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 City of Seattle
Invitation to Bid # TRN-2111
Title: First Hill Street Car Train Signals
Closing Date & Time:  March 20, 2013 @ 2:00pm 
Table 1: Solicitation Schedule
	Solicitation Schedule 
	Date

	ITB Issued 
	February 25, 2013

	Pre-Bid Conference (Optional)
	March 6, 2013,  9:00am

	Deadline for Questions
	March 12, 2013, 4:00pm

	Sealed Bids Due to the City
	March 20, 2013, 2:00pm


The City reserves the right to modify this schedule at the City’s discretion.  Notification of changes in the response due date would be posted on the City website or as otherwise stated herein.

All dates and times are Pacific 

BIDS MUST BE RECEIVED ON OR BEFORE THE CLOSING DATE AND TIME AT THE LOCATION SHOWN IN SECTION 6 “BID INSTRUCTIONS & INFORMATION”
Mark the outside of your mailing envelope indicating ITB # TRN-2111
1. BACKGROUND AND PURPOSE

Purpose: Through an inter-local agreement with Sound Transit, the City of Seattle is responsible for all aspects of development of the First Hill Streetcar, a new transit system approved by voters with the 2008 Sound Transit 2 measure.  This 2.5 mile transit line will require train signal equipment so that train movements are controlled by signals at switches and at intersection that provide for a train-only movement.  The equipment includes loop converters and relays that communicate the detection of the presence or absence of a train; microprocessor systems that control train signals; equipment cases for the microprocessor systems; signal displays and a message display; and miscellaneous equipment, wire and cable necessary to the system.  The City’s contractor for the First Hill Streetcar project will install the equipment.  The vendor will provide installation instructions, commissioning, testing and training services, spare parts and maintenance equipment.   
Single Award:  With this solicitation, the City intends to award one contract and does not anticipate multiple awards.  Regardless, the City reserves the right to make multiple or partial awards. 
2. SOLICITATION OBJECTIVES

The City expects to achieve the following outcomes through this solicitation:
· Select a vendor with long-term expertise in providing these products, so the City is guaranteed dependable, responsive, proven and expert services;

· Select a vendor that provides high quality equipment that is compliant to the Contract Documents at the lowest cost, and can deliver such within the project budget constraints, and according to the project schedule;

· Delivery is required by August 2013 to accommodate the construction schedule.

3. MINIMUM QUALIFICATIONS
The minimum qualifications and licensing requirements that the Vendor must meet in order to be eligible to submit a bid are on page 12, number 2 titled, ‘Minimum Qualifications’ in this solicitation.   Responses must clearly show compliance to these minimum qualifications. The City reserves the right, but is not obligated, to obtain clarification from the Vendor if compliance to the minimum qualifications is not clear in the Vendor’s response. Those that are not clearly responsive to these minimum qualifications shall be rejected by the City without further consideration.
Please see Page 12, number 2, Minimum Qualifications (Attachment 2) – This is a mandatory response. 

4. LICENSING AND BUSINESS TAX REQUIREMENTS
This solicitation and resultant contract may require additional licensing as listed below. The Vendor needs to meet all licensing requirements that apply to their business immediately after contract award or the City may reject the Vendor. 

Companies must license, report and pay revenue taxes for the Washington State business License (UBI#) and Seattle Business License, if they are required to hold such a license by the laws of those jurisdictions.  The Vendor should carefully consider those costs prior to submitting their offer, as the City will not separately pay or reimburse those costs to the Vendor.  

Seattle Business Licensing and associated taxes
1. If you have a “physical nexus” in the city, you must obtain a Seattle Business license and pay all taxes due before the Contract can be signed.  

2. A “physical nexus” means that you have physical presence, such as: a building/facility located in Seattle, you make sales trips into Seattle, your own company drives into Seattle for product deliveries, and/or you conduct service work in Seattle (repair, installation, service, maintenance work, on-site consulting, etc). 

3. We provide a Vendor Questionnaire Form in our submittal package items later in this ITB, and it will ask you to specify if you have “physical nexus”.

4. All costs for any licenses, permits and Seattle Business License taxes owed shall be borne by the Vendor and not charged separately to the City.  

5. The apparent successful Vendor must immediately obtain the license and ensure all City taxes are current, unless exempted by City Code due to reasons such as no physical nexus. Failure to do so will result in rejection of the bid/proposal.  

6. Self-Filing You can pay your license and taxes on-line using a credit card  https://dea.seattle.gov/self/
7. For Questions and Assistance, call the Revenue and Consumer Protection (RCP) office which issues business licenses and enforces licensing requirements.  The general e-mail is rca@seattle.gov.  The main phone is 206-684-8484, 
8. The licensing website is http://www.seattle.gov/rca/taxes/taxmain.htm.  

9. The City of Seattle website allows you to apply and pay on-line with a credit card if you choose.

10. If a business has extraordinary balances due on their account that would cause undue hardship to the business, the business can contact our office to request additional assistance. A cover-sheet providing further explanation, along with the application and instructions for a Seattle Business License is provided below for your convenience.  

11. Please note that those holding a City of Seattle Business license may be required to report and pay revenue taxes to the City.  Such costs should be carefully considered by the Vendor prior to submitting your offer.  When allowed by City ordinance, the City will have the right to retain amounts due at the conclusion of a contract by withholding from final invoice payments.
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State Business Licensing and associated taxes
Before the contract is signed, provide the State of Washington business license (a State “Unified Business Identifier” known as UBI #) and a Contractor License if required.  If the State of Washington has exempted your business from State licensing (for example, some foreign companies are exempt and in some cases, the State waives licensing because the company does not have a physical presence in the State), then submit proof of that exemption to the City.  All costs for any licenses, permits and associated tax payments due to the State as a result of licensing shall be borne by the Vendor and not charged separately to the City.
Instructions and applications are at    http://bls.dor.wa.gov/file.aspx 
Permits:  All permits required to perform work are to be supplied by the Vendor at no additional cost to the City.
5. SPECIFICATIONS and SCOPE OF WORK
SDOT and its streetcar vehicle and system consultant, LTK Engineering, have developed detailed technical specifications for the First Hill Street Car Train Signals (Attachment 1). Please see attached specifications: 
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Contract Term:  Contract term shall be upon delivery and acceptance of last product by City of Seattle authorized personnel. SDOT requests delivery by July 15, 2013, but holds September 15, 2013 as the mandatory delivery date. If a vendor does not meet the mandatory delivery date of September 15, 2013 they will be found non-responsive.
No Guaranteed Contract Utilization: The City does not guarantee utilization through any resultant contract.  The solicitation may provide estimates of utilization solely to help Vendors prepare their bids and does not serve as a guarantee of usage.  The City reserves the right to make multiple or partial awards, , and/or to order greater or less quantities based on City needs. The City reserves the right to use other appropriate contract sources to obtain these products or services, such as State of Washington Contracts. The City may also periodically re-solicit for new additions to the Vendor pool, to invite additional Vendors to submit bids for award.  Use of such supplemental contracts does not limit the right of the City to terminate existing contracts for convenience or cause.

Contract Expansion: Any resultant contract or Purchase Order may be expanded as allowed below. A modification may be considered per the criteria and procedures below, for any ongoing Contract that has not yet expired.  Likewise, a one-time Purchase Order may be modified if the bid reserved the right for additional orders to be placed within a specified period of time, or if the project or body of work associated with a Purchase Order is still active.  Such modifications must be mutually agreed.  The only person authorized to make such agreements on behalf of the City is the Buyer from the City Purchasing Division (Department of Finance and Administrative Services).  No other City employee is authorized to make such written notices.  Expansions must be issued in writing from the City Buyer in a formal notice.  The Buyer will ensure the expansion meets the following criteria collectively:  (a)  it could not be separately bid, (b) the change is for a reasonable purpose, (c) the change was not reasonably known to either the City or Vendor at time of bid or else was mentioned as a possibility in the bid (such as a change in environmental regulation or other law); (d) the change is not significant enough to be reasonably regarded as an independent body of work; (e) the change could not have attracted a different field of competition; and (f) the change does not vary the essential identity or main purpose of the contract.  The Buyer shall make this determination, and may make exceptions for immaterial changes, emergency or sole source conditions, or for other situations as required in the opinion of the Buyer. 

Note that certain changes are not considered an expansion of scope, including an increase in quantities ordered, the exercise of options and alternates in the bid, or ordering of work originally identified within the originating solicitation. If such changes are approved, changes are conducted as a written order issued by the City Purchasing Buyer in writing to the Vendor.
No Minimum Order: There is no minimum order size for this contract.

One-time Purchase Order Prices:  This Bid is for a one-time purchase, pricing shall be firm and fixed for that purchase, and shall not be subject to requests for price increases by the Vendor.  With this said, the Vendor may submit requests to reduce and decrease the price.

The City will not be bound by prices contained in an invoice that are higher than those in the contract.  Unless the higher price has been accepted by the City and the contract amended, the invoice may be rejected and returned to the Vendor for corrections.   

Right to Replace Products & Product Discontinuance:  In the event the manufacturer discontinues or replaces a product, Vendor may request the City substitute a new product or model on the contract.  The City may allow the Vendor to provide a substitute product, upon confirmation that the product has been discontinued.  Pricing for such a product replacement or substitute must be the same discount rate as provided to the City on the original product.

Prohibition on Advance Payments The City does not accept requests for early payment, down payment or partial payment, unless the ITB specifically allows such.  Maintenance subscriptions may be paid up to one year in advance provided that should the City terminate early, the amount paid shall be reimbursed to the City on a prorated basis; all other expenses are payable net 30 days after receipt and acceptance of satisfactory compliance.

Environmental Specifications

Green Seal Products: Vendor shall use Green Seal, Eco Logo or other certified cleaning products if approved by the City, in performance of all cleaning and janitorial work to protect the health, safety, wellness and environmentally sustainable practices that the City requires of companies doing business with the City.  Cleaning products, floor care products and other products used in the performance of work that carry a Green Seal certification are required. The Bidder shall identify the products that the Bidder intends to use at the City facilities and shall list them on the Offer Form, with a notation to confirm the Green Seal product certification.  The Green Seal website is: http://www.greenseal.org/findaproduct/index.cfm.  The City has contracts with various vendors who will supply the successful Bidder with Green Seal certified products for use in performance of City contract work, at City contract pricing. For the list of vendors, contact the City Buyer.
Environmental Standards: Unless notified otherwise by the Vendor, products bid will be considered compliant to USEPA Standards. been published by the USEPA, unless specified otherwise herein. 
See USEPA Standards at:  http://www.epa.gov/epaoswer/non-hw/procure/index.htm
6.  BID INSTRUCTIONS & INFORMATION.
Bid Procedures and Process
This chapter details City procedures for directing the ITB process.  The City reserves the right in its sole discretion to reject the Bid of any Vendor that fails to comply with any procedures outlined in this chapter.

Registration into City Registration System
If you have not previously completed a one-time registration into the City of Seattle Registration system, we request that you register at this time at: http://www2.seattle.gov/VendorRegistration/ .  The Registration System is used by City staff to locate your contract(s) and identify companies for bid lists on future purchases.  Bids are not rejected for failure to register, however, if you are awarded a contract and have not registered, you will be required to register, or you will be added into the system. Women and minority owned firms are asked to self-identify.  If you need assistance, please call 206-684-0444.  

Communications

All vendor communications concerning this acquisition shall be directed to the Buyer shown below:
Laura Kim
206-684-0445
Laura.kim@seattle.gov
Unless authorized by the Buyer, no other City official or City employee is empowered to speak for the City with respect to this solicitation.  Any vendor seeking to obtain information, clarification, or interpretations from any other City official or City employee other than the Buyer is advised that such material is used at the Vendor’s own risk.  The City will not be bound by any such information, clarification, or interpretation.  

Following the bid deadline, Vendors shall continue to direct communications to only the City Buyer.  The Buyer will send out information to responding companies as decisions are concluded.
Pre-Bid Conference 

The City shall conduct an optional Pre-Bid conference at the date and time on page 1, at the City Purchasing Office, 700 5th Avenue, Suite 4112, Seattle, Washington.  Vendors are not required to attend in order to be eligible to submit a Bid.  The purpose of the meeting is to answer questions potential Vendors may have regarding the solicitation document and to discuss and clarify issues.  This is an opportunity for Vendors to raise concerns regarding specifications, terms, conditions, and any requirements of this solicitation.  Failure to raise concerns over any issues at this opportunity will be a consideration in any protest filed regarding such items that were known as of this pre-bid conference.
Those unable to attend in person may participate via telephone.  The Buyer will set up a conference bridge for Vendors interested in participating via conference call.  Contact the Buyer at least two days in advance of the conference when requesting access by phone.  

Questions

Questions are to be submitted to the Buyer no later than the date and time on page 1, in order to allow sufficient time for the City Buyer to consider the question before the bids are due.  The City prefers such questions to be through e-mail directed to the City Buyer e-mail address. Failure to request clarification of any inadequacy, omission, or conflict will not relieve the Vendor of any responsibilities under this Bid or any subsequent contract.  It is the responsibility of the Vendor to assure that they received responses to the questions if any are issued.

Changes to the ITB/Addenda
A change may be made by the City if, in the sole judgment of the City, the change will not compromise the City’s objectives in this acquisition.  A change to this ITB will be made by formal written addendum issued by the City’s Buyer. Addenda issued by the City shall become part of this ITB specification and will be included as part of the final Contract. It is the responsibility of the interested Vendor to assure that they have received Addenda.

Bid Blog

Our website has an option for those companies familiar with RSS Technology.  You may opt to subscribe to an “RSS Feed” on our new Blog (titled “The Buy Line”).  This is optional; it is for your convenience and recommended for those companies familiar with RSS technology.   If you are not familiar and would like to learn, you may call the City Buyer for assistance. The RSS Feed technology provides alerts for updates, including addenda, or information that is posted on our blog for solicitation you are interested in.  http://www.seattle.gov/purchasing/
Receiving Addenda and/or Question and Answers 

The City Buyer will make efforts to provide you notice, either through the RSS Feed or e-mail notices that changes or addendums have been posted on our website. Notwithstanding efforts by the City, it remains the obligation and responsibility of the Vendor to learn of any addendums, responses, or notices issued by the City.  Such efforts by the City to provide notice or to make it available on the website do not relieve the Vendor from the sole obligation for learning of such material.  

Some third-party services independently post City of Seattle bids on their websites.  The City does not guarantee that such services have accurately provided bidders with all information particularly Addendums or changes to bid date/time.

All Bids sent to the City shall be considered compliant to all Addendums, with or without specific confirmation from the Bidder that the Addendum was received and incorporated.  However, the Buyer can reject the Bid if it does not reasonably appear to have incorporated the Addendum.  The Buyer could decide that the Bidder did incorporate the Addendum information, or could determine that the Bidder failed to incorporate the Addendum changes and that the changes were material so that the Buyer must reject the Offer, or the Buyer may determine that the Bidder failed to incorporate the Addendum changes but that the changes were not material and therefore the Bid may continue to be accepted by the Buyer.

Submittal Requirements

This section details City procedures for bid submittal. 
1. Number all pages sequentially.  The format should follow closely that requested in this ITB.

2. The City may designate page limits for certain sections of the response.  Any pages that exceed the page    limit will be excised from the document for purposes of evaluation.  

3. Proposers have full responsibility to ensure the response arrives at the City within the deadline. A late 

              submittal may be rejected, unless the lateness is waived as immaterial by the City Purchasing and  

              Contracting Services Director, given specific fact-based circumstances.  Late responses may be returned 
              unopened to the submitting firm; or PCSD may accept the package and make a determination as to lateness.

4. The response should be in an 8 1/2” by 11” format.  Non-recyclable materials are strongly discouraged. 

             Proposers are encouraged to “double side”.  If there are page limitations, one side of a printed page is  

             considered one page.
5.  NOTE:  The City will not accept Fax and CD copies as an alternative to the paper or electronic e-mail copy submittal.  If a CD or fax version is delivered to the City, the paper or electronic e-mail copy will be the only official version accepted by the City.

Late Submittals
The submitter has full responsibility to ensure the response arrives at City Purchasing within the deadline. A submittal after the time fixed for receipt will not be accepted unless the lateness is waived by the City as immaterial based upon a specific fact-based review.  Responses arriving after the deadline may be returned unopened to the Vendor, or the City may accept the package and make a determination as to lateness. 

Paper Copy Submittal
Submittal Requirements:  One (1) original, one (1) copies, and one (1) CD copy of the response must be received no later than the date and time specified on the procurement schedule or as otherwise amended.  

Table 2: Paper Copy Submittal Addresses
	Physical Address (courier)
	Mailing Address (For U.S. Postal Service mail)

	City Purchasing and Contracting Services Div.
Seattle Municipal Tower

700 Fifth Ave Ste 4112
Seattle, WA 98104-5042
	City Purchasing and Contracting Services Div.
Seattle Municipal Tower

P.O. Box 94687

Seattle, WA 98124-4687


1. Paper-copy submittals should be in a sealed box or envelope clearly marked and addressed with the PCSD Buyer name, bid title and number.  If packages are not clearly marked, the Bidder has all risks of the package being misplaced and not properly delivered. 

2. The submittal may be hand-delivered or must otherwise be received by the Buyer at the address provided, by the submittal deadline.  Please note that delivery errors will result without careful attention to the proper address.

3. Submittals and their packaging (boxes or envelopes) should be clearly marked with the name and address of the Proposer.
Preferred Paper and Binding
The City requests a particular submittal format, to reduce paper, encourage our recycled product expectations, and reduce package bulk.  Bulk from binders and large packages are unwanted. Vinyl plastic products are unwanted. The City also has an environmentally-preferable purchasing commitment, and seeks a package format to support the green expectations and initiatives of the City. 
1. City seeks and prefers submittals on 100% PCF paper, consistent with City policy and City environmental practices.  Such paper is available from Keeney’s Office Supply at 425-285-0541 or Complete Office Solutions at 206-650-9195. 
2. Please do not use any plastic or vinyl binders or folders.  The City prefers simple, stapled paper copies. If a binder or folder is essential due to the size of your submission, they are to be fully 100% recycled stock.  Such binders are available from Keeney’s Office Supply at 425-285-0541 or Complete Office Solutions at 206-650-9195.
3. Please double-side submittal. 

Electronic Copy Submittal
In lieu of an official paper copy, bidders may submit their bid documents via an e-mail process described below with all other bid requirements remaining the same.  The City will use a secure mailbox to receive and protect bids for a sealed opening at the designated date and time.  
1. To submit an electronic copy, bidders can e-mail their bid documents on or before the bid opening date and time as shown on Table 1 - Procurement Schedule or as otherwise amended to:     
securebid@seattle.gov   


Note:  Do not e-mail your bid response to any other e-mail address.

2. Title the e-mail with the bid title, number and company name. 
3. Any risks associated with the electronic transmission of the bid submittal are borne by the      Bidder.  
4. The City e-mail system will generally allow documents up to, but no larger than, 20   Megabytes. 
5. If the bidder also submits a paper-copy, the City will determine which form takes precedence in the event of discrepancies.
6.        The City intends to send a confirming e-mail in reply.  However, a bidder may also call (206) 684-0444            

            to confirm that there bid has been received by the City.
Bid Opening
The Bid shall be publicly opened by the City at the date and time specified, at the City Purchasing office.  
Bid and Price Specifications
Vendor shall provide Offer on forms provided by the City, indicating unit prices for each item, if applicable, attaching additional pages if needed.  In the case of difference between the unit price and the extended price, the City shall use the unit price.  The City may correct the extended price accordingly.   Unless specified otherwise on the Offer Form, Vendor shall quote prices F.O.B. Destination, with freight prepaid and allowed.  All prices are to be in US Dollars.

Do Not Submit Extra Comments, Explanations, Information or Changes
The City will reject bids that the Buyer finds to be taking material exception to the City specifications and City contract.  Therefore, be careful that you do not add information or explanations on your Offer form.  Do not take exceptions, do not offer alternatives (unless the City specifically requests), and do not mark the Offer with changes to specifications or the contract.  Do not attach your own boilerplate.   Even adding an explanation about your pricing could result in rejection of your bid.  This decision will be made in the sole opinion of the Buyer. If the Offer Form doesn’t seem to adequately address your concern or clarification, call the Buyer for direction.
Prompt Payment Discount
On the Offer form or submittal, the Vendor may state a prompt payment discount term, if the Vendor offers one to the City.  A prompt payment discount term of ten or more days will be considered for bid tabulation.

Taxes
The City is exempt from Federal Excise Tax (Certificate of Registry #9173 0099K exempts the City).  Washington state and local sales tax will be an added line item although taxes are not used in bid tabulation for award.

Interlocal Purchasing Agreements
This is for information only and consent of the Vendor, and will not be used to determine award.  RCW 39.34 allows cooperative purchasing between public agencies, non profits and other political subdivisions.  Public agencies that file an Intergovernmental Cooperative Purchasing Agreement with the City of Seattle may purchase from Contracts established by the City.  The seller agrees to sell additional items at the bid prices, terms and conditions, to other eligible governmental agencies that have such agreements with the City.  The City of Seattle accepts no responsibility for the payment of the purchase price by other governmental agencies.  Should the Vendor require additional pricing for such purchases, the Vendor is to name such additional pricing upon Offer.
Contract Terms and Conditions
Vendors are to carefully review all specifications, requirements, Terms and Conditions (see Attachment #1), and insurance requirements.  Submittal of a response is agreement to all Terms and Conditions. All specifications, requirements, terms and conditions are mandatory and all submittals should anticipate full compliance with no exceptions to these Terms and Conditions. 
Incorporation of ITB and Bid in Contract
This ITB and the Vendor’s response, including all promises, warranties, commitments, and representations made in the successful Bid, shall be binding and incorporated by reference in the City’s contract with the Vendor.

Effective Dates of Offer
Offered prices in Bid must remain valid until City completes award.  Should any Vendor object to this condition, the Vendor must provide objection through a question and/or complaint to the Buyer prior to the bid closing date.
Cost of Preparing Bids
The City will not be liable for any costs incurred by the Vendor in the preparation and presentation of Bids submitted in response to this ITB including, but not limited to, costs incurred in connection with the Vendor’s participation in demonstrations and the pre-Bid conference.
Vendor Responsibility to Examine Documents
It is the Vendor responsibility to examine all specifications and conditions thoroughly, and comply fully with specifications and all attached terms and conditions.  Vendors must comply with all Federal, State, and City laws, ordinances and rules, and meet any and all registration requirements where required for Vendors as set forth in the Washington Revised Statutes.  By responding to this Invitation to Bid (ITB), Bidder agrees that he/she has read and understands all documents within this ITB package.

Vendor Responsibility to Provide Full Response
It is the Vendor’s responsibility to provide a full and complete written response and Offer Form that does not require interpretation or clarification by the Buyer.  The Vendor is to provide all requested materials, forms and information. The Vendor is responsible to ensure the Offer properly and accurately reflects the Vendor specifications and offering.  The City does not accept materials to supplement the bid after the bid deadline; however this does not limit the right of the City to consider additional materials that are obtained by the City such as references or past experience, even if such materials were not specifically submitted by the Vendor, or to seek clarifications from the Vendor as needed by the City. 

Do Not Attach Additional Materials with your Bid

Do not insert material sheets, extra product options, comments on boilerplate, supplemental or suggested contract terms, or other similar materials unless such materials are specifically requested by the City or are necessary to show an “or equal” product specification.  Such additional materials can compromise the clarity of your bid and result in rejection of your offer.  If the materials conflict with your Offer, the City will not be obligated to clarify or determine which has priority; the City may instead reject your bid. 
Changes or Corrections to Bids

Prior to the bid submittal closing date and time established for this ITB, a Vendor may make changes to its bid provided the change is initialed and dated by the Vendor.  No change to a bid shall be made after the bid closing date and time. Note that you cannot change, mark-up or cross-out any condition, format, provision or term that appears on the City’s published Offer Form. If you need to change any of your own prices or answers that you write on the Offer Form must be made in pen, initialed, and be clear in intent.  Do not use white-out.
Errors in Bids

Vendors are responsible for errors and omissions in their Bids.  No such error or omission shall diminish the Vendor’s obligations to the City.
Withdrawal of Bid

A submittal may be withdrawn by written request of the submitter, prior to bid closing.  After the closing date and time, the submittal may be withdrawn only with permission by the City.

