED

DIAPHRAGMCAVITY

PROGRESSIVE

PISTON

OR HOSE

PERISTALTIC

GEAR

SUMP

SUBMERSIBLE

WATER CHAMP

CHOPPER

VERTICAL 

GAUGE

TEMPERATURE 

w/THERMOWELL

TEMPERATURE 

THERMOMETER
AIR RELIEF

4-WAY

3-WAY PLUG

3-WAYANGLE

BALL

BALL V-NOTCH

BUTTERFLY

BURIED VALVE BOX

BUTTERFLY-

CONE

GATE

DIAPHRAGM

MUD

HOSE

GLOBE

VALVE BOX

GATE-BURIED 
NEEDLE

PINCH

ECCENTRIC

PLUG 

w-VALVE BOX

PLUG ECCENTRIC

-BURIED VALVE BOX

PLUG CONCENTRIC

PLUG CONCENTRIC

VALVE BOX

LUBRICATED BURIED 

PLUG ECCENTRIC

LUBRICATED

PLUG ECCENTRIC

LUBRICATED

PLUG CONCENTRIC

BURIED VALVE BOX

LUBRICATED

PLUG CONCENTRIC

DISCHARGE

PUMP 

TELESCOPING

CONTRACTIONS

RECTANGULAR w/o END 

CONTRACTIONS

RECTANGULAR w/ END 

TRAPEZOIDAL (CIPOLLETTI)

PULL CORD SWITCH

STOP-LOCKOUT PUSHBUTTON

DIGITAL BUS

DIODE

HEATERS

OVERLOAD

MOTOR

CONTACT

OVERLOAD

CONNECTION

DRAWOUT

GROUND
BATTERY

RESISTOR

CAPACITOR

VARISTOR TIME METER

ELAPSED

HEATER

WINDING

MOTOR

SPACE HEATER

TRANSFORMER

POWER

CONTROL 

ARRESTOR

LIGHTNING

FUSE

DISCONNECT SOLENOID

M = TYPE

METER UNIT 

MOTOR

NORMALLY CLOSED TIMED CLOSING

TIME DELAY CONTACT

NORMALLY OPEN TIMED OPENING

TIME DELAY CONTACT

NORMALLY CLOSED TIMED OPENING

TIME DELAY CONTACT

NORMALLY OPEN TIMED CLOSING

TIME DELAY CONTACT

CONTROL CONTACT

NORMALLY CLOSED 

CONTROL CONTACT

NORMALLY OPEN 

= DESCRIPTION d

= TIMING RANGE/SETTING c

        TDOFF - TIME DELAY ON DEENERGIZATION

= TDON - TIME DELAY ON ENERGIZATION b

MOTOR STARTER COIL - REVERSE - R

MOTOR STARTER COIL - FORWARD - F

MOTOR STARTER COIL - HIGH SPEED - H

MOTOR STARTER COIL - LOW SPEED - L

MOTOR STARTER COIL - M

TIME DELAY RELAY - TD

CONTROL RELAY - CR

= TYPE a

RELAY COIL

TORQUE

CLOSE ON HIGH 

TORQUE SWITCH

SWITCH

HELD OPEN LIMIT 

NORMALLY CLOSED

TORQUE

OPEN ON HIGH 

TORQUE SWITCH 

VIBRATION

CLOSE ON RISING 
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2.3.1   Activity Sequence 

The following activities shall be completed during Phase 3 before proceeding to Phase 4 activities. 

1. Shutdown and drain clear well and UV channel for temporary bulkhead installation. Note maximum 
shutdown time in specifications. Assume multiple shutdowns may be required.  

2. Run flow through existing UV system to observe temporary bulkhead for leakage and overflow (EL 
62.70).  

3. Allow CCWRP to prepare for another shutdown while running temporary bypass UV system. 
4. Modify pump levels for clear well bypass operation and adjust operational programming as 

necessary. Recommended levels are as follows: 
a. High-high alarm: EL 62.25 feet (assumes temporary bulkhead overflow at EL 62.50). 
b. Pump 2 On/High Alarm: 60.75. 
c. Pump 2 Off: 60.00. 
d. Pump 1 On/Level Control Set Pt.: 59.25. 
e. Jockey Pump Off: 59.00. 
f. Jockey Pump On: 58.00. 
g. Pumps Off: 57.50. 
h. Low-low Alarm: 56.00 (to be set according to pump minimum submergence). 

5. Shutdown and drain clear well and UV channel for following activities: 
a. Temporary bulkhead installation adjustments, if necessary. 
b. UV channel isolation. 
c. UV bypass gate removal. 

6. Demolish and replace UV disinfection system. 
7. Demolish existing UV weirs. This activity will require either a special bypass pump operation to keep 

the water level below the work area or a shutdown. The new UV influent gates (40-G-11-FEF and 
40-G-21-FEF) and new UV weir gates (40-G-12-FE and 40-G-22-FE) may be used for channel 
isolation once the weirs are demolished. 

2.3.2   Safety Considerations 

• Normal CCWRP Operations: Refer to Section 2.1.2.1. 
• Shutdown of UV Channel and Clear well: Refer to Section 2.1.2.2. 
• Operation of Sodium Hypochlorite System: Refer to Section 2.2.2.1. 

2.3.2.1   Work in the UV Channel 

The primary purpose of the Project is to reconfigure the UV channel and replace the UV disinfection system. 
This effort requires extensive work within the isolated UV channel. The UV channel should be treated as 
confined space for the entire Project. 

The existing influent weir will provide the primary isolation of the channel on the upstream end. At EL 65.50, 
it is 3 feet above the suggested temporary bulkhead overflow elevation (EL 62.50). Assuming the temporary 
bulkhead provides a 10-foot wide weir crest, the overflow will pass ~18 mgd at EL 63.50 leaving 2 feet of 
freeboard behind the existing UV inlet weir. The contractor may include isolation above the weir at their 
discretion. 

At the UV Channel discharge, the existing effluent weir at EL 61.0 will require additional isolation (means 
and methods to be determined by the contractor) to allow for the full proposed operational range for the 
pumps. 
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Audible and visual alarms are recommended in the work area to improve evacuation response from the UV 
channel. 

2.3.3   Contingency Response 

• Plant Power Failure: Refer to Section 2.1.3.1. 
• Bypass Power Failure: Refer to Section 2.2.3.1. 
• Bypass Pump Failure (Gate 50-G-01-FEF is CLOSED): Refer to Section 2.2.3.2. 
• Bypass UV Treatment Failure (Gate 50-G-01-FEF is CLOSED): Refer to Section 2.2.3.3. 

2.3.3.1   Bypass Pump Failure (Gate 50-G-01-FEF is OPEN)  

Loss of bypass pumping (e.g., mechanical failure, pipe leakage) during this phase can result in loss of CCWRP 
disinfection. If pumping stops for any reason during this phase, the filtered flows will fill the clear well until it 
overflows the temporary bulkhead. The contractor shall communicate the loss of pumping to CCWRP staff 
immediately, and any alarms associated with bypass pump failure will be connected to CCWRP SCADA to 
alert operators. If possible, CCWRP should stop or reduce filtered water flow to the UV inlet box to provide 
more time for the contractor to respond to the disruption. 

In this configuration, with the UV bypass gate open, there is additional volume to equalize flow during a loss 
of pumping. The response time to loss of pumping is approximately 15 minutes from normal operating 
elevation (EL 60.50) to temporary bulkhead overflow (EL 62.50) at 1 mgd and 2-1/2 minutes at 6 mgd. Refer 
to Attachment A4, Table A4.2 for the response time at different flows in this configuration. These response 
times can be considered for differential flow as well as complete pumping loss (i.e., partial pumping loss). 

If a temporary bulkhead overflow occurs, undisinfected water will be discharge from CCWRP, and CCWRP 
staff will determine the response and corrective action required. 

2.3.3.2   Bypass UV Treatment Failure (Gate 50-G-01-FEF is OPEN) 

Other than loss of power referenced above, if the UV system cannot produce adequate disinfection for any 
reason, then the contractor should communicate the loss of disinfection to CCWRP staff immediately. 
Similar to the loss of bypass pumping, any alarms related to temporary UV operation will be connected to 
CCWRP SCADA to alert operators.  

If possible, CCWRP should stop or reduce filtered water flow to the UV inlet box to provide more time for the 
contractor to respond to the disruption. The response times and overflow conditions are the same as 
described in Section 2.3.3.1. 

Unlike the pump failure scenario, undisinfected or under-disinfected water can be discharged without a 
temporary bulkhead overflow. The contractor will report the operation of the temporary UV system on a 
regular basis and key parameters will be sent directly to CCWRP SCADA if feasible and will report any 
operations below minimum disinfection parameters immediately. If a treatment disruption occurs, CCWRP 
staff will determine the response and corrective action required. 

2.4   Phase 4: UV Startup (9/2025 – 10/2025) 

After installation of the new UV disinfection system in Phase 3, startup and testing can begin. The City staff 
will operate CCWRP in coordination with the contractor’s activities and assist as indicated in the contract 
documents. 
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During the UV startup phase, the temporary bypass system shall remain in place until the new UV system is 
validated for operation according to the contract documents and accepted by the City to produce water for 
discharge to the outfall.1 The UV influent box gate (50-G-01-FEF) will be demolished and the opening 
covered per contract drawings prior to the startup phase. The temporary systems for IRR and UW may be 
decommissioned once the opening is closed.  

Refer to Figure 4 for the schematic layout during this phase. 

2.4.1   Activity Sequence 

The following activities shall be completed during Phase 4 before proceeding to Phase 5 activities. 

1. Shutdown and drain clear well and UV channel for following activities: 
a. temporary bulkhead removal. 
b. UV bypass gate demolition and opening closed. 

2. Modify pump levels for UV inlet bypass operation and adjust operational programming as 
necessary. Recommended levels are as follows: 
a. High-high alarm: 64.50 feet. 
b. Pump 2 On/High Alarm: 60.50. 
c. Pump 2 Off: 60.00. 
d. Pump 1 On/Level Control Set Pt.: 59.25. 
e. Jockey Pump off: 59.00. 
f. Jockey Pump on: 58.00. 
g. Pumps Off: 57.50. 
h. Low-low Alarm: 56.00 (to be set according to pump minimum submergence). 

3. Test and commission new UV system. 
4. Decommission temporary treatment systems for IRR and UW. 

2.4.2   Safety Considerations 

• Normal CCWRP Operations: Refer to Section 2.1.2.1. 
• Shutdown of UV Channel and Clear well: Refer to Section 2.1.2.2. 
• Operation of Sodium Hypochlorite System: Refer to Section 2.2.2.1. 

2.4.3   Contingency Response 

• Plant Power Failure: Refer to Section 2.1.3.1. 
• Bypass Power Failure: Refer to Section 2.2.3.1. 
• Bypass Pump Failure (Gate 50-G-01-FEF is CLOSED): Refer to Section 2.2.3.2. 
• Bypass UV Treatment Failure (Gate 50-G-01-FEF is CLOSED): Refer to Section 2.2.3.3. 

 

 
1 Title 22 recycled water cannot be produced until validation testing has been performed and the system approved 
by DDW and RWQCB prior to the 2025 IRR season. 
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CALERA CREEK WRP - 
PHASE 4 - UV STARTUP

FIGURE 4

NOTES:

1. SCHEMATIC IS SIMPLIFIED TO SHOW EQUIPMENT RELEVANT TO THE UV
REPLACEMENT PROJECT
2. NOT ALL BW FEEDER PIPES SHOWN FOR CLARITY. BW LINES TO
FILTERS ARE FEED FROM A COMMON HEADER.
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2.5   Phase 5: Normal Operation (10/2025 - Project Closeout) 

This is the final phase in which the bypass is decommissioned and the new UV system operation is handed 
over to CCWRP for operation.  

Refer to Figure 5 for the schematic layout during this phase. 

2.5.1   Activity Sequence 

The following activities shall occur during Phase 5. 

1. Decommission and remove bypass systems. 

2.5.2   Safety Considerations 

• Normal CCWRP Operations: Refer to Section 2.1.2.1. 

2.5.3   Contingency Response 

• Plant Power Failure: Refer to Section 2.1.3.1. 
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PRELIMINARY DESIGN REPORT | UV DISINFECTION SYSTEM REPLACEMENT PROJECT (P034)| CITY OF PACIFICA 

CALERA CREEK WRP - 
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TEMPORARY BYPASS PUMP SYSTEM-PUMP CURVES 
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CALERA CREEK WRP - 
2021 EFFLUENT DATA

Appendix A: Attachment 3
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Table A4.1 Influent Box with Bypass Gate Closed 

Flow (mgd) Response Time from (EL 60.50 to EL 64.50) (minutes) 

1 2.2 

2 1.1 

3 0.7 

4 0.5 

5 0.4 

6 0.4 

8 0.3 

10 0.2 

12 0.2 

Table A4.2 Clear well and Influent Box with Bypass Gate Open 

Flow (mgd) Response Time from (EL 60.50 to EL 64.50) (minutes) 

1 14.8 

2 7.4 

3 4.9 

4 3.7 

5 3.0 

6 2.5 

8 1.8 

10 1.5 

12 1.2 
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ATTACHMENT B - METHOD OF PROCEDURE (MOP) 
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“METHOD OF PROCEDURE” (MOP) 
Instructions and Forms 

 

Definition and Purpose 

“Method of Procedure” (MOP) is a detailed document submitted by the Contractor to request 
process shutdown(s), utility tie-in(s), work in areas that may risk unanticipated outages, or flow 
diversions to accommodate site construction activities during a project. Such activities may 
include (but are not limited to) new tie-ins to utilities or structures, mechanical modifications to 
process piping or equipment, demolition, bulkhead installation, and cleaning processes. 

The MOP provides a detailed plan to the Owner and Engineer that describes specific aspects of 
the work including purpose, time of execution, and anticipated impacts on treatment processes. 
The MOP also includes contingency measures and provisions for rapid closure in the event that 
shutdown or work progress difficulties are encountered. Information from relevant trades 
associated with the requested shutdown, diversion, or tie-in is also included. 

The Owner should use the information within the MOP to define operational procedures and 
methods to safely and successfully assist the Contractor. 

MOP Process Summary 
WHO STEP TIMING 

Contractor 1. Identify MOPs needed on MOP Log and 
Baseline Schedule. 

No later than 7 days 
prior to Preconstruction 
Scheduling Meeting 

Contractor, Owner, 
Engineer 

2. Pre-MOP Meeting. More than 28 days prior 
to work 

Contractor 3. Submits MOP. No later than 28 days 
prior to work 

Owner 4. Reviews MOP.  
Owner 5. MOP finalized. No later than 7 days 

prior to work 
Contractor 6. Complete Readiness Checklist. No later than 5 days 

prior to work 
Contractor 7. Complete Safety Checklist. Immediately prior to 

commencing work 
Contractor 8. Complete Work.  
Contractor 9. Update MOP Log and Progress 

Schedules. 
Monthly 
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MOP Process Detail 

STEP 1. Identifies MOPs needed on MOP Log and Baseline Schedule. 

Contractor submits a preliminary list of anticipated project MOPs on MOP Log. MOPs identified 
but not limited to those shutdowns, diversions, or tie-ins described in the Contract Documents. 
Incorporate MOPs as tasks in Baseline Schedule. Date scheduled MOPs to coincide with the 
appropriate construction activities. 

STEP 2. Pre-MOP Meeting. 

Contractor requests a Pre-MOP Meeting with the Owner and Engineer to discuss the nature of 
the shutdown, diversion, or tie-in, and to gather the information necessary to complete the MOP 
Form. The pre-MOP meeting may be waived by the Owner or Engineer if the work is deemed to 
be minor. 

STEP 3. Submits MOP. 

Contractor completes the MOP Form and submit 3 copies for approval to the Owner’s Project 
Manager (OPM). 

STEP 4. Reviews MOP. 

OPM distributes MOP Form for review by the Owner’s Construction Coordinator, O&M 
Representative, and Engineer’s Project Representative. Review MOP Form for completeness, 
accuracy, compliance with both the construction schedule, constraints defined in contract 
documents, and to ensure that the requested work does not negatively impact plant operations 
or other concurrent project activities. Additional information may be requested to better 
understand the nature of and method for completing the Work. 

STEP 5. MOP finalized. 

Once the MOP is agreed to by all parties, the MOP will be finalized by signature. Copies are 
distributed to the Owner, Engineer, and Contractor. 

STEP 6. Complete Readiness Checklist. 

Contractor verifies everything is ready for the work. 

STEP 7. Complete Safety Checklist. 

Contractor ensures safety. 

STEP 8. Complete work. 

Contractor complete work. 

STEP 9. Update MOP Log and Progress Schedules. 

Contractor updates MOP Log weekly and distributes at the regularly scheduled construction 
progress meetings. 
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ATTACHMENT C - METHOD OF PROCEDURE (MOP) FORM 
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METHOD OF PROCEDURE 

(MOP) FORM 
   Owner:       Date:       
Contractor:        Carollo Project No.:       
Project 
Name:       Submittal No.:       
Submittal 
Title:       

Spec/Dwg. 
Reference:       

   MOP # Task Title (Provide <10 word title): Submittal Date: (No later than 28 days prior to 
work) 

                  
SCHEDULE OF WORK ACTIVITY START: (Date/Time)       END: (Date/Time)       
REQUESTOR:       
PRIMARY POINT OF CONTACT:       PHONE/PAGER:       
SECONDARY POINT OF CONTACT:       PHONE/PAGER:       
NOTIFY  Control Room, Phone        Security, Phone       
BUILDING:       LOCATION OF WORK FLOOR/LEVEL:       
DESCRIPTION OF WORK: (Provide sufficient details on process isolation, work sequencing, and safety (i.e., 
control of significant hazards unique to the work) to demonstrate an understanding of the work and how it will 
be completed within the constraints, and its impact on the processes and facility.) 
Task Summary:       
Processes 
Affected: 

      

Trades Affected:       
   WORK PLAN: 
Work Sequencing:       
Process Isolation:       
Spill Prevention 
Plan: 

      

Contingency 
Plans: 

      

   CRITICAL EQUIPMENT/TOOLS: (pumps and discharge hoses with correct fittings, blind flanges and pipe 
plugs, no-hub fittings, properly sized electrical service components, generators, portable lighting, chlorine for 
potable water pipe breaks, etc.) 

 Acoustic Ceiling/or Walls 
Access 

 Excavation Permit  Lock Out/Tag Out 

 Chemical Use Approval  Fire Sprinkler Impairment  Life Safety Systems 
 Confined Space Permit  Flammable Materials  Roof Protocol 
 Critical Lift Plan  Flush / Discharge  Work After Dark 
 Energized Electrical Work  High Pressure Test   
 Elect. Panel Schedules  Hot Work/Open Flame   

EXISTING SERVICE(S) AT RISK: 
 Breathing Air  Elect Normal  Process Access  Telephones 
 Chemical 

Distribution 
 Fire Protection  Safety Showers  UPS 

 City Water  HVAC  SCADA  VAX/DATA 
 Communication  Inert Gas  Security   
 Domestic Drain  Instrument - Air  Solvent Drain   
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 Elect-Bus Duct  Life Safety 
System 

 Specialty Gases   

 Elect Emergency  Natural Gas  Storm Drain   
REVIEWER’S INSTRUCTIONS / 
COMMENTS: 

      

      
 PREJOB BRIEFING MUST BE COMPLETED PRIOR TO COMMENCING WORK: 

 Full Name (printed) Signature Phone Date 
Submitted By                    
System Owner                    
Reviewer (if 
needed) 

                   

Reviewer (if 
needed) 

                   

Reviewer (if 
needed) 

                   

Reviewer (if 
needed) 
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ATTACHMENT D - READINESS CHECKLIST
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READINESS CHECKLIST 
(5 days prior to work) 

 
Checklist provided as a guide but is not all inclusive.  
 
1. Confirm all parts and materials are on site:   

  
2. Review work plan:   

  
3. Review contingency plan:   
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ATTACHMENT E - SAFETY CHECKLIST 
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SAFETY CHECKLIST 
(Just prior to commencing work) 

 
Checklist provided as a guide but is not all inclusive.  
 
1. Location awareness: 

a. Emergency exits:   
b. Emergency shower and eyewash:   
c. Telephones and phone numbers:   
d. Shut-off valve:   
e. Electrical disconnects:   

2. Inspect work area: 
a. Take time to survey the area you are working in. Ensure that what you want to do will 

work. Do you have enough clearance? Is your footing secure? Do you have adequate 
lighting and ventilation? Are surrounding utilities out of the way for you to perform 
your work? 

3. SDS (Safety Data Sheets): 
a. Understand the chemicals and substances in the area you are working in by reading 

the SDS.  
4. Lockout/Tagout Procedure: 

a. Lockout/tagout energy sources before beginning work. 
b. Make sure all valves associated with the work are locked out and tagged out on each 

side of the penetration. 
c. Make sure the lines are depressurized. 

5. Overhead work: 
a. Use appropriate personal protective equipment; i.e., safety harness, lifeline, etc. 
b. Select appropriate tie-off points; i.e., structurally adequate, not a pipe or conduit, etc. 
c. Spotter assigned and in position. 
d. Pipe rack access; i.e., check design capacity, protective decking or scaffolding in 

place, exposed valves or electrical switches identified and protected. 
6. Safety equipment: 

a. Shepherd's hook. 
b. ARC flash protection. 
c. Fire extinguisher. 
d. Other:  . 

7. Accidents: 
a. Should accidents occur, do not shut off and do not attempt to correct the situation, 

unless you are absolutely positive that your action will correct the problem and not 
adversely affect other people or equipment. 

8. Review process start-up documents: 
a. In the event the system is shutdown, the Control Center should have a working 

knowledge of the process start-up procedures in order to deal effectively with 
unforeseen events.  

9. Evacuation procedures: 
a. Do not obstruct evacuation routes.  
b. Take time to survey the area for evacuation routes. 
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ATTACHMENT F - METHOD OF PROCEDURE (MOP) LOG 
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METHOD OF PROCEDURE (MOP) LOG 
Sample 

MOP 
Number Task Title 

Date 
Requested 

Date 
Approved 

Date Work 
Planned 

Work 
Completed 

(yes/no) 
001      
002      
003      
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SECTION 01_20_20 

MEASUREMENT AND PAYMENT 

PART 1 GENERAL 

1.01 SUMMARY 

A. Section includes: Procedures for measurement and payment of Work under this
Contract for lump sum items and unit prices.

1.02 REFERENCES 

A. Occupational Safety and Health Administration (OSHA).

1.03 LUMP SUM ITEMS 

A. Item 1: Mobilization/Demobilization including Stormwater Pollution Prevention Plan
(SWPPP):
1. Measurement:

a. Includes work required for mobilization and demobilization, and storm
water pollution prevention plan.

b. Measurement for payment shall be by percent complete.
c. Not to exceed 5 percent of Total Bid Price.

2. Payment:
a. Lump sum.

B. Item 2: Assignment of the Procurement Contract for Permanent and Temporary UV
Disinfection Equipment and slide gates with Trojan Technologies.
1. Measurement:

a. Owner has assigned the remaining Procurement Contract in
Section 00_54_34 - Assignment of Procurement Contract. Includes the
remaining pre-negotiated price in accordance with the assigned Contract.

2. Payment:
a. According to the assigned Procurement Contract payment procedures

and associated progress payments in Section 00_52_64 of the assigned
Procurement Contract.

C. Item 3: Pre-negotiated Temporary UV Disinfection Equipment with GLASCO UV
letter dated 3/21/2024 included as Attachment A of Section 00_41_00 - Bid Form.
1. Measurement:

a. Owner has assigned the pre-negotiated agreement.
b. Measurement for payment shall be by percent complete.

2. Payment:
a. Lump sum.
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D. Item 4: Pre-negotiated SCADA System Programmer services per Telstar
Instruments letter dated 2/23/2024 included as Attachment B of Section 00_41_00
- Bid Form.
1. Measurement:

a. Owner has assigned the pre-negotiated agreement.
b. Measurement for payment shall be by percent complete.

2. Payment:
a. Lump sum.

E. Item 5: Installation of permanent UV Equipment as specified in Section 46_66_85
- Ultraviolet Disinfection System including slide gates as specified in
Section 40_05_59.20 of the assigned agreement (Section 00_54_34 - Assignment
of Procurement Contract & Appendix D):
1. Measurement:

a. Includes all work associated with the final installation of all equipment
provided under Item 2.

b. Measurement for payment shall be by percent complete.
2. Payment:

a. Lump sum.

F. Item 6: Installation, operation, and removal of Temporary Bypass Pumping and
Disinfection system and all associated modifications and work with bypass
activities:
1. Measurement:

a. Includes work required for installation and management including but not
limited to temporary piping, protection of temporary piping, temporary
power, temporary pumps, temporary UV equipment, secondary
containment, monitoring of bypass pumps, installation of isolation
structures and bulkheads, and coordination with the Owner and Engineer.

b. Measurement for payment shall be by percent complete.
2. Payment:

a. Lump sum.

G. Item 7: Installation of new duct bank and electrical conduit and conductors for new
permanent electrical feed and communications to and from the main administrative
and operations building:
1. Measurement:

a. Includes work required for installation of duct bank according to plans and
specifications.

b. Measurement for payment shall be by percent complete.
2. Payment:

a. Lump sum.

H. Item 8: Subsurface utility confirmation along proposed duct bank alignment.
1. Measurement:

a. Includes pre-submittal investigation effort required to establish sufficient
subsurface utility engineering information to clear the proposed duct bank
alignment and/or identify obstructions.

b. Measurement for payment will be lump sum.
2. Payment:

a. Lump sum.
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I. Item 9: Temporary Excavation Support:
1. Measurement:

a. Sheeting, shoring, and bracing, or equivalent method for the protection of
life and limb in trenches and open excavation, in accordance with
California Labor Code §6707.

b. Measurement for payment will be lump sum.
2. Payment:

a. Lump sum.

J. Item 10: All other costs required to complete all Work in the Contract Documents
not covered by the other Items:
1. Measurement:

a. Measurement for payment shall be by percent complete.
2. Payment:

a. Lump sum.

1.04 UNIT PRICE ITEMS 

A. Measurement of quantities:
1. Work paid at a unit price times number of units measured will be measured by

Engineer in accordance with United States Standard Measures:
a. 1 ton shall consist of 2,000 pounds avoirdupois.