Rejection of Bids and Rights of Award
The City reserves the right to reject any or all Bids at any time with no penalty.  The City also has the right to waive immaterial defects and minor irregularities in any submitted Bid.

Bid Disposition

All material submitted in response to this ITB shall become the property of the City upon delivery to the Buyer.

Equal Benefits
Seattle Municipal Code Chapter 20.45 (SMC 20.45) requires consideration of whether bidders provide health and benefits that are the same or equivalent to the domestic partners of employees as to spouses of employees, and of their dependents and family members.  The bid package includes a “Vendor Questionnaire” which is the mandatory form on which you make a designation about the status of such benefits. If your company does not comply with Equal Benefits and does not intend to do so, you must still supply the information on the Vendor Questionnaire. Instructions are provided at the back of the Questionnaire.  
Women and Minority Subcontracting 
The City intends to provide the maximum practicable opportunity for successful participation of minority and women owned firms, given that such businesses are underrepresented.  If a Bidder intends to subcontract any work, the City requires he/she agree to SMC Chapter 20.42 and  include with their Bid an Inclusion Plan showing  meaningful subcontracting opportunities for minority and women owned firms. The Inclusion Plan is embedded in the Vendor Questionnaire. The City reserves the right to improve the Plan with the successful Bidder before contract execution.  Good faith efforts to perform will be a material contract provision. Bidders should use whatever selection methods and strategies the Prime Bidder finds effective for successful WMBE participation.  . At the request of the City, Vendors must furnish evidence of the Vendor's compliance, including documentation such as copies of agreements with WMBE subcontractor either before contract execution or during contract performance.  

Insurance Requirements
Insurance requirements in the attached Terms and Conditions shall apply, unless modified by further materials within this solicitation.  If formal proof of insurance is required to be submitted to the City before execution of the Contract, the City will remind the successful Vendor in the Intent to Award letter.  The apparent successful Vendor must promptly provide such proof of insurance to the City in reply to the Intent to Award Letter.  Contracts will not be executed until all required proof of insurance has been received and approved by the City.  Vendors are encouraged to immediately contact their Broker to begin preparation of the required insurance documents, in the event that the Vendor is selected as a finalist.  Vendors may elect to provide the requested insurance documents within their Bid.
Proprietary Materials

The State of Washington’s Public Records Act (Release/Disclosure of Public Records) Under Washington State Law (reference RCW Chapter 42.56, the Public Records Act) all materials received or created by the City of Seattle are considered public records.  These records include but are not limited to bid or proposal submittals, agreement documents, contract work product, or other bid material.  

The State of Washington’s Public Records Act requires that public records must be promptly disclosed by the City upon request unless that RCW or another Washington State statute specifically exempts records from disclosure.  Exemptions are narrow and explicit and are listed in Washington State Law (Reference RCW 42.56 and RCW 19.108).  

Bidders/proposers must be familiar with the Washington State Public Records Act and the limits of record disclosure exemptions.  For more information, visit the Washington State Legislature’s website at http://www1.leg.wa.gov/LawsAndAgencyRules). 

If you have any questions about disclosure of the records you submit with your bid, please contact City Purchasing at (206) 684-0444. 

Marking Your Records Exempt from Disclosure (Protected, Confidential, or Proprietary)

As mentioned above, all City of Seattle offices (“the City”) are required to promptly make public records available upon request.  However, under Washington State Law some records or portions of records are considered legally exempt from disclosure and can be withheld.  A list and description of records identified as exempt by the Public Records Act can be found in RCW 42.56 and RCW 19.108.

If you believe any of the records you are submitting to the City as part of your bid/proposal or contract work products, are exempt from disclosure you can request that they not be released before you receive notification.  To do so you must complete the City Non-Disclosure Request Form (“the Form”) provided by City Purchasing (see attached) and very clearly and specifically identify each record and the exemption(s) that may apply.  (If you are awarded a City contract, the same exemption designation will carry forward to the contract records.)

The City will not withhold materials from disclosure simply because you mark them with a document header or footer, page stamp, or a generic statement that a document is non-disclosable, exempt, confidential, proprietary, or protected.  Do not identify an entire page as exempt unless each sentence is within the exemption scope; instead, identify paragraphs or sentences that meet the specific exemption criteria you cite on the Form.  Only the specific records or portions of records properly listed on the Form will be protected and withheld for notice.  All other records will be considered fully disclosable upon request. 

If the City receives a public disclosure request for any records you have properly and specifically listed on the Form, the City will notify you in writing of the request and will postpone disclosure.  While it is not a legal obligation, the City, as a courtesy, will allow you up to ten business days to file a court injunction to prevent the City from releasing the records (reference RCW 42.56.540).  If you fail to obtain a Court order within the ten days, the City may release the documents. 

The City will not assert an exemption from disclosure on your behalf.  If you believe a record(s) is exempt from disclosure you are obligated to clearly identify it as such on the Form and submit it with your solicitation.  Should a public record request be submitted to City Purchasing for that record(s), you can then seek an injunction under RCW 42.56 to prevent release.  By submitting a bid document, the bidder acknowledges this obligation; the proposer also acknowledges that the City will have no obligation or liability to the proposer if the records are disclosed.


Requesting Disclosure of Public Records

The City asks bidders and their companies to refrain from requesting public disclosure of bids until an intention to award is announced.  This measure is intended to protect the integrity of the solicitation process particularly during the evaluation and selection process or in the event of a cancellation or re-solicitation.  With this preference stated, the City will continue to be responsive to all requests for disclosure of public records as required by State Law.

Ethics Code
The Seattle Ethics Code was revised June  2009 for City employees and elected officials. The Code covers certain vendors, contractors and consultants. Please familiarize yourself with the new code:  http://www.seattle.gov/ethics/etpub/et_home.htm.  Attached is a pamphlet for Vendors, Customers and Clients.  Any questions should be addressed to  Seattle Ethics and Elections Commission at 206-684-8500.
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No Gifts and Gratuities.  Vendors shall not directly or indirectly offer anything of value (such as retainers, loans, entertainment, favors, gifts, tickets, trips, favors, bonuses, donations, special discounts, work, or meals) to any City employee, volunteer or official, if it is intended or may appear to a reasonable person to be intended to obtain or give special consideration to the Vendor.  An example is giving a City employee sporting event tickets to a City employee that was on the evaluation team of a bid you plan to submit. The definition of what a “benefit” would be is very broad and could include not only awarding a contract but also the administration of the contract or the evaluation of contract performance.  The rule works both ways, as it also prohibits City employees from soliciting items of value from vendors.  Promotional items worth less than $25 may be distributed by the vendor to City employees if the Vendor uses the items as routine and standard promotions for the business.

Involvement of Current and Former City Employees

If a Vendor has any current or former City employees, official or volunteer, working or assisting on solicitation of City business or on completion of an awarded contract, you must provide written notice to City Purchasing of the current or former City official, employee or volunteer’s name.  The Vendor Questionnaire within your bid documents prompts you to answer that question.  You must continue to update that information to City Purchasing during the full course of the contract.  The Vendor is to be aware and familiar with the Ethics Code, and educate vendor workers accordingly.

Contract Workers with more than 1,000 Hours

The Ethics Code has been amended to apply to vendor company workers that perform more than 1,000 cumulative hours on any City contract during any 12-month period.  Any such vendor company employee covered by the Ethics Code must abide by the City Ethics Code. The Vendor is to be aware and familiar with the Ethics Code, and educate vendor workers accordingly.

No Conflict of Interest 

Vendor (including officer, director, trustee, partner or employee) must not have a business interest or a close family or domestic relationship with any City official, officer or employee who was, is, or will be involved in selection, negotiation, drafting, signing, administration or evaluating Vendor performance. The City shall make sole determination as to compliance.  
7.  BID SUBMITTALS

Submit Bid in the following format and attachments.  Attach each form within your bid.  (Note:  Any Addendum could change the forms provided below.)  The Bidder Instructions have specified how the Buyer will consider a failure to incorporate changes made by Addendum): 
1. Legal Name:  Submit a certificate, copy of web-page, or other documentation from the Corporation Commission in which you incorporated that shows your legal name as a company.  Many companies use a “Doing Business As” name or a nickname in their daily business.  However, the City requires the legal name of your company, as it is legally registered.  When preparing all forms below, be sure to use the proper company legal name. Your company’s legal name can be verified through the State Corporation Commission in the state in which you were established, which is often located within the Secretary of State’s Office for each state at http://www.coordinatedlegal.com/SecretaryOfState.html
2. Minimum Qualifications (Attachment 2) :  This response is mandatory.  The determination that you have achieved all minimum qualifications is made from this or similar document alone,  and therefore, the Buyer is not obligated to check references or search other materials in your bid to make this decision.  
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3. Vendor Questionnaire (Attachment 3):  This response is mandatory.  Submit this questionnaire even if you have sent one in to the City on a previous bid.
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4. Bid Offer Form (Attachment 4):  This response is mandatory. 
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Submittal Checklist

This checklist is for your convenience only.  It does not need to be submitted with your bid.  This checklist summarizes each form that is required to complete and submit your bid package to the City.

	Cover Sheet
	

	Legal Name
	

	Minimum Qualifications (Attachment 2)
	Mandatory

	Vendor Questionnaire (Attachment 3)
	Mandatory

	Bid Offer Form (Attachment 4)
	Mandatory


8.  EVALUATION PROCESS

The City shall select the lowest responsive and responsible Vendor(s), and may consider multiple awards or partial awards to achieve the best overall price to the City.
Responsiveness and Responsibility:  City Purchasing shall review submittals to determine basic responsiveness (timely submittal, all required forms submitted, etc), responsibility (minimum qualifications, equal benefit determinations, etc), a responsive and responsible Subcontracting Inclusion Plan, and technical minimum requirements if any (delivery date, required specifications etc).  An initial review will be made after opening, however additional and more detailed reviews may also be made during evaluation and prior to contract award.  The review may be made of all Vendors or only as needed to determine the lowest responsive and responsible Vendor for purposes of award. 

Specifications:  Before tabulating pricing, the City will evaluate Vendor compliance with specifications and bid requirements, and determinations of “approved equal” alternates.  If submitting an “approved equal” the bidder is to provide sufficient materials to show that the product is equivalent, by attaching comprehensive manufacturering specifications or other appropriate materials.  Separately, the Buyer may also obtain and rely upon a manufacturer line card if the Buyer needs verification that the product is compliant.  In the event the manufacturer specification material differs from the Bidders response or Bidder materials, the Bidder must clearly explain in their bid why the manufacturer specification material would be different than the specifications in the Bid or the Buyer may rely upon the manufacturer specification materials alone to make the determination. 
Pricing:  Items on price sheets shall then be calculated for purposes of award.  Item totals will be totaled for all items for a tabulated total.  In the event of an error in math, unit pricing will be considered the correct price and will be used. If any cost item is missing from a bidder Offer Form, the City reserves the right to reject that Bid or to calculate and compare bids without that cost item considered.  
Prompt Payment Discount: The City will then calculate and reduce the pricing submitted, by applying any prompt payment discounts.
Local Business Tax Revenue Consideration:  SMC 20.60.106 (H) authorizes that in determining the lowest and best bid, the City shall consider the tax revenues derived by the City from its business and occupation, utility, sales and use taxes from the proposed purchase.   The City will apply SMC 20.60.106(H) and calculate when the value could serve as a differentiator to determine the lowest bid. The City of Seattle’s Business and Occupation Tax rate varies according to business classification.  Typically, the rate for service such as consulting and other professional services is .00415% and for retail or wholesale sales and associated services, the rate is .00215%.  Only vendors that have a City of Seattle Business License and have an annual gross taxable Seattle income of $100,000 or greater, pay Business and Occupation Tax.  

9.  AWARD AND CONTRACT EXECUTION INSTRUCTIONS
The City Buyer intends to provide written notice of the intention to award in a timely manner and to all Vendors responding to the Solicitation.  Please note, however, that there are time limits on protests to bid results, and Vendors have final responsibility to learn of results in sufficient time for such protests to be filed in a timely manner.   
Protests and Complaints
The City has rules to govern the rights and obligations of interested parties that desire to submit a complaint or protest to this ITB process.  Please see the City website at http://www.seattle.gov/purchasing  for these rules.  Interested parties have the obligation to be aware of and understand these rules, and to seek clarification as necessary from the City.

No Debriefs
The City issues results and award decisions to all bidders. The City does not provide debriefs. 

Instructions to the Apparently Successful Vendor(s)
The Apparently Successful Vendor(s) will receive an Intention to Award Letter from the Buyer after award decisions are made by the City.  The Letter will include instructions for final submittals that are due prior to execution of the contract or Purchase Order.  The Vendor will be expected to provide all essential documents within ten (10) business days.  This includes attaining a Seattle Business License and payment of all associated taxes due and providing proper proof of insurance.  If the selected Vendor fails to complete all the final submittals within the allotted ten (10) days, the City may elect to cancel the intended award and award to the next ranked Vendor, or cancel or reissue this solicitation.  Cancellation of an award for failure to execute the Contract in the timeframes above may result in Bidder disqualification for future solicitations for this same or similar product/service.

Final Submittals Prior to Award
The Vendor(s) should anticipate that the Letter will require at least the following.  Vendors are encouraged to prepare these documents as soon as possible, to eliminate risks of late compliance.

· Ensure Seattle Business License is current and all taxes due have been paid.

· Ensure the company has a current State of Washington Business License.

· Supply Evidence of Insurance to the City Insurance Broker if applicable
· Special Licenses (if any)

· Proof of certified dealer status (if applicable)

· Intent to Pay Prevailing Wage Online Registration (if applicable) for Prime and all Subcontractors
· Contract Bond (if applicable)

· Supply a Taxpayer Identification Number and W-9 Form 

Taxpayer Identification Number and W-9
Unless the apparently successful Vendor has already submitted a fully executed Taxpayer Identification Number and Certification Request Form (W-9) to the City, the apparently successful Vendor must execute and submit this form prior to the contract execution date.  
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Additional Attachments
The following documents have been embedded within this page.  To open, double click on icon.  
Attachment #5:  Contract Terms and Conditions 
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Attachment #6:  Insurance Requirements
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SECTION 05 05 00

COMMON WORK RESULTS FOR METALS

PART 1 GENERAL

1.01  SECTION INCLUDES
A.  Galvanizing.
B. Shop applied coatings for metal fabrications.
C. Welding.
1.02 MEASUREMENT AND PAYMENT
A. Measurement: No separate measurement will be made for Work specified in this Section.
B. Payment:

1.  Work specified in this section is incidental to Work described in other sections.

2. The Contract lump sum price will be payment in full for furnishing all labor, materials,
tools, equipment, and incidentals and completing Work as specified.

1.03 REFERENCES
A.  Definitions:

1. Galvanneal: Hot-dip zinc coating process followed by heating steel to approximately
1000 to 1050 degrees F and holding at this temperature to allow the zinc coating to
alloy with iron by diffusion between the molten zinc and iron from the steel.

2. Hot-dip galvanizing: Dipping steel members and assemblies into molten zinc for
lasting, or long-term corrosion protection. Resultant zinc coating fuses permanently
with base steel material.

B. Reference Standards:

1.  Section incorporates by reference the latest revisions of the following documents:

2. The American Society for Nondestructive Testing (ASNT)

a. Recommended Practice No. SNT-TC-1A: Personnel Qualification and
Certification in Nondestructive Testing

3.  ASTM International (ASTM):

a. ASTM A53/A53M, Standard Specifications for Pipe, Steel, Black and Hot-Dipped
Zinc-Coated, Welded and Seamless
First Hill Streetcar Section 050500 - 1 SDOT
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ASTM A123/A123M, Standard Specifications for Zinc (Hot-Dip Galvanized)
Coatings on Iron and Steel Products

ASTM A143/143M, Standard Practice for Safeguarding against Embrittlement of
Hot-Dip Galvanized Structural Steel Products and Procedure for Detecting
Embrittlement

ASTM A153/A153M, Standard Specifications for Zinc Coating (Hot-Dip) on Iron
and Steel Hardware

ASTM A384/A384M, Standard Practice for Safeguarding against Warpage and
Distortion During Hot-Dip Galvanizing of Steel Assemblies

ASTM A385/A385M, Standard Practice for Providing High-Quality Zinc Coatings
(Hot Dip)

ASTM A653/A653M, Standard Specification for Steel Sheet, Zinc-Coated
(Galvanized) or Zinc-Iron Alloy-Coated (Galvannealed) by the Hot-Dip Process

ASTM A780/A780M, Standard Practice for Repair of Damaged and Uncoated
Areas of Hot-Dip Galvanized Coatings

ASTM B6, Standard Specification for Zinc
ASTM B117, Standard Practice for Operating Salt Spray (Fog) Apparatus

ASTM D522, Standard Test Methods for Mandrel Bend Test of Attached Organic
Coatings

ASTM D968, Standard Test Methods for Abrasion Resistance of Organic
Coatings by Falling Abrasive

ASTM D1308, Standard Test Method for Effect of Household Chemicals on
Clear and Pigmented Organic Finishes

ASTM D2247, Standard Practice for Testing Water Resistance of Coatings in
100% Relative Humidity

ASTM D2248, Standard Practice for Detergent Resistance of Organic Finishes

ASTM D2794, Standard Test Method for Resistance of Organic Coatings to the
Effects of Rapid Deformation (Impact)

ASTM D3170, Standard Test Method for Chipping Resistance of Coatings
ASTM D3359, Standard Test Methods for Measuring Adhesion by Tape Test
ASTM D3363, Standard Test Method for Film Hardness by Pencil Test

ASTM D3451, Standard Guide for Testing Coating Powders and Powder
Coatings

Section 050500 - 2 SDOT
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u. ASTM D6132, Standard Test Method for Nondestructive Measurement of Dry
Film Thickness of Applied Organic Coatings Using an Ultrasonic Gage

v. ASTM D6695, Standard Practice for Xenon-Arc Exposures of Paint and Related
Coatings

w. ASTM D7091, Standard Practice for Nondestructive Measurement of Dry Film
Thickness of Nonmagnetic Coatings Applied to Ferrous Metals and
Nonmagnetic, Nonconductive Coatings Applied to Non-Ferrous Metals

X.  ASTM E94, Standard Guide for Radiographic Testing
y.  ASTM E164, Standard Practice for Contact Ultrasonic Testing of Weldments

zZ. ASTM E165, Standard Practice for Liquid Penetrant Examination for General
Industry

aa. ASTM E709, Standard Guide for Magnetic Particle Testing

bb. ASTM E1032, Standard Test Method for Radiographic Examination of
Weldments

cc. ASTM G151, Standard Practice for Exposing Nonmetallic Materials in
Accelerated Test Devices that Use Laboratory Light Sources

dd. ASTM G155, Standard Practice for Operating Xenon Arc Light Apparatus for
Exposure of Non-Metallic Materials

4.  American Welding Society (AWS)
a. AWS A5 Series, Filler Metal Specifications
b. AWS B1.10M/B1.10, Guide for the Nondestructive Examination of Welds
c. AWS D1.1/D1.1M, Structural Welding Code — Steel
d. AWS D1.3/D1.3M, Structural Welding Code — Sheet Steel
e. AWS QC1, Standard for AWS Certification of Welding Inspectors
5.  City of Seattle

a. City of Seattle Standard Specifications for Road, Bridge and Municipal
Construction (“Standard Specifications”)

6. The Society for Protective Coatings (SSPC)
a. SSPC-SP 6/NACE No. 3, Commercial Blast Cleaning

b. SSPC-SPS8, Pickling
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1.04 SUBMITTALS
A. Procedures: Section 01 33 00, Submittal Procedures.
B. Certification:

1.  Furnish notarized certificates of compliance with ASTM and AWS requirements
specified in this Section.

2. Certifications shall state that the galvanizing or finish is in conformance with this
Section.

a. Each certificate for galvanizing shall be signed by the galvanizer and include a
detailed description of all material and methods used.

b.  Each certificate for shop applied coatings shall be signed by the applier and
include a detailed description of all material and methods used.

C. Shop Applied Coatings:

1. Qualifications Submittals (for each applicator) minimum 60 days before work is
scheduled.

a. Evidence that the applicator is an approved and authorized applicator of the
coating formulator's products.

b.  Certification that the applicator has been authorized to provide the coating
formulator's warranty.

c.  Applicator's quality control procedures.
2. Literature and Instructions:

a. Descriptive and technical data sheets describing products proposed for use.
Include, for each indicated substrate, chemical and performance characteristics
of each coating system.

b. Documentation of application process.
3.  Testing:

a. Certified test results evidencing compliance of applied coatings with the
application and testing requirements specified in this Section.

4.  Repair:
a. Manufacturer recommended repair procedures and materials.

b.  If repair is necessary, submit repair sample after salt spray testing.
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5.  Maintenance Information and Field Touchup Materials:

a. Manufacturer's recommended touchup and maintenance materials and
procedures for field touchup of marred or damaged coatings using air-drying
spray materials in matching colors.

D. Welding:
1. Welder Qualifications:

a.  Submit certified copies of qualification test records for each welder, welding
operator and tack welder to be employed in the Work 150 Days after NTP.

b.  Comply with requirements of AWS D1.1/D1.1M, and AWS QC1.

c.  Submit welders' identification marks (1.D.) for each welder along with
qualifications.

2. Welding Procedures:

a. Before welding, submit the procedure that will be used for qualifying welding
procedures.

b.  For procedures other than those prequalified in accordance with AWS
D1.1/D1.1M, submit a copy of procedure qualification test records in accordance
with the qualification requirements of AWS D1.1/D1.1M.

3.  Welding Records and Data:
a. Retain all radiographs upon completion of fabrication.

b.  Retain certifications that magnetic particle and dye-penetrant inspections have
been satisfactorily completed.

c.  Submit records of ultrasonic testing to the Engineer upon completion.
d. If field welding is permitted, submit descriptive data for field welding equipment.
4.  Mill Certificates:

a. Retain mill certificates and certified copy of reports for all analyses and tests
required by referenced ASTM and AWS specifications.

1.05 QUALITY ASSURANCE
A. Coating Applicator Qualifications:

1. Engage an experienced coating applicator that is licensed or approved by the powder
coating manufacturer.

2. Applicator shall have demonstrated the ability to properly apply the coating and have

quality control procedures firmly established in its shop.
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3.  Engineer may, at his option, visit the applicator’s facility to confirm adherence to quality
control procedures.

B. Single Source for Galvanized and Finished Metal Fabrications:

1.  Use products of one manufacturer on each specific item to ensure exact n match and
finish appearance.

C. Welding:
1. Welder Qualifications:

a. Welders, Welding operators and tack welders shall be qualified in accordance
with AWS D1.1/D1.1M.

b.  For sheet steel, welders shall be qualified in accordance with AWS D1.3/D1.3M,
Quialification Section.

c.  Welding shall be done by qualified, certified welders who make only those welds
for which they have been qualified in accordance with AWS, or other approved
qualifying procedures.

d. Records of welder qualification tests shall be made available for review upon the
Engineer’s request.

2. Welding Procedure Qualification:

a. Welding procedures shall be prequalified or qualified in accordance with AWS
D1.1/D1.1M.

b.  For sheet steel, proposed welding procedures shall be qualified in accordance
with AWS D1.3/D1.3M. Prequalification is not applicable to sheet steel.

3.  Welding Inspector Qualifications: Welds to be inspected by the Contractor shall be
inspected and certified by an AWS Certified Welding Inspector (CW1), certified in
accordance with AWS QCL1.

4.  Testing Personnel Qualification:

a. Personnel performing nondestructive testing shall be qualified and certified in
accordance with the American Society for Nondestructive Testing
Recommended Practice No. SNT-TC-1A.

b.  Only persons certified for NDT Level | and working under a NDT Level Il person
or persons certified for NDT Level Il may perform nondestructive testing.

5.  Weldability of Steel: For structural steel requiring impact test qualification and for
corrosion resistant structural steel, establish weldability of steel and procedures for
welding it by qualification in accordance with AWS D1.1/D1.1M, to match the notch
toughness and weathering characteristics of the base metal.
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1.06 DELIVERY, STORAGE, AND HANDLING

A. Deliver, handle, and store metal fabrications in a manner that prevents damage to the item,
its galvanizing, and its finish.

1.07  WARRANTY

A.  Written warranty for 5-year period starting on date of substantial completion stating that
shop applied coating will not blister, peel, crack, chalk, change color or have other forms of
degradation during warranty period.

B. Coating failure:

1. Inthe event that coating failure occurs within warranty period, replace item indicating
coating failure, including full cost of labor and materials for such replacement.

2.  Replacement items shall be new and finished with same type coating meeting
requirements of this section.

3. Replacement items shall match adjacent members.

C. The Engineer may permit field repairs in lieu of replacement, provided coating failure is
minor in scope and field repair material and method employed match its adjacent member.
Repairs shall be compatible with original surface.

PART 2 PRODUCTS
2.01 GALVANIZING
A.  Hot-Dip Galvanized Coating

1. Wherever materials are called out as “hot-dip galvanized” or “galvanized,” provide a
zinc coating after fabrication using the hot-dip galvanizing process complying with
ASTM A123/A123M and A153/A153M. Mechanical galvanizing shall not be used.

a. Galvanizing bath shall contain 0.05 to 0.09 percent nickel by weight.

b.  The coating is intended to be hot-dip galvanizing applied in addition to normal
manufacturer’s finish.

c.  Specified materials or products which are not readily available in the specified
hot-dip finish, shall be “custom” hot-dipped after manufacture by an independent
galvanizer.

2. Where finishes are called out as galvanized and the specified product cannot be hot-
dip galvanized either before or after manufacture, provide the specified product with a
finish that will perform equal to hot-dip galvanized as approved by the Engineer.

3.  Before galvanizing: Inspect iron and steel hardware before galvanizing and verify
suitability for galvanizing. Replace items which are not suitable for galvanizing.
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4.  Material Suitable for Galvanizing:

a. Geometrically suitable for galvanizing as specified in ASTM A384/A384M and
ASTM A385/A385M.

b.  Steel materials suitable for galvanizing include structural shapes, pipe, sheet,
fabrications, and assemblies.

C. Material chemically suitable for galvanizing. Verify with supplier or fabricator.
5.  Zinc for galvanizing: Conform to ASTM B6, as specified in ASTM A123/A123M.
6. Preparation of Steel Members:

a. Galvanized members requiring shop fabrication shall be welded, drilled, and
assembled, as applicable, before galvanizing.

b.  Galvanized members that are to be field welded or that are to be shop welded to
ungalvanized members shall be masked to a distance of 1 inch from weld line
before galvanizing.

C. Members to be galvanized shall be abrasively cleaned, in accordance with SSPC
SP6/NACE No. 3.

d. Pickle steel surfaces before hot-dip galvanizing in accordance with SSPC-SP8.
7.  Steel members, fabrications, and assemblies to be galvanized after fabrication:

a. Method: Hot-dip process in accordance with ASTM A123/A123M.

b.  Weight of zinc coating: Conform to requirements of ASTM A153/A153M.

c. Components: Smooth after galvanizing.

8. Embrittlement: Safeguard against steel embrittlement in accordance with ASTM
A143/A143M.

9. Warpage:

a. Safeguard against warpage or distortion of steel members in accordance with
ASTM A384/A384M.

b.  Notify the Engineer of potential warpage problems that require modification in
design before proceeding with steel fabrications. Costs for alternative designs
shall be performed at no additional cost to the City.

10. Finish, uniformity, and adherence of coating: ASTM A153/A153M.
B. Galvannealed Coating
1.  Wherever materials are called out as “galvannealed,” provide a zinc-iron alloy coating

applied by a hot-dip process complying with ASTM A653/A653M.
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2.02  SHOP APPLIED COATINGS

A.  Provide shop-applied polyester triglycidyl isocyanurate (T.G.l.C.) coatings, thermo-cured
color finish systems based on dry, powdered resins, commonly known as “powder coat.”

1. Primer: Apply primer compatible with powder top coat, as confirmed by powder coat
manufacturer.

2.  Top Coat:

a.

Interior:

1)  Approved Manufacturer/Product: Tiger Drylac.

2)  Substitutions: Per City of Seattle Standard Specifications for Road, Bridge
and Municipal Construction (“Standard Specifications”) 1-06.1(B), Request
for Substitution of Material.

Exterior: Anti-graffiti powder coating for easy removal of typical spray paint used
for graffiti.

1)  Approved Manufacturer/Product: Tiger Drylac Series 44.

2)  Substitutions: Per Standard Specifications 1-06.1(B), Request for
Substitution of Material.

B.  Dry Film Thickness:

1. Primer: 3.5 mils minimum.

2.  Top coat: 4 mils minimum.

C. Coating shall meet the testing requirements of ASTM D3451 and other standards indicated

below:

1. Physical Properties of Powder Coatings:

a.

b.

First Hill Streetcar
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Measurement of film thickness: ASTM D6132 or D7091.
Abrasion resistance: ASTM D968.
Adhesion: ASTM D3359, Method B, 5B.

Elongation (flexibility): Mandrell Bending Test, ASTM D522, Equal to or greater
than 3 mm.

Household chemical resistance: ASTM D1308.
Detergent resistance: ASTM D2248.

Chip resistance: ASTM D3170.
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h. Gloss:
1) Interior: 25 to 40 percent reflective gloss.
2)  Exterior: ASTM D523, 80-90+.
i. Pencil hardness:
1) Interior: ASTM D3363, F minimum.
2)  Exterior: ASTM D3363, 4H (minimum).
j- Impact resistance: ASTM D2794, 80 (in/lb), no appearance of cracks.
2. Accelerated Artificial Weathering: ASTM D6695, ASTM G151, ASTM G155.
3. Accelerated Environmental Exposure
a. Salt spray:

1) Interior: ASTM B117, maximum undercut failure of 1/16 inch at scribed test
lines; no blistering.

2)  Exterior: ASTM B117, 500 hours, maximum undercut failure 1 (mm); no
blistering.

b.  Humidity Resistance: ASTM D2247, 500 hours, maximum undercutting 1 mm,
no blistering.

D. Perform mechanical processing such as sawing, drilling, milling, cutting, and bending before
applying shop applied coatings.

E. Cleaning:
1. Clean surfaces to be coated as follows:

a. Remove all dust, dirt, and other surface debris by vacuuming, wiping dry with
clean cloths or compressed air.

b.  Rinse scrubbed surfaces with clean water until foreign matter is flushed from
surface.

C. Allow surfaces to drain completely and allow to thoroughly dry.

d. Use water blasting only when necessary for extreme cases of contamination by
oily residue and where hand washing is impractical.

e. If the above procedures do not clean the substrate surfaces, clean the surfaces
with high pressure water washing.
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F. Pretreatment:

2.

3.

Wash parts in a four stage iron-phosphate washer for steel or zinc-phosphate washer
for galvanized steel, or in accordance with primer manufacturer's recommendations.

Dry parts before applying power coating.

Treatment of the substrate: ASTM D3451.

G. Application:

1.

5.

2.03  WELDING

Edges: Treat and finish as required to ensure specified minimum dry film coating
thickness is achieved. Precoating of edges may be required.

Apply primer in accordance with manufacturer’s written application instructions.
Apply top coat in accordance with manufacturer’s written application instructions.
Allow surfaces to cure for time period in accordance with manufacturer’s cure curves.

Inspect parts after cooling.

A. Rod/Electrodes

3.

Electrodes for structural plate, shapes, pipe, tubes, and bars shall conform to AWS A5
Series Standards and shall be coated rods or wire of size and classification number as
recommended by their manufacturers for the conditions of actual use.

Electrodes for sheet steel shall conform to AWS A5 Series Standards and shall be
coated rods or wire of size and classification number, as recommended by their
manufacturers for the conditions of actual use.

Matching filler metal requirements shall conform to AWS D1.1/D1.1M, Table 3.1.

B.  Stud Shear Connectors: Only products of manufacturers qualified in accordance with AWS
D1.1/D1.1M will be accepted for this Work.

C. Shop Welding:

1.
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Perform shop welding as indicated in accordance with AWS D1.1/D1.1M, and AWS
D1.3/D1.3M, as applicable to the Work.

Welders shall mark adjacent to completed welds their welder 1.D., using metal stamp,
metal engraving, keel, paint stick, or other appropriate marking material.

Welding of stud shear connectors shall conform to AWS D1.1/D1.1M, Section 7. "Stud
Welding," and the stud manufacturer's instructions.
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2.04 SOURCE QUALITY CONTROL

A.  Galvanizer Coordination Drawings: To safeguard against distortion, provide shop drawings
to galvanizer of non-standard fabrications, tubular fabrications, fabrications with dimension
greater than galvanizer's kettle size, and fabrications with materials of different thicknesses.

B. Galvanizer's Stamp: Galvanized materials shall be marked with the galvanizer's stamp.
C. Galvanizing Inspection and Repair:

1.  Inspect galvanizing for full coverage and adhesion to steel. Grind rough areas to
produce a uniform surface.

a. Repair field cutting of metal, welds, steel grinding, scratches and other damages,
and coat masked areas, in accordance with ASTM A780/A780M, Repair of Hot-
Dip Galvanizing.

b.  Sprayed Zinc: Clean and preheat to assure freedom from loose material,

moisture, oil grease, or other foreign matter before applying zinc. Apply zinc
coating by metallizing spray to clean and dry surfaces.

c. Zinc-Based Solders and Wire:

1) Clean to remove loose material and contaminants, and heat to
approximately 572 degrees F.

2)  Apply zinc-alloy repair compound by spreading material over heated
surface in accordance with compound manufacturer’s instructions.

3) Remove repair compound residues with damp cloth or by rinsing with
water.

d.  Organic cold galvanizing coating: Minimum 95 percent metallic zinc by weight in
dried film. Approved product: ZRC Products Company or approved equal.

2. Dry film thickness of applied repair materials: Not less than galvanized coating
thickness required by ASTM A53/A53M, A123/A123M, or A153/A153M.

D. Welding Inspections and Tests by the Contractor:
1.  Visual Inspection:

a. All welds shall be visually examined in accordance with AWS D1.1/D1.1M,
Section 6 and 7.8, as applicable.

b.  Quality of welds and standards of acceptance shall be in accordance with AWS
D1.1/D1.1M.

2. Nondestructive Testing:

a. Nondestructive testing shall conform to AWS B1.10M/B1.10.

First Hill Streetcar Section 05 05 00 - 12 SDOT
Final Signal Design Common Work Results for Metals (12/18/2012)





3.  Radiographic Testing:
a. Radiographic testing of welds shall conform to AWS D1.1/D1.1M and ASTM E94

and ASTM E1032, as applicable. Complete joint penetration groove welds shall
be tested as follows:

1)  One out of ten (ten percent) with thickness equal to or less than 3/4 inch.

2)  One out of two (50 percent) with thickness greater than 3/4 inch and equal
to or less than 1.5 inches.

3) 100 percent for thickness greater than 1.5 inches.

4.  Ultrasonic Testing:

a. Ultrasonic testing of welds shall conform to AWS D1.1/D1.1M and ASTM E164,
as applicable.

b.  Complete joint penetration groove welds not accessible for radiographic testing
shall be subjected to ultrasonic testing. The extent shall be the same as
specified for radiographic testing.

5. Magnetic Particle Inspection:
a. Magnetic particle inspection of welds shall conform to ASTM E709. Complete

and partial joint penetration groove welds and fillet welds shall be inspected as
follows:

1)  One out of five (20 percent) of complete joint penetration groove welds of
tee and corner joints.

2)  One out of ten (ten percent) of partial joint penetration groove welds and
fillet welds.

6.  Liquid Penetrant Inspection:

a. Liquid dye penetrant inspection of welds shall conform to ASTM E165. Liquid
penetrant inspection may be used for detecting discontinuities that are open to
the surface.

7. Test Results:

a. Forward test result information to the Engineer immediately after test results are
available, stating the acceptance or rejection of fabricated components, so that
repairs and reinspection or testing may be performed as soon as possible.

8. Repairs:
a. Repair unacceptable welds in accordance with AWS D1.1/D1.1M.

b.  Reinspect or retest repaired or corrected welds as specified for the original weld.
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E. Shop

1.

2.

Inspections and Tests by the Engineer:

Galvanizing, shop applied coatings, and welds are subject to inspections and tests by
the Engineer.

The Engineer will make test results available to the Contractor.

PART 3 EXECUTION

3.01  SITE QUALITY CONTROL

A. Galvanizing: After delivery of parts or equipment, inspect and repair damage to galvanizing.

1.

B. Shop

Repair field cutting of metal, welds, steel grinding, scratches and other damages, and
coat masked areas, in accordance with ASTM A780/A780M.

Dry film thickness of applied repair materials: Not less than galvanized coating
thickness required by ASTM A53/A53M, A123/A123M, or A153/A153M.

Applied Coating: After delivery of coated pole or building, inspect and repair damage

to shop applied coating.

1.

Repair minor film scratches and other blemishes in film surfaces in accordance with
coating manufacturer's recommended procedures and materials.

a.  Submit recommended procedures and materials.

b.  Prepare a sample demonstrating the proposed repair procedures and materials,
and subject to salt spray test per ASTM B117.

c.  Submit the sample after testing.

Finished repairs shall match original finish for color and gloss, shall adhere to original
finish, and shall exhibit no removal of coating film or blistering during dry adhesion
testing when tested in accordance with ASTM D3359.

Remove coated items damaged beyond repair and replace with newly fabricated and
coated items.

C. Welding Inspections and Tests:

1.

2.

Perform tests of field welds as specified for shop welds.

Engineer will perform visual inspections of field welds as specified for shop welds.

D. Field Welding: Shall be performed as specified for shop welding.
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SECTION 26 05 00

COMMON WORK RESULTS FOR ELECTRICAL

PART 1 GENERAL
1.01 SECTION INCLUDES
A.  General electrical requirements and identification requirements.

B. Requirements for labeling and listing of electrical equipment and products, and for field
evaluation for products not listed.

C.  Utility metering.

D. Requirements for protecting exceptional trees when excavating for electrical or systems
Work.

1.02 MEASUREMENT AND PAYMENT
A. Measurement: No separate measurement will be made for Work specified in this Section.
B. Payment:
1.  Work specified in this section is incidental to Work described in other sections.

2. The Contract lump sum price will be payment in full for furnishing all labor, materials,
tools, equipment, and incidentals and completing Work as specified.

1.03 REFERENCES
A. Definitions:

1. Exceptional Tree: As defined in Seattle Department of Planning and Development
Director’'s Rule 16-2008, an exceptional tree is a tree that:

a. Is designated as a heritage tree by the City of Seattle; or

b. Israre or exceptional by virtue of its size, species, condition, cultural/historic
importance, age, and/or contribution as part of grove of trees, as determined by
the method discussed in Director’s Rule 16-2008.

B. Reference Standards:

1.  Section incorporates by reference the latest revisions of the following documents, or if
standard is adopted by the City of Seattle, the latest revision adopted:

2. Institute of Electrical and Electronics Engineers (IEEE)

a. |EEE C2, National Electrical Safety Code (also an ANSI Standard)
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1.04

1.05
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3. National Electrical Contractors Association
a. NECA 1, Standard Practices for Good Workmanship in Electrical Construction
4.  National Fire Protection Association (NFPA)
a. NFPA 70, National Electrical Code (with City of Seattle amendments)
b.  NFPA 130, Standard for Fixed Guideway Transit and Passenger Rail Systems
C. City of Seattle
1. City of Seattle Standard Specifications for Road, Bridge and Municipal
Construction (“Standard Specifications”)
2.  City of Seattle Municipal Code
1) Department of Planning & Development Director’'s Rule 16-2008
http://www.seattle.gov/dpd/codes/dr/DR2008-16x.pdf
D. Underwriters Laboratories (UL)
1. UL 224, Extruded Insulating Tubing
SUBMITTALS
A.  Procedures: Section 01 33 00, Submittal Procedures.
B. Product Data: Include materials and equipment proposed for use specified in this Section.
C. Seismic Calculations: Submit sealed seismic design and bracing calculations.
D. Field Evaluation: Requests for permission to perform a Field Evaluation.

QUALITY ASSURANCE

A.

Compliance with Applicable Standards:

1.

Where equipment or materials are specified to conform to the standards of
organizations such as ANSI, ASTM, IEEE, and NEMA, submit evidence of such
conformance for review and record purposes.

Provide materials and equipment acceptable to the authority having jurisdiction.

Submit evidence of compliance to seismic safety requirements of the State Building
Code, NFPA 70, and local amendments to these codes.

Qualifications: Ensure workers performing Work under Division 26 meet the qualification
and licensing requirements of the State.
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C. Listed and Labeled Equipment and Material:

1.

Provide listed and labeled equipment and material if listing and labeling has been
established for these products. The listing and labeling will be acceptable evidence of
conformance to specified standards.

Materials that are not listed or labeled require approval by Engineer before use.

Products which have not been tested or certified for the use intended shall not be used
when equivalent listed or labeled materials are available.

Electrical equipment and material not listed or labeled shall be furnished with a Field
Evaluation label provided by a Testing Laboratory approved by the authority having
jurisdiction, and certifying that the equipment conforms to the requirements of UL and
ANSI.

a. Arequest for permission to perform a Field Evaluation in the factory or onsite
must be submitted to Engineer for approval.

D. Perform Work in compliance with the following industry standards and regulations:

1.

2.

3.

4.

5.

NFPA 70, National Electrical Code.

NFPA 130, Standard for Fixed Guideway Transit and Passenger Rail Systems.
NECA 1, Standard Practices for Good Workmanship in Electrical Construction.
IEEE C2, National Electrical Safety Code.

State and local electrical statutes, rules, codes, and regulations.

PART 2 PRODUCTS

201 MATERIALS

A. Provide materials and equipment of design, sizes, and ratings as indicated and suitable for
the intended purpose.

B. Methods of fabrication, assembly, and installation shall comply with specified standards.

C. Provide only new products that are free from defects.

2.02 IDENTIFICATION

A. Nameplates:

1.
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Engraved three-layer melamine laminated plastic, not less than 3/32-inch thick.
Provide nameplates with black letters on a white background unless otherwise noted.

Equipment nameplates: 1-5/8 inches high with 7/8-inch high characters minimum.

Device nameplates: 7/8-inch high and have 1/4-inch high characters.
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4.  Fasten nameplates to the equipment or device enclosure door with stainless steel
machine screws.

5.  Other equipment nameplates must be sized and lettered according to the equipment
and application as approved by the Engineer.

2.03  UTILITY METERING

A. Provide EUSERC compliant metering meeting the requirements of Seattle City Light (SCL),
where indicated on Contract Drawings.

2.04 FIELD APPLIED COATINGS
A.  Galvanized Steel Field Coating:

1.  Organic cold galvanizing coating: minimum 95 percent metallic zinc by weight in dried
film.

2. Approved Manufacturer/Product:
a. ZRC Worldwide, Cold Galvanizing Compound.

b.  Substitutions: Per City of Seattle Standard Specifications for Road, Bridge and
Municipal Construction (“Standard Specifications”) 1-06.1(B), Request for
Substitution of Material.

B.  Oxide inhibiting joint compounds:
1.  Non-petroleum based compound with evenly suspended zinc particles.
2. Approved Manufacturer/Product:
a. Burndy, Penetrox A-13.

b.  Substitutions: Per Standard Specifications 1-06.1(B), Request for Substitution of
Material.

PART 3 EXECUTION
3.01 INSTALLATION
A.  General Requirements

1. Provide products in accordance with product listings, manufacturer’s
recommendations, relevant codes and regulations, and standard industry practice for
electrical installations.

2. Provide electrical materials, appurtenances, and accessories in locations as indicated
and in accordance with NECA 1.

3. Provide supporting members, fastenings, framing, hangers, bracing, brackets, straps,
bolts, and angles as required to set and connect the Work rigidly.
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4.  Seal equipment enclosures against dust, whenever dusty conditions are present inside
the rooms or outside, during the construction period.

B. Complete installation: Contract Drawings show electrical equipment diagrammatically and
do not show all accessories or fittings that may be required. Provide complete and operable
electrical systems and installations in conformance with these Specifications.

C. Wiring: Provide wiring systems complete as indicated and required for proper service.

3.02 IDENTIFICATION
A.  Equipment Identification:
1.  Provide a number for each major piece of equipment such as switchboard sections,
panelboards, circuit breakers, and devices.
2. Fasten nameplates to the equipment or device enclosure door with stainless steel
machine screws.
3.03  SEISMIC DESIGN AND BRACING

A. Provide suitable bracing and anchorage and submit calculations performed and sealed by a
structural engineer registered in Washington.

B.  Equipment installation shall meet seismic requirements of the State Building Code and local
amendments.

3.04 TORQUING:

A. Use atorque wrench calibrated within the past 12 months and bearing a calibration sticker.

B. Torque busses and bus connections per manufacturer’'s recommendations or according to
the following table.
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Silicon Bronze Bolt Standard Dry Torque
Bolt Size Threads/ Inch
Inches inch Pounds
20 68.8
1/4
28 87
18 123
5/16
24 131
16 219
3/8
24 240
14 349
7/16
20 371
13 480
1/2
20 502
12 632
9/16
18 697
11 1030
5/8
18 1154
3/4 10 1416
16 1382

C. Torque cable connections and other bolted connections per manufacturer’s

recommendations, or according to the following table.

Steel Bolt Standard Dry Torque in Foot Pounds
SAE Grade

nches | threadiinen | 012 | 3 | 5 |6 | 7 | 8
1/4 20 6 9 10 125 |13 14
5/16 18 12 17 19 24 25 29
3/8 16 20 30 33 43 44 47
7/16 14 32 47 54 69 71 78
1/2 13 47 69 78 106 110 119
9/16 12 69 103 114 150 154 169
5/8 11 96 145 154 209 215 230
3/4 10 155 234 257 350 360 380

D. Apply torque mark after torquing connection.

3.05 INTERFACE WITH OTHER WORK

A.  Coordinate with Work by other contractors.

B. Make indicated connections to previously completed work.
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END OF SECTION 26 05 00
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SECTION 26 24 16

LOW-VOLTAGE PANELBOARDS

PART 1 GENERAL

1.01 SUMMARY
A.  Section Includes:
1.  Circuit breaker panelboards.
2.  Enclosed circuit breakers.
B. Related Sections:
1.  Section 05 05 00 — Common Work Results for Metals
2. Section 26 05 00 — Common Work Results for Electrical
1.02 MEASUREMENT AND PAYMENT
A. Measurement: No separate measurement will be made for Work specified in this Section.
B. Payment:
1.  Work specified in this section is incidental to TPSS installation.
2.  Each TPSS will be paid at the lump sum amount for that TPSS when installation is
complete, and the substation is energized and ready for Field Acceptance Testing.
1.03 REFERENCE STANDARDS
A.  Section incorporates by reference the latest revisions of the following documents:
B. ASTM International (ASTM)
1. ASTM B187, Standard Specification for Copper, Bus Bar, Rod, and Shapes and
General Purpose Rod, Bar, and Shapes
C. National Electrical Manufacturers Association (NEMA)
1. NEMA PB 1, Panelboards
2. NEMA 250, Enclosures for Electrical Equipment (1000 Volts Maximum)
D. Underwriters Laboratories Inc. (UL)
1. UL 489, Molded-Case Circuit Breakers, Molded-Case Switches, and Circuit-Breaker
Enclosures
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1.04 SUBMITTALS
A.  Procedures: Section 01 33 00, Submittal Procedures.
B.  Shop Drawings.
1.  Submit shop drawings and electrical diagrams as follows:
a. Panelboards and Load Centers:

1) Show general arrangement, location and identification of the enclosure.
2) Identify each circuit.