2. Provide and pay for accurate scales:
a. Use platform scales of sufficient size and capacity to permit the entire

vehicle or combination of vehicles to rest on the scale platform while being
weighed.

b. Combination vehicles may be weighed as separate units provided they
are disconnected while being weighed.

c. Have scales inspected and certified as often as necessary to ascertain
accuracy.

d. Furnish weigh slips and daily summary weigh sheets to Engineer.
e. When material is shipped by rail, certified car weights will be acceptable,

provided that not more than the actual weight of material will be paid,
without consideration of minimum car weight used for assessing freight
tariff.

f. Car weight will not be acceptable for materials passing through mixing
plants.

g. Daily, or at shorter intervals when necessary to ensure accuracy, weigh
empty trucks used to haul material paid by weight.

h. Provide such trucks with plain, unique, permanent, legible identification
marks.

3. Reinforcing steel, steel shapes, castings, and similar items paid by weight will
be measured by handbook weights for the type and quantity indicated for the
Work.

B. Item 11: Type 1 Concrete Repairs:
1. Measurement:

a. Includes work for concrete repairs, and other appurtenant work and
materials.

b. Work to be defined by Drawing 40S01, Detail S204/TYP, and other
associated drawings and specifications.
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c. Measurement for payment shall be square feet (S.F.).
2. Payment:

a. Unit price.

C. Item 12: Type 2 Concrete Repairs:
1. Measurement:

a. Includes work for concrete repairs, and other appurtenant work and
materials.

b. Work to be defined by Drawing 40S01, Detail S204/TYP, and other
associated drawings and specifications.

c. Measurement for payment shall be square feet (S.F.).
2. Payment:

a. Unit price.

D. Item 13: Channel Preparation and Coating:
1. Measurement:

a. Includes work for channel coating including preparation of the concrete,
and other appurtenant work and materials.

b. Work to be defined by Drawing 40S01, Section 09_96_08 - Concrete
Repair and Coating, and other associated drawings and specifications.

c. Measurement for payment shall be square feet (S.F.).
2. Payment:

a. Unit price.

E. Item 14: Pavement Replacement:
1. Measurement:

a. Includes work for pavement demolition and replacement including base
preparation and materials, and other appurtenant work and materials.

b. Work to be defined by Drawings C01 and E02, Section 32_12_17 –
Asphaltic Concrete Paving (CA), and other associated Drawings and
Specifications.

c. Measurement for payment shall be square yard (S.Y.).
2. Payment:

a. Unit price.

PART 2 PRODUCTS (NOT USED) 

PART 3 EXECUTION (NOT USED) 

END OF SECTION 
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SECTION 01_26_00 

CONTRACT MODIFICATION PROCEDURES 

PART 1 GENERAL 

1.01 SUMMARY 

A. Section Includes:
1. Administrative and procedural requirements for executing a change in the

Work.

1.02 PRELIMINARY REQUIREMENTS 

A. Change Order Cost Basis Summary Form:
1. Submit a sample to Engineer for review within 15 calendar days following

Notice to Proceed.
a. Items will be reviewed and their value, percentage, or calculation method

mutually agreed to by the Contractor and Owner prior to executing a
Change Order on the Project.

2. Used by the Contractor for pricing each Change Order required for additions,
deletions, or revisions in the Work.

3. Include the following information:
a. Agreed upon markups, percentages, and procedures for calculating all

surcharges, etc. associated with the Cost of the Change Order Work.
b. References for unit price information and special unit price information.
c. Attachments with the following information:

1) Certified labor rates breakdown.
2) Equipment rates.
3) Bond and insurance rates (PI&I).

1.03 REQUEST FOR INFORMATION OR INTERPRETATION (RFI) 

A. Contractor may issue RFIs to request interpretation of the documents or to request
for information that may be missing.

B. General Instructions:
1. Number RFIs consecutively.

a. Add a consecutive letter to the RFI number on modified submittals of the
same RFI (i.e., RFI 4B).

2. Provide RFI for 1 item.
a. There may be exceptions when multiple items are so functionally related

that expediency indicates review of the group of items as a whole.
b. RFIs with multiple items will be rejected without review.
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3. Contractor sign and date RFIs indicating review and approval.
a. Contractor’s signature indicates that they have satisfied RFI review

responsibilities and constitutes Contractor's written approval of RFI.
b. RFIs without Contractor's signature will be returned to the Contractor

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

C. Engineer will render a written clarification, interpretation, or decision on the issue
submitted or initiate an amendment or supplement to the Contract within 21 days.
1. In the event the Contractor identifies an RFI as critical to the progress of the

project, Engineer will make every effort to reduce the RFI response time.

1.04 PRELIMINARY PROCEDURES 

A. Owner or Engineer may initiate changes by submitting a Request for Proposal
(RFP) to Contractor including the following information:
1. Detailed description of the Change, Products, and location of the change in the

Project.
2. Supplementary or revised drawings or specifications.
3. Projected time span for making the change, and a specific statement if

overtime work is authorized.
4. A specific period of time during which the requested price will be considered

valid.
5. Such request is for information only, and is not an instruction to execute the

changes, or to stop work in progress.

B. Contractor may initiate changes by submitting a Change Proposal to Engineer
containing the following:
1. Description of proposed changes.
2. Reason for making changes.
3. Specific period of time during which requested price will be considered valid.
4. Effect on Total Contract Cost and/or Contract Time.
5. Documentation supporting any change in Total Contract Cost and/or Contract

Time, as appropriate.

1.05 WORK CHANGE DIRECTIVE AUTHORIZATION 

A. In lieu of a Request for Proposal (RFP), Engineer may issue a Work Change
Directive Authorization for Contractor to proceed with a change for subsequent
inclusion in a Change Order.

B. Authorization will describe changes in the Work, both additions and deletions, with
attachments of revised Contract Documents to define details of the change and will
designate method of determining any change in the Contract Sum and/or the
Contract Time, as appropriate.

C. Owner and Engineer will sign and date the Work Change Directive Authorization as
authorization for the Contractor to proceed with the changes.

D. Contractor may sign and date the Work Change Directive Authorization to indicate
agreement with the terms.
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1.06 DOCUMENTATION OF CHANGE PROPOSALS 

A. Change proposal:
1. Support with sufficient substantiating data to allow Engineer to evaluate the

quotation.
a. Lump sum.
b. Unit prices: Use previously established unit prices.
c. Time-and-material/force account basis:

1) Name of the Owner’s authorized agent who ordered the work, and
date of the order.

2) Dates and times work was performed, and by whom.
3) Time record, summary of hours worked, and hourly rates paid.
4) Receipts and invoices for:

a) Equipment used, listing dates and times of use.
b) Products used, listing of quantities.
c) Subcontracts.

2. Provide additional data to support time and cost computations:
a. Labor required.
b. Equipment required.
c. Products required:

1) Recommended source of purchase and unit cost.
2) Quantities required.

d. Taxes, insurance, and bonds.
e. Credit for work deleted from Contract, similarly documented.
f. Overhead and profit.
g. Justification for change to Contract Time.

1.07 PREPARATION OF CHANGE ORDERS AND FIELD ORDERS 

A. Engineer will prepare each Change Order and Field Order.

B. Change Orders:
1. Will describe changes in the Work, both additions and deletions, with

attachments of revised Contract Documents to define details of the change.
2. Will provide an accounting of the adjustment in the Contract Sum and in the

Contract Time.
3. Recommendation of Change Proposal is indicated by Engineer's signature.
4. Upon signature and execution by Owner, the Change Proposal becomes a

Change Order altering the Contract Time and Total Contract Cost, as
indicated.
a. Owner’s Representative will transmit one signed copy each to Contractor

and Engineer.
5. Contractor may only request payment for changes in the Work against an

approved Change Order.
6. If either Engineer or Owner’s Representative disapproves the Change

Proposal, the reason for disapproval will be stated.
a. A request for a revised proposal or cancellation of the proposal will be

shown.
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C. Field Orders:
1. Order minor changes in the Work without changes in Contract Price or

Contract Times.

1.08 LUMP-SUM/FIXED PRICE CHANGE ORDER 

A. Content of Change Orders will be based on, either:
1. Engineer’s Proposal Request and Contractor’s responsive Change Proposal

as mutually agreed between Owner and Contractor.
2. Contractor’s Change Proposal for a change, as recommended by Engineer.

B. Owner and Engineer will sign and date the Change Order to establish the change in
Contract Sum and in Contract Time and serve as authorization for the Contractor to
proceed with the changes.

C. Contractor will sign and date the Change Order to indicate agreement with the
terms.

1.09 UNIT PRICE CHANGE ORDER 

A. Content of Change Orders will be based on, either:
1. Engineer’s definition of the scope of the required changes.
2. Contractor’s Change Proposal for a change, recommended by Engineer.
3. Survey of completed work.

B. The amounts of the unit prices to be:
1. Those stated in the Contract.
2. Those mutually agreed upon between Owner and Contractor.

C. When quantities of each of the items affected by the Change Order can be
determined prior to start of the work:
1. Owner and Engineer will sign and date the Change Order as authorization for

Contractor to proceed with the changes.
2. Contractor will sign and date the Change Order to indicate agreement with the

terms.

D. When quantities of the items cannot be determined prior to start of the work:
1. Engineer or Owner will issue a Work Change Directive authorization directing

Contractor to proceed with the change on the basis of unit prices, and will cite
the applicable unit prices.

2. At completion of the change, Engineer will determine the cost of such work
based on the unit prices and quantities used.

3. Contractor shall submit documentation to establish the number of units of each
item and any claims for a change in Contract Time.

E. Owner and Engineer will sign and date the Change Order to establish the change in
Contract Sum and in Contract Time and serve as authorization for the Contractor to
proceed with the changes.

F. Contractor will sign and date the Change Order to indicate their agreement with the
terms.
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1.10 TIME AND MATERIAL/FORCE ACCOUNT CHANGE ORDER/WORK CHANGE 
DIRECTIVE AUTHORIZATION 

A. Engineer will issue a Work Change Directive for the Owner’s signature authorizing
Contractor to proceed with the changes.

B. At completion of the change, Contractor shall submit itemized accounting and
supporting data as specified in this Section.

C. Engineer will determine the allowable cost of such work, as provided in the Contract
Documents.

D. Owner and Engineer will sign and date the Change Order to establish the change in
Contract Sum and in Contract Time and serve as authorization for the Contractor to
proceed with the changes.

E. Contractor will sign and date the Change Order to indicate their agreement.

1.11 CORRELATION WITH CONTRACTOR’S SUBMITTALS 

A. Periodically revise Schedule of Values and Applications for Payment forms to
record each Change Order as a separate item of Work, and to record the adjusted
Contract Sum.

B. Periodically revise the Construction Schedule to reflect each change in Contract
Time. Revise subschedules to show changes for other items of work affected by the
changes.

C. Upon completion of work under a Change Order, enter pertinent changes in Record
Documents.

PART 2 PRODUCTS (NOT USED) 

PART 3 EXECUTION (NOT USED) 

END OF SECTION 
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SECTION 01_29_73 

SCHEDULE OF VALUES 

PART 1 GENERAL 

1.01 SUMMARY 

A. Section includes: Requirements for preparation, format, and submittal of Schedule
of Values.

1.02 PREPARATION 

A. Schedule of Values shall be a listing of all cost loaded, on-site construction activities
from the progress schedule, listed in numerical order, showing that the sum total of
all cost-loaded activities equal the Contract value.

B. When the schedule is changed or revised to include added or deleted work, the
Schedule of Values shall also be revised such that the sum total of all cost-loaded
activities continuously equal the current Contract value.
1. Equate the aggregate of these costs to the Lump Sum Contract Price.

C. Prepare Schedule of Values identifying costs of Major Items of Work.

1.03 SUBMITTALS 

A. Submit Schedule of Values for the Preliminary Schedule as specified in,
Section 01_32_21 - Schedules and Reports.

PART 2 PRODUCTS (NOT USED) 

PART 3 EXECUTION (NOT USED) 

END OF SECTION
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SECTION 01_29_77 

APPLICATIONS FOR PAYMENT 

PART 1 GENERAL 

1.01 SUMMARY 

A. Section includes: Procedures for preparation and submittal of Applications for 
Payment. 

1.02 FORMAT 

A. Develop satisfactory spreadsheet-type form generated by downloading cost data 
from the Progress Schedule. 
1. Submit payment requests and attach spreadsheet with cost data related to 

Progress Schedule. 

B. Fill in information required on form provided or approved by Owner or CM. 

C. When Change Orders are executed, add Change Orders at end of listing of 
scheduled activities: 
1. Identify change order by number and description. 
2. Provide cost of change order in appropriate column. 

D. After completing, submit Application for Payment. 

E. Engineer will review application for accuracy. When accurate, Engineer will transmit 
application to Owner for processing of payment. 

F. Execute application with signature of responsible officer of Contractor. 

1.03 SUBSTANTIATING DATA 

A. Provide Substantiating Data identifying: 
1. Project. 
2. Application number and date. 
3. Cost flow summary. 
4. Updated schedule of values. 
5. Progress schedule. 
6. Detailed list of enclosures. 
7. Stored products log. 
8. Equipment log.  
9. Submit “certified” payroll, if applicable. 
10. Record (as-built) documents.  
11. Photos and videos from current pay period.  
12. Applicable unconditional waiver and release on progress payment for previous 

payment made by Owner. 
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1.04 SUBMITTALS 

A. Submit Application for Payment and Substantiating Data with cover letter. 

1.05 PAYMENT REQUESTS 

A. Prepare progress payment requests on a monthly basis. Base requests on the 
breakdowns of costs for each scheduled activity and the percentage of completion 
for each activity. 

B. Indicate total dollar amount of work planned for every month of the project. Equate 
sum of monthly amounts to Lump Sum Contract Price. 

C. Generate Progress Payment request forms by downloading cost data from the 
schedule information to a spreadsheet type format. 

D. Identify each activity on the Progress Schedule that has a cost associated with it, 
the cost for each activity, the estimated percent complete for each activity, and the 
value of work completed for both the payment period and job to date. 

E. Prepare summary of cost information for each Major Item of Work listed in the 
Schedule of Values. Identify the value of work completed for both the payment 
period and job to date. 

F. Payment period: 
1. Monthly Application for Payment period shall begin on the 1st day of each 

month, and end on the last day of each month. 
2. Submit Application for Payment to Engineer no later than the 5th day of each 

month for work completed the previous month. 
3. Engineer will finalize and submit recommendation for Application for Payment 

to Owner by the 15th day of each month to allow time for processing and 
approval. 

1.06 COST SUMMARIES 

A. Prepare Summary of Cost Information for each Major Item of Work listed in the 
Schedule of Values. Identify the Value of Work Completed for both the payment 
period and job to date. 

B. Cash flow summary: Prepare cash flow summary, indicating total dollar amount of 
work planned for each month of the project. Equate sum of monthly amounts to 
Lump Sum contract price. 

PART 2 PRODUCTS (NOT USED) 

PART 3 EXECUTION (NOT USED) 
 

END OF SECTION 



Project Meetings 
01_31_19-1 201447 March 2024 
pw://Carollo/Documents/CA/Pacifica/201447-100000/04 Design/04 Specs/Carollo/01_31_19 (FS-100) 
 

SECTION 01_31_19 

PROJECT MEETINGS 

PART 1 GENERAL 

1.01 SUMMARY 

A. Section includes: Requirements for conducting conferences and meetings for the
purposes of addressing issues related to the Work, reviewing and coordinating
progress of the Work and other matters of common interest, and includes the
following:
1. Qualifications of Meeting Participants.
2. Basic Meeting Requirements.
3. Pre-construction Conference.
4. Pre-construction Safety Conference.
5. Pre-submittal Conference.
6. Web Based Construction Document Management Software Training.
7. Progress Meetings.
8. Schedule Update Meetings.
9. Quality Control Meetings.
10. Pre-Installation Meetings.
11. Maintenance Of Plant Operations (MOPO) Meetings.
12. Commissioning Coordination Meetings.
13. Instrumentation and Control Coordination Meetings.
14. Close-out Meeting.
15. Post Construction Meeting.

1.02 QUALIFICATIONS OF MEETING PARTICIPANTS 

A. Representatives of entities participating in meetings shall be qualified and
authorized to act on behalf of entity each represents.

1.03 BASIC MEETING REQUIREMENTS 

A. Attendees:
1. Meeting leader shall require attendance of parties directly affecting, or affected

by, Work being discussed at the meeting.

B. Location:
1. In location convenient for most invitees and/or appropriate to support the

meeting purpose.

C. Notification:
1. Meeting leader shall notify attendees of meeting, including an agenda, a

minimum of 7 days prior to meeting.
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D. Agenda:
1. Meeting leader shall prepare copies of agenda for participants and distribute at

the meeting.
2. Minimum requirements:

a. Meeting purpose.
b. Review minutes of previous meeting.
c. Safety and security.
d. Discuss issues.
e. Action items.
f. Next meeting.

E. Meeting minutes:
1. Meeting leader shall provide draft minutes within 7 days of meeting and send

to all attendees for comment within 7 days.
2. Meeting leader shall incorporate comments from attendees and submit final

meeting minutes to attendees within 7 days of receipt of comments.

1.04 PRE-CONSTRUCTION CONFERENCE 

A. Construction Manager leads the meeting.

B. Timing:
1. Upon issuance of Notice to Proceed, or earlier when mutually agreeable.

C. Location: Calera Creek Water Recycling Plant Conference Room.

D. Required attendees:
1. Contractor's project manager and superintendent, Owner, Engineer,

representatives of utilities, major subcontractors and others involved in
performance of the Work, and others necessary to agenda.

E. Agenda minimum requirements:
1. Meeting purpose:

a. To establish working understanding between parties and to discuss
Construction Schedule, shop drawing and other submittals, cost
breakdown of major lump sum items, processing of submittals and
applications for payment, and other subjects pertinent to execution of the
Work.

2. Adequacy of distribution of Contract Documents.
3. Distribution and discussion of list of major subcontractors and suppliers.
4. Proposed progress schedules and critical construction sequencing.
5. Major equipment deliveries and priorities.
6. Project coordination.
7. Designation of responsible personnel.
8. Procedures and processing of:

a. Field decisions.
b. Proposal requests.
c. Submittals - separate meeting.
d. Change Orders.
e. Request for Information/Interpretations.
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f. Applications for Payment.
g. Record Documents.

9. Use of premises:
a. Office, construction, and storage areas.
b. Owner's requirements.

10. Construction facilities, controls, and construction aids.
11. Temporary utilities.
12. Safety and first aid procedures.
13. Security procedures.
14. Housekeeping procedures.
15. Safety and security.
16. Review proposed photographer submittal.
17. Action items.
18. Next meeting.

1.05 PRE-CONSTRUCTION SCHEDULING MEETING 

A. Construction Manager leads the meeting.

B. Timing:
1. Within 7 days of Notice to Proceed, or earlier when mutually agreeable.

C. Location: Calera Creek Water Recycling Plant Conference Room.

D. Required attendees:
1. Contractor's project manager, superintendent, scheduler, Owner, Engineer,

and others necessary to agenda.

E. Agenda minimum requirements:
1. Meeting purpose:

a. To establish the format and features of the Construction Schedule.
2. Schedule preparation.
3. Reporting requirements.
4. Updates and revision procedures.
5. Schedule delay analysis procedures.
6. Schedule methodology.
7. Planned sequence of operations.
8. Cost and labor loading methodology.
9. Proposed activity coding structure as specified in Section 01_32-21 -

Schedules and Reports.
10. Naming convention: Name schedule files with the year, month and day of the

data date, revision identifier, and a description of the schedule.
a. Example 1: 2014_07_30 rev 1 draft baseline schedule.xer.
b. Example 2: 2014_09_30 rev 2 sep final update.xer.

11. Action items.
12. Next meeting.

1.06 PRE-CONSTRUCTION SAFETY CONFERENCE 

A. Construction Manager leads the meeting.
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B. Timing:
1. Upon issuance of Notice to Proceed, or earlier when mutually agreeable.

C. Location: Calera Creek Water Recycling Plant Conference Room.

D. Required attendees:
1. Contractor's project manager, safety representative, and superintendent;

Owner, Engineer, representatives of utilities, major subcontractors and others
involved in performance of the Work, and others necessary to agenda.

E. Agenda minimum requirements:
1. Meeting purpose:

a. To establish safety procedures and identify lead participants.
2. Review minutes of previous meeting.
3. Safety and first aid procedures.
4. Review of Experience Modification Rating for Contractor and each

subcontractor.
5. Security procedures.
6. Housekeeping procedures.
7. Safety and security.
8. Action items.
9. Next meeting.

1.07 PRE-SUBMITTAL CONFERENCE 

A. Construction Manager leads the meeting.

B. Timing:
1. Prior to producing any submittals.

C. Required attendees:
1. Contractor's project manager and superintendent, Owner, Engineer,

representatives of utilities, major subcontractors, individual equipment
manufacturers furnishing major pieces of equipment, and others involved in
performance of the Work, and others necessary to agenda.

D. Agenda minimum requirements:
1. Meeting purpose:

a. Reviewing the entire Project, equipment, schedules, and submittal
requirements.

b. Review the entire Project, equipment, control philosophy, schedules, and
submittal requirements.

c. Awareness of requirements by major subcontractors, major suppliers, and
major equipment manufacturers.

d. Format and procedures for submittals.
e. Review of the master submittal schedule.

2. Review equipment list.
3. Review submittal schedule.
4. Format of submittals.
5. Procedures and processing of submittals.

a. Review turn-around time.
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6. Discuss specific electrical and instrumentation and controls submittal
requirements.

7. Safety and security.
8. Action items.
9. Next meeting.

1.08 WEB BASED CONSTRUCTION DOCUMENT MANAGEMENT SOFTWARE TRAINING 

A. Contractor can submit a written request to the Engineer to waive the training based
on staff having sufficient familiarity with the software and its complete usage.
Construction Manager will lead the meeting.

B. Timing:
1. Upon issuance of Notice to Proceed, or earlier when mutually agreeable.
2. Duration minimum: 2 hours.

C. Required attendees:
1. Mandatory attendance.

a. Contractor’s project manager.
b. Contractor’s field superintendent.
c. Contractor’s project engineer.

2. Other attendees:
a. Owner, Engineer, Contractor’s quality control manager, Contractor’s

project scheduler and any other persons involved with preparing and
transmitting documents.

D. Agenda minimum requirements:
1. Meeting purpose:

a. Train construction team on the use of the web based document
management system software.

2. Safety.
3. General Items.
4. Contractor functions.
5. Owner functions.
6. Engineer functions.
7. Action items.

1.09 PROGRESS MEETINGS 

A. Construction Manager will lead the meeting.

B. Timing:
1. Hold meetings during the Work:

a. During 2024 at maximum bi-weekly intervals.
b. During 2025 at maximum weekly intervals.

C. Required attendees:
1. Owner, Engineer, Contractor, Contractor’s Project Manager, superintendent,

quality control manager, project scheduler, major subcontractors and suppliers
as appropriate to agenda topics for each meeting.
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2. Additional invitees:
a. Owner utility companies when the Work affects their interests, and others

necessary to agenda.

D. Agenda minimum requirements:
1. Meeting purpose:

a. Provide the status of the Work.
2. Review minutes of previous meeting.
3. Safety and security.
4. Construction schedule summary.
5. Review of 6 weeks schedule.

a. Contractor shall provide printed hard copies for each attendee.
6. Review of off-site fabrication and delivery schedules.
7. Review of submittals schedule and status of submittals.
8. Request for information (RFI’s) status.
9. MOP’s/shutdown coordination.
10. Change order management status.
11. Maintenance of quality standards (QA/QC).
12. Field observations, problems, and conflicts.
13. Commissioning.
14. Partnering recognition status (optional).
15. General Items.
16. Action items.
17. Next meeting.

1.10 SCHEDULE UPDATE MEETINGS 

A. Contractor leads the meeting.

B. Timing:
1. Hold meetings throughout progress of the Work at maximum monthly intervals.

C. Required attendees:
1. Owner, Engineer, Contractor, Contractor’s Project Manager, General

Superintendent, project scheduler, major subcontractors and suppliers as
appropriate to agenda topics for each meeting.

2. Additional invitees:
a. Owner utility companies when the Work affects their interests and others

necessary to the agenda.

D. Agenda minimum requirements:
1. Meeting purpose:

a. Identify and troubleshoot scheduling issues in a collaborative
environment.

b. Provide further detail on Work status.
2. Review minutes of previous meeting.
3. Review Monthly Schedule, (Actual Progress and Variance).

a. “Activities Started/Completed” this period.
b. “Activities Started/Completed” “Variance” Baseline vs. current.
c. “Added/Deleted Activities”.
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d. “Revised Activity Descriptions”.
e. Any significant Proposed Logic Changes.

4. Review milestone “Substantial Completion” Schedule:
a. “Critical” Activities - “Critical Area, Float and Vital Statistics”.

5. Review “Cumulative and Monthly Costs” graph.
6. Review “Budgeted Cost” indicating the Current Project Budgeted Cost.
7. Safety and security.
8. Action items.
9. Next meeting.

1.11 PRE-INSTALLATION MEETINGS 

A. Contractor leads the meeting.

B. Timing:
1. When specified in Technical Sections or requested by Engineer, before

commencing Work of specific section.

C. Required attendees:
1. Owner, Engineer, Contractor, Contractor’s Project Manager, General

Superintendent, project scheduler, major subcontractors including electrical
instrumentation, and suppliers as appropriate to agenda topics for each
meeting.

2. Additional invitees:
a. Owner utility companies when the Work affects their interests and others

necessary to the agenda.

D. Agenda minimum requirements:
1. Meeting purpose:

a. Review conditions of installation, preparation and installation procedures.
b. Review coordination with related work.

2. Review minutes of previous meeting.
3. Safety and security.
4. Action items.
5. Next meeting.

1.12 PRE-SHUTDOWN MEETINGS 

A. Contractor leads the meeting.

B. Timing:
1. Short-term and longer-term shutdowns and other tie-ins that require an Owner

approved MOP require a pre-shutdown meeting at Project site at least
3 working days prior to commencing shutdown for tie-in or modification of
specific plant systems.

C. Required attendees:
1. Require attendance of parties directly affecting, or affected by shutdown,

including Engineer, specific work crews, Owner’s construction, operations, and
maintenance staff.
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D. Agenda minimum requirements:
1. Meeting purpose:

a. Review conditions of installation, preparation, and installation procedures.
b. Review coordination with related work.

2. Review minutes of previous meeting.
3. Review accepted Construction Method of Procedure (MOP), as specified in

Attachment B of Section 01_14_00 - Work Restrictions, including conditions of
shutdown, preparation, and installation procedures.

4. Review timelines and sequences.
5. Review responsibilities.
6. Review dry run plan and schedule, as necessary.
7. Review coordination with related work.
8. Safety and security.
9. Action items.
10. Next meeting.

1.13 QUALITY CONTROL MEETINGS 

A. Contractor leads the meeting.

B. Timing:
1. Hold meetings throughout progress of the Work at maximum weekly intervals.

C. Required attendees:
1. Engineer, Construction Manager and staff, Contractor’s Quality Control

Manager, and staff.