3) Show location and identification of terminals.

4)  Show location of barriers.

5)  Provide wiring diagrams.

b.  Circuit Breakers: Show circuit for which intended, voltage ratings, insulation
level, current rating and interrupting ratings.

C. Operation and Maintenance Data:

1. Submit data in accordance with Section 01 78 23, Operation and Maintenance Data,
including the following requirements:

a. Description of the panelboard and its components.

b.  Manufacturer's operating and maintenance instructions, parts list, illustrations
and diagram for components.

C. Recommended list of spare parts.
d.  Wiring diagram.

e.  Electrical characteristics of each component including relays or solid-state
circuitry.

D. Factory Test Reports: Submit copies of certified reports of factory tests performed in
accordance with the applicable referenced standards and specification requirements.

E. Field Test Reports: Submit copies of field tests performed in accordance with this Section.
1.05 QUALITY ASSURANCE/QUALITY CONTROL

A. Select a manufacturer who has been regularly engaged in the manufacture of similar
equipment and has met UL requirements.

B. Conform to UL 489, NEMA PB 1, and NFPA 70, as applicable.
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C. Components of the same type, size, rating, functional characteristics and manufacture shall
be interchangeable.

D. Each item shall be UL labeled.
1.06 DELIVERY, STORAGE, AND HANDLING

A.  Ship each unit securely wrapped, packaged and labeled for safe handling in shipment and to
avoid damage or distortion.

B.  Store in secure and dry storage facility.
PART 2 PRODUCTS
2.01 PANELBOARDS AND LOAD CENTERS

A. NEMA PB 1, UL 67.

B.  Enclosure:

1. NEMA 250 Type 1, fabricated from galvanized steel, surface-mounted unless
otherwise indicated, tamperproof, with the following additional requirements:

a. Gutter size.

Main Bus End Gutter Side Gutter

Rating Amperes Size (Inches) Size (Inches)
225 and below 6 5
400 and over 8 8

b.  Provide backplate of reinforced steel for mounting of interior components.
C. Provide device or mechanism for enclosure grounding.
d. Dead-front type.
C. Cover and Trim:
1. Designed for surface mounting.
2. Door:

a. Hinged, fitted with a combination latch and door lock, accommodating a master
key.

b.  Provide one flat key tumbler cylinder-type, nickel-plated door lock conforming to
the master key system, two keys per lock.

3.  Circuit Directory: Provide a directory frame with acrylic plastic face mounted on the
back of the door.
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2.02

2.03

4.  Finish: Powder coat as specified in Section 05 05 00, Common Work Results for
Metals.

Bus Bars:

1. ASTM B187, 98 percent conductivity copper, with silver-plated contact surface.
2. Provide neutral bus of the same rating as that of phase bus.

3.  Provide a full-rated separate grounding bus.

Circuit Breakers: UL 489, bolt on type.

Additional Requirements for Dc Panelboards:

1. Designed for two-wire, 125 Vdc ungrounded power distribution service.

2. Circuit breakers: Two-pole, 10,000 A interrupting rating at 250Vdc minimum.

ENCLOSED CIRCUIT BREAKERS

A.

C.

UL 489, molded case, quick-make quick-break bolt-on type, with thermal-magnetic type
overload trip, interchangeable unit for frame rated 125 A and above.

Enclosure: NEMA 250 Type 12, fabricated from galvanized steel, surface-mounted unless
otherwise indicated.

Finish: Powder coat as specified in Section 05 05 00, Common Work Results for Metals.

SOURCE QUALITY CONTROL

A.

In addition to the manufacturer's standard tests, as a minimum perform the following tests at
the manufacturer's plant:

1. 60 Hz dielectric tests.
2. Mechanical operations tests.

3.  Electrical operation tests.

PART 3 EXECUTION

3.01  INSTALLATION
A.  Mounting Height: Locate Top 6 feet, 6 inches above finish floor and the bottom not less
than 12 inches above finish floor, unless specifically indicated otherwise.
B.  Anchor in accordance with seismic requirements in Section 26 05 00, Common Work
Results for Electrical.
C. Provide nameplates or other permanent identification for each circuit breaker, mounted on
the cover or trim adjacent to each breaker.
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D. Provide each panelboard and load center with an accurate, machine-printed circuit directory.
Install in the factory provided directory frame mounted on the back of the door.

3.02 FIELD QUALITY CONTROL

A.  Provide equipment for testing power and control circuits after delivery of substation. Test
under the observation of Engineer.

B. Panelboards and Enclosed Circuit Breakers:
1.  Test circuits for connections in accordance with the wiring diagram.

2.  Test that insulation resistance to ground of nongrounded conductors is a minimum of
10 megohms.

3.  Test panelboard and load center enclosures for continuity to the grounding system.

4.  Test operation of circuits and controls. When testing, operate each control a minimum
of 10 times and each circuit continuously for a minimum of 1/2 hour.

5.  Test that each panel has a balanced load.

6. Maintain a log of tests.

END OF SECTION 26 24 16
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SECTION 34 42 05

COMMON WORK RESULTS FOR SIGNAL SYSTEM

PART 1 GENERAL
1.01 SUMMARY
A.  Section Includes:
1. System and circuit requirements.
2. Service proven equipment and designs.
3.  Life cycle requirements.
4.  Requirements apply to 34 42 xx Sections.
B. Related Sections:
1.  Section 34 42 55 — Signal Case Wire and Cable.
1.02 MEASUREMENT AND PAYMENT
A. Measurement: No separate measurement will be made for Work specified in this section.
B. Payment: Work specified in this section is incidental to Work described in other sections.
1.03 REFERENCE STANDARDS
A.  Section incorporates by reference the latest revisions of the following documents:
B. American Railway Engineering and Maintenance-of-Way Association (AREMA)

1. AREMA Communications & Signals Manual of Recommended Practices (C&S
Manual)

1.04 QUALITY ASSURANCE
A. Codes and Standards:

1. Provide design, materials, and installation in conformance with applicable portions of
latest revisions governing such Work.

2. Inevent of a conflict between local codes/standards and these Specifications,
Contract Specifications govern. Report conflicts in writing to SDOT as soon as they
are discovered.
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B. Circui

t Check:

Perform a circuit check of circuit drawings for each signal location signed by circuit
designer and circuit checker.

Circuit checker shall be independent of circuit design effort.

Perform a functional and safety check of signal processor programming by a qualified
person, other than the designer.

PART 2 PRODUCTS

201 GENERAL

REQUIREMENTS

A. Provide a signal system as shown on the Contract Drawings for the First Hill Streetcar
Project.

B. In performance of the Contract, Contractor shall:

1.

2.

Design Signal System in conformity with Contract Documents.

Manufacture Signal System in conformity with Contract Documents.

Install, adjust, test, and maintain Signal System as provided in Contract Documents.
Provide spare parts, special tools, and test equipment.

Furnish documentation and drawings necessary to support operation, maintenance,
and repair of Signal System.

Provide technical support required to verify proper operation of Signal System.

Train SDOT personnel in operation and maintenance of Signal System and provide
training aids and materials for future use as specified.

Provide technical support and replacement parts during warranty period.

Contractor is responsible for designing, installing, and testing a safe and reliable
Signal System, independent of other requirements of these Specifications and
Contract Drawings.

2.02 SYSTEM REQUIREMENTS

A. Design Signal System such that no subsystem malfunction or component failure causes an
unsafe condition. Design Signal System to ensure a restrictive, rather than a permissive,
condition will result from component or system failures.

B. Design system safety apparatus such that single independent component or subsystem
failure results in a safe condition.

C. Design Signal System such that broken wires, dirty or high resistance contacts, a relay
failing to respond when energized, a loss of power supply energy, or combinations of these
failures does not result in unsafe conditions.
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Design Signal System to impose a restriction and/or actuate an alarm whenever a device
fails to assume its most restrictive position when conditions require that it should.

Consider dependent failures (those failures which in turn always cause others) a single
failure. Design Signal System such that dependent failures do not cause an unsafe
condition.

Design Signal System and select components safety as the primary consideration. Utilize
only components that have predictable failure modes.

Design signals not to display a more permissive aspect from that intended because of a
burnt-out LED or broken wire. A dark signal indicates the most restrictive signal aspect.

2.03 CIRCUIT REQUIREMENTS
A.  Circuit design: In accordance with AREMA C&S Manual, Part 16, Vital Circuit and Software

Design, and Contract Documents.

B. Design Signal System based on closed circuit principles. Redundancy is not an acceptable
method of achieving design safety.

C. Design equipment containing circuitry affecting safety to include mechanical and/or electrical
keying to prevent improper insertion or interchange.

D. Keep safety circuits free of grounds that result in a flow of current greater than or equal to 75
percent of release value of safety devices in the circuit.

E.  Design wiring of circuits and grounds so that equipment removal does not create a hazard.

F.  Circuits:
1.  Provide positive-energy, single-break type circuits.

G. Route locking:

1. Route locking shall lock switches within a route after Streetcar has accepted the signal
governing entrance to the route and prevent clearing of opposing or conflicting signals
within the route.

2. Route locking shall remain in effect until Streetcar has cleared the route or time has
expired.

3.  Route locking shall be by means of check in check out TWC loop calls. See Route and
Aspect drawings for details.

H.  Detector locking:

1. Lock powered switches when track over switch is occupied.

2. Provide a timer for 5-second loss of shunt protection over the switch.
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3.  Provide an Audio Frequency Track Circuit or other means to detect Streetcar
occupancy of the switch.

Switch Control:

1. Powered Switches are Hanning and Kahl model HW(E) 61 120vac motor 12vdc
controls. Supplied by others.

2. Spring and Hand Throw Switches are Hanning and Kahl model HWU 41. Supplied by
others.

3.  Design normal and reverse switch control for each switch machine.

4.  If solid state controls for switch machines are proposed, equipment shall have
demonstrated successful installations in North America with identical voltage and
switch machines.

5.  Design switch overload circuit such that if overcurrent is detected, it will de-energize
power to machine until switch call is removed or reversed. Overload function shall be
individual for each switch machine.

6.  Design of control circuits shall assure that during a hand throw operation power is
removed from the machine.

7. Lock switches by route locking and detector locking.
8.  Switch locking: Released only when route locking and detector locking are released.

Signal Lighting: Provide signal lighting circuits as shown in the Contract documents.

2.04  SERVICE PROVEN EQUIPMENT AND DESIGNS

A.

Provide signal equipment proven in similar service. Use this history to prepare a suitable
and proven design for this application.

Provide components, subassemblies, and assemblies that are new and of a proven design
with a history of at least two years of successful revenue service operation.

The following signal equipment shall have a history of at least five years of successful
revenue service on a transit property in North America unless otherwise approved by
Engineer:

1. Relays.

2. Microprocessors.

3. Track circuits or other means of switch occupancy detection.
4. Power supplies.

Manufacturer of wire and cable and wire and cable itself shall have proven service histories
as required by Section 34 42 55, Signal Case Wire and Cable.
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2.05 LIFE CYCLE REQUIREMENTS

A.

B.

Provide signal system equipment with an expected service life of 30 years.

Achieve this useful life through use of off-the-shelf proven hardware.

Design each major component, subassembly, and assembly of signal system equipment to
have functional and physical interchangeability of replacement spare parts.

Maintenance Plan: Submit 60 Days before any equipment with maintenance requirements
is installed.

Preventive Maintenance: Tasks performed to minimize possibility of future equipment
failure, reduce or minimize wear rates, replace consumable parts and satisfy warranty
requirements.

Identify each preventative maintenance task and frequency required to properly
maintain Signal System in accordance with manufacturer’'s recommendations.

Describe general methods Contractor will use to perform Signal System Maintenance.

Provide a detailed description of maintenance procedures to be performed. Base
maintenance procedures on requirements of manufacturer's maintenance manual.

Outline each preventative maintenance task, schedules, recommended tools,
personnel, and skill levels required.

Base recommendations on experience of Contractor and of equipment suppliers.

PART 3 EXECUTION

3.01 CONTRACTOR PROVIDED EQUIPMENT

A.

First Hill Streetcar
Final Signal Design

Equipment cases: provide factory wired, tested, and completely functional signal equipment
cases and all mounting hardware for the following locations:

1.

2.

3.

4.

5.

S. Jackson St. and 6" Ave. S. turn-back location.

S. Jackson St. and 8" Ave. S. Maintenance Facility lead track location.
S. Jackson St. and 14" Ave. S. TWC traffic intersection.

14" Ave. S. and S. Main St. turn-back location.

Broadway and E. Howell St. terminus location.

Embedded switch indicators:

1.

Normal point indication for the SDOT furnished and installed spring switch at S.
Jackson St. and Occidental Ave. S. terminus location.
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2. Normal point indication for the SDOT furnished and installed power switch at the 14"
Ave. S. and S. Main St. turn-back location.

3.  Reverse point indication for the SDOT furnished and installed power switch at the 14"
Ave. S. and S. Main St. turn-back location.

4.  Normal point indication for the SDOT furnished and installed spring switch at the 14"
Ave. S. and S. Main St. turn-back location.

C. Streetcar Ahead blank-out sign for the S. Jackson St. and 6" Ave. S. turn-back location.

D. Three aspect signal for the S. Jackson St. and 8" Ave. S. Maintenance Facility lead track
location.

E. TWC loop converters:
1.  Four (4) for the SDOT furnished and installed TWC loops at the

2. Six (6) for the SDOT furnished and installed TWC loops at the S. Jackson St. and 8"
Ave. S. Maintenance Facility lead track location.

3. Four (4) for the SDOT furnished and installed TWC loops at the S. Jackson St. and
14™ Ave. S. TWC traffic intersection.

4.  Two (2) for the SDOT furnished and installed TWC loops at the 14™ Ave. S. and S.
Main St. turn-back location.

5. Four (4) for the SDOT furnished and installed TWC loops at the E. Yesler Way and
14" Ave. S. traffic intersection.

6.  Four (4) for the SDOT furnished and installed TWC loops at the Broadway and E.
Howell St. terminus location.

7.  Two (2) for the SDOT furnished and installed TWC loops at the 8" Ave. S. and
Dearborn traffic intersection.

F.  TWC interrogator, relays, terminal strip, and all other components for mounting in the upper
compartment of the City of Seattle Department of Transportation (SDOT) traffic control
cabinet at:

1. S. Jackson St. and 14" Ave. S. TWC traffic intersection.
2. 8" Ave. S. and Dearborn traffic intersection.
3.02 CONTRACTOR PROVIDED INSTALLATION DOCUMENTATION

A. Installation documents: Provide all required installations drawings and other documents for
the installations of contractor provide equipment.

3.03 TRAFFIC CONTROL
A.  SDOT will provide all traffic control during testing.
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3.04 DELIVERY

A.  Provide delivery of all supplied equipment cases and other equipment to Seattle, WA, to an
address that SDOT will provide.

END OF SECTION 34 42 05
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SECTION 34 42 06

SIGNAL SYSTEM DRAWING REQUIREMENTS

PART 1 GENERAL

1.01

1.02

1.03

1.04

SECTION INCLUDES
A. Design, shop, and as-built drawing requirements.
MEASUREMENT AND PAYMENT

A. Measurement: No separate measurement will be made for Work specified in this
section.

B. Payment: Work specified in this section is incidental to Work described in other sections.
SUBMITTALS
A.  Procedures: Section 01 33 00, Submittal Procedures.
B.  Submit the following:
1.  Typical drawing format complete with title block.
2. Typical design submittal format complete with title block.
3.  Typical drawing update format complete with title block.
4.  Typical as-built drawing format complete with title block.
C. Submit Books of Plans as defined in this Section.

D. Submit design drawings for circuits, arrangements, and cable plans for approval.

m

Submit as-built drawings including CD with AutoCAD files of as-built drawings.
F.  Submit CD with PDF files of drawings for each submittal.
QUALITY ASSURANCE

A.  Check submittal drawings and final documents for the following as part of Quality
Assurance Program as specified.

1.  Logical grouping and arrangement of subject matter.
2. Accuracy.
3. Legibility.

4, Neatness.
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10.

Line Quality.
Lettering Quality.
Reproduction Quality.

Inclusion of complete, clear, and proper interfaces internal to the system and
interfaces to related contracts and interfaces.

Inclusion of notes, references, and legends necessary to furnish an unambiguous
understanding of material.

Up-to-date and accurate reflection of changes.

1.05 DELIVERY, STORAGE, AND HANDLING

A.

Package drawings in a manner to avoid damage during shipping or storage. Be
responsible for damage during shipping.

PART 2 PRODUCTS

201 GENERAL

A.

N
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Accuracy.

Ensure drawings are accurate, complete, and reflect changes and discrepancies found
in the field.

Correct inaccuracies and lack of completeness, in accordance with these
Specifications.

Completeness.

Drawings: Show necessary information, views, layouts, and interfaces to fully describe
product or installation, show that design meets requirements of these Specifications.

Where applicable, identify standards such as AREMA Communication and Signals
Manual of Recommended Practices which are met.

Provide fully dimensioned plan, elevation, and cross-section views for layouts,
mechanical equipment, and hardware as necessary to show information.

Format.

SDOT will provide the format.

Include a title block, drawing number, title, date, revision number, Contract number,
reference to next higher assembly, and signature of Contractor's responsible engineer.

Drawing Size.

Full-size drawings: 22 inches by 34 inches.
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2.

Manufacturer's existing product drawings of a different size may be approved,
provided legibility and reproducibility.

Lettering: At least 1/8 inch high on full size drawings.

Provide a clear space directly above title block of approximately 3 inches high by 5
inches wide which will be used for a review stamp.

2.02 BOOKS OF PLANS

A.  Bind drawings for each location together as a book of plans.
B. Provide drawing types in the order listed below.
C. Cover Sheet: Drawing showing name of location and other pertinent contractual items.
D. Index Sheet: Index listing each drawing and sheet number in Contract Documents, this
may be combined with the cover sheet.
E. Symbol Drawings: Provide, in each set of plans, symbol sheets showing symbols and
nomenclature with explanations as applied to this Contract.
F.  Track Plans and Cable Plans: Bind the SDOT provided Track and Cable Plans in the
book for each equipment location.
G. Circuit Drawings:
1.  Show various types of control, operating, and indication circuits required.
2. Listtitle and unit number of particular function(s) performed by circuits illustrated.
3.  Show complete circuit when it leaves the case, including termination points and
locations.
4.  Draw circuits to select actual wiring of circuit not as schematics.
5.  Use a uniform method such as angled lines to indicate actual locations of double wired
terminations if it is not desirable to shown both wires terminating on the same point.
6.  Circuits that are incomplete on one sheet shall provide a reference to sheet circuit is
continued on.
H.  Energy Distribution Drawings:
1.  Show both ac and dc energy distribution systems or subsystems including wire sizes.
2. Show grounding on a separate drawing, or on energy distribution drawing.
l. Arrangement Plans:
1.  Show arrangement of equipment within case.
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2.  Detail arrangement drawings to show contact and terminal. Show spare contacts,
terminals, and wires.

2.03 WAYSIDE DRAWINGS
A.  Product Drawings:

1. Show dimensions and internal mechanical and electrical details of particular pieces of
equipment or assemblies.

2. Include title of particular piece or type of equipment shown.
B. Installation Drawings:

1. Drawings on which detailed information is shown for mechanical installation of signal
equipment cases and signal layouts onto foundations provided by the owner.

2. Identify any dimensions to be determined in the field, identify hardware (including part
numbers), and provide installation procedures necessary to perform installation.

C. Printed Circuit Board Drawings: Drawings showing complete physical printed circuit
board layout at actual size, component listing, and circuit schematic.

D. Material Lists: Drawings showing accurate and complete material lists for assemblies,
subassemblies, and components.

2.04 COMPUTER AUTOMATED DRAFTING
A. Format: Latest AutoCAD version in use by SDOT.
B.  Graphics:
1. Symbols: Conform to approved drafting standards.
2. Graphic files: Self-contained (file shall stand on its own).
3. Provide one design file per each drawing sheet.
4.  Acceptable means for transporting data to SDOT:
a.  File shall be contained on a CD-ROM.
b. Do not use compression utilities such as backup commands.
5.  Pencil or freehand drawings including lettering are not acceptable.
PART 3 EXECUTION
3.01 DESIGN SUBMITTALS

A. Do not proceed with assembly or wiring of equipment until design drawings have been
approved.
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B. As Shipped:

1.  After factory test and shipment of signal equipment, submit an updated set of drawings
that contain any item that was changed during assembly.

2. Plan books of locations that had no change from approved design submittal need a
label, “as-shipped re-submittal.”

3.02 DRAWING UPDATES
A.  Signal Location Set.
1.  Provide a plan book for each signal location.
2. Update these books immediately to reflect changes made in circuits or equipment.
B. Contractor’s Office Set:
1. Maintain a complete and up to date set of plan books at on-site headquarters.
2. SDOT shall have access to these plans at any time.
3.03 AS-BUILT DRAWINGS
A. Field Testing Update.

1.  Upon completion of in-service testing, check office circuit plan set against testing
drawings to ensure updates are incorporated.

2. Make a duplicate drawing set and stamp it “as-built.”

3.  Provide this set to SDOT for use in checking as-built drawing submittal and
maintaining the system during the interim period.

B.  As-Built Drawings.
1. Revise drawings to as-built level in revision block.

2. Provide final plans and print sets as required, signed by Contractor, and copies in
electronic media.

3. Update print set at each signal case with an “as-built” Contrpact Documents.

4.  Provide as-built equivalent circuits.

END OF SECTION 34 42 06
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SECTION 34 42 12

EQUIPMENT CASES

PART 1 GENERAL

1.01

1.02

1.03

1.04

First Hill Streetcar Section 344212 -1 SDOT
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SUMMARY
A.  Section Includes: Wayside cases for signal system equipment.
B. Related Sections:
1.  Section 26 24 16, Low Voltage Panelboards
2. Section 34 42 05 — Common Work Results for Signal System
3.  Section 34 42 41 — Relays
4.,  Section 34 42 45 — Miscellaneous Components and Products
5.  Section 34 42 55 — Signal Wire and Cable
MEASUREMENT AND PAYMENT
A. Measurement: No separate measurement will be made for Work specified in this section.
B. Payment: Work specified in this section is incidental to Work described in other sections.
REFERENCE STANDARDS
A.  Section incorporates by reference the latest revisions of the following documents:

1. City of Seattle Standard Specifications for Road, Bridge and Municipal Construction
(“Standard Specifications”)

SUBMITTALS
A.  Procedures: Section 01 33 00, Submittal Procedures.
B. Product Data: Description and catalog cut of proposed equipment cases.

C. Service Proven: Submit information demonstrating that proposed equipment cases meet

the service proven equipment requirements in Section 34 42 05, Common Work Results for

Signal System.

D. Shop Drawings: Show equipment layout and grounding of each case.





1.05

DELIVERY, STORAGE, AND HANDLING

A. Remove all vital relays, printed circuit boards, and all other items subject to damage prior to
shipping.

1. Package all relays in accordance with requirements of Section 34 42 41, Relays.
2. Package all printed circuit boards in padded anti-electrostatic bags.

3. All other removed equipment shall be packaged in shipping containers provided by the
manufacture of the equipment.

PART 2 PRODUCTS

2.01

EQUIPMENT CASES
A. Provide cases constructed of a minimum 0.100-inch thick aluminum.

B. Provide cases sized for all installed equipment plus 20-percent spare capacity for future
expansion.

C. Provide access doors.
1. Front.
2. Rear, if all equipment, cable, wiring, and hardware is not accessible from the front door.
3.  Lockable handle, with a standard padlock.
4.  Two open position retaining device, 90 and 150 to 180 degrees.
5. Bronze hinge pins with lubricating fittings.
6. Incorporate a rain channel in the door opening to help prevent the entrance of water.

D. Layout equipment in cases so that forced air ventilation is not required to maintain air
temperature below the maximum for any equipment mounted in the case.

E. Provide interior illumination.
1. 120 V.
2. Standard Edison base.
3. One lamp per door, centered over the rack.

F.  Provide case with an open bottom for the entrance of conduits in the base. See Contract
Drawing for details and locations of conduits.

G. Size of Case

1.  Height of the case shall be 50 to 58 inches.
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2. Case footprint shall be 25.5 inches by 44 inches.
3.  Case shall have an internal flange with holes for mounting to the foundation

a. Size and number of mounting bolts shall be per the seismic requirements of the
case size and layout.

b.  Provide a minimum of four mounting bolts.
4.  Flange shall be 6 inches wide.
5.  Flange shall have pre-formed holes for mounting
H. Case foundation

1. SDOT will provide a 29.5 inches by 48 inches foundation for all streetcar signal
equipment cases.

2. Provide epoxy anchor bolts for installation of the case to the SDOT provided foundation.

3. Provide a neoprene gasket to be placed between the flange and the foundation to
prevent corrosion.

a. Gasket shall be the full width of the flange.
b.  Gasket shall have stamped holes at the mounting bolt locations.
C. Gasket shall be a minimum of 3/32 of an inch thick.
l. Provide a terminal board or din rail strip in each case.
1.  Construct terminal boards from fire-retardant material.
2. Size, manufacturer’s standard to fit all terminals and equipment
3. Provide terminal for each used and spare cable conductor brought into the case.
4.  Provide surge arrestors for each cable conductor.
5.  Provide an additional 10 percent spare terminals.

J.  Provide equipment racks in the interior of the case.

=

Design for provided relays and other equipment.
2. Design to support wiring.
K.  Electrical Power Distribution:

1.  Provide a distribution panel that meets the requirements of Section 26 24 16, Low
Voltage Panelboards.
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L.

2. Provide separate circuit breakers for switch power, signal lighting, and control voltage
power supplies.

Approved Manufacturers: Invensys Rail Corp., PTMW Inc.

Substitutions: Per City of Seattle Standard Specifications for Road, Bridge and Municipal
Construction (“Standard Specifications”) 1-06.1(B), Request for Substitution of Material.

PART 3 EXECUTION

3.01 INSTALLATION

A. Provide all hardware, gaskets, and other to mount and seal equipment cases.

B. Install all circuit breakers, fuses, diodes, resistors, terminals, reactors, lighting arresters,
compounds, locks, and anchor bolts in accordance with requirements of Section 34 42 45,
Miscellaneous Components and Products.

C. Install and terminate cables from external devices in accordance with requirements of
Section 34 42 55, Signal Wire and Cable.

D. Seal all conduits in accordance with requirements of Section 34 42 74, Signal Wire and
Cable.

E. Place neoprene pad between concrete foundation and equipment case.

F.  Seal around the outside of the base of the flange to prevent the intrusion of moisture.

G. Install relays in accordance with requirements of Section 34 42 41, Relays.

H. Install internal case wiring in accordance with requirements of Section 34 42 74, Signal Wire
and Cable.

l. Install equipment in the case such that the high thermal generating devices are on top to
minimize the thermal loading of other devices.

J. Design equipment case layouts to group similar types of equipment together.

K.  Provide similar wayside cases with similar layouts.

L. Provide an identifying nameplate for each relay, relay rack, terminal board, or other major
piece of equipment.

END OF SECTION 34 42 12
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SECTION 34 42 21

SIGNAL LAYOUTS

PART 1 GENERAL

1.01 SUMMARY
A.  Section Includes:
1. LED-style bar signal layouts.
2. Embedded switch point indicators.
B. Related Sections:
1.  Section 34 42 05 — Common Work Results
1.02 MEASUREMENT AND PAYMENT
A. Measurement: No separate measurement will be made for Work specified in this section.
B. Payment: Work specified in this section is incidental to Work described in other sections.
1.03 REFERENCE STANDARDS
A.  Section incorporates by reference the latest revisions of the following documents:
B. City of Seattle
1. City of Seattle Standard Specifications for Road, Bridge and Municipal Construction
(“Standard Specifications”)
C. US Department of Transportation's Federal Highway Administration (FHWA)
1.  Manual on Uniform Traffic Control Devices (MUTCD) (as modified by the State of
Washington)
1.04 SUBMITTALS
A.  Procedures: Section 01 33 00, Submittal Procedures.
B. Product Data: Description or catalog cut of proposed signals to be provided.
C. Service Proven: Submit information demonstrating that proposed signals meet the service
proven equipment requirements in Section 34 42 05, Common Work Results for Signal
System.
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E.

F.

Shop Drawings: Complete drawings for each type of layout and indicator proposed,
including mounting and wiring details, and bill of materials.

1.  Show type of transformer or power supply proposed and manner of mounting.

2. Include a key-numbered parts list and complete material ordering reference numbers
for each type of layout.

Factory inspection procedure.

Factory Inspection Report.

PART 2 PRODUCTS

2.01 BAR SIGNAL LIGHT UNITS
A. Standard: In accordance with MUTCD Section 8C.11, Use of Traffic Control Signals for
Control of LRT Vehicles at Grade Crossings.
B.  Factory wire signal units.
C. Approved Manufacturers: Rail Development Group, Hanning & Kahl.

1.  Substitutions: Per City of Seattle Standard Specifications for Road, Bridge and
Municipal Construction (“Standard Specifications”) 1-06.1(B), Request for Substitution
of Material.

D. LEDs:
1. Ensure LEDs are continuously illuminated.
2. Type InGaN, white in color, with chromaticity coordinates X=0.31, Y=0.32.
E. LED viewing angle: 15 degrees.
F.  Input voltage: 80 to 135 Vac, with 100 percent rated illumination.
G. Currentdraw: Maximum 0.050 A at 115 V.
H.  Circuit Scheme:

1.  Circuit LEDs in strings of three and then connect in parallel.

2. Ensure failure of a single LED results in a maximum loss of eight percent of light
output.

3. Mount LEDs on a black FR4 double-sided board to ensure no phantom indications
occur.

4.  Provide a DIN rail mounted circuit breaker in feed to lighting circuit.
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2.02 BAR SIGNAL HOUSINGS

Material: Rugged cast or extruded aluminum.

Front lens plate: Clear, 1/4 inch-thick UV stabilized polycarbonate.
Rear cover plate: Cast aluminum.

Housing: NEMA 4X for intrusion of moisture and water.
Fasteners: Stainless steel.

Operating Temperature Range: Minus 40 to 85 degrees C.

2.03 BAR SIGNAL PAINTING

Paint inside of lamp compartment to manufacturer’s standard.
Primer coat: Rust-preventive paint.

Exterior of lamp compartment housing: Semi-gloss black.
Signal housings: Semi-gloss black.

Mast and base casting: Black.

Do not use water based paints.

Apply one finish coat of paint at point of assembly prior to shipment.

2.04 BAR SIGNAL MOUNTING

A.

Mounting bracket: Stainless steel or cast aluminum.

2.05 EMBEDDED POINT INDICATOR

A.  Approved Manufacturers: Hanning and Kahl, Traffic Safety Corporation.
1.  Substitutions: Per City of Seattle Standard Specifications for Road, Bridge and

Municipal Construction (“Standard Specifications”) 1-06.1(B), Request for Substitution
of Material.

B. LED viewing angle: 10 degrees, uni-directional.

C. LED array: Yellow or white color as specified in the Contract Drawings.

D.  Fixture shall not protrude more than 0.64 inch above the mounting base.

E. Light beam shall be refractor controlled and pre-focused to minimize maintenance.

F. Inputvoltage: 12 Vdc, with 100 percent rated illumination.
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Current draw: Maximum 0.400 A at 12 volts.

Provide 12 volt power supply mounted in the equipment case or platform mounted enclosure
as specified on Contract Drawings.

Platform mounted enclosure shall be rated NEMA 4X.

2.06 EMBEDDED POINT INDICATOR MOUNTING BASE

F.

Construct from high strength steel.

Traffic rated HS 20.

Same manufacture as indicator or as specified by the manufacture.
Provide one or two conduit hubs as required by the location.

Provide drain fitting for connection to the switch earth box drain system.

Hot dip galvanize after fabrication.

PART 3 EXECUTION

3.01 BAR SIGNALS

A.

Provide LED-style Bar Signal layouts and embedded switch point indicators at locations
shown on Contract Drawings.

Provide bar signals with two or three units, as shown on Contract Drawings.

Ensure that final signal configuration is distinctive when viewed from a height of 7 feet above
top of rails, at a minimum distance of 600 feet or maximum line-of-sight in curves.

Final signal adjustment subject to approval of SDOT.

Use, at a minimum, single conductor No. 14 AWG stranded wire for interconnecting signal
junction boxes and LED compartments and other miscellaneous equipment.

After installation and prior to Contract completion and acceptance, apply a final coat of paint
of same quality and texture as manufacturer’s finish coat to exterior of each bar signal
layout.

3.02 BAR SIGNAL MOUNTING

A.  Furnish mounting brackets for signal layouts to allow for adjusting vertical, horizontal, left,
and right.
B.  Signal Alignment:
1.  Align and adjust signals to provide maximum visibility to satisfaction of SDOT.
2. Provide stainless steel shims to make signal poles vertical.
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C. Mast Mounting: Provide all hardware and brackets for the mounting signals.
3.03 EMBEDDED POINT INDICATOR MOUNTING
A.  Mounting method

1. Inamounting base provided by or specified by the manufacture of the embedded
point indicator.

2. Mounted on the cover of the switch machine earthbox.
B. Provide a cover to protect the mounting base during the installation in the track slab, if used.
C. Provide one or two embedded switch indicators at switches as shown on Contract Drawings.
D. Install indicators in accordance with approved installation drawings.

E.  Ensure that final signal configuration is distinctive when viewed from a height of 7 feet above
top of rails; at the Train-to-Wayside Control (TWC) loop location, at the platform stop
location, at a minimum distance of 600 feet or maximum line-of-sight in curves

END OF SECTION 34 42 21
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SECTION 34 42 22

POWER SWITCH-MACHINES FOR EMBEDDED TRACK

PART 1 GENERAL
1.01 SUMMARY
A. Section Includes:

1. Powered switch machine control and testing of owner supplied power switch machines
in embedded track.

B. Related Sections:
1.  Section 34 42 05 — Common Work Results for Signal System

1.02 MEASUREMENT AND PAYMENT

A. Measurement: No separate measurement will be made for Work specified in this section.

B. Payment: Work specified in this section is incidental to Work described in other sections.
1.03 REFERENCE SECTIONS

A.  Section incorporates by reference the latest revisions of the following documents:

B. American Railway Engineering and Maintenance-of-Way Association (AREMA)

1. AREMA Communications & Signals Manual of Recommended Practices (C&S
Manual)

C. City of Seattle

1. City of Seattle Standard Specifications for Road, Bridge and Municipal Construction
(“Standard Specifications”)

1.04 SUBMITTALS
A. Procedures: Section 01 33 00, Submittal Procedures.

B. Product Data: Description, schematics of the circuitry, and catalog cut of products for
proposed power switch machine control.

C. Service Proven: Submit information demonstrating that proposed power switch machine
control meets the service proven equipment requirements in Section 34 42 05, Common
Work Results for Signal System.
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D. Operations and Maintenance Data: Submit data in accordance with Section 01 78 23,
Operation and Maintenance Data, including the following requirements:

1. Submittal information identified above.

2. Manufacturer's installation, operating, and maintenance instructions, parts list,
illustrations and diagram for components.

1.05 QUALITY ASSURANCE

A. Testing shall be performed in accordance with approved test procedures and AREMA
C&S Manual, Section 12, Switches.

PART 2 PRODUCTS
201 OWNER PROVIDED SWITCH MACHINES

A.  Owner will provide a Hanning and Kahl, HWE 61.1 AVV-ZVV switch machine mounted in
an earth-box between the two running rails at the locations shown on the contract
drawings with the following features:

1.  Electro-hydraulic operating motor at 120 Vac single phase.
2. Locking Non-Trailable
3.  Adjustable point opening, minimum range 1.25 to 4.00 inches.
4.  Point position detected with contactless proximity switches.
5. Manually settable with an external lever.
a. Lever shall be bar type, not part of machine.
b.  Motor power shall be cut whenever the lever is installed.

C. Maximum force moment of 300 foot-pounds required to manually set machine
with lever.

2.02 OWNER PROVIDED EARTH-BOX
A.  The owner provided earth-box will have the following features:
1. Separate 2 inch conduit entrances for power and control wiring.
2. Will be design to allow for storm water drainage.
3. Earth-box will maintain rail-to-earth isolation of the running rails.
4.  Earth box will not affect the operation of the track circuits.

5. Will have a cover that can be removed in sections.
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6.  Throw and lock rods will be accessible without exposing the machine.

7.  Machine will be accessible without exposing the throw and lock rods.

8.  Will have a Traffic Rating of HS-20.

9.  Will have separate point detection for normal and reverse positions.
2.03 OWNER PROVIDED SPRING SWITCHES

A.  Owner will provide Hanning and Kahl, HWU D-Z spring switches with the following
features:

1.  Point position will be detected by two independent detectors.
2. Position will be detected with contactless proximity switches.

3. Cabling will be provided to the equipment case locations as shown on the contract
drawings.

PART 3 EXECUTION
3.01 SWITCH CONTROL
A.  Provide an Over Switch Track Circuit to prevent the throw of a switch under a streetcar.

1.  Track circuit length shall be greater than the distance between the trucks of the
streetcar to prevent the street car from bridging the track circuit.

B. The conditions shown on the Route and Aspect drawings shall take precedence over the
specifications.

C. Primary switch request shall be via TWC calls from the streetcar.
D. Secondary switch request shall be via push buttons mounted in the equipment case.

1.  Provide one push button for normal switch call and second push button for reverse
switch call.

2. Provide a switchable circuit breaker or other means to remove power from the switch
machine during manual control of the switch machine and periodic maintenance.

3.02 FINAL ADJUSTMENT

A.  Adjust switch machine and point detection so that when manually or electrically operated
with a point obstructed 1/4 inch or more, locking mechanism will not lock or indicate
closed.

B. Obstruction Test:

1.  Adjust switch machine and point detection so that when manually operated with a point
obstructed 1/8 inch or less, the switch indicates closed.

First Hill Streetcar Section 34 42 22 - 3 SDOT
Final Signal Design Powered Switch Machines for Embedded Track (12/18/2012)





2. Do not perform 1/8-inch obstruction test under power.

3.  If obstruction is greater than 1/8 inch the machine or point detection shall indicate
open.

END OF SECTION 34 42 22
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SECTION 34 42 30

AUDIO FREQUENCY TRACK CIRCUITS

PART 1 GENERAL

1.01 SUMMARY
A.  Section Includes: Audio frequency track circuits (AFTC).
B. Related Sections:
1.  Section 34 42 05 — Common Work Results for Signal System
2.  Section 34 42 41 — Relays
1.02 MEASUREMENT AND PAYMENT
A. Measurement: No separate measurement will be made for Work specified in this section.
B. Payment: Work specified in this section is incidental to Work described in other sections.
1.03 REFERENCE STANDARDS
A.  Section incorporates by reference the latest revisions of the following documents:
B.  American Railway Engineering and Maintenance-of-Way Association (AREMA)
1. AREMA Communications & Signals Manual of Recommended Practices (C&S
Manual)
1.04 SUBMITTALS
A.  Procedures: Section 01 33 00, Submittal Procedures.
B. Product Data: Description or catalog cut of proposed audio frequency track circuit to be
provided.
C. Service Proven: Submit information demonstrating that proposed audio frequency track
circuits meet the service proven equipment requirements in Section 34 42 05, Common
Work Results for Signal System.
D. Testing Documents:
1. Test Procedures and Test Results for each test.
2.  Certified test reports for any factory testing.
First Hill Streetcar Section 3442 30-1 SDOT

Final Signal Design Audio Frequency Track Circuits (12/18/2012)





E.

F.

Submit preliminary design of track circuit, within 90 days of NTP.

1. Include track detection frequencies, description of operation, preliminary block
diagrams, power output, shunting sensitivity, and to detect insulated joint failure.

2. Include data on associated equipment that Contractor proposes to use such as
couplers.

Installation Drawings:
1. Identify materials and methods to be used for installation.
2. Submit at least 180 Days prior to installation.

3. Submit product data, such as catalog cuts and installation procedures, as required to
fully describe each element of installation.

PART 2 PRODUCTS

2.01 DESIGN REQUIREMENTS

A.

B.

H.

Standards: In accordance with AREMA C&S Manual, Section 8, Track Circuits.
Failsafe Design Requirement:
1.  Use fail-safe design principles in design of track circuit components.

2. Failure of component or maladjustment of track circuit shall not cause an unsafe
condition.

A shunt of 0.2 Ohm between the rails of a track circuit shall cause that track circuit to
indicate streetcar occupancy.

Design track circuits compatible with traction power negative return.

Design track circuit operation not to be affected by traction power return current imbalances
of up to 80 percent.

Restoration of power after a power failure shall automatically restore track circuits to normal
operation.

Design system to implement slow pick-up track repeater relays or their logic equivalents for
track circuits.

Temperature Range: Minus 20 degrees F to 160 degrees F.

2.02 MODULAR DESIGN

A. Each combination of track circuit modules shall stand alone, except for power supply(s) and
logic.
B. Modular Replacement:
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D.

E.

1. Design track circuits using a modular concept.

2. Design track circuits to be maintainable by concepts of replacement and
interchangeability in the field at lowest level replacement unit (PC board and relay).

3.  Design electronic shop subassemblies to be repairable at component level.
LED Indicators:

1. For ease of maintenance, design circuitry to incorporate LED indicators. Indications
include, but are not limited to:

a. Receiver level detector output.
b.  Track circuit relay status.
Design PCBs with test jacks at track circuit adjustment and normal field maintenance points.

Amplifiers breaking into spurious oscillations shall not result in an unsafe condition.

2.03 INDIVIDUAL MODULE REQUIREMENTS

A. Components: Individual carrier frequency oscillators, power amplifiers, line-coupling unit,
receiver, and relay driver. Do not use carrier oscillators for more than one track circuit.
B.  Transmitter:
1. Power amplifier: No variable level adjustment, amplifies carrier's power level as
necessary to feed track circuit.
2. Transmitter level adjustment acceptable techniques:
a. Jumper connections on power amplifier plugboard external to printed circuit
board on which power amplifier is located.
b.  Adjust taps on a fixed resistor external to printed circuit boards on which
transmitter electronics are located.
3.  Transmitter Rail Current Output: Adjust per the track circuit manufactures procedure
with a 0.06-ohm shunt placed at entering end of track circuit.
C. Receiver Filter or Tuning Coupler:
1. Type: Bandpass tuned to the frequency of track circuit.
2. Frequency stability:
a. No more than 3 dB down at plus or minus 2.5 percent of the center frequency.
b.  Minimum 20 dB down at plus or minus 8 percent of the center frequency.
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2.04

3. Minimum 60 dB down for other detection frequencies used, their harmonic
frequencies, and their beat frequencies.

4.  Shorting or opening of element or component within the filter or coupler shall either:
a. Not change pass band, non-ringing, and attenuation characteristics of filter.
b.  Attenuate output of filter so that associated track relay will drop or remain down.
5.  Adjustable Elements: None.

Receiver Amplifier: Adjustable tuning control, receiver sensitivity may be varied to enable
setting of track circuit pre-shunt distance.

Receiver design shall be such to prevent an unsafe condition in the event of component
failure.

Relay driver: Energizes track relay when a carrier signal is being received, prevents relay
from picking up due to self-oscillations of an electronic circuit, includes no adjustments.

Direct output from track circuit module may be used in place at a track relay.

Audio frequency track circuit track relay: dc biased neutral relay in accordance with Section
34 42 41, Relays.

Relay drop away time: Maximum 1.0 second from time of track shunt until back contacts
make.

STREETCAR DETECTION

Design system to detect streetcars using audio frequency track.

Track circuit receiver: Declares non-occupied condition (energized) only when the signal
that is being received is at the proper frequency, modulation rate, duty cycle and at the
proper power level.

Track circuit receiver shall not permit energized condition until at least three complete valid
code periods have been detected.

Detection Frequencies:

1.  Select track circuit detection frequencies and modulation rates that avoid EMI
problems.

Shunting Requirements:.
1.  Shuntresistance: 0.2 Ohm shall indicate streetcar occupancy.
2.  Defective insulated joints shall indicate streetcar occupancy.

3. Ensure a streetcar vacating a track circuit ceases to shunt that track circuit when rear-
most axle is 35 feet (maximum) beyond the track circuit boundary.
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2.05

2.06

4.  Ensure track circuits detect a streetcar approaching a track circuit boundary when
front most axel is between 9 feet and 35 feet before track circuit.

TRACK CIRCUIT LOCATIONS

A.

Provide streetcar detection for all sections powered switch machines

1.  Purpose of track circuit is to prevent the operation of a switch under a streetcar.
Traction Power Return:

1.  Provide track circuits that permit traction power to return through both rails.

Insulated Joint Location:

1. Insulated joints will be installed at the locations shown on Contract Drawings by others.

2. Additional insulated joints required by Contractor’s design shall be installed only with
Engineer’s approval and at Contractor’'s expense by the track installation Contractor.

EMI MITIGATION

A.

Track circuits will be exposed to several sources of electromagnetic interference including,
but not limited to, streetcars themselves.

Design system, as installed, to function properly in this environment.

Design protection to prevent unsafe conditions and damage to equipment under fault and
surge conditions.

PART 3 EXECUTION

3.01 GENERAL
A. Design and provide equipment necessary for complete and functioning audio frequency
track circuits to detect streetcars in the sections of track shown on the Contract Drawings.
B.  All conduits shown on the Contract Drawings are provided by others.
C. Cabling form the track connections to the Streetcar Signal Case will be provided by others.
D. Design and provide any additional cabling and conduit that are required by the selected
track circuit that is not shown on the Contract Drawings.
E. Case Mounting:
1. Mount track modules within the wayside cases with sufficient spacing to permit easy
removal and adequate cooling, without forced air cooling.
2. Ground chassis of each track module to the case grounding plate with a separate wire.
F.  Wiring:
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1.  Provide fuses with a minimum rating of 10 A in series with wires connecting to the rails
for audio frequency track circuits.

2. Provide insulated copper, No. 14 AWG (minimum), for wires and cables in equipment
cases.

3. Use twisted pairs for track circuit wires.

END OF SECTION 34 42 30
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SECTION 34 42 41

RELAYS

PART 1 GENERAL

1.01 SUMMARY
A.  Section Includes: Relays
B. Related Sections:
1.  Section 34 42 05 — Common Work Results for Signal System
2.  Section 34 42 90 — Signal System Testing
1.02 MEASUREMENT AND PAYMENT
A. Measurement: No separate measurement will be made for Work specified in this section.
B. Payment: Work specified in this section is incidental to Work described in other sections.
1.03 REFERENCE STANDARDS
A. American Railway Engineering and Maintenance-of-Way Association (AREMA)
1. AREMA Communications & Signals Manual of Recommended Practices (C&S
Manual)
1.04 SUBMITTALS
A.  Procedures: Section 01 33 00, Submittal Procedures.
B. Product Data: Description and catalog cut of proposed relays.
C. Service Proven: Submit information demonstrating that proposed relays meet the service
proven equipment requirements in Section 34 42 05, Common Work Results for Signal
System.
D. Operations and Maintenance Data: Submit data in accordance with Section 01 78 23,
Operation and Maintenance Data, including the following requirements:
1. Msnual describing installation, operation, and maintenance of each relay used on the
job.
E. Testing Documents:
1. General: Submitrelay testing documents under this section.
2.  Test Procedures and Test Results for each factory test for each vital relay, before
shipment.
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3.  Certified test reports for factory testing.