D. Agenda minimum requirements:
1. Meeting purpose:

a. Update Contractor’s efforts to comply with quality requirements in the
Contract Documents.

2. Review minutes of previous meeting.
3. Review of Work progress and schedule.
4. Review of out-of-compliance inspection or test results.
5. Field observations, problems, and decisions.
6. Review of offsite fabrication and delivery schedules.
7. Planned progress during succeeding work period.
8. Coordination of required inspections and tests.
9. Review 6-week schedule report with upcoming inspections and special tests.
10. Maintenance of quality and work standards.
11. Other business relating to Work.
12. Safety and security.
13. Action items.
14. Next meeting.

1.14 COMMISSIONING COORDINATION MEETINGS 

A. Contractor leads the meeting.
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B. Timing:
1. Separate commissioning coordination meetings will be scheduled as required

by Engineer.

C. Required attendees:
1. Require attendance of parties directly affecting, or affected by process start-up

and testing, including Engineer, Commissioning Coordinator, specific work
crews, Owner’s operations, and maintenance staff.

D. Agenda minimum requirements:
1. Meeting purpose:

a. Coordinate commissioning activities.
2. Review minutes of previous meeting.
3. Review Commissioning Schedule.
4. Review Owner Training Schedule.
5. Review test plans.
6. Review accepted Construction Method of Procedure (MOP), as specified in

Attachment B of Section 01_14_00 - Work Restrictions.
7. Owner makes final decision for commissioning GO or NO GO.
8. Safety and security.
9. Action items.
10. Next meeting.

1.15 INSTRUMENTATION AND CONTROL COORDINATION MEETINGS 

A. Meetings and conferences as specified in Programming RFP Scope of Services and
other Technical Specifications.

1.16 CLOSE-OUT MEETING 

A. Construction Manager leads the meeting.

B. Timing:
1. After punch list items are completed.

C. Required attendees:
1. Owner, Engineer, Contractor, Contractor’s Project Manager, and

Superintendent.

D. Agenda minimum requirements:
1. Meeting purpose:

a. Coordinate close-out activities.
2. Review minutes of previous meeting.
3. Review punch list completion.
4. Transfer of record documents.
5. Finalize payment.
6. Safety and security.
7. Action items.
8. Next meeting.
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1.17 POST CONSTRUCTION MEETING 

A. Construction Manager leads the meeting.

B. Required attendees:
1. Engineer, Contractor, appropriate manufacturers, and installers of major units

of constructions, affected subcontractors, and Owner’s operations and
maintenance staff.

C. Timing:
1. About 11 months after date of Substantial Completion.

D. Location:
1. Meet in Owner’s office or other mutually agreed upon place.

E. Agenda minimum requirements:
1. Meeting purpose:

a. Review project for compliance with Contract Documents.
2. Inspect the Work and draft list of items to be completed or corrected.
3. Review service and maintenance contracts and take appropriate corrective

action when necessary.
4. Complete or correct defective work and may extend correction period.
5. Safety and security.
6. Action items.
7. Next meeting.

PART 2 PRODUCTS (NOT USED) 

PART 3 EXECUTION (NOT USED) 

END OF SECTION 
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SECTION 01_32_21 

SCHEDULES AND REPORTS 

PART 1 GENERAL 

1.01 SUMMARY 

A. Section includes: Schedules and reports. 

1.02 SUBMITTAL REQUIREMENTS 

A. Submit preliminary and baseline schedule. 

B. Submit preliminary and baseline schedule of values. 

C. Submit preliminary and baseline schedule of submittals. 

D. Submit, on a monthly basis, updated schedules as specified. 

E. Submit final schedule update as specified. 

F. Submit revised schedules and time impact analyses as specified. 

G. Submit schedules in the media and number of copies as follows: 
1. Provide each submittal in PDF format and in other formats specified in this 

Section. 
2. 3 sets of the CPM network and/or bar chart (as specified by the Owner) on 

22-inch by 34-inch sheets.  
a. Color-coding to be specified by the Owner. 

3. 3 sets of tabular reports listing all activities sorted numerically identifying 
duration, early start, late start, early finish, late finish, total float, and all 
predecessor/successor information. 

4. 2 sets of CPM Schedule data electronic files in a native backed-up file (.xer). 

1.03 SCHEDULER 

A. Designate, in writing and within 5 calendar days after Notice of Award, the person 
responsible for preparation, maintenance, updating, and revision of all schedules. 

B. Scheduler shall have the authority to act on behalf of Contractor. 
1. A minimum of 5 years verifiable experience in preparation of construction 

schedules for projects of similar value, size, and complexity. 
2. Knowledge of critical path method (CPM) scheduling utilizing Primavera P6 

Professional or Asta Powerproject software. 

C. References: 
1. Submit written reference of 3 project Owners who have personal experience 

with this scheduler on previous projects.  
2. Identify name, address, telephone number, project name, and cost. 
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1.04 SCHEDULING FORMAT 

A. Utilize critical path method (CPM) format. 

B. Provide a cost and labor loaded schedule. 

C. Engineer approval of the format is required. 

1.05 PRE-CONSTRUCTION SCHEDULING MEETING 

A. As specified in Section 01_31_19 - Project Meetings.  

1.06 REVIEW AND ACCEPTANCE OF SCHEDULES 

A. Engineer will review Baseline Schedule, Schedule Updates, Schedule Revisions 
and Time Impact Analyses to ascertain compliance with specified project 
constraints, compliance with milestone dates, durations and sequence, accurate 
inter-relationships, and completeness. 

B. Engineer and Owner will issue written comments following completion of review of 
Baseline Schedule within 21 calendar days after receipt. 

C. Written comments on review of Schedule Updates and Schedule Revisions and 
Time Impact Analyses will be returned to Contractor within 14 calendar days after 
receipt by Engineer. 

D. Revise and resubmit schedule in accordance with Engineer’s comments within 
7 calendar days after receipt of such comments or request joint meeting to resolve 
objections. 

E. If Engineer requests a meeting, the Contractor and all major subcontractors must 
participate in the meeting with Engineer. 
1. Revise and resubmit schedule within 7 calendar days after meeting. 

F. Use accepted schedule for planning, organizing, and directing the work and for 
reporting progress. 

G. Engineer’s submittal review response: 
1. When schedule reflects Owner's and Contractor's agreement of project 

approach and sequence, schedule will be accepted by Owner. 
2. Engineer’s submittal review response for schedule submittal will be “Receipt 

Acknowledged - Filed for Record” including applicable comments. 
3. Acceptance of the schedules by the Owner is for general conformance with the 

Contract Documents and for Owner’s planning information and does not 
relieve the Contractor of sole responsibility for planning, coordinating, and 
executing the Work within the contract completion dates. 
a. Omissions and errors in the accepted schedules shall not excuse 

performance less than that required by the Contract Documents. 
b. Acceptance by the Owner in no way constitutes an evaluation or 

validation of the Contractor’s plan, sequence or means, methods, and 
techniques of construction. 
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1.07 SCHEDULE UPDATES 

A. Any update: 
1. Prepare update using most recent accepted version of schedule including: 

a. Actual start dates of activities that have been started. 
b. Actual finish dates of activities that have been completed. 
c. Percentage of completion of activities that have been started but not 

finished. 
d. Actual dates on which milestones were achieved. 
e. Update activities by inputting percent complete figures with actual dates. 
f. Use retained logic in preparing Schedule Updates. 
g. When necessary, input remaining durations for activities whose finish 

dates cannot be calculated accurately with a percent complete figure only. 
h. Revisions to the schedule may be included that have been previously 

approved as specified in this Section under Revisions to Schedule. 

B. Monthly updates: 
1. Submit written narrative report in conjunction with each Schedule Update 

including descriptions of the following: 
a. Activities added to or deleted from the schedule are to adhere to cost and 

other resource loading requirements. 
1) Identify added activities in manner distinctly different from original 

activity designations. 
b. Changes in sequence or estimated duration of activities. 
c. Current or anticipated problems and delays affecting progress, impact of 

these problems and delays and measures taken to mitigate impact. 
d. Assumptions made and activities affected by incorporating change order 

work into the schedule. 
2. Submit updated schedule and materials specified under Submittal of Progress 

Schedules, 5 calendar days before the monthly schedule update meeting. 
3. Since Monthly Schedule Update is the application for progress payment 

required as specified in Section 01_29_77 - Applications for Payment, 
submittal and acceptance of the monthly Schedule Update is a condition 
precedent to the making of any progress payments. 

C. Weekly progress meeting: 
1. Update the schedule prior to weekly progress meeting. 

a. Identify overall progress of each Major Item of Work in the Summary 
Schedule. 

b. If there are significant changes to the schedule, submit a written report at 
the weekly progress meeting. 

2. Should monthly Schedule Update show project completion earlier than current 
Contract completion date, show early completion time as schedule activity, 
identified as “Project Float”. 

3. Should monthly Schedule Update show project completion later than current 
Contract completion date, prepare and submit a Schedule Revision in 
accordance with the Revisions to Schedule. 
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1.08 REVISIONS TO SCHEDULE 

A. Submit Revised Schedule within 5 days: 
1. When delay in completion of any activity or group of activities indicates an 

overrun of the Contract Time or milestone dates by 20 working days or 
5 percent of the remaining duration, whichever is less. 

2. When delays in submittals, deliveries, or work stoppages are encountered 
making necessary the replanning or rescheduling of activities. 

3. When the schedule does not represent the actual progress of activities. 
4. When any change to the sequence of activities, the completion date for major 

portions of the Work, or when changes occur which affect the critical path. 
5. When Contract modification necessitates schedule revision, submit schedule 

analysis of change order work with cost proposal. 

B. Create a separate submittal for Schedule Revisions. 
1. Comply with schedule updates as specified in this Section. 
2. Do not submit with Schedule Updates. 

C. Schedule Revisions will not be reflected in the schedule until after the revision is 
accepted by the Owner. 
1. This includes Schedule Revisions submitted for the purpose of mitigating a 

Contractor-caused project delay (Recovery Schedule). 

1.09 ADJUSTMENT OF CONTRACT TIME OR PRICE 

A. Contract Time will be adjusted only for causes specified in Contract Documents. 
1. Non-excusable delay: 

a. Non-excusable delays include actions or inactions of the Contractor, or 
events for which the Contractor has assumed contractual responsibility 
(including actions or inactions of subcontractors, suppliers, or material 
manufacturers at any tier) that would independently delay the completion 
of the Work beyond the current Contract completion date). 

b. No time extensions will be granted for non-excusable delays. 
2. Excusable delay: 

a. Events which are unforeseeable, outside the control of, and without the 
fault or negligence of either the Owner or the Contractor (or any party for 
whom either is responsible), which would independently delay the 
completion of the Work beyond the current Contract completion date. 

b. The Contractor may be entitled to a time extension only. 
c. No other damages will be approved. 

3. Compensable delay: 
a. Actions or inactions of the Owner, or events for which the Owner has 

assumed contractual responsibility, which would independently delay the 
completion of the Work beyond the current Contract completion date. 

b. The Contractor may be entitled to a time extension and delay damages. 
4. Concurrent delay: 

a. Concurrent delay is any combination of the above 3 types of delay 
occurring on the same calendar date. 

b. Exception to concurrent delay: 
1) Cases where the combination consists of 2 or more instances of the 

same type of delay occurring on the same calendar date. 
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2) When one cause of delay is Owner-caused or caused by an event 
which is beyond the control and without the fault or negligence of 
either the Owner or the Contractor and the other Contractor-caused, 
the Contractor may be entitled only to a time extension and no delay 
damages. 

CONTRACTOR’S ELIGIBILITY FOR TIME AND/OR EXTENDED OVERHEAD 

DELAY TYPE NONCONCURRENT 
DELAY DELAY CONCURRENT WITH 

Nonexcusable X X T T 

Compensable TEO T TEO T 

Noncompensable T T T T 

ELIGIBILITY 
X: No Time and No Extended Overhead T: Time EO: Extended Overhead 

B. If the Contractor believes that the Owner has impacted its work, such that the 
project completion date will be delayed, the Contractor must submit proof 
demonstrating the delay to the critical path. 
1. This proof, in the form of a Time Impact Analysis, may entitle the Contractor to 

an adjustment of Contract Time or Contract Price. 

C. Time Impact Analysis: 
1. Use the accepted schedule update that is current relative to the time frame of 

the delay event (change order, third party delay, or other Owner-caused 
delay). Represent the delay event in the schedule by: 
a. Inserting new activities associated with the delay event into the schedule. 
b. Revising activity logic. 
c. Revising activity durations. 

2. If the project schedule’s critical path and completion date are impacted as a 
result of adding this delay event to the schedule, a time extension equal to the 
magnitude of the impact may be warranted. 

3. The Time Impact Analysis submittal must include the following information: 
a. A fragment of the portion of the schedule affected by the delay event. 
b. A narrative explanation of the delay issue and how it impacted the 

schedule. 
c. A schedule file used to perform the Time Impact Analysis. 

D. When a delay to the project as a whole can be avoided by revising preferential 
sequencing or logic, and the Contractor chooses not to implement the revisions, the 
Contractor will be entitled to a time extension and no compensation for extended 
overhead. 

E. Indicate clearly that the Contractor has used, in full, all project float available for the 
Work involved in the request, including any float that may exist between the 
Contractor's planned completion date and the Contract completion date. 
1. Utilize the latest version of the Schedule Update accepted at the time of the 

alleged delay, and all other relevant information, to determine the adjustment 
of the Contract Time. 
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F. Adjustment of the Contract Times will be granted only when the Contract Float has 
been fully utilized and only when the revised date of completion of the Work has 
been pushed beyond the Contract completion date. 
1. Adjustment of the Contract Times will be made only for the number of days 

that the planned completion of the work has been extended. 

G. Actual delays in activities which do not affect the critical path Work or which do not 
move the Contractor's planned completion date beyond the Contract completion 
date will not be the basis for an adjustment to the Contract Time. 

H. If completion of the project occurs within the specified Contract Time, the Contractor 
is not entitled to job-site or home office overhead beyond the Contractor's originally 
planned occupancy of the site. 

I. Notify Engineer of a request for Contract Time adjustment. 
1. Submit request as specified in the Contract Documents. 
2. In cases where the Contractor does not submit a request for Contract Time 

adjustment for a specific change order, delay, or Contractor request within the 
specified period of time, then it is mutually agreed that the particular change 
order, delay, or Contractor request has no time impact on the Contract 
completion date and no time extension is required. 

J. The Engineer will, within 30 calendar days after receipt of a Contract Time 
adjustment, request any supporting evidence, review the facts, and advise the 
Contractor in writing. 
1. Include the new Progress Schedule data, if accepted by the Owner, in the next 

monthly Schedule Update. 
2. When the Owner has not yet made a final determination as to the adjustment 

of the Contract Time, and the parties are unable to agree as to the amount of 
the adjustment to be reflected in the Progress Schedule, reflect that amount of 
time adjustment in the Progress Schedule as the Engineer may accept as 
appropriate for such interim purpose. 

3. It is understood and agreed that any such interim acceptance by the Engineer 
shall not be binding and shall be made only for the purpose of continuing to 
schedule the Work, until such time as a final determination as to any 
adjustment of the Contract Time acceptable to the Engineer has been made. 

4. Revise the Progress Schedule prepared thereafter in accordance with the final 
decision. 

1.10 SCHEDULE PREPARATION 

A. Preparation and submittal of Progress Schedule represents Contractor's intention to 
execute the Work within specified time and constraints. 

B. All costs associated with schedule requirements are included in the Contract Price. 

C. During preparation of the preliminary Progress Schedule, Engineer will facilitate 
Contractor's efforts by answer questions regarding sequencing issues, scheduling 
constraints, interface points, and dependency relationships. 

D. Prepare schedule utilizing Precedence Diagramming Method (PDM). 
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E. Prepare schedule utilizing activity durations in terms of working days. 
1. Do not exceed 15 working day duration on activities except concrete curing, 

submittal review, and equipment fabrication and deliveries. 
2. Where duration of continuous work exceeds 15 working days, subdivide 

activities by location, stationing, or other sub-element of the Work. 
3. Coordinate holidays to be observed with the Owner and incorporate them into 

the schedule as non-working days. 
a. Owner observed holidays include: New Years Day, Martin Luther King Jr. 

Day, President’s Day, Memorial Day, Independence Day, Labor Day, 
Veteran’s Day, Thanksgiving Day, Day After Thanksgiving, Christmas 
Eve, Christmas Day. 

F. Failure to include an activity required for execution of the Work does not excuse 
Contractor from completing the Work and portions thereof within specified times and 
at price specified in Contract. 
1. Contract requirements are not waived by failure of Contractor to include 

required schedule constraints, sequences, or milestones in schedule. 
2. Contract requirements are not waived by Owner’s acceptance of the schedule. 

In event of conflict between accepted schedule and Contract requirements, 
terms of Contract govern at all times, unless requirements are waived in 
writing by the Owner. 

G. Reference schedule to working days with beginning of Contract Time as Day "1". 

H. Baseline Schedule and Project Completion: 
1. Should Contractor submit a Baseline Schedule showing project completion 

more than 20 working days prior to Contract completion date, Owner may 
issue Change Order, at no cost to Owner, revising time of performance of 
Work and Contract completion date to match Contractor’s schedule completion 
date. 

2. Adjust accordingly any Contract milestone dates. 

I. Imposed dates and hidden logic are prohibited. 

J. Interim milestone dates, operational constraints: 
1. In event there are interim milestone dates and/or operational constraints set 

forth in Contract, show them on schedule. 
2. Do not use Zero Total Float constraint or Mandatory Finish Date on such 

Contract requirements. 

K. Contract float is for the mutual benefit of both Owner and Contractor. 
1. Changes to the project that can be accomplished within this available period of 

float may be made by Owner without extending the Contract Time, by utilizing 
float. 

2. Time extensions will not be granted nor delay damages owed until Work 
extends beyond currently accepted Contract completion date. 

3. Likewise, Contractor may utilize float to offset delays other than delays caused 
by Owner. 
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4. Mutual use of float can continue until all available float shown by schedule has 
been utilized by either Owner or Contractor, or both. At that time, extensions of 
the Contract Time will be granted by Owner for valid Owner-caused or third 
party-caused delays which affect the planned completion date and which have 
been properly documented and demonstrated by Contractor. 

5. Non-sequestering of float: Pursuant to float sharing requirements of Contract, 
schedule submittals can be rejected for, use of float suppression techniques 
such as preferential sequencing or logic, special lead or lag logic restraints, 
extended activity durations or imposed dates. 

L. Resource loading and leveling: 
1. Input labor data on each schedule activity. 
2. Manpower data consists of the man-hours estimated to perform each task, 

categorized by trade. 
3. Provide leveled manpower requirements. 

a. Availability of the resources drive activity duration. 

M. Cost loading: All schedules: 
1. Only on-site construction activities. 
2. The sum total of all cost loaded activities equal to the current value of the 

Contract, including change orders, at all times. 
3. Payment for mobilization or payment for materials or equipment delivered to 

the site, not yet incorporated into the Work. 
4. Owner acceptance of the Baseline Schedule creates the Schedule of Values 

required as specified in Section 01_29_73 - Schedule of Values. 
5. Provide updated Schedule of Values as the monthly Payment Application as 

specified in Section 01_29_77 - Applications for Payment. 
6. Payments will not be made until updated Schedule of Values is accepted. 

N. Schedule logic: 
1. Assembled to show order in which Contractor proposes to carry out Work, 

indicate restrictions of access, availability of Work areas, and availability and 
use of manpower, materials, and equipment. 

2. Form basis for assembly of schedule logic on the following criteria: 
a. Which activities must be completed before subsequent activities can be 

started? 
b. Which activities can be performed concurrently? 
c. Which activities must be started immediately following completed 

activities? 
d. What major facility, equipment, or manpower restrictions are required for 

sequencing these activities? 

O. Schedule windows for Owner-furnished, Contractor-installed equipment or 
materials: 
1. Immediately after Award of Contract, obtain from Engineer anticipated delivery 

dates of Owner furnished equipment or materials. 
2. Show these dates in the schedule in same manner indicated by Engineer. 

P. Commissioning schedule: 
1. Commissioning activities and milestones (As specified in Section 01_75_17 - 

Commissioning) shall be an integral part of the overall project schedule. 
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2. Commissioning activities and milestones shall be extracted from the main 
project schedule to provide a separate commissioning schedule that is 
submitted each time the project schedule is submitted. 

1.11 NETWORK DETAILS AND GRAPHICAL OUTPUT 

A. Produce a clear, legible, and accurate calendar based, time scaled, and graphical 
network diagram. 
1. Group activities related to the same physical areas of the Work. Produce the 

network diagram based upon the early start of all activities. 

B. Include for each activity, the description, activity number, estimated duration in 
working days, total float, and all activity relationship lines. 

C. Illustrate order and interdependence of activities and sequence in which Work is 
planned to be accomplished. 
1. Incorporate the basic concept of the precedence diagram network method to 

show how the start of 1 activity is dependent upon the start or completion of 
preceding activities and its completion restricts the start of following activities. 

D. Provide schedule showing the critical path for the project. 
1. Critical Path is defined as a sequence of activities that has zero total float. 

E. Provide report of Near Critical Path activities for the project, when required by 
Engineer. 
1. Near Critical Path activities are those with 15 working days or less of float. 

F. Delineate the specified contract duration and identify the planned completion of the 
Work as a milestone. 
1. Show the time period between the planned and Contract completion dates, if 

any, as an activity identified as project float. 

G. Identify system shutdown dates, system tie-in dates, specified interim completion or 
milestone dates and contract completion date as milestones. 

H. Include, in addition to construction activities: 
1. Submission dates and review periods for major equipment submittals, shoring 

submittals, and indicator pile program: 
a. Shoring reviews: Allow 4-week review period for each shoring submittal. 
b. Pile indicator program: Allow 3-week review period for analysis of 

program. 
2. Any activity by the Owner or the Engineer that may affect progress or required 

completion dates. 
3. Equipment and long-lead material deliveries over 8 weeks. 
4. Approvals required by regulatory agencies or other third parties. 

I. Produce network diagram on 22-inch by 34-inch sheets with grid coordinate system 
on the border of all sheets utilizing alpha and numeric designations. 

J. Identify the execution of the following: 
1. Mobilization. 
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2. All critical path submittals and submittal review times showing 30 calendar day 
duration for such activities and equal amount of time for re-submittal reviews. 

3. Equipment and materials procurement/fabrication/delivery. 
4. Bypass design and submission of detailed bypass submittals. Identify 

submission as a milestone. 
5. Bypass review, bypass materials procurement, bypass installation, and bypass 

removal. 
6. Concrete, including installation of forms and reinforcement, placement of 

concrete, curing, stripping, finishing, and patching. 
7. Tests for leakage of concrete structures intended to hold water. 
8. Metal fastenings, framing, structures, and fabrications. 
9. Finishes including coating and painting, flooring, ceiling, and wall covering. 
10. Process equipment, including identification of ordering lead-time, factory 

testing, and installation. 
11. Valves, gates, and operators, including identification of order lead-time, 

installation, and testing. 
12. Electric transmission, service, and distribution equipment, including 

identification of ordering lead-time, and factory testing. 
13. Other electrical work including lighting, heating and cooling, and special 

systems, including identification of ordering lead-time. 
14. Instrumentation and controls, including identification of ordering lead-time. 
15. Preliminary testing of equipment, instrumentation, and controls. 
16. Commissioning Phase: 

a. Source Testing. 
b. Owner Training. 
c. Installation Testing. 
d. Functional Testing. 
e. Clean Water Facility Testing. 

17. Process Start-up Phase: 
a. Process Start-up. 
b. Process Operational Period. 
c. Instrumentation and Controls Performance Testing. 

18. Substantial completion. 
19. Punch list work. 
20. Demobilization. 

1.12 WEATHER DAY ALLOWANCE 

A. Definition: 
1. Weather conditions that prevent or inhibit the Contractor’s performance of the 

Work and affect the Critical Path indicated on the Schedule shall be referred to 
as a Weather Day. 

2. A Weather Day is defined as the Contractor being unable to perform at least 
4 hours of work on the Critical Path. 

B. Allowance: 
1. Include as a separate identifiable activity on the critical path, an activity labeled 

"Weather Days Allowance". 
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C. Actual weather day: 
1. Insert a weather delay activity in critical path to reflect actual weather day 

occurrences when weather days are experienced and accepted by Engineer. 
2. Reduce duration of Weather Days Allowance activity as weather delays are 

experienced and inserted into the Schedule. Remaining weather days in 
Weather Day Allowance at completion of project is considered float. 

3. The Contractor shall provide a written notice to the Engineer of the occurrence 
of a weather day within 2 days after the onset of such weather and shall 
describe in reasonable detail the type of weather encountered and the Work 
interfered with or interrupted. 
a. A schedule update will not suffice as a written notice. 
b. The Engineer will determine if the weather day constitutes a use of a 

portion of the Weather Day Allowance. 
c. After use of all the Weather Day Allowance, the Engineer will determine if 

the Contractor is entitled to an extension of the Contract Time due to 
weather conditions. 

d. Weather days are considered excusable delay as defined in this Section. 

1.13 PRELIMINARY SCHEDULE 

A. Procedure: 
1. Submit proposed Preliminary Schedule within 14 calendar days after Notice to 

Proceed. 
2. Meet with Engineer within 7 calendar days after receipt of Preliminary 

Schedule to review and make necessary adjustments. 
3. Submit revised Preliminary Schedule within 5 calendar days after meeting. 
4. Update Preliminary Schedule monthly until the Baseline Schedule is accepted. 

B. Format: 
1. Simplified Gannt chart. 

C. Activities: 
1. Define activities to be completed in the first 90 calendar days of Work. 
2. Actualize activities performed during the first 90 days into the first monthly 

schedule update. 

1.14 PRELIMINARY SCHEDULE OF VALUES 

A. Preliminary Schedule of Values as specified in Section 01_29_73 - Schedule of 
Values. 

B. Procedure: 
1. Submit proposed Preliminary Schedule of Values within 14 calendar days after 

Notice to Proceed. 
2. Meet with Engineer within 7 calendar days after receipt of Preliminary 

Schedule of Values to review and make necessary adjustments. 
3. Submit revised Preliminary Schedule of Values within 5 calendar days after 

meeting. 
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1.15 WORK WITHIN THE FIRST 90 DAYS 

A. Proceed with Work after Preliminary Schedule and Preliminary Schedule of Values 
have been accepted by Owner. 

B. Submittal and acceptance of Preliminary Schedule and Preliminary Schedule of 
Values is condition precedent to making of progress payments as specified in 
Section 01_29_77 - Applications for Payment and payments for mobilization costs 
otherwise provided for in the Contract. 