4.  Test Procedures and Test Results for each field test for each vital relay.
Upon final verification, index relay form cards by serial number and submit them.
Mounting arrangements.

Calculations:

1. Calculations to determine timing characteristics (both slow pick and drop) for time
element relays provided under this Contract.

2. Perform calculations in accordance with AREMA C&S Manual, Part 2.4.20,
Recommended Instructions for Time Releases Applied to Signal Apparatus.

1.05 DELIVERY, STORAGE, AND HANDLING

A.

B.

C.

Ship vital relays separately from wired racks in which they are to be used.

Package vital relays individually, each in a sturdy corrugated cardboard carton with part
number, tag name, and installation location of relay printed on outside of carton.

Store relays in a protected area until tested and installed.

PART 2 PRODUCTS

201 RELAYS

A. Relays of Each Type: Uniform in design and contact assembly.

B.  Enclosures: Dust-proof, provisions for ventilation and heat dissipation.

C. Material: Non-combustible.

D. Mounting: Rack mounted.

E. Nominal Voltage: 12 Vdc, or Resident Engineer approved.

F.  Operable Voltage Range: 7 Vdc to 21 Vdc.

G. Relays: Operable on nominal voltage, capable of picking up and continuous operation
without damage when energized in operable voltage range.

H. Base: Plug-in, keyed to prevent wrong type, style, contact configuration, or operating
characteristics from being installed into wrong plug base.

l. Use of resistors, capacitors, or diodes in parallel or in series with relay's coil will not be
allowed with relays.
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Relays must comply with or exceed following requirements of AREMA C&S Manual:

1. Part6.1.20, Recommended Design Criteria for Time-Element Relay, Tractive-
Armature Type.

2.  Part 6.1.35, Recommended Design Criteria for Alternating-Current Induction-Type
Relay.

3. Part6.1.40, Recommended Design Criteria for Alternating-Current Power-Transfer
Relay.

4.  Part 6.1.45, Recommended Design Criteria for Flasher Relay, Shelf, or Wall Mounting.

5. Part6.2.1, Recommended Design Criteria for Tractive-Armature Direct Current
Neutral Relay, Plug-In Type.

6. Part 6.3.5, Recommended Design Criteria for Detachable-Type Neutral Direct-Current
Relay for Non-Vital Circuits.

2.02 VITAL RELAYS
A.  Front Testing Arrangement: Permits energization and de-energization of relay without
disturbing relay or wiring.
B.  Arc Suppression: Built into relay or attached to base for vital coils.
C. Relay Bases: Equipped with removable receptacle springs.
D. Dc Relays: By same manufacturer.
E.  Switch Operating Relays.
1.  Switch operating relays shall be identical.
2.  Type: Biased neutral relay.
3.  Extra Heavy Duty Contacts: Minimum of four, magnetic blowout feature to effectively
interrupt high currents and minimize wear.
2.03 NON-VITAL RELAYS (NORMAL DUTY)
A.  Type: Plug-in.
B. Covers: Transparent plastic.
C. Relay Cabinet Covers: Shall permit viewing of relay contacts without disassembly.
D. Non-vital Relays: Capable of carrying 10 A (minimum) continuously without contact
resistance exceeding 5 ohms.
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2.04

2.05

E.

Front-back Contacts: Capable of breaking a load consisting of three vital or non-vital relays
connected in parallel, at least 10,000,000 times without contact resistance exceeding 5
ohms measured at 10 milliamps.

SPARE CONTACTS

A.

B.

Minimum of one spare dependent front-back relay contact.

Minimum of one spare independent front and one spare independent back relay contact.

SOURCE QUALITY CONTROL

A.

C.

Factory test vital relays in accordance with "shop" requirements of AREMA C&S Manual,
Part 6.4.1, Recommended Instructions for Direct-Current Relays or Part 6.4.5,
Recommended Instructions for Alternating-Current Relays.

Record pick-up and drop-away values for vital relays on AREMA relay cards (AREMA C&S
Manual, Form 641-1 or AREMA C&S Manual, Form 645-1) and submit to Engineer.

Use one AREMA relay card for each vital relay. Use cards shipped with relay.

PART 3 EXECUTION

3.01  INSTALLATION
A. Design system to use both vital and non-vital relays for required logic. Provide and test
relays required by Contractor’s design, both vital and non-vital.
B. Repeat manufacturer’s approved factory test procedure as described in Section 34 42 90,
Signal System Testing, in the field, before installing relays in their final positions in wired
racks.
C. Verify that each relay serial number, location, and relay name shown on cards corresponds
to actual field conditions.
D. Plug non-vital relays into receptacles mounted on DIN rails in racks or cabinets.
E. Provide one normal and one reverse switch operating relay for each switch and lock
movement.
3.02 RELAY FUNCTION TYPES
A. Use relays for:
1.  lllumination of “Streetcar Ahead” blank-out sign.
2. lllumination of streetcar warning sign at 14"/ Yesler.
3.  Contact closures provided to SDOT traffic controllers.
B.  Use slow acting relays for slow pickup or slow release functions.
First Hill Streetcar Section 3442 41 - 4 SDOT

Final Signal Design Relays (12/18/2012)





C.

D.

Use quick acting relays for quick pickup or quick release functions.

Use vital timer relays for timer delay functions.

3.03 RELAY BASES

A.

E.

3.04 TAGGING

A.

Installed in accordance with AREMA C&S Manual, Part 6.2.2, Recommended Design
Criteria for Vital Plug-in Relay Plugboards.

Individual conductors of case wire shall be crimped to each receptacle spring.

Insert receptacle spring into rear of appropriate plug board.

Vital relays, when inserted into front of relay bases, shall make direct contact with
appropriate receptacle springs.

Wires shall not be soldered directly to receptacle springs.

Relays shall have three associated tags:

1.

2.

3.

4,

One tag showing relay name on card described above.
One tag showing relay name on rear of relay.
One tag showing relay name on front of relay.

Easily replaceable but shall not come off during normal service.

3.05 SPARE CONTACTS

A.
B.

C.
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Single Repeater Relay: Provide for either repeater relay or primary relay.

Multiple Repeater Relays: Provide for both final repeater relay and primary relay.

END OF SECTION 34 42 41
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SECTION 34 42 45

MISCELLANEOUS COMPONENTS AND PRODUCTS

PART 1 GENERAL
1.01 SUMMARY

A.  Section Includes: Circuit breakers, fuses, diodes, resistors, terminals, reactors, surge
arresters, compounds, locks, and anchor bolts.

B. Related Sections:
1.  Section 34 42 05 — Common Work Results for Signal System

1.02 MEASUREMENT AND PAYMENT

A. Measurement: No separate measurement will be made for Work specified in this section.

B. Payment: Work specified in this section is incidental to Work described in other sections.
1.03 REFERENCE STANDARDS

A.  Section incorporates by reference the latest revisions of the following documents:

B. American Railway Engineering and Maintenance-of-Way Association (AREMA)

1. AREMA Communications & Signals Manual of Recommended Practices (C&S
Manual)

C. City of Seattle

1. City of Seattle Standard Specifications for Road, Bridge and Municipal Construction
(“Standard Specifications”)

1.04 SUBMITTALS
A. Procedures: Section 01 33 00, Submittal Procedures.

B. Product Data: Description and catalog cut of proposed components and hardware items to
be provided.

C. Service Proven: Submit information demonstrating that proposed products meet the service
proven equipment requirements in Section 34 42 05, Common Work Results for Signal
System.

1.05 QUALITY ASSURANCE

A.  Ensure electrical components are rated to operate at power, voltage, current, and
temperature levels exceeding by 20 percent (minimum) those which components will be
subject to in service, unless otherwise specified.
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PART 2 PRODUCTS

2.01 LED BLANK-OUT SIGN
A. Type: LED
1. Colors:
a. White: x=0.31, y=0.32
b.  Yellow: 590nm
2. Minimum luminary intensity at 20ma:
a.  White: 1900 mcd
b.  Yellow: 1650 mcd
3.  Viewing angle:
a. White: 15°
b.  Yellow: 23°
B. Input voltage range of 90-130Vac
C. Dimming shall be triggered with an externally mounted dusk to dawn sensor connected to
the opto-coupler input, which only provides one level of dimming with a factory set on-delay
of over one minute.
D. Sign shall be capable of progressive dimming when an integrated photo-diode sensor is
installed.
E. Allthe features such as maximum dimming level, current sense level, and flash rate shall be
factory set and user programmable.
F.  Legible at minimum distance of 300 feet
G. Message shall blackout regardless of lighting conditions
H.  Temperature range: -35°F to +165°F
l. Enclosure, slide-in panels, visors, and associated hardware shall be fabricated from
aluminum.
J. Finish black powder coated.
K.  Doors shall be equipped with a latching brace to hold the door open at 90 degrees for
service and ¥ turn link locks for closures.
L.  Openings in slide panels and lens shall be sealed to prevent the entering of water and dust.
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M.  Louvers shall be located in upper and lower locations of the enclosure to enable cooling and
protected with replaceable dust filters.

N.  The upper and lower louvers that are formed in the back plate of the sign shall be baffled to
direct any water toward the bottom of that louver and out of the cabinet.

2.02 LOCAL CONTROL
A. Provide a local control panel for backup switch control and traffic phase calls and cancels.
1. Local control panel can be either a independent unit or incorporated into the front
panel of the microprocessor controller.
2. Switch position control and traffic phase calls and cancels shall be by push button
switches on the control panel.
3. Switch position shall be indicated on the local control panel by LEDs.
2.03 FUSES
A. Type: Non-renewable, fiber-case, time-lag, fusion type.
2.04 DIODES
A. Identification: List a JEDEC number.
B. Type: Silicon type.
2.05 RESISTORS
A. Standard: AREMA C&S Manual, Part 14.2.15, Recommended Design Criteria for Resistors.
2.06 REACTORS
A. Standard: AREMA Communication and Signals Manual, Part 14.2.20, Recommended
Design Criteria for Air-Cooled Reactor for Line and Track Circuits.
2.07 SIGNAL TERMINAL BINDING POSTS
A. Standard: AREMA Communication and Signals, Part 14.1.10, Recommended Design
Criteria for Binding Posts.
2.08 TERMINAL POST INSULATORS
A.  Type: Fire-resistant.
2.09 SURGE ARRESTERS AND EQUALIZERS
A. Standard: AREMA C&S Manual, Part 11.3.1, Recommended Design Criteria and
Functional/Operating Guidelines for Primary Surge Protectors for Electrical Surge Protection
of Signal Systems.
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2.10 TERMINALS BLOCKS FOR COPPER WIRES CLAMP TYPE

A.

Terminal block assemblies shall comply with AREMA Signal Manual Part14.1.2,
Recommended Design Criteria and Functional/Operating Guidelines for Solderless Screw-
Clamp or Screwless Cage-Clamp Terminal Blocks Used in Wiring Signal Apparatus with
Copper Wire Only, unless otherwise specified.

211 TERMINALS FOR WIRES AND CABLES CRIMP-ON TYPE

A.  Terminals shall comply with AREMA Signal Manual Part 14.1.1, Recommended Design
Criteria and Functional/Operating Guidelines for Solderless Crimp-Type Wire Terminals for
Use in Wiring Signal Apparatus, unless otherwise specified.

B.  Provide an approved terminal on stranded copper wire at all points where the wires are
terminated on terminal binding posts.

C. The terminating means shall be of the following types:

1. Lug: Forterminating heavy wires or signal power wires.

2.  Insulated terminals:

a. Approved Manufacturer: TE Connectivity (formerly AMP, Inc.)
b.  Approved Products:
1)  Stranded wires No. 16-14 AWG: Under the trade name of "Ring Tongue
Plasti-Bond," similar to Catalog No. 35628.
2) Insulated wires No. 12-10 AWG: Catalog No. 35627.
3) Stranded insulated wires No. 20-16 AWG, maximum diameter 0.125
inches, No. 8 studs: Catalog No. 320554.
4)  Stranded insulated wires No. 20-16 AWG, maximum diameter 0.125
inches for 1/4-inch studs: AMP Catalog No. 320571.

3.  Substitutions: Per City of Seattle Standard Specifications for Road, Bridge and
Municipal Construction (“Standard Specifications”) 1-06.1(B), Request for Substitution
of Material.

4.  Solder terminals for vital relays are not accepted unless recommended by the relay
manufacturer.

D. Terminals shall be designed for attaching to the ends of the conductor in such a manner that
the flexibility of the conductor will not be destroyed and the possibility of breakage at the
terminal will be reduced to a minimum.

E. Tool:

1. Terminals shall be designed for attaching to the wire with a tool made by the
manufacturer of the terminal.
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2. The tool shall be equipped with a ratchet device to insure proper indentation of the
terminal, which will not release until proper indentation is complete.

3.  Provide a minimum of two tools to the City Contract Representative if a specialized
tool is required to connect the terminal to the wire.

2.12 SEALING COMPOUND

A. Standard: AREMA C&S Manual, Part 15.2.15, Recommended Functional Guidelines for
Cold Application Sealing Compound.

2.13  PAINT AND FINISH

A. Standard: AREMA C&S Manual, Part 1.5.10, Recommended Instructions for Painting and
Protective Coatings.

2.14 ENVIRONMENTAL PROTECTION

A.  Corrosion prevention compound: Product must have sufficient body to resist weather and
rusting for at least five years.

B.  Approved Manufacturer/Product: Sanchem, Inc., NO-OX-ID.

C. Substitutions: Per City of Seattle Standard Specifications, 1-06.1(B), Request for
Substitution of Material.

2.15 PADLOCKS

A. Padlocks: Heavy duty, weatherproof, solid brass, 3/8-inch hardened steel shackle,
rekeyable, or as approved by the Engineer.

B. Keying: Provide as directed by Engineer.
216 ANCHORBOLTS
A.  Approved Manufacturer: HILTI Corporation or approved equal.
B. Material: Stainless steel.
C. Type: Heavy duty expansion anchor.

D. Size: 3/8-inch minimum diameter, length design to meet seismic requirements for
equipment.

PART 3 EXECUTION
3.01 CIRCUIT BREAKERS, FUSES AND FUSE CLIPS

A. Fuses and circuit breakers shall be of suitable capacity to protect signal apparatus from the
effects of short circuits and short- or long-term overloads.
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B.  Provide fuses for all equipment as required to provide circuit protection as defined within the
Contract Documents.

C. Fuses shall be correctly sized and rated for circuit current interruption.

3.02 TERMINAL POST INSULATORS
A.  Provide terminal posts located on terminal boards in junction boxes and signal cases used
to terminate circuits of 55 Vac or greater with a protective insulator.
B. Terminal Post Insulator: Individual for each terminal post.
3.03 SURGE ARRESTERS AND EQUALIZERS
A.  Mount on three-post porcelain or approved type base.
3.04 ENVIRONMENTAL PROTECTION
A.  Apply corroding preventive compound to machined-finished surfaces, threaded rods, nuts,
and other parts that are susceptible to rusting.
3.05 PADLOCKS
A. Provide at each point where it is desirable and possible to exclude unauthorized access.
B. Install padlocks as equipment is first being installed.
C. Provide 10 keys to Engineer prior to equipment installation.
3.06 ANCHORBOLTS
A.  Size and install in accordance with manufacturer’s guidelines.
B. Submit installation procedures as part of installation submittal for equipment that anchor
bolts will secure.
END OF SECTION 34 42 45
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SECTION 34 42 55

SIGNAL CASE WIRE AND CABLE

PART 1 GENERAL

1.01 SUMMARY
A.  Section Includes:
1. Internal signal wire and cable: Cable internal to cases, junction boxes and factory
wired mechanisms.
B. Related Sections:
1.  Section 34 42 45 — Miscellaneous Components and Products
2. Section 34 42 90 — Signal System Tests
1.02 MEASUREMENT AND PAYMENT
A. Measurement: No separate measurement will be made for Work specified in this section.
B. Payment: Work specified in this section is incidental to Work described in other sections.
1.03 REFERENCE STANDARDS
A.  Section incorporates by reference the latest revisions of the following documents:
B. American Railway Engineering and Maintenance-of-Way Association (AREMA)
1. AREMA Communications & Signals Manual of Recommended Practices (C&S
Manual)
C. ASTM International (ASTM)
1. ASTM B3, Standard Specification for Soft or Annealed Copper Wire
2.  ASTM B33, Standard Specification for Tin-Coated Soft or Annealed Copper Wire for
Electrical Purposes
3. ASTM B189, Standard Specification for Lead-Coated and Lead-Alloy-Coated Soft
Copper Wire for Electrical Purposes
4.  ASTM D570, Standard Test Method for Water Absorption of Plastics.
D. Institute of Electrical & Electronic Engineers, Inc. (IEEE)
1. IEEE 383, Standard for Qualifying Class 1E Electric Cables and Field Splices for
Nuclear Power Generating Stations
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E. International Organization of Standards (ISO)
1. IS0 9001, Quality Management Systems — Requirements
F.  National Electrical Manufacturer’'s Association (NEMA)
1. NEMA HP 100, High Temperature Instrumentation and Control Cables
2. NEMA HP 100.2, High Temperature Intrumentation and Control Cables Insulated and
Jacketed with ETFE Fluoropolymers
G. Society of Automotive Engineers International (SAE)
1. SAE AS22759, Wire, Electrical, Fluoropolymer-Insulated, Copper or Copper Alloy
(supersedes MIL-W-22759)
2.  SAE AS22759/16, Wire, Electric, Fluoropolymer-Insulated, Extruded ETFE, Medium
Weight, Tin-Coated Copper Conductor, 600-Volt, 150°C
H.  Underwriter's Laboratories (UL)
1. UL 224, Extruded Insulating Tubing
2. UL 1581, Reference Standard for Electrical Wires, Cables, and Flexible Cords
1.04 SUBMITTALS
A.  Procedures: Section 01 33 00, Submittal Procedures.
B. Qualifications:
1.  List of each cable manufacturer's railway signal installations.
2.  Each cable manufacturer's Quality Assurance Program.
3.  Full technical data for each type of wire and cable which that the equipment
manufacturer intends to supply.
C. Submit a complete, signed, standard Wire and Cable Test Report Sheet as part of each
signal case test report.
1.05 QUALITY ASSURANCE
A.  Pre-qualification:
1. Manufacturers supplying wire and cable for this Contract must be pre-qualified by the
Engineer.
2. Provide data required for the Engineer’s evaluation and make arrangements for
demonstrations and tests, if required.
3.  Qualification shall be based on the following criteria:
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a. Past Performance and Experience:

1) Cable manufacturer must demonstrate previous successful experience
supplying cable to the railway or transit industry for vital signal control.

2)  Furnish a list of such installations for each proposed manufacturer.

3) Provide evidence that manufacturer has a minimum 15 years experience
supplying signal wire and cables of type specified on at least five Class |
railroads or transit properties.

b.  Quality Assurance Program: Wire and cable manufacturers shall demonstrate
compliance with an 1ISO 9001 Quality Assurance Program that ensures a
thoroughly tested cable with long service life. Focus will be on formal assurance
that cable failure cannot be attributed to the manufacturer.

c. Technical Data: Demonstrate compliance with the requirements of this
Specification for each type wire and cable proposed.

1.06  WARRANTY

A.  Contractor shall certify compliance with the following warranty prior to selection of the cable
manufacturer:

1. The manufacturer warrants that the design, material, and workmanship incorporated in
cable shall be of the highest grade and consistent with established standards for aerial
and underground cable for railroad signal and power circuits.

2. The manufacturer warrants that each item and component complies with these
Specifications.

PART 2 PRODUCTS
201 GENERAL REQUIREMENTS

A.  Wire and cable shall be suitable for use in the environment to be encountered on the First
Hill Streetcar signal system.

B. Rated life: 40 years.
2.02 INTERNAL SIGNAL CABLE
A. Stranded Wire: Type ETFE insulated wire, 150 degrees C, 600 V.

1. Conductor: Stranded soft annealed copper per ASTM B3, tin or lead coated per
ASTM B33 or ASTM B189.

2. Wire shall meet the requirements of SAE-AS22759 (superseding MIL-W-22759) and
SAE-AS22759/16 or NEMA HP 100 and NEMA HP 100.2.

3. Flame Spread Test: UL 1581.

4, Vertical Flame Test: |IEEE 383.
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B. Multi-Conductor Cable:

7.

Outer Jacket: ThermoPlastic Rubber (TPR) rubber, in accordance with IEEE 383,
stabilized for outdoor exposure.

Outer Sheath: Nominal thickness in accordance with ICEA S-95-658/NEMA WC70.
Barrier Tape: 0.005 inch thick; minimum 25 percent overlap.

Individual Conductors: Sized to meet 150 percent of load requirements, minimum No.
20 AWG, stranded.

Cables: Maximum 50 conductors, for use with non-vital plug connectors.
Assembly:

a. Individual or twisted pairs of insulated wires shall be assembled into a tight,
cylindrical form.

b.  Individual or twisted pairs shall be assembled helically with adjacent layers
wound in opposite directions.

Spare Conductors: Minimum two.

C. Terminals:

Bus Connector Type: In accordance with AREMA Communications and Signal
Manual, Part 14.1.15-1 to complete the circuit.

Spring compression terminal manufacturers: Wago or Weidmuller.

Stranded wire, compression-type, insulated wire terminals: In accordance with
AREMA Communications and Signal Manual Part 14.1.1 and Section 34 42 45,
Miscellaneous Components and Products.

D. Identification:

First Hill Streetcar
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Individual Conductors:

a. Marking Interval: Maximum 12 inches.

b. Identifying Markings: Permanent, easily readable and understandable.
c. Mark each individual conductor with the following information:

1)  Manufacturer’'s name.
2)  Year in which wire is manufactured.
3)  Size of conductor.

4)  Type of insulation.
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2.

3.

Multi-Conductor Cable:

a.  Stranded wires used in multi-conductor cable: Numbered or color coded in
addition to the basic four-part identification.
b.  Marking interval: Maximum 36 inches.
C. Mark cable outer sheath with the following information:
1) Manufacturer's name.
2)  Year of cable manufacture.
3) Number and size of conductors.
4)  Type of insulation in wires.
5)  Type of outer sheath insulation.
6) Voltage rating.
Cable Tags:
a. Material: Polyolefin heat shrinkable tubing.
b.  Standards: UL224 and ASTM D570.
c. Print: Cable origin, destination, and function.
d. Approved Manufacturer/Product:

1) Brady HEATEX labels.

2)  Substitutions: Per City of Seattle Standard Specifications for Road, Bridge
and Municipal Construction (“Standard Specifications”) 1-06.1(B), Request
for Substitution of Material.

2.03 IDENTIFICATION

A. Single Conductor Cable: Permanently identify by printing on surface of cable jacket the

following:
1. Manufacturer.
2. Voltage rating.

3.

Wire size.

B. Multi-Conductor Cable:

1.

First Hill Streetcar
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Permanently identify with a moisture resistant marker tape under jacket parallel to
longitudinal axis of cable;
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a. Print manufacturer, year of manufacture, voltage rating, and wire size.
b.  Maximum interval: 24 inches.
2. Color code individual conductors.
C. Cable Tags: Comply with Section 34 42 45, Miscellaneous Components and Products.
2.04  SOURCE QUALITY CONTROL

A.  Monitor wire and cable manufacturer to ensure that the approved Quality Assurance
Program is closely followed by cable manufacturer and that wire and cable is manufactured
in accordance with this Specification and approved submittals.

B. Each finished wire and cable shall be traceable to the test data on file for each step in its
manufacturing process.

C. Internal Cable Testing:
1. Place finished cables in water at room temperature.

2. After 48 hours immersion and while still immersed, test conductors for breakdown at a
voltage of 2,500 V (rms) for 5 minutes.

PART 3 EXECUTION
3.01 CABLE AND WIRE APPLICATION
A.  The Contractor shall be responsible for the following:
1.  Sizing of conductors.
2. Cable makeup greater than specified due to Contractor’s design.

B. Increases in required conductor size shall be in accordance with AREMA C&S Manual
Section 10 - Wire and Cable.

3.02 CASE WIRING
A. General

1. Installation of wire and cable shall conform to AREMA C&S Manual, Part 10.4.1,
Recommended Instructions for Wire and Cable Installation and Maintenance, except
where these Specifications require more stringent installation practices.

B. Terminations:

1. Provide sufficient slack in conductors at terminating posts to enable three re-
terminations of the conductor.

2. Provide ample cable slack for flexibility where needed due to vibration of equipment.
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3.  Cable runs shall be continuous without splices between cable terminating locations.

4.  Carefully remove the outer sheath of cable to the point of cable entrance where
multiple conductor cables are terminated. Apply two layers of plastic electrical tape at
the end of the cable sheath or covering.

5. Terminate cables in conductor order.
C. Protection:

1. Provide appropriate special protection for cables in areas where the cables are
unavoidably exposed to hazardous conditions such as vibration or sharp corners on
equipment.

2. Provide plastic end bells where cable transfers from trays or troughs to conduit to
prevent damage to the cable.

3.  Replace at no additional cost to the Owner cable which is damaged after installation
as a result of failure to provide protection.

3.03 IDENTIFICATION

A. ldentify individual conductors at each cable termination.

B.  Each spare conductor in cables shall be terminated and identified.
3.04 TESTING

A. Installed wire and cable shall be field tested in accordance with requirements of Section 34
42 90, Signal System Tests.

END OF SECTION 34 42 74
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SECTION 34 42 63

MICROPROCESSOR SYSTEMS

PART 1 GENERAL

1.01 SUMMARY
A. Work included herein is for design, procurement, installation, and testing microprocessors
system for embedded switch control, interface with TWC system, interface with SDOT
traffic control system, and diagnostic tools.
1.02 RELATED SECTIONS
A. Section 34 42 06 — Signal System Drawing Requirements.
1.03 REFERENCES
A. American Railway Engineering and Maintenance-of-Way Association (AREMA)
C&S Part 16 Communications and Signal Manual, Vital Circuit and Software
Design
1.04 SUBMITTALS
A. Procedures: Section 01 33 00, Submittal Procedures.
B. Description and catalog cut of proposed microprocessor to be furnished including proven
equipment history.
C. Complete technical data verifying that system proposed is in compliance with
requirements of this Section.
D. Testing Documents.
1. General: Submit documents in accordance with Section 01 95 00, System Testing
Requirements. Submit microprocessor testing documents under this section.
2. Test Procedures and Test Results for each factory test.
3. Certified test reports for factory testing.
E. Proposed method of keying for circuit boards.
F. Catalog cut and manual for Application Firmware Testing Tool. Rejection of testing tool is
a rejection of entire processor based system.
G. Relay Equivalent Circuits.
1. Convert application software into relay equivalent circuits.
2. Show circuits in normal position.
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3. Sample prior to writing of application programs.
4. Design prior to field installation and testing.

5. As-built records after testing is complete, as described in Section 34 42 06, Signal
System Drawing Requirements.

H. Method of adjustment, maximum adjustable bits per second (BPS), and optimum
adjusted BPS for communication ports.

PART 2 PRODUCTS
2.01 MICROPROCESSOR SYSTEM DESIGN REQUIREMENTS

A. Software Design Standard: AREMA Communication and Signals Manual, Part 16 or
equivant International Railway International Standard.

B. Approved Manufacturers: GE Transportation Systems, Ansaldo STS, Alstom, Siemens,
Hanning and Kalh or approved equal.

C. Provide same basic system for each location.
D. Design Microprocessor system to.

1. Control embedded powered switch machines.
2. Communicate with TWC interagrators.
3. Control streetcar bar signals.

4. Communicate with the SDOT traffic signal system to call and cancel special streetcar
traffic phases.

E. Circuit design upon a single processor using closed loop principles.

F. Functions required for system integrity evaluation, error logging, hardware interface,
timing, data communication, application logic execution, and application of power to
controller must be fully integrated and executed by signal processor. Failure to pass
system integrity tests shall cause system to cease data communications and remove
power form hardwire outputs in a completely failsafe manner.

G. Develop circuit design and application dependent software.

H. Design microprocessors with a complete set of input/output logic for the location.

I. Design each microprocessor with sufficient capacity for the signal functions at the
location.

J. Failure of a controller component shall not cause system to fail to a less restrictive mode.
K. Design system based upon microprocessor technology.
L. Off-line storage devices for operation or requirements for start-up are not allowed.

M. Program operation of system in solid-state non-volital memory.
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N. Switch Locking.

1.

2.

Ensure that switches are locked even during a failure.

Perform switch locking with processors' internal logic that interfaces to external switch
control.

O. Environmental Requirements.

1.

2.

Operating Temperature Range: Minus 40 degrees F to 160 degrees F.

Operating Humidity Range: 5 percent to 95 percent.

P. Provide a vital cutout relay if required.

2.02 PRINTED CIRCUIT BOARDS

A. Printed Circuit Boards (PCB): Plug-in type, housed within a cardfile.

B.

Input/Output Boards.

1.

Install a sufficient number of PCBs in each microprocessor unit to accommodate
hardwire inputs and outputs at the location.

Optically isolate inputs and output controls from power system internal to
microprocessor unit.

Design 1/0 boards capable of controlling wayside devices and other equipment
outside of signal case with double break outputs.

Design an I/0O board able to directly control equipment with 110 Vac power.

Output short: capable of withstanding, without damage, shorting of output to opposite
ac polarity, register short as an alarm.

Switch machine control: Driven via vital I/O board or vital relay.
Signal control: Driven via vital I/O board or vital relay..

Spare 1/O

2.03 MICROPROCESSOR PORTS

A.

First Hill Streetcar
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Design each microprocessor unit communications port that interface with an external
diagnostic maintenance computer.

Diagnostic communication ports.

1.

2.

3.

Interfaces: portable maintenance computer.
Port type: RS232, RS485, or RS422.

Data Transmission Rates: Independently adjustable.
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2.04 HARDWIRE INPUTS/OUTPUTS.

A. Ensure hardwire inputs of microprocessor controllers do not respond to ac voltage levels.

B. Design biased hardwire inputs not to respond to voltage of improper polarity under failure
condition.

C. Design hardwire outputs of microprocessor controllers with security equal to or greater
than conventional double-break relay circuits for circuits leaving the housing.

2.05 MICROPROCESSOR DIAGNOSTICS

A. Equip microprocessors with diagnostics easily accessible to the user.

B. Quickly and reliably identify failed printed circuit boards.

C. Indicate cause and specific location of failures.

D. Design system to allow local testing, and diagnostics using a laptop computer.

2.06 KEYING METHOD

A. Design system with a hardware and firmware keying method.

B. Design keying method to prevent controller from operating with application dependent
firmware designed for other controllers.

C. Ensure incorrectly installed PCBs render controller inoperable.

D. Include keying arrangement of card file on signal room drawings at each location.

E. Display an error message if a card file is installed in an incorrect slot or location.

F. Key application dependent firmware to controller hardware rendering it impossible for
application dependent firmware to be executed in a controller other than intended
controller.

2.07 IDENTIFICATION

A. Design labeling system that is a part of unit to identify name of function associated with
each I/O point.

B. Function Nomenclature: In accordance with AREMA signal standards; for example
TNWPR or 7NWR.

C. Nomenclature: AREMA Communication and Signals Manual of Recommended Practices
signal standards, same as wayside equipment nomenclature.

2.08 MICROPROCESSOR EXECUTIVE FIRMWARE

A. Store executive instructions in solid-state memory and refer to them as executive
firmware.

B. Continuously ensure control over state of the following: hardware outputs, RAM, data
communications, spontaneous change in application dependent firmware.
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Log failures and identify faulty PCB or function.
Supervise a closed loop monitoring system for hardwire input and output functions.

System integrity functions: Error logging, hardwire interface, timing, data
communications, application logic execution, and application of power to controller.

Fully integrate and execute system integrity functions with a single microprocessor.
Continuously test system integrity functions and generate an alarm for a failure.

Cease data communications and remove power from hardwire outputs in a completely fail
safe manner upon detection of a failure of a system integrity function.

Include checks to ensure independence of inputs from one another.

2.09 APPLICATION DEPENDENT FIRMWARE

A.

Store application dependent instructions in non-volital solid-state memory devices and
refer to them as application dependent firmware.

Functions include, but are not limited to the following:

1. Signal control.

2. Signal lighting.

3. Signal indication.

4. Detector locking.

5. Indication locking.

6. Switch control.

7. Switch indication.

8. Alarm and auxiliary status.

9. System failure indication.

Software Timers: Externally settable in the field, selectable by a means other than by
modification to application software, retain timer settings through power outages.

Application dependent firmware must be replaceable without disturbing executive
firmware.

2.10 PORTABLE MAINTENANCE COMPUTERS AND TEST EQUIPMENT

A.

Provide one industrial grade laptop computer.
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B. Provide cables, software, firmware, and hardware to interface with TWC systems and
microprocessor systems.

C. Operating System: Microsoft Windows, current version at time of installation.

D. Provide a spare battery and aluminum carry case for each portable maintenance
computer.

E. Aluminum carry case shall be of sufficient size to contain laptop computer, spare battery,
cables, and other required hardware.

F. Provide manufacturer recommended equipment and software for test and maintenance of
microprocessor and signal system equipment.

G. Ensure itis not possible to alter application logic using portable maintenance computer.
H. Provide permanent markings reading “Property of SDOT".
I. Deliver portable maintenance computer to the Engineer in new and unused condition.

a. Delete entertainment applications such as games or media viewers before
submission to the Engineer.

PART 3 EXECUTION
3.01 INSTALLATION
A.  Mount microprocessor in wayside equipment case.

B.  Mount microprocessor units to allow access from both front and rear if rear access is
required. If all components, maintainace, and cabling is accessable from the front rear
access will not be required.

3.02 IDENTIFICATION

A. Identify input and output ports on PCB by name assigned to the port in application firmware
with a printed label.

B. Identify ports by slot and port numbers of PCB.

END OF SECTION 34 42 63
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SECTION 34 42 65

TRAIN-TO-WAYSIDE COMMUNICATIONS

PART 1 GENERAL

1.01 SUMMARY
A.  Section Includes:
1. Train-to-Wayside Communications (TWC) System.
2. TWC Interrogator.
3.  TWC Loop.
B. Related Sections
1.  Section 34 42 05 — Common Work Results for Signal System
2. Section 34 42 41 - Relays
3. Section 34 42 45 — Miscellaneous Components and Products
1.02 MEASUREMENT AND PAYMENT
A. Measurement: No separate measurement will be made for Work specified in this section.
B. Payment: Work specified in this section is incidental to Work described in other sections.
1.03 REFERENCE STANDARDS
A. City of Seattle
1. City of Seattle Standard Specifications for Road, Bridge and Municipal Construction
(“Standard Specifications”)
1.04 SUBMITTALS
A.  Procedures: Section 01 33 00, Submittal Procedures.
B. Product Data: Description or catalog cut of the following:
1. TWC interrogators.
2. Loop converter.
C. Service Proven: Submit information demonstrating that proposed TWC system meets the
service proven equipment requirements in Section 34 42 05, Common Work Results for Signal
System.
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Shop Drawings:

1. Each TWC interrogator, showing functions performed by interrogator and model numbers
and location of every electronic rack, electronic circuit card, and power supply.

2.  Detailed, scaled mechanical layout drawings suitable for manufacturing including parts and
material list for loop antennas.

TWC installation adjustment procedures.

Certified Test Reports for each factory test.

Operations and Maintenance Manuals:

1.  Provide in accordance with Section 01 78 23, Operation and Maintenance Data.

2. Show as-installed and tested configuration of each TWC interrogator including TWC
output masking.

3.  Show functions performed by interrogator.

4.  Show model numbers and location of every electronic rack, electronic circuit card, and
power supply.

5.  Show as-installed location and size of each TWC loop.

6.  Provide a description of TWC system and a description of each printed circuit card and
electronic module complete with part numbers, theory of operation, and test requirements.

PART 2 PRODUCTS

2.01 DESIGN REQUIREMENTS.
A. Bi-directional compatible: TWC system shall be able to be converted to bi-directional
communication by adding additional modules or printed circuit board cards.
B. Basic functional requirement for TWC system involves calling routes in and out of the
maintenance facility and the two terminals.
C. Design system such that current in each wayside TWC loop generates an electromagnetic field
detected by car-carried TWC transponder located at each end of each streetcar.
D. Upon receipt of wayside TWC interrogation signal, car-carried transponder shall transmit a 19-
bit data message back to wayside loop.
E. Design wayside TWC equipment to function with carborne TWC equipment on Owner provided
streetcars.
F.  Provide momentary dry contact closure outputs to the SDOT Traffic Controller.
1. Contact closures shall be in accordance with the tables in part 3 below.
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2. Contact closures shall be one second in duration.
3.  Contact closures shall be a two wire interface.
4.  Contact rating shall be at a minimum of 10 amps at 250 volts.
G. Provide timer dry contact closure outputs to the SDOT traffic Controller
1.  Contact closures shall be in accordance with the tables in part 3 below.
2. Provide one contact closure for each route as called for on the Route and Aspect Charts.

3.  Contact closures shall be adjustable 30 seconds to 240 seconds in duration initially set at
60 seconds.

4.  Contact closure shall open with a cancel or a checkout call of the route prior to the
expiration of the timer.

5.  Contact closures shall be a two wire interface.
6.  Contact rating shall be at a minimum of 10 amps at 250 volts.
H.  Provide relay control of “blank-out signs”.
1.  Provided relays shall be in accordance with Section 34 42 41, Relays.
2. Relays shall double break the power to the signs,
3.  Provide relays with a minimum contact rating of 20 amps at 250 volts.
2.02 CARBORNE EQUIPMENT

A.  Streetcars will be equipped with TWC transponders at both ends on center line of carbody,
approximately five feet from end of the streetcar.

B. TWC system uses a wayside interrogator to excite a wayside loop antenna with approximately
0.1 A, at frequencies between 90 kHz and 100 kHz.

C. Transmission from car-carried transponder is between 90 kHz and 100 kHz.
2.03 TWC DATA REQUIREMENTS

A. Design wayside TWC equipment to receive and process a 19-bit data message from carborne
transponders.

B. Design wayside interrogators to process the following information from streetcars via wayside
loop antennas:

1. Car ID Number: 10 bits.

2. Destination Number: 7 bits.
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3.  Active cab: 1 bit.

4.  Primary Call: 1 bit

5.  Secondary Call: 1 bit
6. Cancel: 1 bit

7. Pantograph down: 1 bit
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TABLE 1
Data Code Format (Truth Table)
Train/Wayside Communication System

Transponder Data Bits — Lead or Active Cab
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
Binary
Weight 1 2 4 8 16 32 64
Lead Cab LC RC D D D D D D D P S CA PD SP SP
Logic Level 1 0 X X X X X X X X X X
Primary Call 1
Secondary 1
Call
Cancel 1
Transponder Data Bits - Rear or Non-Active Cab
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
Binary
Weight 1 2 4 8 16 32 64 AA BB CcC
Nonlead ic |re | c | c | c | c c c | c |l c | c| c|sp|sp]|sp
Logic Level 0 1 X X X X X X X X X X X X X
LEGEND
AA = Binary 128 S = Secondary Call
BB = Binary 256 CA = Cancel
CcC = Binary 512 D = Destination Number (0 through 99)
C = Car ID Number (0 through 999) PD = Pantograph Down
SP = Spare
RC = Rear Cab (Non-Active Cab) X = High or Low Logic Level (Left LSB, Right MSB)
LC = Lead Cab (Active Cab) 1 = High Logic Level
P = Primary Call 0 = Low Logic Level
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2.04 INTERROGATORS

A.

M.

Design wayside control equipment to query a transponder, and to successfully receive and
decode data messages from that transponder.

Design so that interrogator can be converted to two way communications by only adding
additional modules. No rewiring or replacement of the interrogator chassis shall be required.

Design interface circuitry, raceway, and cabling to meet functional requirements.

Design interrogator to check received data messages for presence of proper start and stop
codes.

Design interrogator to validate data messages only after two identical successive data
messages have been received. After validation, generate a strobe signal to enable transfer of
data to an output buffer.

Design electronic circuitry, except power supplies to be on removable printed-circuit cards.
More than one loop may be controlled from each interrogator.

Loop to interrogator distance:

1.  With No. 12 AWG shielded cable: 1,200 feet maximum.

Loop antenna receive frequency: 90 kHz to 100 kHz.

Transmission Speed: 2 kbits/s minimum.

Circuit cards:

1. Design data from output buffer to be transmitted to application circuit cards.

2. Design circuit cards with relay contact closure(s) to enable route request processor logic to
act upon messages transmitted from the train.

3. Contacts: Rated 0-24 Vdc at 2.0 A.

4.  Application outputs: In accordance with Contract Drawings, Signal/Communications Data
Interface Appendix, and as specified.

Approved Manufacturer: Hanning & Kall.

1. Substitutions: Per City of Seattle Standard Specifications for Road, Bridge and Municipal
Construction (“Standard Specifications”) 1-06.1(B), Request for Substitution of Material.

Loop antennas are provided by others.

2.05 EXPANDABILITY
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2.06

A. TWC equipment shall be capable of bi-directional communications by the addition of printed
circuit board cards or additional modules in the interrogator. No modifications to the embedded
loop or cabling shall be required for bi-directional communications.

B. TWC equipment must also be capable of being expanded to include additional outputs.

C. Each interrogator must contain sufficient backplane wiring, power supply capacity, and spare
printed-circuit board socket capacity to allow for three additional outputs in addition to outputs
required for the present system.

D. Inthe event that an interrogator controls more than one loop antenna, that interrogator shall
contain sufficient capacity to provide three additional outputs, for each loop.

INTERROGATOR LEADS

A.  Provide leads continuous from interrogator terminal strip to loop antenna leads.
B.  Construct in accordance with manufacturer's recommendations.

C. Include amplifiers, tuning devices, filters, and junction boxes.

D. Lifespan: Design for a 30-year life in wet and dry applications.

PART 3 EXECUTION

3.01 WAYSIDE EQUIPMENT
A. Provide required loop converters and connections of loop antennae lead cabling to their
associated interrogators.
B. TWC loops and lead cable from loop converter cavity in the street at the loops to the case
foundations is provided by others.
C. Provide additional cabling, loop converters, filters, tuning devices, and junction boxes necessary
to accomplish the required functions.
3.02 TWC INTERROGATOR INSTALLATION
A.  Mount TWC equipment in wayside streetcar signal equipment cases and traffic control case as
shown in the Contract Drawings.
B.  Provide inputs to signal system as shown in the Contract Drawings.
3.03 ADJUSTMENT AND TEST
A. Install and tune in accordance with manufacturer's adjustment and test procedure.
3.04 INTERFACE WITH SDOT TRAFFIC SIGNAL SYSTEM
A. Provide momentary and timer dry contact inputs to the SDOT traffic controller as shown in the
following tables.
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TABLE 2A

Outputs to SDOT Traffic Controller
TWC Loop and Data Bit Requirements

S. Jackson St. and 6" Ave. S.

Number | Type .
Name Description TWC Loop TWHCi:gE its TWC Bits Low
AO01 M Primary Call — Turn-back call to
JACK5TWC1 to Jackson eastbound from
JACK5TWC4 westbound station JACKSTWC1 LC,P,PD | RC
platform
A02 M Check-out Call —
JACK5TWCI1 to Cancel of Turn-back Call | JACK5TWC1 | LC, CA RC
JACK5TWC4
AO03 M Check-out Call — | Turn-back move
JACK5TWC1to | completed onto Jackson | JACK5TWC4 | RC LC
JACK5TWC4 Eastbound
All T Route Call — Continuous contact closure for streetcar turn-back route call. Contact shall
JACK5TWC1 to remain closed from time of primary call until check-out call or timer has
JACK5TWC4 expired.
Notes

1. (M) Momentary contact dry contact closure.
2. (T) Continuous timer dry contact closure.
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TABLE 2B

Outputs to SDOT Traffic Controller
TWC Loop and Data Bit Requirements

S. Jackson St. and 8" Ave. S.

Number | Type Name Description TWC Loop TV\Q%E Its TWC Bits Low

BO1 M Primary Call — th
MFITWCL to Route callto 8 Ave-S. | yerwes LC, S RC
MFITWC3 P

B02 M Back-up Call — th
MFITWCL to Route calllo 8 Ave- S| MFITwC4 LC, S RC
MFITWC3

BO3 M Check-out Call — | Cancel of route call to 8"
MFITWCL1 to Ave. S. from the station MFITWC1 LC, CA RC
MFITWC3 platform
Check-out Call - | Move completed onto 8"
MFITWC1 to Ave. S. from the station MFITWC3 RC LC
MFITWC3 platform

B0O4 M Primary Call — Call to S. Jackson St. MFITWC3 LC,P,PD | RC
MFITWCS3 to from 8" Ave. S.
MFITWC2

BO5 M Back-up Call — Back-up Call to MFITWC4 LC, RC
MFITWC3 to eastbound platform on
MFITWC2 S. Jackson St.

BO6 M Check-out Call — | Cancel of call to MFITWC3 LC, CA RC
MFITWC3 to eastbound platform on
MFITWC2 S. Jackson St.
Check-out — Move completed to MFITWC2 RC LC
MFITWC3 to eastbound platform on
MFITWC2 Jackson St.

BO7 M Primary Call — Streetcar move MFITWC6 LC RC
MFITWCS6 to westbound on Jackson
MFITWC2

BO8 M Check-out Call - | Move completed to MFITWC2 RC LC
MFITWCS6 to eastbound platform on
MFITWC2 Jackson St.
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B11 T Route Call — Continuous contact closure for streetcar route call from eastbound station
MFITWC1 to platform to maintenance facility lead track on 8" Ave. S. Contact shall
MFITWC3 remain closed from time of primary call until check-out call or timer has
expired.
B12 T Route Call — Continuous contact closure for streetcar route call from maintenance
MFITWC3 to facility lead track on 8" Ave. S. to westbound station platform. Contact
MFITWC2 shall remain closed from time of primary call until check-out call or timer
has expired.
B13 T Route Call — Continuous contact closure for automatic streetcar route call for a
MFITWCS6 to streetcar traveling westbound on Jackson from east of the 8" Ave. S.
MFITWC3 intersection to the westbound station platform. Contact shall remain
closed from time of primary call until check-out call or timer has expired.
Notes

1. (M) Momentary contact dry contact closure.
2. (T) Continuous timer dry contact closure.
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TABLE 2C

Outputs to SDOT Traffic Controller
TWC Loop and Data Bit Requirements

S. Jackson St. and 14™ Ave. S.

Number | Type Name Description TWC Loop TV\Q%E Its TWC Bits Low
col M g”;nc?g I\? g" a Call for Streetcar phase
P from S. Jackson St. to | JACK14TWC1 | LC RC
Streetcar Phase 14th Ave. S
Jackson and 14™ >
C02 M Back-up Call — Back-up Call for
Special NB Streetcar phase from S.
Streetcar Phase Jackson St. to 14" Ave. JACK14TWCZ | LC, P RC
Jackson and 14" | S.
co3 M Checkout Call — Checkout Call of JACK14TWC2 | RC LC
Special NB Streetcar phase from S.
Streetcar Phase Jackson St. to 14" Ave.
Jackson and 14" | S.
Cco4 M Primary Call — Call for Streetcar phase | JACK14TWC3 | LC RC
Special SB from 14" Ave. S. to S.
Streetcar Phase Jackson St.
Jackson and 14"
C05 M Back-up Call — Back-up Call for JACK14TWC4 | LC, P RC
Special SB Streetcar phase from
Streetcar Phase | 14™ Ave. S.t0 S.
Jackson and 14™ | Jackson St.
Co06 M Checkout Call — Checkout Call of JACK14TWC4 | RC LC
Special SB Streetcar phase from
Streetcar Phase | 14" Ave. S.t0 S.
Jackson and 14™ | Jackson St.
Cl1 T Route Call - Continuous contact closure for call of special NB streetcar phase. Contact
Special NB shall remain closed from time of primary call until check-out call or timer
Streetcar Phase has expired.
Jackson and 14"
C12 T Route Call - Continuous contact closure for call of special SB streetcar phase. Contact
Special NB shall remain closed from time of primary call until check-out call or timer
Streetcar Phase has expired.
Jackson and 14"
Notes
1. (M) Momentary contact dry contact closure.