1.16 SCHEDULE OF SUBMITTALS 

A. Schedule of Submittals shall include submittals required in the Contract Documents 
but not limited to test plans, training plans, test procedures, operation and 
maintenance manuals, shop drawings, samples, record documents, and specifically 
required certificates, warranties, and service agreements. 
1. Data for “Or Equals” or substitutions shall be submitted with the Schedule of 

Submittals. 

B. Preliminary Schedule of Submittals: 
1. Due date: After Preliminary Schedule has been submitted and accepted by 

Owner. 
2. Format: 

a. Include submittals anticipated in the first 90 calendar days after award of 
contract using early start dates. 

b. Indicate week and month anticipated for submittal to Engineer. 
c. Indicate “Priority” submittals where review time can impact Contractor’s 

schedule. 
1) “Priority” indication will not alter review times specified in 

Section 01_33_00 - Submittal Procedures. 
2) Engineer will endeavor to provide early review of “Priority” submittals 

where possible. 
d. List of “Or Equals” or substitutions. 

3. Submittal of Preliminary Schedule of Submittals shall be a condition precedent 
to Owner making progress payments during the first 90 calendar days after 
award of contract. 

C. Final Schedule of Submittals: 
1. Due date: 30 days after Baseline Schedule has been submitted and accepted 

by Owner. 
2. Format: 

a. Include submittals using early start dates. 
b. Include all submittals, including those required in the Preliminary 

Schedule of Submittals. 
c. Indicate week and month anticipated for submittal to Engineer. 
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d. Indicate “Priority” submittals where review time can impact Contractor’s 
schedule. 
1) “Priority” indication will not alter review times specified in 

Section 01_33_00 - Submittal Procedures. 
2) Engineer will endeavor to provide early review of “Priority” submittals 

where possible. 
e. Data for “Or Equals” or substitutions. 

3. Submittal of Final Schedule of Submittals shall be a condition precedent to 
Owner making progress payments after the first 90 calendar days after Notice 
to Proceed. 

D. Provide updated Schedule of Submittals with updated schedules if schedule 
revisions change listing and timing of submittals. 

1.17 BASELINE SCHEDULE AND BASELINE SCHEDULE OF VALUES 

A. Due date: No more than 45 calendar days after Notice to Proceed. 

B. Format: 
1. Schedule: Show sequence and interdependence of all activities required for 

complete performance of all Work, beginning with date of Notice to Proceed 
and concluding with date of final completion of Contract. 

2. Schedule of Values: As specified in Section 01_29_73 - Schedule of Values. 

C. Acceptance of the Baseline Schedule and Baseline Schedule of Values by the 
Owner is a condition precedent to making payments as specified in 
Section 01_29_77 - Applications for Payment after the first 90 calendar days after 
Notice to Proceed. 

1.18 SUMMARY SCHEDULE 

A. Due date: At weekly progress meetings and after each Schedule Update or 
Schedule Revision. 

B. Format:  
1. Consolidate groups of activities associated with Major Items of Work shown on 

Baseline Schedule. 
2. intended to give an overall indication of the project schedule without a large 

amount of detail. 

1.19 COST FLOW SUMMARY 

A. Due date: After Baseline Schedule has been submitted and accepted by the Owner, 
submit on a monthly basis as specified in Section 01_29_77 - Applications for 
Payment. 

B. Format: 
1. Tabular and graphic report showing anticipated earnings each month of the 

Contract period. 
2. Base tabulation on the summation of the cost-loaded activities each month. 
3. Show planned amounts. 
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4. Show actual earned amounts and anticipated remaining earnings. 
5. Spreadsheet format of all schedule activities showing cost and percentage 

completion during the current month for which payment is sought. 

1.20 PROGRESS SCHEDULE AND UPDATED SCHEDULE OF VALUES 

A. Due date: Submit on a monthly basis as specified in Section 01_29_77  
- Applications for Payment. 

B. Format: Schedule of Values: As specified in Section 01_29_73 - Schedule of 
Values. 

1.21 WEEKLY SCHEDULE 

A. Due date: At every weekly progress meeting. 

B. Format: 
1. Contractor and Engineer must agree on the format. 
2. 6-Week Schedule showing the activities completed during the previous week 

and the Contractor’s schedule of activities for following 5 weeks. 
3. Use the logic and conform to the status of the current progress schedule when 

producing a Weekly Schedule in CPM schedule or a bar chart format. 
a. In the event that the Weekly Schedule no longer conforms to the current 

schedule, Contractor may be required to revise the schedule as specified 
in this Section. 

4. The activity designations used in the Weekly Schedule must be consistent with 
those used in the Baseline Schedule and the monthly Schedule Updates. 

1.22 LABOR HISTOGRAM (NOT USED) 

1.23 COMMISSIONING SCHEDULE 

A. Proposed Commissioning Schedule: 
1. Schedule requirements: As specified in Section 01_75_17 - Commissioning. 
2. Submittal due date: Within 120 days prior to system commissioning. 
3. Engineer response due within 20 calendar days of receipt. 
4. Contractor responsible for updating schedule and resubmitting within 

10 calendar days of receipt of Engineer and Owner comments. 

B. Construction Schedule can include the Commissioning Schedule after Engineer 
acceptance of the Proposed Commissioning Schedule. 
1. Capable of extracting a stand-alone Commissioning Schedule. 
2. Capable of extracting a stand-alone Owner Training Schedule. 

C. Monthly update requirements: 
1. Highlight percentages of completion, actual start and finish dates, and 

remaining durations, as applicable. 
2. Include activities not previously included in the previously accepted detail work 

plan Commissioning Schedule. 
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3. Change Order required for any change to contractual dates. 
4. Reviews of these submittals by Engineer will not be construed to constitute 

acceptance within the time frames, durations, or sequence of work for each 
added activity. 

1.24 FINAL SCHEDULE 

A. The final Schedule Update becomes the As-Built Schedule. 
1. The As-Built Schedule reflects the exact manner in which the project was 

constructed by reflecting actual start and completion dates for all activities 
accomplished on the project. 

2. Contractor’s Project Manager and scheduler sign and certify the As-Built 
Schedule as being an accurate record of the way the project was actually 
constructed. 

B. Retainage will not be released until final Schedule Update is provided. 

PART 2 PRODUCTS (NOT USED) 

PART 3 EXECUTION (NOT USED) 
 

END OF SECTION
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SECTION 01_32_34 

PHOTOGRAPHIC AND VIDEOGRAPHIC DOCUMENTATION 

PART 1 GENERAL 

1.01 SUMMARY 

A. Section includes:
1. Requirements for photographs and videos.

B. The purpose of the photographs and videos is to document the condition of the
facilities prior to the Contractor beginning work at the Project site, the progress of
the Work, and the Project site after Substantial Completion of the Work.

C. The scope of the photographic and videographic documentation shall be the sole
responsibility of the Contractor but shall be acceptable to the Engineer.

1.02 SUBMITTALS 

A. Photographer qualifications.

B. Pre-construction photographs and videos: Submit prior to beginning work at the
Project site or prior to the Preconstruction Conference specified in
Section 01_31_19 - Project Meetings, whichever occurs earlier.

C. Construction photographs and videos: Submit with each application for payment.

D. Post-construction photographs and videos: Submit with project closeout documents
as specified in Section 01_77_00 - Closeout Procedures.

1.03 PHOTOGRAPHER 

A. Photographer qualified and equipped to photograph either interior or exterior
exposures, with lenses ranging from wide angle to telephoto.

B. Submit example work of previous photographs and video recording meeting the
requirements of this Section.
1. Provide to Engineer no later than the pre-construction conference.
2. Provide photographs used for site examination.
3. Provide video of site examination.
4. Provide samples that used same camera and lighting equipment proposed for

the Work.
5. Engineer will review work examples to determine if the quality of the images is

acceptable.
6. Contractor is responsible for modifications to equipment and/or inspection

procedures to achieve report material of acceptable quality.
7. Do not commence Work prior to approval of the material by the Engineer.
8. Once accepted, the standard report material shall serve as a standard for the

remaining work.
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1.04 KEY PLAN 

A. Submit key plan of Project site with notation of vantage points marked for location
and direction of each photograph.

B. Include the same label information as the corresponding set of photographs.

1.05 PHOTOGRAPHS 

A. Provide prints of each photograph for each area of Work.

B. Provide a digital copy of each photograph for each area of Work.
1. Monthly: Indexed digital flash drive.
2. Project record documents:

a. Catalog and index prints in chronological sequence.
b. Include typed table of contents.

1.06 PRE-CONSTRUCTION PHOTOGRAPHS AND VIDEOS 

A. Provide photographs and video of the condition entire site including each area of
Work prior to the start of Work.
1. Areas to be photographed and videoed shall include the site of the Work and all

existing facilities, either on or adjoining the Project site, including the interior of
existing structures that could be damaged as a result of the Contractor’s Work.

2. Include general condition, structures, vegetation, staging, storing, working,
parking areas and excavation areas.

1.07 POST-CONSTRUCTION PHOTOGRAPHS AND VIDEOS 

A. Provide photographs of the entire site including each area of Work at the completion
of Work.
1. Include general condition, structures, vegetation, staging, storing, working,

parking areas and excavation areas.
2. Take photos and video from same points in same direction as pre-construction

examination.

B. Submittal of photos and videos is a condition of final payment.

PART 2 PRODUCTS 

2.01 MEDIA 

A. Digital media:
1. Flash drive compatible with current Microsoft Windows.
2. Provide photos as individual, indexed JPG files with the following characteristics:

a. Compression shall be set to preserve quality over file size.
b. Highest resolution JPG images shall be submitted. Resizing to a smaller

size when high resolution JPGs are available shall not be permitted.
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c. JPG image resolution shall be 5 megapixels at 2,400 by 1,800 or higher.
d. Images shall have rectangular, clean images. Artistic borders, beveling,

drop shadows, etc., are not permitted.
3. Identification: On photograph, provide the following information:

a. Name of project.
b. Date stamp: Unless otherwise indicated, date and time stamp each

photograph as it is being taken so stamp is integral to photograph.
c. Description of vantage point, indicating location and direction by compass

point.

B. Videos:
1. Video quality shall be 720p HD or greater in MPG, AVCHD, AVI, or MP4 format.
2. Digital color video format.
3. Provide audio portion of the composite video sufficiently free from electrical

interference and background noise to provide complete intelligibility of oral
report.

4. Identification: On each copy provide a label with the following information:
a. Name of project.
b. Date video was recorded.

5. Submit 1 copy of each video within 7 days of recording.
6. Display continuous running time.
7. At start of each video recording, record weather conditions from local

newspaper or television and the actual temperature reading at Project site.

PART 3 EXECUTION (NOT USED) 

END OF SECTION
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SECTION 01_33_00 

SUBMITTAL PROCEDURES 

PART 1 GENERAL 

1.01 SUMMARY 

A. Section includes: Requirements and procedures for submittals to confirm
compliance with Contract Documents.

1.02 GENERAL INSTRUCTIONS 

A. Contractor is responsible to determine and verify field measurements, field
construction criteria, materials, dimensions, catalog numbers and similar data, and
check and coordinate each item with other applicable approved shop drawings and
Contract Document requirements.

B. Provide submittals:
1. That are specified or reasonably required for construction, operation, and

maintenance of the Work.
2. That demonstrate compliance with the Contract Documents.

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

1 submittal per specification section, but a single submittal may not cover more
than 1 specification section:
a. The only exception to this requirement is when 1 specification section

covers the requirements for a component of equipment specified in
another section.

b. 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.

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

E. Present measurements in customary American units (feet, inches, pounds, etc.).

F. Must be clear and legible, and of sufficient size for presentation of information.

G. Page size other than drawings:
1. Minimum page size will be 8 1/2 inches by 11 inches.
2. Maximum page size will be 11 inches by 17 inches.
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H. Drawing sheet size:
1. Maximum sheets size: 22-inch by 34-inch.

a. Minimum plan scale: 1/8-inch equals 1 foot-0 inches.
b. Minimum font size: 1/8 inch minimum.

2. 11-inch by 17-inch sheet:
a. Minimum plan scale: 1/8-inch equals 1 foot-0 inches.
b. Minimum font size: 1/8 inch minimum.

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

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

1.03 SUBMITTAL ORGANIZATION 

A. Organize submittals in exactly the same order as the items are referenced, listed,
and/or organized in the specification section.

B. 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.

C. Bookmarks:
1. Bookmarks shall match the table of contents.
2. Bookmark each section (tab) and heading.
3. Drawings: Bookmark at a minimum, each discipline, area designation, or

appropriate division.
4. At file opening, display all levels of bookmarks as expanded.

D. Where applicable (i.e., except for drawings, figures, etc.) submittal content shall be
electronically searchable utilizing the PDF file as submitted.

E. Thumbnails optimized for fast web viewing.

F. 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.

G. 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 check (√) or deviation with a consecutive number
(1, 2, 3).

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 check (√) or deviation with a consecutive

number (1, 2, 3).
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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.

H. Contractor: 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.

I. Contractor: Prepare "Or Equal" submittal information.
1. Provide standard submittal requirements.

a. In addition, provide in sufficient detail to show reason for variance from
specified product and impacts.

2. Provide reason the specified product is not being provided.
3. Explain the benefits to the Owner for accepting the "Or Equal".
4. Itemized comparison of the proposed "Or Equal" with product specified

including a list of significant variations:
a. Design features.
b. Design dimensions.
c. Installation requirements.
d. Operations and maintenance requirements.
e. Availability of maintenance services and sources of replacement

materials.
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. Define impacts:
a. Impacts to other contracts.
b. Impacts to other work or products.

7. Contractor represents the following:
a. Contractor bears the burden of proof of the equivalency of the proposed

"Or Equal".
b. Proposed "Or Equal" is equal or superior to the specified product.
c. Contractor will provide the warranties or bonds that would be provided on

the specified product on the proposed "Or Equal", unless Owner requires
a Special Warranty.

d. Contractor will coordinate installation of accepted "Or Equal" into the Work
and will be responsible for the costs to make changes as required to the
Work.

e. Contractor waives rights to claim additional costs caused by proposed "Or
Equal" which may subsequently become apparent.
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J. Contractor: Prepare substitution submittal information.
1. Provide standard submittal requirements.

a. In addition, provide in sufficient detail to show reason for variance from
specified product and impacts.

2. Provide reason the specified product is not being provided.
3. Explain the benefits to the Owner for accepting the substitution.
4. 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.
e. Availability of maintenance services and sources of replacement

materials.
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. Define impacts:
a. Impacts to Contract Price.

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

Documents.
b. Impacts to Contract Time.
c. Impacts to Contract Scope.
d. Impacts to other contracts.
e. Impacts to other work or products.

7. Contractor represents the following:
a. Contractor shall pay associated costs for Engineer to evaluate the

substitution.
b. Contractor 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. Contractor will provide the warranties or bonds that would be provided on

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

f. Contractor 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. Contractor waives rights to claim additional costs caused by proposed
substitution which may subsequently become apparent.
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1.04 SUBMITTAL IDENTIFICATION NUMBERING 

A. Number each submittal using the format defined below:

Spec Section Number Dash 

Initial 
Submittal - 
Sequential 

Number 
Decimal 

Point 

Subsequent 
Submittal 
Revisions 
Sequential 

Number 
Example 1 
Description Cast-In-Place Concrete 

8th initial 
submittal 

00_30_30 - 0008 

Example 2 
Description Cast-In-Place Concrete 

8th initial 
submittal 

First revision 
to the 8th initial 

submittal 

00_30_30 - 0008 . 1 

1.05 SUBMITTALS IN ELECTRONIC MEDIA FORMAT 

A. General: Provide all information in PC-compatible format using Windows® operating
system as utilized by the Owner and Engineer.

B. Text: Provide text documents and manufacturer’s literature in Portable Document
Format (PDF).

C. Graphics: Provide graphic submittals (drawings, diagrams, figures, etc.) utilizing
Portable Document Format (PDF).

1.06 SUBMITTAL PROCEDURE 

A. 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 Contractor from
Contractor's responsibility for performance of requirements of Contract
Documents. Neither shall Engineer's review release Contractor from
fulfilling purpose of installation nor from Contractor'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 Contractor.
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2) Contractor'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 Contractor.

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. Engineer’s acceptance of progress schedule containing submittal review
times less than those specified or agreed to in writing by Engineer will not
constitute Engineer’s acceptance of review times.

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

submittal is critical to the progress of Work.
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) Contractor demonstrates that delay in progress of Work is directly

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

4. Review response will be returned to Contractor with one of the following
dispositions:
a. Approved:

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

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

a) The Contractor 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 Contractor 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.

b. Not approved:
1) Correct and resubmit:

a) Contractor may not proceed with the Work described in the
submittal.
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b) Contractor 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) Contractor 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 in acknowledging 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.

d. Receipt acknowledged with comments - Resubmit:
1) This is used in acknowledging 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.
Feedback regarding missing information, conflicting information, or
other information that makes it incomplete can be made with
comments.

B. Contractor: Prepare resubmittal, if applicable:
1. Clearly identify each correction or change made.
2. 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 from the 1st and subsequent submittals and
numbered consistent with the Engineer’s numbering.
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) Contractor shall provide resubmittals which include responses to all

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

2) Contractor responses shall indicate how the Contractor resolved the
issue pertaining to each review comment.
a) Responses such as "acknowledged" or "noted" are not

acceptable.
3) Resubmittals which do not comply with this requirement may be

rejected and returned without review.
4) Contractor 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 Contractor in

resubmittals shall continue to apply whether restated or not in



Submittal Procedures 
01_33_00-8 201447 March 2024 
pw://Carollo/Documents/CA/Pacifica/201447-100000/04 Design/04 Specs/Carollo/01_33_00 (FS-100) 
 

subsequent reviews until adequately addressed by the Contractor 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.

3. Resubmittal timeframe:
a. Contractor shall provide resubmittal within 15 days.
b. When a resubmittal cannot be returned within the specified period,

Contractor shall notify Engineer in writing.
4. Review costs:

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

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

1.07 PRODUCT DATA 

A. Edit submittals so that the submittal specifically applies to only the product
furnished.

B. Neatly cross out all extraneous text, options, models, etc. that do not apply to the
product being furnished, so that the information remaining is only applicable to the
product being furnished.

1.08 SHOP DRAWINGS 

A. Contractor to field verify elevation, coordinates, and pipe material for pipe tie-in to
pipeline or structure prior to the preparation of shop drawings.

B. Indicate project designated equipment tag numbers for submittal of devices,
equipment, and assemblies.

1.09 SAMPLES 

A. Details:
1. Submit labeled samples.
2. Samples will not be returned.
3. Provide number of sample submittals as below:

a. Total: 3 minimum.
1) Owner: 1.
2) Engineer: 2.
3) Contractor: None.

PART 2 PRODUCTS (NOT USED) 

PART 3 EXECUTION (NOT USED) 

END OF SECTION 
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ATTACHMENT A - CONTRACTOR SUBMITTAL TRANSMITTAL FORM 
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CONTRACTOR SUBMITTAL TRANSMITTAL FORM 

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

Contractor: 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 Supplier 

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

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

Submittal Certification 

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 deviations listed.

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 Contractor’s Reviewer’s Signature: 

Printed Name: 

In the event, Contractor believes the Submittal response does or will cause a change to the 
requirements of the Contract, Contractor shall immediately give written notice stating that Contractor 
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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SECTION 01_35_21 

SELECTIVE ALTERATIONS AND DEMOLITION 

PART 1 GENERAL 

1.01 SUMMARY 

A. Section includes:
1. Cutting or modifying of existing and new work.
2. Partial demolition of structures.
3. In-place abandonment of pipe.
4. Disposal of mercury-containing lamps.

1.02 REFERENCES 

A. American National Standards Institute (ANSI):
1. A10.6 - Safety and Health Program Requirements for Demolition Operations.

B. California Code of Regulations (CCR):
1. Title 8: Industrial Relations.
2. Title 22 Chapter 23: Standards for Universal Waste Management.

C. California Occupational Safety and Health Administration (Cal-OSHA).

D. International Concrete Repair Institute (ICRI):
1. Guideline No. 310.2R - Selecting and Specifying Concrete Surface

Preparation for Sealers, Coatings, Polymer Overlays, and Concrete Repair.
2. Guideline No. 310.3R - Guide for the Preparation of Concrete Surfaces for

Repair Using Hydrodemolition Methods.

E. Occupational Safety and Health Administration (OSHA).

F. United States Code of Federal Regulation (CFR):
1. Title 40 - Protection of Environment:

a. 273 – Standards for Universal Waste Management.

1.03 DEFINITIONS 

A. Chipping hammer: A hand-operated electrical or pneumatic demolition device for
removal of hardened concrete or masonry materials having a weight of less than
15 pounds and an impact frequency of greater than 2,000 blows/minute.

B. Concrete breaker: A hand-operated electrical or pneumatic demolition device for
removal of hardened concrete or masonry materials having a weight greater or
impact frequency less than the limits defined for a chipping hammer.

C. Coring equipment: Non-impact rotary drill with diamond cutting edges.
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D. Heavy abrasive blast: Cleaning procedure by which various abrasives materials, or
steel shot, are forcibly propelled by high pressure against a surface to remove loose
material and produce a concrete surface roughened to ICRI Surface Profile CSP-7,
or higher, as specified in ICRI 301.3R.

E. Salvage material: Materials removed from existing facilities and stored for Owner's
future reuse.

1.04 DESCRIPTION OF WORK 

A. The work includes partial demolition, cutting, and modifying of existing facilities,
utilities, and/or structures.

B. These facilities may be occupied and/or operational. Satisfactory completion of the
work will require that the Contractor plan activities carefully to work around
unavoidable obstacles and to maintain overall stability of structures and structural
elements. It will further require restoration of existing facilities, utilities, and
structures that are to remain in place and that are damaged by demolition or
removal operations.

1.05 SUBMITTALS 

A. General:
1. Submit specified in Section 01_33_00 - Submittal Procedures.

B. Shop drawings: Include:
1. The location of all embedded items shall be documented using diagrams

and/or other media that clearly show dimensions and locations of existing
structural elements, existing embedded items and any new embedded items
and their relationship to each other.

C. Submittals for information only:
1. Permits and notices authorizing demolition.
2. Certificates of severance of utility services.
3. Permit for transport and disposal of debris.
4. Selective Demolition Plan.

D. Quality assurance submittals:
1. Qualifications of non-destructive testing agency/agencies.

E. Project record documents.

F. Drawings and/or other media documenting locations of service lines and capped
utilities.

G. Documentation of final disposition/receipt of broken mercury-containing lamps with
a regulated hazardous waste facility permitted to treat, dispose of, or recycle
mercury-containing universal waste. Documentation shall include final count of
lamps received.
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1.06 QUALITY ASSURANCE 

A. Qualifications:
1. Assign relocation, removal, cutting, coring and patching to trades and workers

qualified to perform the Work in manner that causes the least damage and that
provides means of returning surfaces to an appearance at least equal to that
of the surrounding areas unaffected by the Work.

2. Non-destructive testing agencies: Minimum of 5 years' experience performing
non-destructive testing for location of steel reinforcement in existing concrete
under conditions similar to that required for this Work.

1.07 SEQUENCING 

A. Perform Work in sequences and within times specified in Section 01_14_00 - Work
Restrictions.

B. If the facility or utility to be modified cannot be removed from service, perform the
Work while the facility is in operation using procedures and equipment that do not
jeopardize operation or materially reduce the efficiency of that facility.

C. Coordinate the Work with operation of the facility:
1. Do not begin alterations of designated portions of the Work until specific

permission for activities in each area has been granted by Owner in writing.
2. Complete Work as quickly and with as little delay as possible.

D. Operational functions of the facility that are required to be performed to facilitate the
Work will be performed by facility personnel only.

E. Owner will cooperate to assist in expediting the Work.

F. When necessary for the proper operation or maintenance of portions of the facility,
reschedule operations so the Work will not conflict with required operations or
maintenance.

1.08 REGULATORY REQUIREMENTS 

A. Dispose of debris and universal waste in accordance with governing regulatory
agencies.

B. Comply with applicable air pollution control regulations.

C. Obtain permits for building demolition, transportation of debris to disposal site and
dust control.

D. Disposal of universal waste shall be with a regulated hazardous waste facility.
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1.09 PREPARATION 

A. Non-destructive evaluation of existing concrete:
1. Prior to cutting, drilling, coring, and/or any other procedure that penetrates

existing concrete, retain and pay for the services of a qualified non-destructive
testing agency to perform investigations to determine the location of existing
steel reinforcement, plumbing, conduit, and/or other embedments in the
concrete.

2. Submit documentation of the investigations to the Engineer for review and
approval as specified in Section 01_33_00 - Submittal Procedures, before any
work involving penetration of existing concrete is initiated.

1.10  PROJECT CONDITIONS 

A. Do not interfere with use of adjacent structures and elements of the facility not
subject to the Work described in this Section. Maintain free and safe passage to
and from such facilities.

B. Provide, erect, and maintain barricades, lighting, guardrails, and protective devices
as required to protect building occupants, general public, workers, and adjoining
property:
1. Do not close or obstruct roadways without permits.
2. Conduct operations with minimum interference to public or private roadways.

C. Prevent movement, settlement, or collapse of:
1. Provide and place bracing or shoring.
2. Cease operations and notify Engineer immediately when safety of structures

appears to be endangered. Take precautions to properly support structure.
Do not resume operations until safety is restored.

3. Assume liability for movement, settlement, or collapse. Promptly repair
damage.

D. Arrange and pay for capping and plugging utility services. Disconnect and stub off.
1. Notify affected utility company in advance and obtain approval before starting

demolition.
2. Place markers to indicate location of disconnected services.

E. Unknown conditions:
1. The drawings may not represent all conditions at the site and adjoining areas.

Compare actual conditions with drawings before commencement of Work.
2. Existing utilities and drainage systems below grade are located from existing

documents and from surface facilities such as manholes, valve boxes, area
drains, and other surface fixtures.

3. If existing active services encountered are not indicated or otherwise made
known to the Contractor and interfere with the permanent facilities under
construction, notify the Engineer in writing, requesting instructions on their
disposition. Take immediate steps to ensure that the service provided is not
interrupted, and do not proceed with the Work until written instructions are
received from the Engineer.
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PART 2 PRODUCTS 

2.01 SALVAGE MATERIALS 

A. Materials designated for salvage:
1. Stainless steel components from the existing Trojan4000Plus system. City to

identify.

B. Handling and storage:
1. Prevent damage to salvaged materials during removal, handling, and

transportation.
2. Salvage material to be turned over to the City on the Plant site. City to direct

Contractor to storage location.

C. Pay costs associated with salvaging materials, including handling, and transporting.

PART 3 EXECUTION 

3.01 EXAMINATION 

A. Prior to beginning selective demolition operations, perform a thorough inspection of
the facility and site.
1. Report to the Engineer defects, structural damage, and deterioration of

existing construction to remain in place.

B. Examine areas affected by the Work and verify the following conditions prior to
commencing demolition:
1. Disconnection of utilities as required.
2. Verify that utilities serving occupied or active portions of surrounding facilities

will not be disturbed, except as otherwise indicated.

C. If unsatisfactory conditions exist, notify the Engineer, and do not begin demolition
operations until such conditions have been corrected.

3.02 PREPARATION 

A. Plan and organize Work to minimize inconvenience to adjacent buildings and to
plant operations.

B. Selective Demolition Plan:
1. Prepare and submit a comprehensive selective demolition plan for the Work

including the following elements, at a minimum:
a. Proposed sequence, methods, temporary support, and equipment for

demolition, removal, and disposal of portions of structure(s).
b. Provisions and procedures for salvage and delivery to Owner of salvaged

items, if required.
2. Submit plan a minimum 4 weeks before demolition is scheduled to begin.
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C. Protection:
1. Erect weatherproof closures to protect the interior of facilities and elements or

equipment that are not designed for exposure to the weather.
2. Provide temporary heat, cooling, and humidity control as necessary to prevent

damage to existing and new equipment and construction.
3. Maintain existing exiting paths and/or provide new paths in compliance with

Building Code requirements.
4. Erect and maintain dustproof partitions as required to prevent spread of dust,

to other parts of building. Maintain negative pressure in the area where the
Work is being performed to prevent the accidental spread of dust and to
minimize the spread of fumes related to the Work.

5. Upon completion of Work, remove weatherproof closures and dustproof
partitions.

6. Repair damaged surfaces to match adjacent surfaces.
7. Provide and maintain protective devices to prevent injury from falling objects.
8. Locate guardrails in stairwells and around open shafts to protect workers. Post

clearly visible warning signs.
9. Protect the following from damage or displacement during Work.

a. Benchmarks and survey points.
b. Existing construction that will remain in place.
c. Trees and landscaping designated to remain in place.

10. Carefully remove designated materials and equipment to be salvaged by
Owner or reinstalled.

11. Store and protect materials and equipment to be reinstalled.

D. Layout:
1. The limits of selective demolition are indicated on the Drawings. Confine

demolition operations within the limits indicated on the Drawings.
2. Lay out demolition and removal work at the site and coordinate with related

Work for which demolition and removal is required.
3. Clearly mark the extent of structural elements to be removed on the actual

surfaces that will be removed.
4. Arrange for Engineer's inspection of the lay out extents.
5. Do not begin demolition/removal operations until the lay out markings have

been reviewed by the Engineer.

3.03 DEMOLITION 

A. General:
1. Perform demolition work in accordance with ANSI A10.6.
2. Demolish designated portions of structures and appurtenances in orderly and

careful manner in accordance with the Selective Demolition Plan.
3. Conduct demolition and removal work in a manner that will minimize dust and

flying particles.
a. Use water or dust palliative when necessary to prevent airborne dust.
b. Provide and maintain hoses and connections to water main or hydrant.

4. Remove materials carefully, to the extent indicated and as required.
a. Provide neat and orderly junctions between existing and new materials.
b. Use methods that terminate surfaces in straight lines at natural points of

division.
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5. Do not remove anything beyond the limits of Work indicated without prior
written authorization from the Engineer.
a. If in doubt about whether to remove an item, obtain written authorization

from the Engineer prior to proceeding.
6. Perform work so as to provide the least interference and most protection to

existing facilities to remain.
7. Demolished materials:

a. Assume possession of materials unless otherwise indicated on the
Drawings or specified.

b. Owner claims the following materials:
1) Stainless steel components from the existing Trojan4000Plus

system. Owner to identify components prior to demolition.
c. Remove demolished materials from site at least daily unless otherwise

authorized by the Owner and dispose of them in accordance with Laws
and Regulations.

d. Do not burn or bury materials on site.
8. Handle all mercury-containing lamps to avoid breakage.

a. Report breakage of any lamps immediately to the Owner.

B. Demolition of concrete and masonry:
1. Demolish concrete and masonry in small sections.

a. Perform demolition with small tools as much as possible.
b. Blasting with explosive charges is not permitted.

2. Sawcut concrete to establish the edges of demolition, wherever possible.
a. Do not use a concrete breaker within 6 inches of reinforcing or structural

metals that are designated to remain in place.
b. At edges that are not sawcut, remove the final 6 inches of material with a

chipping hammer as defined herein. At surfaces where material is
removed with a chipping hammer, follow with a heavy abrasive blast to
remove all loose material and microcracking.

c. Alternate techniques to remove concrete may be used if acceptable to the
Engineer; however, techniques other than those deemed by ICRI
Guideline No. 310.2R to provide a low risk of introducing microcracking
will require a subsequent procedure to remove loose material and
microcracked.

d. Provide final surface preparation for repairs as specified in
Section 03_35_29 - Tooled Concrete Finishing.

3. At locations indicated on the Drawings where the existing reinforcing is to be
preserved, remove concrete using methods that do not damage the
reinforcing. Use one of the following techniques:
a. Hydrodemolition techniques as outlined in ICRI Guideline No. 310.3R.
b. Chipping hammer, as defined herein, followed by heavy abrasive blast to

remove all loose material and microcracking at remaining surfaces
impacted by the chipping hammer.

c. Alternate methods may be used, only when accepted in advance by the
Engineer.

d. For all methods, provide a small completed area for Engineer's review
and acceptance. If the proposed method, in the opinion of the Engineer,
damages the reinforcing, revise the removal method to remove the
concrete with a less aggressive technique to protect the reinforcing.
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C. Sizing of openings in existing concrete or masonry:
1. Make openings large enough to permit final alignment of pipe and fittings

without deflections, but without oversizing.
2. Allow adequate space for packing around pipes and conduit to ensure

watertightness.
3. If the Engineer deems the opening to be insufficient in size to accomplish this

criteria, remove additional material using the procedures outlined in this
Section.

D. Cutting openings in existing concrete or masonry:
1. Do not allow saw cuts to extend beyond limits of openings.
2. Create openings by the following method or other means acceptable to the

Engineer that prevents over-cutting of member at corners:
a. Core-drill through slab or wall at corners, being careful not to damage

materials beyond the area to be removed.
b. Saw cut completely through the member, between the core holes at the

corners.
c. As an alternate to sawcutting through the member, score the edges of the

opening with a saw to a 1-inch depth.
1) Provide score on both surfaces (when accessible).
2) Remove concrete or masonry to within 6 inches of material to remain

with a concrete breaker.
3) Remove the remaining material with a chipping hammer.

d. Remove the remaining material at the corners left by the core-drilling with
a chipping hammer.

2. Prevent debris from falling into adjacent tanks or channels in service or from
damaging existing equipment and other facilities.

E. Removal of mercury-containing lamps (lamps):
1. Contractor shall remove mercury-containing lamps in accordance with

manufacturer’s instructions and place them in containers in a location
designated by the Owner.

2. The Owner will arrange for shipping lamps to Trojan Technologies in
accordance with their current lamp return agreement.

3. Only unbroken lamps may be shipped back to Trojan in accordance with the
procedures outlined above.

4. Any broken lamps and released mercury must be cleaned up, remediated (as
applicable), and disposed of by the Contractor at the Contractor’s cost. Final
disposition of broken lamps must be documented and submitted for the
Owner’s records. Contractor must report any lamp breakage immediately.

F. Immediately upon discovery, remove and dispose of contaminated, vermin-infested,
or dangerous materials using safe means that will not endanger health of workers
and public.

G. Remove demolished materials, tools, and equipment upon completion of demolition.
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3.04 RESTORATION 

A. General:
1. Repair damage caused by demolition to conditions equal to those that existed

prior to beginning of demolition.
a. Patch and replace portions of existing finished surfaces that are damaged,

lifted, and discolored. Refinish patched portion surfaces in a manner
which produces uniform color and texture to entire surface, and that
matches color and texture of adjacent surfaces.

b. When existing finish cannot be matched, refinish entire surface to nearest
change of plane where angle of change exceeds 45 degrees.

2. The cost of repairs shall be at the Contractor’s expense at no increase in the
Contract Price.

3. When new construction abuts or finishes flush with existing construction, make
smooth transitions. Match finish of existing construction.

4. Where partitions are removed, patch floors, walls, and ceilings with finish
materials that match existing materials.

5. Where removal of partitions results in adjacent spaces becoming one, rework
floors, walls, and ceilings to provide smooth planes without breaks, steps, or
bulkheads.
a. Where change of plane between adjacent surfaces exceeds 2 inches,

request and obtain instructions for making transition from Engineer.
1) Refinish door surfaces and edges as necessary.

6. Trim existing doors as necessary to clear new floors.
7. Match patched construction with adjacent construction in texture and

appearance so that patch or transition is invisible at 5-foot distance.
8. When finished surfaces are cut so that smooth transition is impossible,

terminate existing surface in neat manner along straight line at natural line of
division and provide appropriate trim.

B. Restore existing concrete reinforcement as follows:
1. Where existing reinforcement is to be incorporated into the new Work, protect,

clean, and extend into new concrete.
2. Where existing reinforcement is not to be retained, cut off as follows:

a. Where new concrete joins existing concrete at the removal line, cut
reinforcement flush with concrete surface at the removal line.

b. Where concrete surface at the removal line will become the finished
surface, cut reinforcement 2 inches below the surface, paint ends with
epoxy, and patch holes with dry pack mortar.

C. Restore areas affected by removal of existing equipment, equipment pads and
bases, piping, supports, electrical panels, electric devices, conduits, and fasteners
so little or no evidence of the previous installation remains:
1. After removal of piping, conduit, fasteners, and other construction, fill areas in

existing concrete and masonry floors, walls, and ceilings with non-shrink grout
and finish smooth.

2. Remove concrete bases for equipment and supports by:
a. Saw cutting clean, straight lines with a depth equal to the concrete cover

over reinforcement minus 1/2 inch below finished surface.
1) Do not cut existing reinforcement in slab.

b. Chip concrete within scored lines.
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c. Cut exposed reinforcing steel and anchor bolts that will project above the
repaired surface.

d. Patch with non-shrink grout to match adjacent grade and finish.
3. Terminate abandoned piping and conduits with blind flanges, caps, or plugs.
4. Where existing fasteners are not to be retained, cut off as follows:

a. Where new concrete joins existing concrete at the removal line, cut
fasteners flush with concrete surface at the removal line.

b. Where concrete surface at the removal line will become the finished
surface, cut fasteners 1 inch below the surface, paint ends with epoxy,
and patch holes with epoxy grout.

3.05 FIELD QUALITY CONTROL 

A. Do not proceed with demolition without Engineer's inspection of lay out.

B. Do not deviate from the submitted demolition plan without notifying the Engineer
prior to Work.

END OF SECTION 
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SECTION 01_35_73 

DELEGATED DESIGN PROCEDURES 

PART 1 GENERAL 

1.01 SUMMARY 

A. Section includes: Delegated Design Procedures.

1.02 CONTRACTOR’S PROFESSIONAL ENGINEER 

A. Contractor or Subcontractor shall retain a licensed professional engineer to perform
Delegated Design.

B. Qualifications:
1. Holding a current license to perform the specified design in the same

jurisdiction as the Project site.
2. Experienced in designing similar systems of similar complexity.

C. Insurance:
1. Provide Contractor’s Professional Engineer’s Professional Liability Insurance

as specified Section 00_73_00 - Supplementary Conditions.

D. Responsibilities:
1. Review and design in accordance with system performance and design criteria

stated in the Contract Documents.
a. Prepare written requests for clarifications or interpretations of

performance or design criteria for submittal to Engineer by Contractor.
2. Sign and seal design reports, calculations, design drawings and specifications,

and other design Submittals for the Delegated Design Work.
3. Review and submit written approval of submittals related to the Delegated

Design Work.
4. Design modifications to the Delegated Design Work as required.
5. Visit the Site, as required, to verify that installation of the Delegated Design

Work is in conformance with the Delegated Design drawings and
specifications.

6. Submit through Contractor to Engineer written, signed, and sealed certification
that the installed Delegated Design Work complies with Contractor’s
professional engineer’s design.

1.03 SUBMITTALS 

A. Prior to the start of Delegated Design:
1. Contractor’s Professional Engineer’s qualifications:

a. Experience for the Delegated Design.
b. Evidence of professional engineering license.

2. Contractor’s Professional Engineer Professional Liability Insurance certificate.
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B. Delegated Design:
1. Product data:

a. Details related to the Delegated Design as specified in technical sections
to completely describe the system.

2. Design documents with signature and seal from the Contractor’s Professional
Engineer.
a. Design documents include but are not limited to drawings, calculations,

specifications, inspection reports, and certifications.
3. Lists and schedules:

a. Prepare and submit lists or schedules of items where delegated design is
required by the Contract Documents.

b. Group items by location in the Work.
1) When "Area Numbers" are indicated on the Contract Drawings,

group lists in accordance with those "areas."
2) For work without area numbers, group using logical divisions

acceptable to Engineer.
3) Group items within each "area" as follows:

a) Systems.
b) Components.
c) Supports.
d) Anchorage.
e) Bracing.

C. Construction services:
1. Contractor’s Professional Engineer’s comments on submittals.
2. Other construction documents, as required.

1.04 ENGINEER RESPONSE TO DELEGATED DESIGN SUBMITTALS 

A. The Engineer response will be either of the following:
1. Approved. Make Corrections Noted - See Comments:

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

b. The review was for the limited purpose of determining that the document
was stamped by a Professional Engineer and that such design is
generally consistent with and will not negatively affect the design concept
presented in the Contract Documents.

2. Rejected - See Remarks:
a. Contractor may not proceed with the Work described in the submittal.
b. The submittal does not meet the intent of the Contract Documents.
c. Resubmittal of complete submittal package is required with materials,

equipment, methods, etc. that meet the requirements of the Contract
Documents.

PART 2 PRODUCTS (NOT USED) 

PART 3 EXECUTION (NOT USED) 

END OF SECTION 



Regulatory Requirements 
01_41_00-1 201447 March 2024 
pw://Carollo/Documents/CA/Pacifica/201447-100000/04 Design/04 Specs/Carollo/01_41_00 (FS-100) 
 

SECTION 01_41_00 

REGULATORY REQUIREMENTS 

PART 1 GENERAL 

1.01 SUMMARY 

A. Section includes: Regulatory authorities and codes.

1.02 AUTHORITIES HAVING JURISDICTION (AHJ) 

A. Also referred to as the permitting agency.

B. Building Department: City of Pacifica.

C. Fire Department: North County Fire Agency.

1.03 APPLICABLE CODES 

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

a. California Building Code (CBC), Title 24, Part 2 – 2022.
2. Electrical code:

a. California Electrical Code (CEC), Title 24, Part 3 – 2022.
3. Mechanical code:

a. California Mechanical Code (CMC), Title 24, Part 4 – 2022.
4. Plumbing code:

a. California Plumbing Code (CPC), Title 24, Part 5 – 2022.
5. Energy code:

a. California Energy Code (CEC), Title 24, Part 6 – 2022.
6. Historical building code:

a. California Historical Building Code (CHBC), Title 24, Part 8 – 2022.
7. Fire code:

a. California Fire Code (CFC), Title 24, Part 9 – 2022.
8. Existing building code:

a. California Existing Building Code (CEBC), Title 24, Part 10 – 2022.
9. Green building standards code:

a. California Green Building Standards Code (CALGreen), Title 24, Part 11 –
2022.

PART 2 PRODUCTS (NOT USED) 

PART 3 EXECUTION (NOT USED) 

END OF SECTION 
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SECTION 01_45_00 

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 Owner’s representative or inspector.
6. Sampling and testing.
7. Testing and inspection services.
8. Contractor’s responsibilities.

1.02 QUALITY CONTROL AND CONTROL OF INSTALLATION 

A. Monitor quality control over suppliers, 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.

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 which require testing and inspection at point of origin prior to
testing and inspection.
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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. ASTM International (ASTM):
1. E329 - Standard for Agencies Engaged in Construction Inspection, Testing or

Special Inspection.

B. National Institute of Standards and Technology (NIST).

1.05 PRODUCT REQUIREMENTS 

A. 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.

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

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

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

1.06 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.

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.

1.07 AUTHORITY AND DUTIES OF OWNER'S REPRESENTATIVE OR INSPECTOR 

A. Owner’s Project Representative employed or retained by Owner is authorized to
inspect the Work.
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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 which have been observed will be called to
Contractor’s attention.

D. Inspector will not:
1. Alter or waive provisions of Contract Documents.
2. Inspect Contractor’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 Contractor. Supervise, control, or direct
Contractor’s safety precautions or programs; or inspect for safety conditions
on Work site, or of persons thereon, whether Contractor’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.

1.08 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 which are required to be tested until testing indicates

satisfactory compliance with specified requirements.
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.

1.09 TESTING AND INSPECTION SERVICES 

A. Contractor will employ and pay for specified services of an independent firm to
perform Contractor quality control testing as required in the technical specifications
for various work and materials.
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B. Owner will employ and pay for specified services of an “Owner’s independent
testing firm” certified to perform testing and inspection as required in the technical
specifications for various work and materials or stipulated in Section 01_45_24 -
Regulatory Quality Assurance to confirm Contractor’s compliance with Contract
Documents.

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

D. The qualifications of laboratory that will perform the testing, contracted by the
Owner or by the Contractor, 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 E329.
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 NIST or accepted values of natural physical constants.
6. Will submit copy of report of inspection of facilities made by Materials

Reference Laboratory of NIST 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 Owner.

F. Contractor shall cooperate with Owner’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 Owner’s independent testing firm 48 hours prior to

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

additional samples and tests required for Contractor’s use.

G. Limitations of authority of testing Laboratory: Owner’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 Contractor.
4. Agency or laboratory has no authority to stop the Work.

H. Testing and employment of an Owner’s independent testing firm or laboratory shall
not relieve Contractor of obligation to perform Work in accordance with
requirements of Contract Documents.

I. Re-testing or re-inspection required because of non-conformance to specified
requirements shall be performed by same Owner’s independent testing firm on
instructions by Engineer. Payment for re-testing or re-inspection will be charged to
Contractor by deducting testing charges from Contract Sum/Price.
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J. The Owner’s independent testing firm responsibilities will include:
1. Test samples of mixes submitted by Contractor.
2. Provide qualified personnel at site. Cooperate with Engineer and Contractor 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 Contractor of observed irregularities or

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

K. Owner’s independent testing firm individual test reports:
1. After each test, Owner’s independent testing firm will promptly submit

electronically report to Engineer and to Contractor.
2. Test reports shall include at least the following information:

a. Date issued.
b. Project title and number.
c. Name of inspector.
d. Date and time of sampling or inspection.
e. Identification of product and specifications section.
f. Location in Project.
g. Type of inspection or test.
h. Date of test.
i. Certified test results stamped and signed by a registered Engineer in the

state where the project is located.
j. Summary of conformance with Contract Documents.
k. When requested by Engineer, the Owner’s independent testing firm will

provide interpretation of test results.

1.10 CONTRACTOR'S RESPONSIBILITIES 

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

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

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

D. Submit product test reports electronically.

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

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

PART 2 PRODUCTS (NOT USED) 

PART 3 EXECUTION (NOT USED) 

END OF SECTION 
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SECTION 01_45_17 

CONTRACTOR QUALITY CONTROL PLAN 

PART 1 GENERAL 

1.01 SUMMARY 

A. Section includes:
1. Contractor Quality Control Plan.

1.02 SUBMITTALS 

A. Qualifications of the Contractor’s Quality Control (CQC) Plan Manager.

B. Contractor’s Daily Quality Control Report:
1. Submit to Construction Manager within 1 day of completion of each inspection

using the approved form.

C. Daily Inspection Report:
1. Submit to Construction Manager at the end of each working day or no later

than prior to the beginning of the next working day using the approved form.

1.03 CONTRACTOR’S INSPECTION OF THE WORK 

A. Work performed by Contractor shall be inspected by the Contractor’s CQC Plan
Manager. Non-conforming Work and any safety hazards in the Work area shall be
noted and promptly corrected.

B. No materials or equipment shall be used in Work without inspection and acceptance
by Contractor’s CQC Plan Manager.

1.04 QUALIFICATIONS 

A. Contractor’s CQC Plan Manager: Demonstrate having performed similar CQC
functions on similar type projects. Submit records of personnel experience, training,
and qualifying registrations.

B. Minimum qualifications: Candidate must have a minimum of 10 years of experience
on projects of similar type and size.

1.05 COVERING WORK 

A. Whenever Contractor intends to backfill, bury, cast in concrete, or otherwise cover
any Work, notify Construction Manager not less than 24 hours in advance to
request inspection before beginning any such Work of covering. Failure of
Contractor to notify Construction Manager in accordance with this requirement shall
be resolved according to Article 14 of the General Conditions.
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1.06 CONTRACTOR’S QUALITY CONTROL PROGRAM 

A. General: Establish and execute a Quality Control (CQC) Plan for Work. The plan
shall establish adequate measures for verification and conformance to defined
requirements by Contractor personnel and lower-tier Subcontractors (including
Fabricators, Suppliers, and Subcontractors). This program shall be described in a
Plan responsive to this Section.

B. CQC personnel:
1. Contractor’s CQC Plan Manager shall report to a Senior Project Manager of

the Contractor and shall have no supervisory or managerial responsibility over
the workforce.

2. The Contractor CQC Plan Manager shall be on-site as often as necessary, but
not less than the daily working hours specified in the Contract Documents to
remedy and demonstrate that Work is being performed properly and to make
multiple observations of Work in progress.

3. The Contractor is to furnish personnel with assigned CQC functions reporting
to the CQC Manager. Persons performing CQC functions shall have sufficient
qualifications, authority, and organizational freedom to identify quality
problems and to initiate and recommend solutions.

C. CQC Plan:
1. Contractor’s CQC Plan shall include a statement by the Senior Project

Manager designating the CQC Plan Manager and specifying the authority
delegated to the CQC Plan Manager to direct cessation or removal and
replacement of defective Work.

2. Describe the CQC program and include procedures, work instructions, and
records. Describe methods relating to areas that require special testing and
procedures as required by the specifications.

3. Include specific instructions defining procedures for observing Work in process
and comparing this Work with the Contract requirements (organized by
specifications section).

4. Describe procedures to ensure that equipment or materials that have been
accepted at the Site are properly stored, identified, installed and tested.

5. Include procedures to verify that procured products and services conform to
the requirements of the Specifications. Requirements of these procedures
shall be applied, as appropriate, to lower-tier Suppliers and/or Subcontractors.

6. Commissioning quality control: Include procedures to verify that the
commissioning requirements of the Contract Documents are integrated into
the Contractor’s CQC Plan and conform to the requirements of the
Specifications. Requirements of these procedures shall be applied, as
appropriate, to the Contractor and the lower-tier Suppliers and/or
Subcontractors.

7. Include instructions for recording inspections and requirements for
demonstrating through the Daily Inspection Reports that Work inspected was
in compliance or a deficiency was noted and action to be taken.

8. Procedures to preclude the covering of deficient or rejected Work.
9. Procedures for halting or rejecting Work.
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10. Procedures for resolution of differences between the CQC Plan Manager and
the production personnel.

11. Identify contractual hold/inspection points as well as any Contractor-imposed
hold/inspection points.

D. Daily Inspection Report: Include, at a minimum:
1. Inspection of specific work.
2. Quality characteristics in compliance.
3. Quality characteristics not in compliance.
4. Corrective/remedial actions taken.
5. Statement of certification.
6. CQC Manager’s signature, electronic signature is acceptable.
7. Information provided on the daily report shall not constitute notice of delay or

any other notice required by the Contract Documents.

E. Deficient and Non-conforming Work and Corrective Action: Include procedures for
handling deficiencies and non-conforming Work. Deficiencies and non-conforming
Work are defined as documentation, drawings, material, equipment, or Work not
conforming to the indicated requirements or procedures. The procedure shall
prevent non-conformances by identification, documentation, evaluation, separation,
disposition, and corrective action to prevent reoccurrence. Conditions having
adverse effects on quality shall be promptly identified and reported to the senior
level management. The cause of conditions adverse to quality shall be determined
and documents and measures implemented to prevent recurrence. In addition, at a
minimum, this procedure shall address:
1. Personnel responsible for identifying deficient and non-complying items within

Work.
2. How and by whom deficient and non-compliant items are documented “in the

field.”
3. The personnel and process utilized for logging deficient and non-compliant

Work at the end of each day onto a deficiency log.
4. Tracking processes and tracking documentation for deficient and

non-conforming Work.
5. Personnel responsible for achieving resolution of outstanding deficiencies.
6. Include detailed procedures for the performance and control of special process

(e.g., welding, soldering, heat treating, cleaning, plating, nondestructive
examination, etc.).

F. Audits: The CQC program shall provide for regularly scheduled documented audits
to verify that CQC procedures are being fully implemented by Contractor and its
Subcontractors. Audit records shall be made available to Construction Manager
upon request.

G. Documented control/quality records:
1. Establish methods for control of Contract Documents that describe how

Drawings and Specifications are received and distributed to ensure the correct
issue of the document being used. Describe how record document/drawing
data are documented and furnished to Construction Manager.

2. Maintain evidence of activities affecting quality. Including operating logs,
records of inspection, audit reports, personnel qualification and certification
records, procedures, and document review records.



Contractor Quality Control Plan 
01_45_17-4 201447 March 2024 
pw://Carollo/Documents/CA/Pacifica/201447-100000/04 Design/04 Specs/Carollo/01_45_17 (FS-100) 
 

3. Maintain quality records in a manner that provides for timely retrieval and
traceability. Protect quality records from deterioration, damage and
destruction.

4. Develop a list of specific records as required by the Contract Documents that
will be furnished to Construction Manager at the completion of activities.

H. Acceptance of CQC Plan: Construction Manager’s acceptance of the CQC Plan
shall not relieve Contractor from any of its obligations for performance of Work.
Contractor’s CQC staffing is subject to Construction Manager’s review and
continued acceptance. Owner, at its sole discretion, and without cause, may direct
Contractor to remove and replace the CQC Plan Manager.
1. Acceptance of the CQC Plan by the Construction Manager is required prior to

the start of construction. Acceptance is conditional and will be predicated on
satisfactory performance during the construction.

2. After acceptance of the CQC Plan, notify the Construction Manager in writing
of any proposed change. Proposed changes are subject to acceptance by the
Construction Manager.

PART 2 PRODUCTS (NOT USED) 

PART 3 EXECUTION (NOT USED) 

END OF SECTION 
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SECTION 01_45_24 

REGULATORY QUALITY ASSURANCE 

PART 1 GENERAL 

1.01 SUMMARY 

A. Section includes: This Section describes project regulatory requirements for quality
assurance that includes special inspections, special certification, and structural
observation.

1.02 REFERENCES 

A. American Concrete Institute (ACI):
1. 318 - Building Code Requirements for Structural Concrete.
2. 530 - Building Code Requirements for Masonry Structures.
3. 530.1 - Specification for Masonry Structures.

B. American Institute of Steel Construction (AISC):
1. 360 - Specification for Structural Steel Buildings.

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

D. American Welding Society (AWS):
1. D1.3 - Structural Welding Code - Sheet Steel.
2. D1.4 - Structural Welding Code - Reinforcing Steel.

E. ASTM International (ASTM):
1. A706 - Standard Specification for Deformed and Plain Low-Alloy Steel Bars for

Concrete Reinforcement.
2. C31 - Standard Practice for Making and Curing Concrete Test Specimens in

the Field.
3. C172 - Standard Practice for Sampling Freshly Mixed Concrete.
4. C1611 - Standard Test Method for Slump Flow of Self-Consolidating Concrete.

F. California Building Code - 2022.

G. The Masonry Society (TMS):
1. 402 - Building Code for Masonry Structures.
2. 602 - Specifications for Masonry Structures.

1.03 DEFINITIONS 

A. Special Certification: Certification for designated seismic systems that demonstrates
compliance with performance requirements.
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B. Special Inspection: Inspection of the materials, installation, fabrication, erection, or
placement of components and connections requiring special expertise to ensure
compliance with approved construction documents and referenced standards.

C. Special Inspection, Continuous: The full-time observation of work requiring special
inspection by an approved special inspector who is present in the area where the
work is being performed.

D. Special Inspection, Periodic: The part-time, or intermittent observation of work
requiring special inspection by an approved special inspector who is present in the
area where the work is being performed and at the completion of the work.

E. Structural Observation: The visual observation of the structural system by a
registered design professional for general conformance to the approved
construction documents at significant construction stages and at completion of the
structural system.

1.04 DESCRIPTION 

A. This Section describes special inspections, special certification and structural
observation of structural assemblies and components to be performed in
compliance with the building code specified in Section 01_41_00 - Regulatory
Requirements.

B. The special certification and special inspections specified in this Section are in
addition to the requirements specified in Section 01_45_00 - Quality Control, and by
the individual Sections.

1.05 SUBMITTALS 

A. Contractor shall submit special certifications for designated seismic systems.

B. Contractor shall schedule and coordinate the submittal of Special Inspection reports
and test results prepared by others.

1.06 SPECIAL INSPECTION 

A. Owner will employ 1 or more special inspectors who will provide special inspections
during construction.

B. Special inspector(s) shall be qualified for inspection of the particular type of
materials or operations requiring special inspection.

C. Testing laboratory: Testing that is required to satisfy the requirements of special
inspection will be performed by the Owner's testing laboratory as specified in
Section 01_45_00 - Quality Control.
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D. Duties of Special Inspector:
1. General: Required duties of the special inspector(s) shall be as described in

Chapter 17 of the building code specified in Section 01_41_00 - Regulatory
Requirements.

2. Reporting: Special inspector(s) shall provide reports of each inspection to the
Owner and shall distribute copies of inspection reports to the Engineer and
Contractor as required.
a. Reports shall, at a minimum, include the following items:

1) Date and time of inspection, and name(s) of individual(s) performing
the inspection.

2) Structures and areas of the structure where work or testing was
observed.

3) Discrepancies between the requirements of the Contract Documents
and the work or testing observed.

4) Other areas of deficiency in the Work.

E. Special inspections shall not be construed as fulfilling the requirements for structural
observation.

F. Owner or special inspector are responsible to select materials for special inspection.
1. It is not acceptable for Contractor to select materials for special inspection.

1.07 SPECIAL CERTIFICATION 

A. Contractor shall be responsible for providing equipment that meets the special
certification requirements of the building code specified in Section 01_41_00 -
Regulatory Requirements.

B. The following designated seismic systems shall be subject to the testing and
qualification requirements of the regulatory building code, as specified in
Section 01_41_00 - Regulatory Requirements and shall require special certification
as set forth in ASCE 7, Section 13.2:
1. Mechanical equipment that is assigned an importance factor of 1.50 as

specified in Section 01_81_50 - Design Criteria.
2. All electrical equipment.

C. Special certification requirements for designated seismic systems:
1. Submittals for mechanical and electrical equipment identified in this Section as

designated seismic systems shall include certification that the equipment is
seismically qualified. Certifications shall be subject to review and acceptance
by Owner.

2. Certifications may be at least 1 of the following in accordance with ASCE 7,
Section 13.2:
a. Analysis.
b. Testing.
c. Experience data.
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1.08 STRUCTURAL OBSERVATION 

A. Owner will employ 1 or more registered design professionals who will provide
structural observation(s) during construction.
1. Registered design professional shall be a civil or structural engineer currently

licensed as such in the state where the project is located and regularly
engaged in structural design equivalent to or similar to those indicated on the
Drawings.

B. Structural observations shall not be construed as fulfilling the requirements for
special inspections.

PART 2 PRODUCTS (NOT USED) 

PART 3 EXECUTION 

3.01 SPECIAL INSPECTIONS 

A. The Owner will provide special inspection of following types of work as described in
the building code as specified in Section 01_41_00 - Regulatory Requirements
wherever such work occurs unless otherwise specified.
1. Attachment A - Concrete Special Inspection Schedule.
2. Attachment B - Architectural, Mechanical, and Electrical Components - Special

Inspection Schedule.
3. Attachment C - Structural Steel Special Inspection Schedule.
4. Attachment D - Structural Steel Bolting Special Inspection Schedule.

3.02 SPECIAL CERTIFICATION 

A. Special inspector shall examine the designated seismic system(s) specified and
determine whether the designated system components, including anchorage, are
consistent with the evidence of compliance submitted for special certification.

3.03 STRUCTURAL OBSERVATION 

A. The following work requires structural observation in accordance with Section 1704
of the building code specified in Section 01_41_00 - Regulatory Requirements.
1. All structures in all areas:

a. Elevated slabs.

3.04 SCHEDULE 

A. Contractor shall allow time necessary for special inspections and structural
observation specified herein.

B. Sufficient notice shall be given so that the special inspections and structural
observations can be performed. Contractor shall allow time for individuals
performing special inspection and structural observation to travel to the site.
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3.05 PROCEDURE 

A. The special inspector will immediately notify the Engineer of any corrections
required and follow notification with appropriate documentation.

B. Contractor shall not proceed until the work is satisfactory to the Engineer.

END OF SECTION 
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ATTACHMENT A - CONCRETE SPECIAL INSPECTION SCHEDULE 
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CONCRETE SPECIAL INSPECTION SCHEDULE 
(Includes: cast-in-place, precast, prestressed, precast-prestressed, and shotcrete.) 

Verification and Inspection 

Reference 
Standard 

ACI 318-14 
AWS D1.4-18 

IBC 2018 

Frequency of 
Inspection(1) 

(During Task Listed) 

Continuous Periodic 
1. Inspect reinforcement, including

prestressing tendons, and verify placement.
ACI 318: 20, 25.2, 

25.3, 26.6.1-
26.6.3 

IBC: 1908.4 



2. Reinforcing bar welding:

a. Verify weldability of reinforcing bars
other than ASTM A706;

AWS D1.4 
ACI 318: 26.6.4 



b. Inspect single-pass fillet welds,
maximum 5/16”; and

AWS D1.4 
ACI 318: 26.6.4 



c. Inspect all other welds. AWS D1.4 
ACI 318: 26.6.4 



3. Inspect anchors cast in concrete. ACI 318: 17.8.2 

4. Inspect anchors post-installed in hardened
concrete members.

a. Adhesive anchors installed in
horizontally or upwardly inclined
orientations to resist sustained tension
loads.

ACI 318: 17.8.2.4 



b. Mechanical anchors and adhesive
anchors not defined in 4.a.

ACI 318: 17.8.2 


5. Verify use of required design mix. ACI 318: 19, 
26.4.3, 26.4.4 
IBC: 1904.1, 

1904.2, 1908.2, 
1908.3 



6. Prior to concrete placement, fabricate
specimens for strength tests, perform
slump and air content tests, and determine
the temperature of the concrete.

ASTM C172 
ASTM C31 

ACI 318: 26.5, 
26.12 

IBC: 1908.10 



7. Inspect concrete placement for proper
application techniques.

ACI 318: 26.5 
IBC: 1908.6, 

1908.7, 1908.8 
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Verification and Inspection 

Reference 
Standard 

ACI 318-14 
AWS D1.4-18 

IBC 2018 

Frequency of 
Inspection(1) 

(During Task Listed) 

Continuous Periodic 
8. Verify maintenance of specified curing

temperature and techniques.
ACI 318: 26.5.3-

26.5.5 
IBC: 1908.9 



10. Inspect erection of precast concrete
members.

ACI 318: 26.9 


11. Verify in-situ concrete strength, prior to
stressing of tendons in post-tensioned
concrete and prior to removal of shores
and forms from beams and structural
slabs.

ACI 318: 26.11.2 



12. Inspect formwork for shape, location and
dimensions of the concrete member being
formed.

ACI 318: 
26.11.1.2.(b) 

Notes: 
(1) The "" represents a required inspection activity for the project where it occurs.
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ATTACHMENT B - ARCHITECTURAL, MECHANICAL AND ELECTRICAL COMPONENTS 
SPECIAL INSPECTION SCHEDULE 
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ARCHITECTURAL, MECHANICAL AND ELECTRICAL COMPONENTS 
SPECIAL INSPECTION SCHEDULE 

Verification and Inspection 

Reference 
Standard 
IBC 2018 

Frequency of 
Inspection(1)  

(During Task Listed) 

Continuous Periodic 

1. Plumbing, mechanical, and electrical
components:
a. Anchorage of electrical equipment for

emergency and standby power systems.
IBC: 

1705.12.6.1 

b. Anchorage of other electrical and
mechanical equipment over 400 lb. on floors
or roofs.

IBC: 
1705.12.6.2 

c. Installation and anchorage of pipelines
carrying hazardous chemicals and their
associated mechanical units.

IBC: 
1705.12.6.3 

d. Installation and anchorage of pipelines
greater than 8 inches in diameter. 

e. Installation and anchorage of ductwork
designed to carry hazardous materials.

IBC: 
1705.12.6.4 

f. Installation and anchorage of ductwork
greater than 6 sf in cross section. 

g. Installation and anchorage of vibration
isolation systems where contract documents
require nominal clearance of 1/4 inch or less
between the equipment support frame and
its support/restraint.

IBC: 
1705.12.6.5 

h. Installation of mechanical and electrical
equipment, including duct work, piping
systems and their structural supports, where
automatic fire sprinkler systems are installed.

IBC: 
1705.12.6.6 

2. Fire-resistance elements:
a. Sprayed fire-resistant coatings: IBC: 

1705.14 
b. Mastic and intumescent coatings: IBC: 

1705.15 
c. Fire-resistant penetrations and joint systems: IBC: 

1705.17,  
3. Smoke control systems: IBC: 

1705.18 
Notes: 
(1) The "" represents a required inspection activity for the project where it occurs.
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ATTACHMENT C - STRUCTURAL STEEL SPECIAL INSPECTION SCHEDULE 
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STRUCTURAL STEEL SPECIAL INSPECTION SCHEDULE 

Verification and Inspection 

Referenced 
Standard 

AISC 360-10 

Frequency of Inspection(1) 
(During Task Listed) 

Continuous Periodic 
Inspection Tasks Prior to Welding AISC 360, 

Table N5.4-1 

1. Welding procedure specifications (WPSs)
available. 

2. Manufacturer certifications for welding
consumables available. 

3. Material identification (type/grade). 

4. Welder identification system. 

5. Fit-up groove welds (including joint
geometry):

• Joint preparation.
• Dimensions (alignment, root opening,

root face, bevel).
• Cleanliness (condition of steel

surfaces).
• Tacking (tack weld quality and

location).
• Backing type and fit (if applicable).



5. Configuration and finish of access holes. 

6. Fit-up of fillet welds:
• Dimensions (alignment, gaps at root).
• Cleanliness (condition of steel

surfaces).
• Tacking (tack weld quality and

location).



7. Check welding equipment. 

Inspection Tasks During Welding AISC 360, 
Table N5.4-2 

8. Use of qualified welders. 

9. Control and handling of welding
consumables:
• Packaging.
• Exposure control.



10. No welding over cracked tack welds. 

11. Environmental conditions:
• Wind speed within limits.
• Precipitation and temperature.
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Verification and Inspection 

Referenced 
Standard 

AISC 360-10 

Frequency of Inspection(1) 
(During Task Listed) 

Continuous Periodic 
12. WPS followed:

• Settings on welding equipment.
• Travel speed.
• Selected welding materials.
• Shielding gas type/flow rate.
• Preheat applied.
• Interpass temperature maintained

(min/max).
• Proper position (F, V, H, OH).



13. Welding techniques:
• Interpass and final cleaning.
• Each pass within profile limitations.
• Each pass meets quality requirements.



Inspection Tasks After Welding AISC 360, 
Table N5.4-3 

14. Welds cleaned. 

15. Size, length, and location of welds. 

16. Welds meet visual acceptance criteria:
• Crack prohibition.
• Weld/base-metal fusion.
• Crater cross section.
• Weld profiles.
• Weld size.
• Undercut.
• Porosity.



17. Arc strikes. 

18. k-area. 

19. Backing removed and weld tabs removed
(if required). 

20. Repair activities. 

21. Document acceptance or rejection of
welded joint or member. 

Notes: 
(1) The "" represents a required inspection activity for the project where it occurs.
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ATTACHMENT D - STRUCTURAL STEEL BOLTING SPECIAL INSPECTION SCHEDULE 
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STRUCTURAL STEEL BOLTING SPECIAL INSPECTION SCHEDULE 

Verification and Inspection 

Referenced 
Standard 

ASIC 360-10 

Frequency of 
Inspection(1)  

(During Task Listed) 
Continuous Periodic 

Inspection Tasks Prior to Bolting AISC 360, 
Table N5.6-1 

1. Manufacturer’s certifications available for
fastener materials. 

2. Fasteners marked in accordance with ASTM
requirements. 

3. Proper fasteners selected for the joint detail
(grade, type, bolt length if threads are to be
excluded from shear plane).



4. Proper bolting procedure selected for joint detail. 

5. Connecting elements, including the appropriate
faying surface condition and hole preparation, if
specified, meet applicable requirements.



6. Pre-installation verification testing by installation
personnel observed and documented for fastener
assemblies and methods used.



7. Proper storage provided for bolts, nuts, washers
and other fastener components. 

Inspection Tasks During Bolting AISC 360, 
Table N5.6-2 

8. Fastener assemblies, of suitable condition,
placed in all holes and washers (if required) are
positioned as required.



9. Joint brought to the snug-tight condition prior to
the pretensioning operation. 

10. Fastener component not turned by the wrench
prevented from rotating. 

11. Fasteners are pretensioned in accordance with
the RCSC Specification, progressing
systematically from the most rigid point toward
the free edges.



Inspection Tasks After Bolting AISC 360, 
Table N5.6-3 

12. Document acceptance or rejection of bolted
connections. 

Notes: 
(1) The "" represents a required inspection activity for the project where it occurs.
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SECTION 01_50_00 

TEMPORARY FACILITIES AND CONTROLS 

PART 1 GENERAL 

1.01 SUMMARY 

A. Section includes:
1. Furnishing, maintaining, and removing construction facilities and temporary

controls, including temporary utilities, construction aids, barriers and
enclosures, security, access roads, temporary controls, project sign, field
offices and sheds, and removal after construction.

1.02 REFERENCE 

A. American National Standards Institute (ANSI).

B. Occupational Safety and Health Administration (OSHA).

1.03 SUBMITTALS 

A. Submit as specified in Section 01_33_00 - Submittal Procedures.

1.04 TEMPORARY UTILITIES 

A. Temporary electrical power:
1. Temporary system power shall be derived from existing ultraviolet

disinfection (UV) main supply feeder conductors presently routed from the
existing switchboard SB-UV (located in the main structure electrical room) to
temporary 480-volt panelboards PNL-TEMP1 and PNL-TEMP2 specified in
Section 26_00_10 - Electrical Requirements and as indicated on the Drawings.
a. Temporary electrical power is available at the following locations:

Temporary 480-volt panelboards PNL-TEMP1 and PNL-TEMP2 provided
in Filter and UV Building.

b. The Contractor is responsible for providing temporary 480-volt
panelboards, breakers, switches, transformers, splices to existing main
feeder conductors and temporary conductors and cables required to
obtain temporary power from these location(s).

c. The Owner will pay charges for construction power obtained from these
locations.

d. During the course of the Work at each location, it will be necessary to
de-energize existing panelboards which supply power to area lighting and
receptacles. During such panelboard outages, the Contractor shall be
responsible for providing temporary power for tools and equipment and
also providing temporary lighting necessary for performing the Work.
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Pending City written approval, the Contractor may be permitted to obtain 
temporary power from alternate locations within the treatment plant. 

2. Provide and maintain adequate jobsite power distribution facilities conforming 
to applicable Laws and Regulations. 

B. Temporary electrical lighting: 
1. In work areas, provide temporary lighting sufficient to maintain lighting levels 

during working hours not less than lighting levels required by OSHA and state 
agency which administers OSHA regulations where Project is located. 

2. When available, permanent lighting facilities may be used in lieu of temporary 
facilities: 
a. Prior to Substantial Completion of the Work, replace bulbs, lamps, or 

tubes used by Contractor for lighting if requested by Owner. 

C. Temporary heating, cooling, and ventilating: 
1. Heat and ventilate work areas to protect the Work from damage by freezing, 

high temperatures, weather, and to provide safe environment for workers. 
2. Permanent heating system may be utilized when sufficiently completed to 

allow safe operation. 

D. Temporary water: 
1. Pay for and construct facilities necessary to furnish potable water for human 

consumption and non-potable water for use during construction. 
2. Remove temporary piping and connections and restore affected portions of the 

facility to original condition before Substantial Completion. 
3. Pay for water used for construction prior to Substantial Completion.  
4. Development of non-potable water supply: 

a. Post ample signs throughout the work area warning that plant water is not 
potable. 

b. Non-potable water is available from hydrants or hose valves within plant 
without cost. When combined demand of the Work and plant exceeds 
plant supply capacity, provide additional temporary supply capacity. 

E. Temporary sanitary facilities: 
1. Provide suitable and adequate sanitary facilities that are in compliance with 

applicable Laws and Regulations. 
2. Existing facility use is not allowed. 
3. At completion of the Work, remove sanitary facilities and leave site in neat and 

sanitary condition. 

F. Temporary fire protection:  
1. Provide fire protection required to protect the Work and ancillary facilities. 

G. First aid: Post first aid facilities and information posters conforming to requirements 
of OSHA and other applicable Laws and Regulations in readily accessible locations. 

H. Utilities in existing facilities: As specified in Section 01_14_00 - Work Restrictions. 

I. Temporary piping systems: 
1. Submit layout drawings showing proposed routing of piping, including 

proposed pipe support and pipe restraint locations. 
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2. Submit product data for piping, fittings, appurtenances, restraints, supports, 
and other components of the temporary piping system. 

3. Submit information at least 28 days prior to when each temporary piping 
system is scheduled to be installed and allow 14 days for review and 
comment. 

J. Temporary pumping systems: 
1. Submit pump data, performance curves, and other operating information as 

specified in Section 33_05_12 - Temporary Bypass Pumping. 
2. Submit sketches showing layout of temporary pumping system, including 

pump quantity, configuration in wet well, and proposed piping layout specified 
in this Section and Section 33_05_12 - Temporary Bypass Pumping. 

3. Submit piping headloss calculations based on proposed temporary piping 
system layout. 

4. Submit information at least 28 days prior to when the temporary pumping 
system is scheduled to be installed and allow 14 days for review and 
comment. 

K. Temporary disinfection systems: 
1. Submit sketches showing layout of the following temporary disinfection 

systems, including pump configuration and location, chemical storage and 
containment, and proposed piping layout specified in this Section and on the 
Drawings. 
a. UV disinfection to creek discharge. 

1) Two temporary UV disinfection units are associated with the 
temporary bypass. Coordination of the pumping and disinfection 
submittals is required. The schedule requirements for submittal and 
operation of the bypass systems are outlined in Section 01_14_00 - 
Work Restrictions. The information for the temporary UV disinfection 
systems is summarized as follows: 

(1) The temporary UV disinfection system from Trojan 
Technologies was prepurchased, and the contract is 
assigned to the Contractor according to Section 00_54_34 - 
Assignment of Procurement Contract. The current submittal 
from Trojan Technologies is Attachment B3 of Section 
46_66_85 - Ultraviolet Disinfection System. 

(2) The preselection agreement for the temporary UV 
disinfection system from Glasco UV is assigned to the 
Contractor according to Section 00_41_00 - Bid Form. The 
preselected proposal is included as an attachment in 
Section 00_41_00 - Bid Form. 

b. UV disinfection for IRR water. 
1) Owner to furnish temporary irrigation UV disinfection unit per 

Section 01_11_00 - Summary of Work. 
2) Contractor to install the temporary UV disinfection unit per contract 

documents. Plant staff will operate the unit. 
c. Sodium hypochlorite solution (CLS) feed system to provide the following 

dose to UW system: 
1) Operator adjustable dose of 3-10 milligrams per liter (mg/L) chlorine 

for UW flows between 50 and 400 gallons per minute (gpm).  
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2) Residual sampling during startup will be required to establish desired 
dose during temporary chlorination. 

3) Hypochlorite feed skid shall be provided, installed, and 
commissioned by the contractor. Plant staff shall operate the 
chemical feed system and manage the chemical delivery and 
operation. 

2. Submit headloss calculations and chemical feed range based on proposed 
temporary piping system layout for each system. 

3. Submit information at least 45 days prior to when the temporary disinfection 
system is scheduled to be installed (to permit resubmittal if required) and allow 
14 days for review and comment. 

1.05 CONSTRUCTION AIDS 

A. Provide railings, kick plates, enclosures, safety devices, and controls required by 
Laws and Regulations and as required for adequate protection of life and property. 

B. Use construction hoists, elevators, scaffolds, stages, shoring, and similar temporary 
facilities of ample size and capacity to adequately support and move loads. 

C. Design temporary supports with adequate safety factor to ensure adequate load 
bearing capability: 
1. When requested, submit design calculations by professional registered 

engineer prior to application of loads. 
2. Submitted design calculations are for information and record purposes only. 

D. Accident prevention: 
1. Exercise precautions throughout construction for protection of persons and 

property. 
2. Observe safety provisions of applicable Laws and Regulations. 
3. Guard machinery and equipment and eliminate other hazards. 
4. Make reports required by authorities having jurisdiction, and permit safety 

inspections of the Work. 
5. Before commencing construction work, take necessary action to comply with 

provisions for safety and accident prevention. 

E. Barricades: 
1. Place barriers at ends of excavations and along excavations to warn 

pedestrian and vehicular traffic of excavations. 
2. Provide barriers with flashing lights after dark. 
3. Keep barriers in place until excavations are entirely backfilled and compacted. 
4. Barricade excavations to prevent persons from entering excavated areas in 

streets, roadways, parking lots, treatment plants, or other public or private 
areas. 

F. Warning devices and barricades: Adequately identify and guard hazardous areas 
and conditions by visual warning devices and, where necessary, physical barriers: 
1. Provide devices in accordance with minimum requirements of OSHA and State 

agency which administers OSHA regulations where Project is located. 
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G. Hazards in public right-of-way: 
1. Comply with local jurisdiction standards and requirements for right-of-way 

barricades and other safety devices. 
2. Mark at reasonable intervals, trenches, and other continuous excavations in 

public right-of-way, running parallel to general flow of traffic, with traffic cones, 
barricades, or other suitable visual markers during daylight hours: 
a. During hours of darkness, provide markers with torches, flashers, or other 

adequate lights. 
3. At intersections or for pits and similar excavations, where traffic may 

reasonably be expected to approach head on, protect excavations by 
continuous barricades: 
a. During hours of darkness, provide warning lights at close intervals. 

H. Hazards in protected areas: Mark or guard excavations in areas from which public is 
excluded, in manner appropriate for hazard. 

I. Above grade protection: On multi-level structures, provide safety protection that 
meets requirements of OSHA and State agency which administers OSHA 
regulations where Project is located. 

J. Protect existing structures, trees, shrubs, and other items to be preserved on 
Project site from injury, damage, or destruction by vehicles, equipment, worker or 
other agents with substantial barricades or other devices commensurate with 
hazards. 

1.06 SECURITY 

A. Make adequate provision for protection of the work area against fire, theft, and 
vandalism, and for protection of public against exposure to injury. 

1.07 ACCESS ROADS 

A. General: 
1. Build and maintain access roads to and on site of the Work to provide for 

delivery of material and for access to existing and operating plant facilities on 
site. 

2. Build and maintain dust free roads which are suitable for travel at 20 miles per 
hour. 

B. Off-site access roads: 
1. Build and maintain graded earth roads. 
2. Build roads only in public right-of-way or easements obtained by Owner. 
3. Obtain rights-of-way or easements when electing to build along other 

alignment. 

C. On-site access roads: 
1. Maintain access roads to storage areas and other areas to which frequent 

access is required. 
2. Maintain similar roads to existing facilities on site of the Work to provide 

access for maintenance and operation. 
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3. Protect buried vulnerable utilities under temporary roads with steel plates, 
wood planking, or bridges. 

4. Maintain on-site access roads free of mud. 
5. Provide controls to prevent vehicles leaving the site from tracking mud off the 

site onto the public right-of-way. 

1.08 TEMPORARY CONTROLS 

A. Dust control: 
1. Prevent dust nuisance caused by operations, unpaved roads, excavation, 

backfilling, demolition, or other activities. 
2. Control dust by sprinkling with water, use of dust palliatives, modification of 

operations, or other means acceptable to agencies having jurisdiction. 

B. Noise control: 
1. Comply with noise and work hours regulations by local jurisdiction. 
2. In or near inhabited areas, particularly residential, perform operations in 

manner to minimize noise. 
3. In residential areas, take special measures to suppress noise during night 

hours. 

C. Mud control: 
1. Prevent mud nuisance caused by construction operations, unpaved roads, 

excavation, backfilling, demolition, or other activities. 

1.09 CONTRACTOR FIELD OFFICES AND SHEDS 

A. Maintain on Project Site weather tight space in which to keep copies of Contract 
Documents, progress schedule, shop drawings, and other relevant documents. 

B. Provide field enclosure or office with adequate space to examine documents and 
provide lighting in that space. 

C. Contractor may use designated space on Drawings for any offices or trailer, but the 
Owner will not provide any temporary utilities unless specified in this section. The 
Contractor will need to provide all temporary utilities and sanitary facilities. 

1.10 REMOVAL 

A. Remove temporary facilities and controls before inspection for Substantial 
Completion or when directed. 

B. Clean and repair damage caused by installation or use of temporary facilities. 

C. Remove underground installations to minimum depth of 24 inches and grade to 
match surrounding conditions. 

D. Restore existing facilities used during construction to specified or original condition. 
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1.11 TEMPORARY PROCESS PIPING SYSTEMS 

A. Provide piping, appurtenances, and other materials as required to provide 
temporary piping systems as specified in this Section, as indicated on the Drawings 
and Specifications, and as needed to perform the Work. 

B. Provide field route piping as needed and as field conditions dictate, unless 
otherwise indicated on the Drawings, and determine appropriate lengths of piping 
and quantity/type of pipe fittings needed to construct temporary piping system. Do 
not block access points such as stairs, doors, and walkways to existing facilities 
unless approved in writing by the Owner. 

C. Restrain piping at valves and at fittings where piping changes direction, changes 
sizes, and at ends: 
1. When piping is buried, use concrete thrust block or mechanical restraints. 
2. When piping is exposed or under water, use mechanical or structural 

restraints. 
3. Determine thrust forces by multiplying the nominal cross-sectional area of the 

piping by the operating pressure of the piping. 

D. Install temporary piping systems in a manner that will not damage existing or new 
facilities. 

E. Piping material, including gaskets: Suitable for the process fluid requiring temporary 
piping, unless indicated otherwise. 

F. Temporary piping includes but may not be limited to piping required in 
Section 33_05_12 - Temporary Bypass Pumping. 

G. All temporary piping shall be tested according to requirements in 
Section 33_05_12 - Temporary Bypass Pumping whether associated with bypass 
piping or not. 

H. After temporary piping system is no longer required: 
1. Remove temporary piping system. 
2. Clean and repair damage caused by installation or use of temporary piping 

system. 
3. Restore existing facilities to original condition. 

1.12 TEMPORARY PROCESS PUMPING SYSTEMS 

A. Provide temporary pumping system to pump flow from the UV Influent Box to 
Temporary Clearwell as described in detail in Section 33_05_12 - Temporary 
Bypass Pumping and on the Drawings. 

B. Providing temporary piping systems as specified in this Section and other 
Specifications. 

C. Temporary pumping of other process flows is not allowed unless approved in writing 
by the Owner. 
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D. After temporary process pumping system is no longer required: 
1. Remove temporary process pumping system. 
2. Clean and repair damage caused by installation or use of temporary process 

pumping system. 
3. Restore existing facilities to original condition. 

1.13 TEMPORARY STRUCTURES 

A. Delegated Design is required for all temporary structures and bulkheads. Prepare 
and submit designs as specified in Section 01_35_73 - Delegated Design 
Procedures. 

B. Temporary isolation structures and bulkheads: 
1. Submit shop drawings and calculations for temporary hydraulic isolation 

structures and bulkheads. Shop drawings and calculations must be signed by 
a professional engineer registered in the state in which the Work is being 
performed. 

2. Submit installation plan and sequence for isolation structures. 

C. Temporary isolation structures and bulkheads shall be hydrostatically tested for 
a minimum of 1 hour to the design retaining elevation shown on the Drawings or 
submitted by the Contractor and approved. The allowable leakage rate shall not 
exceed the allowable leakage in the latest revision of AWWA C561 (currently 
0.1 gpm/ft of sealing perimeter). Process water may be used for testing but must be 
treated according to the level required in normal Plant operations prior to discharge. 
or pumped, by the Contractor, to the head of the plant. 

D. Contractor is responsible for dewatering and management of leakage. 

E. Testing and repairs may require plant shutdowns. Contractor may be responsible 
for cost to the Owner to facilitate unplanned shutdowns according to the Contract 
Documents. 
 

PART 2 PRODUCTS (NOT USED) 

PART 3 EXECUTION (NOT USED) 
 

END OF SECTION 
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SECTION 01_60_00 

PRODUCT REQUIREMENTS 

PART 1 GENERAL 

1.01 SUMMARY 

A. Section includes:
1. Requirements for tangible materials, raw or manufactured, that become part of

the project.

1.02 REFERENCES 

A. International Organization for Standardization (ISO):
1. 9001 - Quality Management Systems - Requirements.

B. NSF International (NSF).

C. Underwriters Laboratories, Inc. (UL).

1.03 TERMINOLOGY 

A. The words and terms listed below, are not defined terms that require initial capital
letters, but, when used in this Section have the indicated meaning.
1. Calculations:

a. Documentation of the process of transforming the design and prescriptive
criteria into a design meeting the performance criteria.

2. Certificates:
a. An official document that attests a fact is in accordance with the Contract

Documents.
3. Manufacturer's instructions:

a. Stipulations, directions, and/or recommendations issued by the
manufacturer of the product addressing handling, installation, erection,
and/or application of the product.

4. Products:
a. Raw materials, finished goods, equipment, systems, and shop fabrications

that will become part of the Work.
5. Product data:

a. Public information about the product which is found in the manufacturer's
catalogs or on their web site including catalog pages, data sheets,
bulletins, layout drawings, exploded views, and brochures.

6. Samples:
a. As defined in the General Conditions and Supplementary Conditions.
b. Full-size actual products or pieces of 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.
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7. Schedules:
a. Product parts and materials lists.

8. Shop Drawings:
a. As defined in the General Conditions and Supplementary Conditions.
b. 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 completely in the Drawings.

c. Shop Drawings could include graphic line-type drawings and single-line
diagrams.

9. Spare parts and materials:
a. Duplicate parts necessary to replace a damaged or worn part of the

product.
b. Consumables such as operating fluids.

10. Special tools:
a. 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 Owner's tool kit and that have been specifically
made for use on a product for assembly, disassembly, repair, or
maintenance.

11. Submittals:
a. As defined in the General Conditions and Supplementary Conditions.
b. Samples, product data, Shop Drawings, and others that demonstrate how

Contractor intends to conform to the Contract Documents.

PART 2 PRODUCTS 

2.01 GENERAL REQUIREMENTS 

A. Provide products as Engineer has approved by the Submittal process or by other
written documents.

B. Provide products by same manufacturer when units are of similar nature, unless
otherwise specified.

C. Provide like parts of duplicate units that are interchangeable.

D. Provide equipment or product that has not been in service prior to delivery, except
as required by tests.

E. Provide products produced by manufacturers regularly engaged in the production of
these products.

F. Provide products that bear approvals and labels as specified such as Factory
Mutual (FM), Underwriters Laboratory (UL), or National Sanitation Foundation
(NSF International).
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2.02 MATERIAL 

A. Dissimilar metals:
1. Separate contacting surfaces with dielectric material.
2. Neoprene, bituminous impregnated felt, heavy bituminous coatings,

nonmetallic separators or washers, or other materials as specified.

B. Edge grinding:
1. Sharp projections of cut or sheared edges of ferrous metals which are not to

be welded shall be ground to a radius required to ensure satisfactory paint
adherence.

C. Use anti-galling compound on threads of stainless steel fasteners during factory
assembly.

D. Provide anti-galling compound with stainless steel fasteners shipped for field
assembly.

E. Aluminum in contact with concrete or masonry: Apply epoxy mastic as specified in
Section 09_96_01 - High-Performance Coatings, coating system EPX-M-5.

F. Pipes:
1. Provide new pipe manufactured for the project, not from manufacturer's

inventory, under the following conditions:
a. Pipes 24-inch diameter and larger.
b. Except steel pipes 6-inch diameter and larger.

2. Prove pipe manufactured more than 6 months prior to delivery if the pipe
material or its coating is subject to ultraviolet (UV) degradation.

3. Provide ductile iron pipe with cement-mortar lining manufactured more than
6 months prior to delivery to the project.

4. Mark each length of pipe in accordance with applicable standards.

2.03 PRODUCT SELECTION 

A. When products are specified without named manufacturers, provide products that
meet or exceed the Specifications.

B. When products are specified with names of manufacturers but no model numbers or
catalog designations, provide products by one of named manufacturers that meet or
exceed specifications.

C. When products are specified with names of manufacturers and model numbers or
catalog designations, provide products with model numbers or catalog designations
by one of the named manufacturers.

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

designation.
2. Products by another named manufacturers proven, in accordance with

requirements for an “or equal”, including Engineer’s approval, to meet or
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exceed quality, appearance and performance of specified brand or trade 
name, model number, or catalog designation. 

E. When products are specified with only one manufacturer followed by “or Equal,”
provide:
1. Products meeting or exceeding Specifications by specified manufacturer.
2. Engineer deemed “or equal” evidenced by an approved Shop Drawing or other

written communication.

F. When products are specified by naming 2 or more manufacturers with 1 manufacturer
as a “Basis of Design”:
1. Any of the named manufacturers can be submitted.
2. If the product submitted is not by the named “Basis of Design” product and

requires a change in the scope (dimensions, configuration, physical properties,
etc.), schedule (longer lead time), or budget, the Contractor must submit a
substitution request.

2.04 SPARE PARTS, MAINTENANCE PRODUCTS, AND SPECIAL TOOLS 

A. Provide spare parts and maintenance products as required by Technical Sections.
1. Submit completed Attachment A - Spare Parts, Maintenance Products, and

Special Tools Inventory List.

B. Provide one set of special tools required to install or service the equipment.

C. Box, tag, and clearly mark items.

D. Contractor is responsible for spare parts, maintenance products, and special tools
until acceptance by Owner.

PART 3 EXECUTION 

3.01 SHIPMENT 

A. Requirements prior to shipment of equipment:
1. Engineer approved Submittals or other written documentation.
2. Engineer approved Manufacturer’s Certificate of Source Testing as specified in

the Technical Sections.
3. Draft operations and maintenance manuals, as specified in

Section 01_78_24 - Operation and Maintenance Manuals as specified in the
Technical Sections.

B. Transport products by methods that avoid product damage.

C. Deliver products in undamaged condition in manufacturer's unopened containers or
packaging.
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3.02 DELIVERY AND HANDLING 

A. Handle equipment in accordance with manufacturer's instructions.

B. Deliver products in undamaged condition in manufacturer's unopened containers or
packaging.

C. Provide construction equipment and personnel to handle products by methods in
accordance with manufacturer’s instructions.

D. Upon delivery, promptly inspect shipments:
1. Verify compliance with Contract Documents, correct quantities, and

undamaged condition of products.
2. Acceptance of shipment does not constitute final acceptance of equipment.

E. Spare parts, maintenance products, special tools.
1. Immediately store in accordance with the manufacturer's instructions.
2. Store spare parts, maintenance products, and special tools in enclosed,

weather-proof, and lighted facility during the construction period.
a. Protect parts subject to deterioration, such as ferrous metal items and

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

3. With Owner's written request for advanced delivery of spare parts,
maintenance products, and special tools.
a. Deliver requested items and deduct them from the inventory list.
b. Provide transmittal documentation.

4. Store large items individually:
a. Weight: Greater than 50 pounds.
b. Size: Greater than 24 inches wide by 18 inches high by 36 inches long.
c. Clearly labeled:

1) Equipment tag number.
2) Equipment manufacturer.
3) Subassembly component, if appropriate.
4) Store smaller items in spare parts box:

d. Weight: Less than 50 pounds.
e. Size: Less than 24 inches wide by 18 inches high by 36 inches long.
f. Clearly labeled:

1) Equipment tag number.
2) Equipment manufacturer.
3) Subassembly component, if appropriate.
4) Spare parts and special tools box:

a) Box material: Waterproof, corrosion resistant.
g. Hinged cover:

1) Locking hasp.
h. Spare parts inventory list taped to underside of cover.
i. Clearly labeled:

1) The words “Spare Parts and/or Special Tools”.
2) Equipment tag number.
3) Equipment manufacturer.
4) Subassembly component, if appropriate.
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3.03 STORAGE AND PROTECTION DURING STORAGE 

A. Storage of equipment to be in accordance with the manufacturer’s instructions.
1. Including connection of motor heaters, lubrication, manually rotating shafts, etc.
2. The Contractor shall furnish a copy of the manufacturer’s instructions for

storage to the Engineer prior to storage of equipment and materials.

B. Immediately store and protect products until installed in Work.

C. Furnish covered, weather-protected storage structures providing a clean, dry,
noncorrosive environment for mechanical equipment, valves, architectural items,
electrical and instrumentation equipment and special equipment to be incorporated
into this project.

D. Store products with seals and legible labels intact.

E. Protect painted or coated surfaces against impact, abrasion, discoloration, and
damage.

F. Storage of spare parts, maintenance products, special tools.
1. Immediately store in accordance with the manufacturer's instructions.
2. Store spare parts, maintenance products, and special tools in enclosed,

weather-proof, and lighted facility during the construction period.
3. Protect parts subject to deterioration, such as ferrous metal items and electrical

components with appropriate lubricants, desiccants, or hermetic sealing.
4. Store large items individually:

a. Weight: Greater than 50 pounds.
b. Size: Greater than 24 inches wide by 18 inches high by 36 inches long.
c. Clearly labeled:

1) Equipment tag number.
2) Equipment manufacturer.
3) Subassembly component, if appropriate.

5. Store smaller items in spare parts boxes:
a. Weight: Less than 50 pounds.
b. Size: Less than 24 inches wide by 18 inches high by 36 inches long.
c. Clearly labeled:

1) Equipment tag number.
2) Equipment manufacturer.
3) Subassembly component, if appropriate.

6. Spare parts and special tools box:
a. Box material: Waterproof, corrosion resistant.
b. Hinged cover with locking hasp:
c. Inventory list taped to underside of cover.

1) Clearly labeled:
2) The words “Spare Parts and/or Special Tools”.
3) Equipment tag number.
4) Equipment manufacturer.
5) Subassembly component, if appropriate.
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G. Exterior storage of fabricated products:
1. Place on aboveground supports that allow for drainage.
2. Cover products subject to deterioration with impervious sheet covering.
3. Provide ventilation to prevent condensation under covering.

H. Store moisture sensitive products in watertight enclosures.

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

J. Provide an equipment log and stored products log with monthly pay applications.
1. Data includes as a minimum: The storage location, equipment or product

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

K. When needed and approved by the Engineer, offsite storage location shall be within
20 miles of the project site.
1. Provide proof of insurance coverage for products stored offsite.

L. Payment will not be made for equipment and materials improperly stored or stored
without providing Engineer with the manufacturer's instructions for storage.

3.04 INSTALLATION 

A. Inspect equipment or product prior to product installation.

B. Repaint or recoat damaged painted or coated surfaces.

C. Use anti-galling compound on stainless steel threads used for field assembly.

3.05 PROTECTION AFTER INSTALLATION 

A. Provide substantial coverings as necessary to protect installed products from
damage from traffic and subsequent construction operations.
1. Remove covering when no longer needed.
2. Replace corroded, damaged, or deteriorated equipment, product, or parts

before acceptance of the project.

B. Update equipment log with monthly pay applications.
1. Data includes as a minimum: Description of maintenance activities performed

in accordance with the manufacturer’s recommendation and industry
standards and signature of party performing maintenance.

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

Owner: Date: 
Contractor:  Project No.:  
Project Name:  

Inventory List 
Spec Number: Spec Title 
Equipment Tag 
No.: 

Equipment 
Manufacturer: 

Quantity 
Subassembly 
Component Description 

Manufacturer’s 
Part Number 

Storage 
Location 
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SECTION 01_75_17 

COMMISSIONING 

REFER TO SECTION 00_54_34, ATTACHMENT A – PROCUREMENT CONTRACT AND 
APPENDIX D – PRE-PROCUREMENT CONTRACT DOCUMENTS FOR COMMISSIONING 

REQUIREMENTS.
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SECTION 01_77_00 

CLOSEOUT PROCEDURES 

PART 1 GENERAL 

1.01 SUMMARY 

A. Section includes: Contract closeout requirements.

1.02 REFERENCES 

A. American Water Works Association (AWWA).

1.03 FINAL CLEANING 

A. Perform final cleaning prior to inspections for Substantial Completion.

B. Employ skilled workers who are experienced in cleaning operations.

C. Use cleaning materials which are recommended by manufacturers of surfaces to be
cleaned.

D. Prevent scratching, discoloring, and otherwise damaging surfaces being cleaned.

E. Clean roofs, gutters, downspouts, and drainage systems.

F. Broom clean exterior paved surfaces and rake clean other surfaces of site work:
1. Police yards and grounds to keep clean.

G. Remove dust, cobwebs, and traces of insects and dirt.

H. Clean grease, mastic, adhesives, dust, dirt, stains, fingerprints, paint, blemishes,
sealants, plaster, concrete, and other foreign materials from sight-exposed
surfaces, and fixtures and equipment.

I. Remove non-permanent protection and labels.

J. Polish waxed woodwork and finish hardware.

K. Wash tile.

L. Wax and buff hard floors, as applicable.

M. Wash and polish glass, inside and outside.

N. Wash and shine mirrors.

O. Polish glossy surfaces to clear shine.
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P. Vacuum carpeted and soft surfaces.

Q. Clean permanent filters and replace disposable filters when heating, ventilation, and
air conditioning units were operated during construction.

R. Clean ducts, blowers, and coils when units were operated without filters during
construction.

S. Clean light fixtures and replace burned-out or dim lamps.

T. Probes, elements, sample lines, transmitters, tubing, and enclosures have been
cleaned and are in like-new condition.

1.04 WASTE DISPOSAL 

A. Arrange for and dispose of surplus materials, waste products, and debris off-site:
1. Prior to making disposal on private property, obtain written permission from

Owner of such property.

B. Do not fill ditches, washes, or drainage ways which may create drainage problems.

C. Do not create unsightly or unsanitary nuisances during disposal operations.

D. Maintain disposal site in safe condition and good appearance.

E. Complete leveling and cleanup prior to Final Completion of the Work.

1.05 TOUCH-UP AND REPAIR 

A. Touch-up or repair finished surfaces on structures, equipment, fixtures, and
installations that have been damaged prior to inspection for Substantial Completion.

B. Refinish or replace entire surfaces which cannot be touched-up or repaired
satisfactorily.

1.06 FINAL CLEANING AND DISINFECTION OF SYSTEMS OF PLANT FACILITIES 

A. Wash, wherever practicable, or broom sweep channels, pipe, basins, reservoirs,
and tanks.

1.07 CLOSEOUT DOCUMENTS 

A. Submit the following Closeout Submittals before Substantial Completion:
1. Punch list of items to be completed or corrected with the request for issuance

of Substantial Completion.
2. Evidence of Compliance with Requirements of Governing Authorities.
3. Project Record Documents.
4. Approved Operation and Maintenance Manuals.
5. Approved Warranties and Bonds.
6. Keys and Keying Schedule.
7. Completed contract requirements for commissioning and process start-up.
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B. Submit the following Closeout Submittals before final completion of the Work and at
least 7 days prior to submitting Application for Final Payment:
1. Punch list of items have been completed and Engineer and Owner are

satisfied that all deficiencies are corrected.
2. Evidence of Payment and Release of Liens or Stop Payment Notices as

outlined in Conditions of the Contract.
3. Release of claims as outlined in Conditions of the Contract.
4. Submit certification of insurance for products and completed operations, as

specified in the General Conditions.
5. Final statement of accounting.
6. Submit Final (As-Built) Schedule as specified in Section 01_32_21 -

Schedules and Reports.

1.08 PROJECT RECORD DOCUMENTS 

A. Maintain at Project site, available to Owner and Engineer, 1 copy of the Contract
Documents, shop drawings, and other submittals in good order:
1. Mark and record field changes and detailed information contained in submittals

and change orders.
2. Record actual depths, horizontal and vertical location of underground pipes,

duct banks, and other buried utilities. Reference dimensions to permanent
surface features.

3. Identify specific details of pipe connections, location of existing buried features
located during excavation, and the final locations of piping, equipment,
electrical conduits, manholes, and pull boxes.

4. Identify location of spare conduits including beginning, ending, and routing
through pull boxes and manholes. Record spare conductors, including number
and size, within spare conduits and filled conduits.

5. Provide schedules, lists, layout drawings, and wiring diagrams.
6. Make annotations in electronic format. conforming to the following color code:

Additions: Red 

Deletions: Green 

Comments Blue 

Dimensions: Graphite 

B. Maintain documents separate from those used for construction:
1. Label documents "RECORD DOCUMENTS."

C. Keep documents current:
1. Record required information at the time the material and equipment is installed

and before permanently concealing.
2. Engineer will review Record Documents weekly to ascertain that changes

have been recorded.

D. Affix civil engineer's or professional land surveyor's signature and registration
number to Record Drawings to certify accuracy of information shown.

E. Deliver Record Documents with transmittal letter containing date, Project title,
Contractor's name and address, list of documents, and signature of Contractor.
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F. Record Documents will be reviewed monthly to determine the percent complete for
the monthly pay application.

G. Updated Record Documents are a condition for Engineer’s recommendation for
progress payment.

H. Final Schedule Submittal as specified in Section 01_32_21 - Schedules and
Reports.

1.09 MAINTENANCE SERVICE 

A. Maintenance service as specified in technical specifications.

1.10 SUBSTANTIAL COMPLETION 

A. Obtain Certificate of Substantial Completion.

1.11 FINAL COMPLETION 

A. When Contractor considers the Work is complete, submit written certification that:
1. Work has been completed in accordance with the Contract Documents.
2. Punch list items have been completed or corrected.
3. Work is ready for final inspection.

B. Engineer will make an inspection to verify the status of completion with reasonable
promptness.

C. Should the Engineer consider that the Work is incomplete or defective:
1. Engineer will promptly notify the Contractor in writing, listing the incomplete or

defective work.
2. Contractor shall take immediate steps to remedy the stated deficiencies and

send a second written certification to the Engineer that the Work is complete.
3. Engineer shall re-inspect the Work.

1.12 FINAL ADJUSTMENT OF ACCOUNTS 

A. Submit a final statement of accounting to the Engineer at least 7 days prior to final
Application for Payment.

B. Statement shall reflect all adjustments to the Contract amount.
1. The original Contract amount.
2. Additions and deductions resulting from:

a. Change Orders.
b. Units installed and unit prices.
c. Set-offs for uncorrected or incomplete Work.
d. Set-offs for liquidated damages.
e. Set-offs for reinspection payments.
f. Extended engineering and/or inspection services and inspection overtime.
g. Excessive shop drawings review cost by the Engineer.
h. Other adjustments.

3. Total Contract amount, as adjusted.
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4. Previous payments.
5. Remaining payment due.

C. Engineer will prepare a final Change Order reflecting approved adjustments to the
Contract amount which were not previously made by Change Orders.

1.13 FINAL APPLICATION FOR PAYMENT 

A. Contractor shall submit the final Application for Payment reflecting the agreed upon
information provided in the final statement of accounting.

PART 2 PRODUCTS 

2.01 SPARE PARTS 

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

documentation.

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

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

is complete and in good condition prior to signing for acceptance.

PART 3 EXECUTION (NOT USED) 

END OF SECTION
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SECTION 01_78_24 

OPERATION AND MAINTENANCE MANUALS 

PART 1 GENERAL 

1.01 SUMMARY 

A. Section includes:
1. Preparation and submittal of manual with requirements to operate and

maintain the equipment.

1.02 PREPARATION 

A. General requirements:
1. Provide dimensions in English units.
2. Assemble material, where possible, in the same order within each volume.
3. Reduce drawings and diagrams to 8 1/2 by 11-inch size, if possible unless

otherwise specified.
4. Complete forms on computer, handwriting not acceptable.
5. Delete items or options not provided in the supplied equipment or system.
6. Provide package control system annotated ladder logic for PLC, if applicable.

B. Hard copy requirements:
1. Binders: 3-ring with rigid covers.

a. Break into separate binders as needed to accommodate large size.
2. Utilize numbered tab sheets to organize information.
3. Provide original and clear text on reproducible non-colored paper, 8 1/2 by

11-inch size, 24 pound paper.
4. Drawings larger than 8 1/2 by 11 inch:

a. Fold drawings separately and place in envelope bound into the manual.
b. Label each drawing envelope on the outside regarding contents.

C. Electronic requirements:
1. File format:

a. Entire manual in PDF format.
1) Include text and drawing information.
2) Provide a single PDF file even if the hard copy version is broken into

separate binders due to being large.
3) Create PDF from the native format of the document (Microsoft Word,

graphics programs, drawing programs, etc.).
a) If material is not available in native format and only available in

paper format, remove smudges, fingerprints, and other
extraneous marks before scanning to PDF format.

b) Hard copy record drawing requirements:
(1) Provide a single multipage PDF file of each set of the

scanned drawings.
(2) Page 1 shall be the cover of the drawing set.
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c) At file opening, display the entire cover.
(1) Scan drawings at 200 to 300 dots per inch (DPI), black and

white, Group IV Compression, unless otherwise specified.
(2) Scan drawings with photos in the background at 400 dots

per inch (DPI), black and white, Group IV Compression.
4) Pagination and appearance to match hard copy.
5) Searchable.
6) Scanned images are not acceptable.
7) Bookmarks:

a) Bookmarks shall match the table of contents.
b) Bookmark each section (tab) and heading.
c) Drawings: Bookmark at a minimum, each discipline, area

designation, or appropriate division.
d) At file opening, display all levels of bookmarks as expanded.

8) Thumbnails optimized for fast web viewing.
b. Drawing requirements:

1) Provide additional copy of drawings in most current version of
AutoCAD format.

2) Drawings shall have a white background.
3) Drawing shapes shall not degrade when closely zoomed.
4) Screening effects intended to de-emphasize detail in a drawing must

be preserved.
5) Delete items or options not provided in the supplied equipment or

system.
2. Media:

a. File Transfer Protocol (FTP), or
b. Microsoft© One Drive.

3. Label media with the following information:
a. Operation and Maintenance Manual.
b. Equipment name.
c. Specification Section Number
d. Equipment tag number.
e. Owner's name.
f. Project number and name.
g. Date.

4. If multiple submittals are made together, each submittal must have its own
subdirectory that is named and numbered based on the submittal number.

1.03 CONTENTS 

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

B. Complete Attachment A - Equipment Summary Form.

C. Description of system and components.

D. Description of equipment function, normal operating characteristics, and limiting
conditions.

E. On-line resources.
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F. Telephone resources.

G. Approved submittals.
1. Markup with any field changes.
2. Final programming.

H. Start-up procedures: Recommendations for installation, adjustment, calibration, and
troubleshooting.

I. Operating procedures:
1. Step-by-step instructions including but not limited to the following:

a. Safety precautions and applicable Safety Data Sheets.
b. Guidelines.
c. Other information as needed for safe system operation and maintenance.

J. Preventative maintenance procedures:
1. Recommended steps and schedules for maintaining equipment.
2. Troubleshooting.

K. Lubrication information: Required lubricants and lubrication schedules.

L. 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.

M. Manufacturer's technical reference manuals.

PART 2 PRODUCTS (NOT USED) 

PART 3 EXECUTION (NOT USED) 

END OF SECTION 
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ATTACHMENT A - EQUIPMENT SUMMARY FORM 
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EQUIPMENT SUMMARY FORM 

1. EQUIPMENT ITEM

2. MANUFACTURER

3. EQUIPMENT TAG NUMBER(S)

4. LOCATION OF EQUIPMENT

5. WEIGHT OF INDIVIDUAL COMPONENTS (OVER 100 POUNDS)

6. NAMEPLATE DATA -
Horsepower  
Amperage 
Voltage  
Service Factor (S.F.) 
Speed  
ENC Type 
Capacity  
Other 

7. MANUFACTURER'S LOCAL REPRESENTATIVE

Name

Address

Telephone Number

8. MAINTENANCE REQUIREMENTS:

Maintenance 
Operation Frequency 

Lubricant (if 
applicable) Comments 

(List each operation 
required. Refer to 
specific information in 
Manufacturer’s 
Manual, if applicable) 

(List required 
frequency of each 
maintenance 
operation) 

(Refer by symbol to 
lubricant list as 
required) 



Operation and Maintenance Manuals 
01_78_24-2 201447 March 2024 
pw://Carollo/Documents/CA/Pacifica/201447-100000/04 Design/04 Specs/Carollo/01_78_24 (FS-100) 
 

9. LUBRICANT LIST:

Reference 
Symbol Conoco Phillips Exxon/Mobil BP/Amoco Other (List) 

(Symbols used in 
Item 7 above) 

(List equivalent lubricants, as distributed by each manufacturer for the 
specific use recommended) 

10. SPARE PARTS (recommendations)

11. COMMENTS

12. GENERAL INFORMATION:
Date Accepted*:
Expected Life*:
Project Name &
Number:
Design Engineer:

13. WARRANTY:
Start Date:
Expiration Date:
Prorated:
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SECTION 01_78_36 

WARRANTIES AND BONDS 

PART 1 GENERAL 

1.01 SUMMARY 

A. Section includes:
1. Warranty and bonds requirements.

1.02 SUBMITTALS 

A. For each item of material or equipment furnished under the Contract:
1. Submit manufacturer's warranty prior to fabrication and shipment of the item

from the manufacturer's facility.
2. Submit manufacturer's special warranty when specified.

B. Provide consolidated warranties and bonds within 15 calendar days of Substantial
Completion.
1. Contents:

a. Organize warranty and bond documents:
1) Include Table of Contents organized by Specification Section number

and the name of the product or work item.
b. Include each required warranty and bond in proper form, with full

information, certified by manufacturer as required, and properly executed
by Contractor, or subcontractor, supplier, or manufacturer.

c. Provide name, address, phone number, and point of contact of
manufacturer, supplier, and installer, as applicable.

2. Hardcopy format:
a. Submit 2 copies.
b. Assemble in 3 D-side ring binders with durable cover.
c. Identify each binder on the front and spine with typed or printed title

“Warranties and Bonds”; Project Name or Title, and the Name Address
and Telephone Number of the Contractor.

3. Electronic copy in PDF format:
a. Submit 1 copy.

1.03 OWNER'S RIGHTS 

A. Owner reserves the right to reject warranties.

B. Owner reserves the right to refuse to accept Work for the project if the required
warranties have not been provided.
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1.04 RELATIONSHIP TO GENERAL WARRANTY AND CORRECTION PERIOD 

A. Warranties specified for materials and equipment shall be in addition to, and run
concurrent with, both Contractor's general warranty and the correction period
requirements.

B. Disclaimers and limitations in specific materials and equipment warranties do not
limit Contractor's general warranty, nor does such affect or limit Contractor's
performance obligations under the correction period.

1.05 MANUFACTURER'S 1 YEAR WARRANTY MINIMUM REQUIREMENTS 

A. Written warranty issued by item's manufacturer.

B. Project-specific information, properly executed by product manufacturer, and
expressly states that its provisions are for the benefit of the Contractor.

C. Covers all costs associated with the correction of the defect, including but not
limited to removal of defective parts, new parts, labor, and shipping.

D. Provides a timely response to correct the defect.
1. Manufacturer shall provide, in a timely fashion, temporary equipment as

necessary to replace warranted items requiring repair or replacement, when
warranted items are in use and are critical to the treatment process, as defined
by Owner.

E. Warranty commence running on the date of substantial completion.
1. For items of Work for which acceptance is delayed beyond Date of Substantial

Completion, submit warranty within 10 calendar days after acceptance, listing
date of acceptance as beginning of warranty period.

F. Duration of Warranty: 1 year.

1.06 MANUFACTURER'S SPECIAL WARRANTY 

A. Manufacturer's special warranty is a written warranty published by the manufacturer
which includes the requirements as specified in the Technical Section.
1. Project-specific information and requirements.
2. Properly executed by product manufacturer.
3. Expressly states that its provisions are for the benefit of the Contractor or

Owner.
4. Manufacturer's special warranties commence on the date that the associated

item is certified by Engineer as substantially complete.

1.07 WARRANTY WORK 

A. Contractor's responsibilities:
1. Manufacturer's disclaimers and limitations on product warranties do not relieve

the Contractor of the warranty on the work that incorporates the product, nor
does it relieve suppliers, manufacturers, and subcontractors required to
countersign special warranties with Contractor.
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B. Replacement cost:
1. Upon determination that work covered by warranty has failed, replace or

rebuild the work to an acceptable condition complying with requirement of the
Contract Documents.
a. Contractor is responsible for the cost of replacing or rebuilding defective

work regardless of whether Owner has benefited from the use of the work
through a portion of its anticipated useful service life.

C. Related damages and losses:
1. When correcting warranted work that has failed, remove and replace other

work that has been damaged as a result of such failure or that must be
removed and replaced to provide access for correction of warranted work.

D. Owner's recourse:
1. Written warranties are in addition to implied warranties, and shall not limit the

duties, obligations, rights, and remedies otherwise available under the law, nor
shall warranty periods be interpreted as limitation on time in which Owner can
enforce such other duties, obligations, rights, or remedies.

E. Reinstatement of warranty:
1. When work covered by a warranty has failed and has been corrected by

replacement or rebuilding, reinstate the warranty by written endorsement.
a. The reinstated warranty shall be equal to the original warranty with an

equitable adjustment for depreciation.

1.08 IMPLIED WARRANTIES 

A. Warranty of title and intellectual rights:
1. Except as may be otherwise indicated in the Contract Documents, implied

warranty of title required by Laws and Regulations is applicable to the Work
and to materials and equipment incorporated therein.

2. Provisions on intellectual rights, including patent fees and royalties, are in the
General Conditions, as may be modified by the Supplementary Conditions.

B. Implied warranties: Duration in accordance with Laws and Regulations.

1.09 BONDS 

A. Equipment bond and other bond requirements as specified in the Technical Sections.

B. Bonds commence running on the date of substantial completion.
1. For items of Work for which acceptance is delayed beyond Date of Substantial

Completion, submit warranty within 10 calendar days after acceptance, listing
date of acceptance as beginning of bond period.
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PART 2 PRODUCTS (NOT USED) 

PART 3 EXECUTION (NOT USED) 

END OF SECTION 
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SECTION 01_81_50 

DESIGN CRITERIA 

PART 1 GENERAL 

1.01 SUMMARY 

A. Section includes:
1. Design criteria for use in the selection of equipment and appurtenances

specified in Technical Sections of these Specifications and indicated on the
Drawings.

2. Criteria for design of systems, components and equipment fabricated off site
and shipped to the Work for installation.

3. Criteria for design of anchors to connect equipment and appurtenances to
supports and structures.

B. The criteria in this Section apply throughout the Work, unless additional criteria, or
more restrictive criteria, are indicated.
1. Additional criteria and requirements relevant to specific locations, specific

materials, and specific equipment are indicated on the Drawings, and in the
Technical Sections.

1.02 REFERENCES 

A. American Society of Civil Engineers (ASCE):
1. 7-16 - Minimum Design Loads and Associated Criteria for Buildings and Other

Structures (ASCE 7).

B. American Society of Heating, Refrigeration and Air Conditioning Engineers
(ASHRAE):
1. ASHRAE Fundamentals Handbook.

C. International Code Council (ICC):
1. International Energy Conservation Code (IECC).
2. International Plumbing Code (IPC).

D. Sheet Metal and Air Conditioning Contractor’s National Association (SMACNA):
1. Seismic Restraint Manual: Guidelines for Mechanical Systems,

3rd edition - 2008.

PART 2 PRODUCTS 

2.01 DESIGN CRITERIA - SITE INFORMATION 

A. Site name: Calera Creek Water Reclamation Plant.
1. Street Address: 700 Pacific Coast Hwy, Pacifica, CA 94044.
2. Site elevation (approximate):

a. 108 ft (NAVD 88).
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2.02 DESIGN CRITERIA - REGULATORY REQUIREMENTS 

A. Requirements of authorities having jurisdiction over the project are included in
Section 01_41_00 - Regulatory Requirements.

2.03 DESIGN CRITERIA - OPERATING ENVIRONMENT 

A. The Drawings and Technical Sections include additional criteria and requirements
relevant to specific locations, materials, and equipment.

B. Outdoor conditions:
1. International Energy Conservation Code (IECC): Climate Zone 3C.
2. Site climatic data location: San Francisco International Airport.
3. Temperature criteria: As specified in the following Table: Design

Temperatures - Outdoor Criteria in Accordance with ASHRAE Fundamentals
Handbook.

Table: Design Temperatures - Outdoor Criteria in Accordance with ASHRAE 
Fundamentals Handbook 

Reference Location: San Francisco International Airport 
Condition Criteria 
Daily mean range: 45 degrees Fahrenheit. 
Winter: At or above this temperature 99.6 percent of the time: 

40 degrees Fahrenheit dry-bulb. 
Summer: At or above this temperature 0.4 percent of the time: 

63 degrees Fahrenheit dry-bulb. 

C. Indoor Conditions:
1. Humidity:

a. Moisture/humidity conditions: As specified, and as defined in individual
equipment sections.

2. Temperature:
a. UV Equipment in sub-surface structure: Not greater than 78 degrees

Fahrenheit dry-bulb.

2.04 DESIGN CRITERIA - STRUCTURAL 

A. General:
1. Criteria for structural design of:

a. Equipment at locations subject to seismic events.
b. Equipment exposed to outdoor environments.
c. Equipment supports and bracing, and anchorage of such items to building

and non-building structures.
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d. Structures provided for the Work through Delegated Design.
e. Manufactured and prefabricated structures, and anchorage of such

structures to foundations or other supporting elements.
2. Structural design criteria used by the engineer of record and required by the

building code to be indicated on the Drawings, are included on the Contract
Drawing titled "General Structural Notes."

B. Delegated Design:
1. As specified in Section 01_35_73 - Delegated Design Procedures.
2. Structural engineering design shall be performed by a Civil or Structural

Engineer licensed in the State of California.

C. Structure risk category:
1. Develop design loads and provide detailing in accordance with the provisions

of ASCE 7 and the building code specified in Section 01_41_00 - Regulatory
Requirements, based on Structure Risk Category III.

D. Seismic loads:
1. Seismic design parameters: Basic parameters - ASCE 7:

a. Ground motion MCER, 5 percent damped:
1) Mapped spectral response acceleration (short period) Ss = 2.114 g.
2) Mapped spectral response acceleration (1-second period) S1 = .877g
3) Design spectral response acceleration (short period) Sds = 1.41 g
4) Design spectral response acceleration (1-second period) Sd1= .944g

b. Peak ground acceleration, MCEG:
1) Peak ground acceleration, PGA = 0.906 g.

c. Mapped long-period transition period:
1) TL = 12 seconds.

2. Structures - General:
a. Seismic Design Category (SDC): D.
b. Structure response modification coefficient, R:

1) In accordance with ASCE 7, and the requirements of the Technical
Sections.

3. Structures - Tanks and vessels.
a. Includes: Tank structures, tank supports, and anchorage to structures or

foundations.
b. Liquid storage structures (e.g.: basins and tanks).

1) Include impulsive and convective (“sloshing”) effects.
2) Component response modification factor - impulsive effects, Ri: In

accordance with ASCE 7, Table 15.4-2.
3) Component response modification factor - convective effects,

Rc = 1.0.
c. Dry material storage structures (e.g.: silos, hoppers):

1) Include effects of stored materials.
2) Component response modification factor - impulsive effects, Ri: In

accordance with ASCE 7, Table 15.4-2.
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4. Non-structural components - General:
a. Includes:

1) Mechanical and electrical equipment; anchorage of equipment to
structures or supports; design of supports; and anchorage of
supports to structures or foundations.

2) Distribution systems associated with mechanical and electrical
equipment such as piping, ductwork, conduits, cable trays, raceways,
bus ducts, and similar items; anchorage of such systems to supports
and structures; and bracing or such systems.

b. Seismic design requirements for non-structural components are based on
the Seismic Design Category (SDC) of the structure or facility where the
equipment is installed.

c. Design components, component anchorage, and component connections
to piping and utilities in accordance with the requirements of ASCE 7,
Table 13.2-1.

d. Component amplification factor (ap), response factor (Rp), and
overstrength factor for anchorage to concrete (Ωo):
1) Mechanical and electrical components and systems: In accordance

with ASCE 7, Table 13.6-1, unless otherwise indicated in the
Technical Sections for these items.

2) Architectural components and systems: In accordance with ASCE 7,
Table 13.6-1, unless otherwise indicated in the Technical Sections
for these items.

e. Component importance factor, Ip:
1) In accordance with the following Table: Component Importance

Factor for seismic design, Ip.
2) For items not listed in Table: Component Importance Factor for

seismic design, Ip, designate importance factor in accordance with
the provisions of ASCE 7, Chapter 13 and submit to Engineer for
review prior to developing calculations and details related to that
component.

Table: Component Importance Factor for seismic design, Ip 
Structure 

Seismic Design 
Category 

Components Ip 

All Electrical: Items and distribution system components specified in 
Division 26 - Electrical. 1.5 

All 
Process Control and Instrumentation Systems: Components and 
distribution systems specified in Division 40 - Process 
Integration. 

1.5 

All Equipment and components specified in Divisions 11 through 49, 
except HVAC and plumbing components listed below.  1.5 

All Other equipment not listed above. 1.0 

Notes: 
(1) None.
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E. Operational loads:
1. Loads may include equipment vibration, torque, thermal effects, effects of

internal contents (weight and sloshing), surge or "water hammer," and other
load conditions.

2. Design for loads indicated by equipment manufacturer.
3. Design for loads indicated in the Technical Sections for equipment and

appurtenances.

F. Serviceability considerations:
1. Deflection, unless otherwise indicated on the Drawings, or specified:

a. Beam deflection as fraction of span:
1) Walkways and platforms: total load = L/240; live load = L/360.
2) Equipment supports: L/450.

PART 3 EXECUTION 

3.01 GENERAL 

A. Design approach and criteria in accordance with:
1. Regulatory requirements, including but not limited to the building code

specified in Section 01_41_00 - Regulatory Requirements.
2. Reference standards and project-specific design criteria listed in this Section.
3. Specific requirements for individual elements and components of the Work as

specified in subsequent Technical Sections.

B. In the event of conflicts between design criteria, contact Engineer for interpretation.

C. Where Owner-Delegated Design is required by the Specifications, prepare and
submit designs as specified in Section 01_35_73 - Delegated Design Procedures.

3.02 DELEGATED DESIGN: 

A. Where Delegated Design is required by the Technical Sections, prepare and submit
designs as specified in Section 01_35_73 - Delegated Design Procedures.

B. Calculations:
1. Where submittal of calculations is required:

a. Provide complete calculations, including sketches to illustrate the design
concepts being evaluated, and details to fully describe proposed
construction.

2. Requirements for seismic design calculations will be waived for the following:
a. Furniture and storage racks 6 feet in height or less.
b. Moveable equipment.
c. Mechanical and electrical equipment and components located in

structures designated as Seismic Design Category A or B.
d. Mechanical and electrical equipment and components located in

structures designated as Seismic Design Category C and where the
component importance factor, Ip, is equal to 1.0.
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3. Requirements for wind design calculations will be waived for the following:
a. Equipment and components located inside structures, and away from the

effects of wind loads.

C. Shop drawings:
1. Shop drawings describing components and manufacturer's requirements for

connections.
a. Include details for connections of components to structures and supports.
b. Include details for anchoring bracing to structures where required.

3.03 DESIGN - ANCHORS FOR EQUIPMENT, COMPONENTS, AND BRACING 

A. General:
1. Engineer's approval of anchor designs is required before placement of

construction that supports or provides bracing for anchored equipment and
components.
a. Prepare anchor designs after Engineer's approval of the products and

layout, and before placement of concrete or masonry that supports them.
2. Adjust equipment pad sizes and add additional anchor confinement reinforcing

to provide required strength at anchorage points between equipment and pad,
and between pad and structure.

3. Supports and bracing:
a. Design and install braces and anchors to transfer forces from equipment

and components to the lateral force resisting system of the surrounding
structure.

b. Anchor and brace piping, ductwork, and electrical distribution components
so that lateral or vertical displacement does not result in damage to or
failure of essential architectural, mechanical, or electrical equipment.
1) Provide supplementary framing where required to transfer forces.
2) Detail and locate braces and anchors to minimize differential

movements between components and structure.

B. Preparation:
1. Obtain manufacturer's information:

a. Weight and dimensions of components.
b. Layout and location of anchors that connect to equipment base plates,

sole plates, skids, or pads.
c. Sizes of holes for anchors that will be provided in equipment bases or

support frames.

C. Analysis and design:
1. Perform and submit calculations to determine anchor designs at locations

where equipment and equipment supports are connected to the supporting
structure.
a. Indicate number, size, type, and material for anchors.

2. In determining forces at locations where equipment is anchored to structures,
include effects of:
a. Equipment self-weight and operating weight.
b. Location of equipment center of mass.
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c. Forces from equipment operation including, but not limited to:
1) Effects of internal contents including weight and sloshing.
2) Effects of thrust, surge, and water hammer where specified.
3) Equipment reactions and operating torque.
4) Equipment vibration.
5) Thermal effects from equipment and from distribution systems

connected to the equipment (piping, ducts, and electrical).
6) Other load or displacement inducing conditions.

d. Forces on equipment from loads specified in this Section.
1) Include effects of wind, snow, and icing loads where applicable.
2) Design for load combinations indicated in ASCE 7, unless otherwise

specified or indicated on the Drawings.
3) Seismic and wind loads: For equipment and tanks with weight that

varies based on the volume of contained material, determine anchor
forces to accommodate the full range of filled, partially filled, and
empty conditions.

3. Determine forces and overturning moments at equipment supports and at
locations where supports are anchored to structures.
a. Indicate shear force and associated axial force at each anchor.

4. Do not use friction to resist sliding resulting from seismic or wind forces.
a. Resist sliding only by direct application of sliding loads to fasteners as

bearing, shear, tension, or compression forces.
5. Using combined shears and axial forces at each anchor, design anchors and

anchor groups for ductile failure.
a. Ductile failure: Anchor yield before failure of base material, typically

concrete or masonry, at the anchor.
6. Anchor selection:

a. Provide anchors type indicated on the Drawings.
b. Where anchors are not specifically indicated on the Drawings, select in

accordance with the following:
1) Anchors that resist seismic and wind forces:

a) Cast-in-place forged hex-head anchor bolt.
2) Anchors loaded in sustained tension:

a) Cast-in-place forged hex-head anchor bolt.
3) Anchors for reciprocating, vibrating, and rotating equipment:

a) Cast-in-place forged hex-head anchor bolt.
c. Do not use post-installed anchors, mechanical or adhesive, unless:

1) Post-installed anchors are indicated on the Drawings.
2) Post-installed are approved by Engineer prior to placement of the

surrounding concrete or masonry.
d. Anchor diameter:

1) Select diameter so that hole in base plate is not greater than
125 percent of the nominal diameter of the anchor, nor greater than
the diameter of the anchor plus 1/4 inch.

7. Determine number, size, layout, and minimum effective embedment for
anchors.
a. Layout includes anchor spacing and required distance(s) from anchor to

edge(s) of supporting concrete or masonry.
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b. Anchors in concrete: Design based on minimum specified 28-day
compressive strength, f'c, as follows, unless otherwise indicated on the
Drawings for the Work area:
1) Concrete placed for this Work: f'c = 4500 pounds per square inch.
2) Existing concrete in place prior to this Work: f'c = 4000 pounds per

square inch.
8. Prepare drawings showing construction details of anchor designs.
9. Submit design calculations and drawings prior to placement of anchors, and of

the structural elements to which they will connect.

END OF SECTION 



Design Criteria 
01_81_50-9 201447 March 2024 
pw://Carollo/Documents/CA/Pacifica/201447-100000/04 Design/04 Specs/Carollo/01_81_50 (FS-100) 
 


	CITY OF PACIFICA  
UV DISINFECTION SYSTEM REPLACEMENT 
CLIENT PROJECT NO. P034 
CONTRACT SPECIFICATIONS 
DIVISIONS 00 - 01 
BID SET 
VOLUME 1 OF 5 
MARCH 2024
	TABLE OF CONTENTS
	Division 00
	00_11_13
	00_21_13
	00_41_00
	Attachment A_Glasco
	Glasco UV - Letter Agreement
	Exhibit A - Glasco Documents
	GLASCO QUOTE GUV012-101455 REV B  VC-8-A800X4 PACIFICA RENTAL
	Glasco Layout Drawing

	Exhibit B - Fee Proposal Form
	Exhibit C - 46_66_75

	Attachment B_Telstar
	Letter Agreement


	00_43_14
	00_43_30
	00_43_36
	00_45_14.01
	00_45_19
	00_51_00
	00_52_00
	00_54_01
	00_54_34
	ATTACHMENT A - AGREEMENT BETWEEN BUYER AND SELLER - PROCUREMENT
	00_52_64 - Agreement Signed
	00_41_63 - Bid Form
	00_61_12 - Warranty Bond
	00_61_14 - Performance Bond
	00_61_73 - Payment Bond
	Addendum 1
	Original Bid
	Project Scope Understanding



	00_55_00
	00_60_09
	00_61_10
	00_61_15
	00_72_00
	00_73_00
	00_94_20
	00_94_21
	00_94_22

	Division 01
	01_11_00
	01_11_02
	01_14_00
	ATTACHMENT A - BYPASS PUMPING PLAN
	City of Pacifica, California UV Disinfection System Replacement Project (P034) | BYPASS CONTINGENCY PLAN | FINAL | March 2024
	Seal Page
	Contents
	Section 1 - Project Overview
	1.1    Project Description
	1.2    Existing Facilities and Equipment
	1.2.1    Structures
	1.2.2    Valves
	1.2.3    Gates
	1.2.4    Pumps
	1.2.5    Instrumentation and Control

	1.3    Temporary Bypass Equipment
	1.3.1    Plant Process Disinfection
	1.3.2    UW Chlorination
	1.3.3    IRR Water Reuse Disinfection

	1.4    General and Site-Specific Safety
	1.5    Drainage

	Section 2 - Bypass Phases
	2.1    Phase 1: Normal Operation (NTP - 3/2025)
	2.1.1    Activity Sequence
	2.1.2    Safety Considerations
	2.1.3    Contingency Response

	2.2    Phase 2: Bypass Testing (3/2025 – 4/2025)
	2.2.1    Activity Sequence
	2.2.2    Safety Considerations
	2.2.3    Contingency Response

	2.3    Phase 3: Bypassing (4/2025 – 9/2025)
	2.3.1    Activity Sequence
	2.3.2    Safety Considerations
	2.3.3    Contingency Response

	2.4    Phase 4: UV Startup (9/2025 – 10/2025)
	2.4.1    Activity Sequence
	2.4.2    Safety Considerations
	2.4.3    Contingency Response

	2.5    Phase 5: Normal Operation (10/2025 - Project Closeout)
	2.5.1    Activity Sequence
	2.5.2    Safety Considerations
	2.5.3    Contingency Response



	Attachments
	Attachment A1 CALERA CREEK WATER RECLAMATION PLANT 1996 RECORD DRAWINGS – FILTER/UV FACILITY EXCERPTS
	Attachment A2 TEMPORARY BYPASS PUMP SYSTEM-PUMP CURVES
	Attachment A3 2021 & 2022 PLANT FLOW DATA
	Attachment A4 BYPASS RESPONSE TIMES

	Figures
	Figure 1 CCWRP – Normal Operation Schematic Sequence
	Figure 2 CCWRP – Phase 2 – Bypass Testing Schematic Sequence
	Figure 3 CCWRP – Phase 3 – Bypassing Schematic Sequence
	Figure 4 CCWRP – Phase 4 – UV Startup Schematic Sequence
	Figure 5 CCWRP – Phase 5 – Normal Operation Schematic Sequence

	Abbreviations


	ATTACHMENT B - METHOD OF PROCEDURE (MOP)
	ATTACHMENT C - METHOD OF PROCEDURE (MOP) FORM
	ATTACHMENT D - READINESS CHECKLIST
	ATTACHMENT E - SAFETY CHECKLIST
	ATTACHMENT F - METHOD OF PROCEDURE (MOP) LOG

	01_20_20
	01_26_00
	01_29_73
	01_29_77
	01_31_19
	01_32_21
	01_32_34
	01_33_00
	ATTACHMENT A - CONTRACTOR SUBMITTAL TRANSMITTAL FORM

	01_35_21
	01_35_73
	01_41_00
	01_45_00
	01_45_17
	01_45_24
	ATTACHMENT A - CONCRETE SPECIAL INSPECTION SCHEDULE
	ATTACHMENT B - ARCHITECTURAL, MECHANICAL AND ELECTRICAL COMPONENTSSPECIAL INSPECTION SCHEDULE
	ATTACHMENT C - STRUCTURAL STEEL SPECIAL INSPECTION SCHEDULE
	ATTACHMENT D - STRUCTURAL STEEL BOLTING SPECIAL INSPECTION SCHEDULE

	01_50_00
	01_60_00
	ATTACHMENT A - SPARE PARTS, MAINTENANCE PRODUCTS,AND SPECIAL TOOLS INVENTORY LIST

	01_75_17
	01_77_00
	01_78_24
	01_78_36
	01_81_50