2.

(T) Continuous timer dry contact closure.
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TABLE 2D

Outputs to SDOT Traffic Controller
TWC Loop and Data Bit Requirements

E. Yesler Way and 14" Ave. S.

Number | Type Name Description TWC Loop TV\Q%E Its TWC Bits Low
DO1 M g”;nc?g SCt?(lel e_t car | Call for Streetcar left turn
b o phase from 14" Ave. S. | YES14TWC1 | LC RC
Phase 14" and to E. Yesler Wa
Yesler ' Y
D02 M Back-up Call — Back-up Call for
Special Streetcar | Streetcar left turn phase
Phase 14" and from 14" Ave. S. to E. YES14TWC2 | LC,P RC
Yesler Yesler Way
D03 M Checkout Call — Checkout Call of YES14TWC2 | RC LC
Special Streetcar | Streetcar left turn phase
Phase 14" and from 14" Ave. S. to E.
Yesler Yesler Way
D11 T Route Call — Continuous contact closure for call of special streetcar phase. Contact
Special Streetcar | shall remain closed from time of primary call until check-out call or timer
Phase 14" and has expired.
Yesler
Notes

1. (M) Momentary contact dry contact closure.
2. (T) Continuous timer dry contact closure.
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TABLE 2E

Outputs to SDOT Traffic Controller
TWC Loop and Data Bit Requirements

Broadway and E. Howell St.

Number | Type Name Description TWC Loop TWC Bits | TWC Bits Low
High

EO1 M Primary Call — Call North on Broadway | CAPTWCA4 LC RC
Northbound to into station platform
Station Platform

EO02 M Back-up Call — Back-up Call North on CAPTWC3 LC, P RC
NB to Station Broadway into station
Platform platform

EO3 M Check-out Call — | Checkout into Platform CAPTWC3 RC LC
NB to Station
Platform

EO4 M Check-out Call - | Cancel of call at TWC CAPTWC3 LC, CA RC
NB to Station loop CAPTWC3
Platform

EO5 M Check-out Call — | Cancel of call at TWC CAPTWCA4 LC, CA RC
NB to Station loop CAPTWC4
Platform

EO6 M Primary Call — SB | Call South on Broadway | CAPTWC1 LC, P RC
from Station from the station platform
Platform

EQ7 M Back-up Call =SB | Back-up Call South on CAPTWC2 LC, P RC
from Station Broadway from the
Platform station platform

EO8 M Check-out Call - | Checkout South on CAPTWC2 RC LC
SB from Station Broadway
Platform

EO9 M Check-out Call — | Cancel of call at TWC CAPTWC2 LC, CA RC
SB from Station loop CAPTWC2
Platform

E10 M Check-out Call - | Cancel of call at TWC CAPTWC1 LC, CA RC
SB from Station loop CAPTWC1
Platform
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E1l1 T Route Call — NB Continuous contact closure for route into the station platform. Contact
to Station shall remain closed from time of primary call until check-out call or timer
Platform has expired.
E12 T Route Call — SB Continuous contact closure for route out of the station platform. Contact
from Station shall remain closed from time of primary call until check-out call or timer
Platform has expired.
Notes
1. (M) Momentary contact dry contact closure.
2. (T) Continuous timer dry contact closure.
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TABLE 2F

Outputs to SDOT Traffic Controller
TWC Loop and Data Bit Requirements

8" Ave. S. and Dearborn
Number | Type Name Description TWC Loop TV\Q%E Its TWC Bits Low
FO1 M Primary Call — SB | Call to Maintenance
across Dearborn | Facility DERTWCI LC.P RC
F02 M Check-out Call — Check-out into
SB across : " DERTWC1 RC LC
Maintenance Facility
Dearborn
FO3 M Primary Call — NB | Call to 8" Ave. S. DERTWC2 LC, P RC
across Dearborn
FO4 M Check-out Call - | Check-out onto 8" Ave. | DERTWC2 RC LC
NB across S.
Dearborn
F11 T Route Call — SB Continuous contact closure for call of special streetcar phase. Contact
across Dearborn | shall remain closed from time of primary call until check-out call or timer
has expired.
F12 T Route Call — NB Continuous contact closure for call of special streetcar phase. Contact
across Dearborn | shall remain closed from time of primary call until check-out call or timer
has expired.
Notes

1. (M) Momentary contact dry contact closure.
2. (T) Continuous timer dry contact closure.
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SECTION 344271

DC POWER SUPPLIES

PART 1 GENERAL
1.01 SUMMARY
A.  Section Includes:
1. Dc power supplies.
B. Related Sections:
1.  Section 34 42 05 — Common Work Results for Signal System
1.02 MEASUREMENT AND PAYMENT
A. Measurement: No separate measurement will be made for Work specified in this section.
B. Payment: Work specified in this section is incidental to Work described in other sections.
1.03 REFERENCE STANDARDS
A.  Section incorporates by reference the latest revisions of the following documents:
B.  National Fire Protection Association (NFPA)
1. NFPA 70, National Electric Code (NEC)
1.04 SUBMITTALS
A.  Procedures: Section 01 33 00, Submittal Procedures.
B. Product Data: Description or catalog cut of proposed dc power supplies to be provided.

C. Service Proven: Submit information demonstrating that proposed power switch machine
meets the service proven equipment requirements in Section 34 42 05, Common Work
Results for Signal System.

D. Include load calculations for each dc load, as part of total power consumption calculation.
E. Certified test reports for factory testing.
PART 2 PRODUCTS
2.01 DC POWER SUPPLIES
A. Input Voltage Range: Zero to 115 percent of rated voltage.
B.  Output Capacity: Twenty percent greater that the calculated load.
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C. Housing: Panel-chassis combination with a perforated protective cover.
D. Environment: Zero degrees to 130 degrees F.
E. Displays: One ammeter, one voltmeter, accessible on front panel.
F.  Meter Accuracy: Plus or minus 2 percent with nominal voltage readings at center scale.
G. Terminal Posts: Input, output, and alarm circuits, insulated from frame.
PART 3 EXECUTION
3.01 GENERAL

A.  Provide electrical connection from power sources to associated dc power supply equipment,
in accordance with NFPA 70.

B.  Provide dc regulated power supplies of each voltage necessary for signal system
equipment.

3.02 DC POWER SUPPLIES

A. Isolate power supply output from ground; do not ground positive or negative output
terminals.

END OF SECTION 34 42 71
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SECTION 34 42 80

SIGNALS SPARE PARTS AND SPECIAL TOOLS

PART 1 GENERAL
1.01 SECTION INCLUDES
A.  Procurement, delivery, handling, and storage of spare parts and special tools.
1.02 MEASUREMENT AND PAYMENT
A. Measurement: No separate measurement will be made for Work specified in this section.
B. Payment: Work specified in this section is incidental to Work described in other sections.
1.03 SUBMITTALS
A.  Procedures: Section 01 33 00, Submittal Procedures.
B.  Submit suggested support material including the following:

1. Alist of recommended technical support material with individual unit prices and
guantities.

2. A separate list for those parts specified within this Section with individual unit prices
and quantities.

3.  Additional items recommended by Contractor for maintenance of equipment and
systems furnished by Contractor under this Contract with individual unit prices and
guantities.

C. Submit list no later than 90 days after award of Contract.
1.04 QUALITY ASSURANCE

A.  Other than test equipment, furnish support materials identical in quality to components or
assemblies furnished under representative Section in these Specifications.

1.05 DELIVERY, STORAGE, AND HANDLING
A. Part Identification:

1.  Provide complete bill of materials in container; including part number, manufacturer’s
part number, part description, and quantity.

2. Label (box, shrink wrap, and bubble wrap) with part number, a part description, and
guantity within enclosure.

B. Provide computerized lists in the format of SDOT maintenance system parts inventory list
for the following:
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C.

1.  Contractor’s furnished parts under this Contract.
2. Recommended spare parts list.

Coordinate with Engineer who will advise Contractor as to procedure to be followed and site
to be delivered to when providing these items to Owner.

PART 2 PRODUCTS

2.01 SPARE EQUIPMENT

A.  Provide spare equipment no later than 30 days before first scheduled field testing.
B. Relays:
1. Relays:
a. Furnish 1 spare of each type used,
b.  Furnish 1 additional for each 16 of a particular vital relay used Contract wide.
2. Relay plugboards or sockets: Furnish 2 spares of each type used.
3. Two relay wrench and insertion tool sets for plug-in type relays furnished.
C. Microprocessor Controllers:
1.  Furnish 1 spare of each type of controller used, complete with one of each board or
sub-component used.
D. Wayside Signals:
1. Signal: Furnish 1 spare of each type of LED signal aspect used.
E.  Audio or Power Frequency Track Circuits:
1. Components used for audio or power frequency track circuit: Furnish 1 spare of each
component used for audio or power frequency track circuit as used in.
F.  Train-to-Wayside Communications TWC Equipment:
1. Two TWC interrogator modules, complete with a full complement of boards for
immediate application.
G. Power Equipment:
1. One spare of each type of power supply used.
2. One spare of each type of circuit breaker used.
H.  Wiring Terminal Blocks:
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1.  Five of each type of wiring terminal box used.
2. Furnish 1 additional for 30 used Contract wide.
l. Miscellaneous:
1. Three of each type of fuse.
2. Two of any type surge protection or arrestor used.

202 TWO OF EACH TYPE OF COMPONENT MOUNTING BLOCK FOR FUSE, ARRESTOR, OR
RESISTOR USED.SPECIAL TOOLS

A.  Provide special tools in new and unused condition.
B.  Provide the following special tools to Engineer:

1.  One hand-held device to simulate carborne (TWC) transponder capable of battery
operation and generating variable TWC messages.

2.  One TWC diagnostic PC card.

3. Provide a minimum of one of each tool (other than general hand-held tools) which the
Contractor uses to adjust or test the signal system whether previously mentioned or
not.

PART 3 EXECUTION

Not Used.

END OF SECTION 34 42 80
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SECTION 34 42 90

SIGNAL SYSTEM TESTING

PART 1 GENERAL

1.01 SUMMARY
A.  Section Includes:
1.  Factory testing, field testing, and field inspection.
B. Related Sections:
1.  Section 34 42 22 — Power Switch Machines for Embedded Track
2. Section 34 42 71 — Dc Power Supplies
3.  Section 34 42 55 — Signal Case Wire and Cable
1.02 MEASUREMENT AND PAYMENT
A. Measurement: No separate measurement will be made for Work specified in this section.
B. Payment: Work specified in this section is incidental to Work described in other sections.
1.03 DEFINITIONS
A. Ready-for-use (test equipment): Properly matched for test parameters, properly calibrated,
sufficiently supplied with leads, probes, adapters, and stands necessary to conduct the
particular test in a professional manner.
1.04 REFERENCE STANDARDS
A. American Railway Engineering and Maintenance-of-Way Association (AREMA)
1. AREMA Communications & Signals Manual of Recommended Practices (C&S
Manual)
B. Federal Railroad Administration (FRA)
1. Code of Federal Regulations (CFR) Title 49, Part 236, Rules, Standards, and
Instructions Governing Installation, Inspection, Maintenance, and Repair of Signal and
Train Control Systems, Devices, and Appliances
1.05 SUBMITTALS
A.  Procedures: Section 01 33 00, Submittal Procedures.
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B. Testing Documents:
1. General: Submit signal system testing documents under this section.
2. Test Plan.
3.  Test Procedures and Test Results for each factory test.
4.  Test Procedures and Test Results for each field test.
1.06 QUALITY ASSURANCE
A.  Calibration:
1. Document calibration date of each instrument used during each test.
2. Calibration of each instrument shall be certified by a recognized testing facility.
3. Conduct recertification every 90 days or less.
4.  Out-of-date instruments will be considered non-certified.
5.  Tests conducted with non-certified instruments will be rejected.
PART 2 PRODUCTS
2.01 SITE TEST EQUIPMENT AND MATERIALS

A. Testinstruments and equipment used during tests shall be available, ready-for-use, not less
than one week in advance of test need.

B. Temporary or interim test related materials, special tools, connections, and jumpers, shall
be furnished and available not less than one week in advance of test need.

PART 3 EXECUTION
3.01 GENERAL

A.  Work to be done under this Section consists of tests and inspections performed to
demonstrate that systems, subsystems, assemblies, subassemblies, and components
supplied under this Contract are in compliance with these Specifications.

B. Perform tests and inspections both during progress of this Contract and after completing
installation of equipment.

C. Inthe event signal system does not meet Specification requirements, perform corrections
and tests or retests to prove compliance at no additional cost to Owner.

D. Work includes disconnecting and reconnecting for test-purposes.
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3.02 FACTORY DESIGN AND PRODUCTION TESTS
A.  Factory test wire and cable in accordance with Section 34 42 55, Signal Case Wire and
Cable.
3.03 FACTORY SYSTEM TESTS
A.  Equipment associated with a particular signal location must be inter-connected so as to
function as one unit.
B. Notify SDOT 42 days in advance of the start of factory testing for each equipment case, so
SDOT can make arrangements to witness the factory testing if they choose.
C. Simulate and monitor external equipment such as signals, switch machines, and Train-to-
wayside Communications (TWC) transponders during these tests.
D. Install relays and vital and non-vital processors for this test.
E. Ring-out factory wiring (continuity test).
F.  Check and verify tagging.
G. Perform a wire count to verify number of wires connected to terminal posts, relay plug board
receptacle springs, and termination points are in accordance with approved circuit plans.
H. Perform a complete circuit selection (breakdown) test on vital wiring.
l. Open each relay contact (separate openings for heel, front, and back contacts), observe that
appropriate relays drop, and observe appropriate signal equipment responds as intended.
J. Perform operating tests to verify that factory wired relay racks function as intended.
3.04  FIELD INSTALLATION TESTS
A. Relay field test.
1.  Factory test vital relays in accordance with "shop" requirements of AREMA C&S
Manual Part 6.4.1, Recommended Instructions for Direct-Current Relays or Part 6.4.5,
Recommended Instructions for Alternating-Current Relays.
2. Record pick-up and drop-away values for vital relays on AREMA relay cards (AREMA
C&S Manual, Form 641-1 or AREMA C&S Manual, Form 645-1) and submit to
Engineer.
3. Use one AREMA relay card for each vital relay. Use cards shipped with relay.
4, Perform tests prescribed by AREMA C&S Manual, Part 2.4.1, Recommended
Instructions for Inspection and Test of Signal Installations Before Placing in Service,
where AREMA inspections and tests do not conflict with requirements of these
Specifications.
First Hill Streetcar Section 34 42 90 - 3 SDOT

Final Signal Design Signal System Testing (12/18/2012)





B. Design tests to show proper operation of each major feature and function of each piece of
signal equipment.

C. Prior to installation and after receipt on-site, inspect relays for shipping damage.

D. Wiring Check:

1.

First Hill Streetcar
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The Installation Contractor will provide an electrician to assist in the testing of the
wiring and TWC loops furnished and installed by the Installation Contractor.

a.

The maximum hours that the electrician will be available to the Streetcar
Equipment Contractor is 120 hours in minimum of 8 hour blocks of time.

A breakdown of the estimated test support hours per location is listed below.

1)  Occidental/Jackson and 8"/Dearborn — 8 hours (it is anticipated that the
testing of the wiring at these two location can be tested in one day)

2)  6"Jackson — 16 hours
3)  8"Jackson — 32 hours

4) 14™/Jackson and 14"/Yesler — 8 hours (it is anticipated that the testing of
the wiring at these two location can be tested in one day)

5)  14™/Main — 16 hours
6) Broadway/Howell — 16 hours
7)  Systems Integration -32 hours

Any additional electrician support hours will be supplied by the Signal System
Equipment Supply Contractor.

Test each wire, cable conductor, and shield with a ringer or buzzer to identify both

ends.

Check tagging for conformity with approved circuit plans and exact termination points
(relay name and contact number, terminal number, and equipment binding post).

Apply a check mark to installation copy of circuit plans at each end of each wire tested
at the time it is tested and found acceptable.

If factory point-to-point test of rack wiring and tag verification was previously
performed, field tests may be waived, provided both conditions below are met:

a.

Contractor attests in writing that there have been no changes in rack wiring after
completion of factory tests.

Contractor furnishes checked-off circuit plans required by this subsection.
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Perform a wire count to verify number of wires connected to each terminal post, relay
plug board receptacle spring, and termination points is in accordance with approved
circuit plans.

E. High Resistance Test:

1.

5.

Use a 1000 V megger to determine insulation resistance of each underground cable
conductor to ground and between conductors.

A minimum of 5 megohms between each conductor and ground and between
conductors is required.

Disconnected or unplugged electronic devices or signal equipment and complete
cable splices prior to testing.

Follow test equipment manufacturer instructions for operation and electrical
connections.

Furnish data in a form which complies with CFR Title 49, Part 236.

F. Breakdown Test:

Perform a complete circuit selection (breakdown) test of relay rack and circuit
controller wiring.

Open each circuit break point individually, by hand, with circuit energized, to verify that
controlled device is de-energized with circuit opened and re-energized with test
opening re-closed.

a. Circuit break points: Termination, front contact, back contact, and heel contact.

Apply a check mark to installation copy of circuit plans at each circuit break when test
shows that it is effective.

During this test, adjacent signal equipment locations must be functional and
connected.

Breakdown tests of rack circuits performed in factory test do not need to be repeated
in the field.

G. Energy Bus Test:

1.

2.

Test energy bus with a 500 V megger, and ensure it is 1 megohm above ground
minimum.

De-energize high voltage buses when they are tested.

H. Power System Testing:

1.
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Set power supplies and rectifiers to appropriate values.
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3.05

2. Record voltages and settings on test report and on as-built circuit plans.

3.  Test signal power distribution equipment and signal power conductors to ensure
system functions in accordance with Specifications.

4. Re-calculate spare capacity of power system using test data. Ensure test data
calculations meet required operational capacity according to Section 34 42 71, Dc
Power Supplies.

Check and adjust timers throughout system and record set values on test report and as-built
circuit plans.

Test TWC interrogators and TWC system in accordance with manufacturer's
recommendations.

Perform checks to determine corresponding track relay drops when a 0.20-ohm shunt is
applied successively to each end and in the middle of each track circuit and at each end of
fouling circuits.

Power switches:

1.  Ensure signal protection is provided in the event a switch point is in a position other
than full normal or full reverse.

2. Perform ¥4 and 1/8 inch tests according to Section 34 42 22 Power Switch Machines
for Embedded Track.

Intergraded testing:

1. Provide an onsite field test engineer to direct and perform the following intergraded
testing:

a. Intergraded testing of the wayside TWC system with the streetcars carborne
TWC.

b. Intergraded testing of the streetcar signal system with the SDOT vehicle traffic
system.

INSPECTION

A.

Engineer has the right to inspect construction in manufacturer's plants or on-site and to
reject completed material, equipment, or installation which does not conform to Contract
Documents.

Engineer has the right to inspect tests conducted by Contractor or manufacturer.

Notify Engineer 48 hours before on-site test is performed and 2 weeks before off-site or
factory test is performed.

Replace or rework rejected material, equipment, or installation at no cost to Owner. Pay for
Engineer representative travel expenses in the event an off-site inspected test fails and an
additional inspection trip is required.
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E. Inthe event of repetitive rejections, Engineer has the right to stop manufacture or installation
of affected item until a technical resolution of problem is presented to and accepted by
Engineer.

F.  Owner reserves the right to photograph, at its expense, phases of equipment
manufacturing, test, installation, and construction, including subcontractor work, without
restriction.

END OF SECTION 34 42 90
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		05 05 00 Common Work Results for Metals FHSC

		PART 1 GENERAL

		1.01 SECTION INCLUDES

		A. Galvanizing.

		B. Shop applied coatings for metal fabrications.

		C. Welding.



		1.02 MEASUREMENT AND PAYMENT

		A. Measurement:  No separate measurement will be made for Work specified in this Section. 

		B. Payment:  

		1. Work specified in this section is incidental to Work described in other sections. 

		2. The Contract lump sum price will be payment in full for furnishing all labor, materials, tools, equipment, and incidentals and completing Work as specified. 





		1.03 REFERENCES

		A. Definitions:

		1. Galvanneal:  Hot-dip zinc coating process followed by heating steel to approximately 1000 to 1050 degrees F and holding at this temperature to allow the zinc coating to alloy with iron by diffusion between the molten zinc and iron from the steel.

		2. Hot-dip galvanizing:  Dipping steel members and assemblies into molten zinc for lasting, or long-term corrosion protection. Resultant zinc coating fuses permanently with base steel material.



		B. Reference Standards:

		1. Section incorporates by reference the latest revisions of the following documents:

		2. The American Society for Nondestructive Testing (ASNT)

		a. Recommended Practice No. SNT-TC-1A: Personnel Qualification and Certification in Nondestructive Testing



		3. ASTM International (ASTM):

		a. ASTM A53/A53M, Standard Specifications for Pipe, Steel, Black and Hot-Dipped Zinc-Coated, Welded and Seamless

		b. ASTM A123/A123M, Standard Specifications for Zinc (Hot-Dip Galvanized) Coatings on Iron and Steel Products

		c. ASTM A143/143M, Standard Practice for Safeguarding against Embrittlement of Hot-Dip Galvanized Structural Steel Products and Procedure for Detecting Embrittlement

		d. ASTM A153/A153M, Standard Specifications for Zinc Coating (Hot-Dip) on Iron and Steel Hardware

		e. ASTM A384/A384M, Standard Practice for Safeguarding against Warpage and Distortion During Hot-Dip Galvanizing of Steel Assemblies

		f. ASTM A385/A385M, Standard Practice for Providing High-Quality Zinc Coatings (Hot Dip)

		g. ASTM A653/A653M, Standard Specification for Steel Sheet, Zinc-Coated (Galvanized) or Zinc-Iron Alloy-Coated (Galvannealed) by the Hot-Dip Process

		h. ASTM A780/A780M, Standard Practice for Repair of Damaged and Uncoated Areas of Hot-Dip Galvanized Coatings

		i. ASTM B6, Standard Specification for Zinc

		j. ASTM B117, Standard Practice for Operating Salt Spray (Fog) Apparatus

		k. ASTM D522, Standard Test Methods for Mandrel Bend Test of Attached Organic Coatings

		l. ASTM D968, Standard Test Methods for Abrasion Resistance of Organic Coatings by Falling Abrasive

		m. ASTM D1308, Standard Test Method for Effect of Household Chemicals on Clear and Pigmented Organic Finishes

		n. ASTM D2247, Standard Practice for Testing Water Resistance of Coatings in 100% Relative Humidity

		o. ASTM D2248, Standard Practice for Detergent Resistance of Organic Finishes

		p. ASTM D2794, Standard Test Method for Resistance of Organic Coatings to the Effects of Rapid Deformation (Impact)

		q. ASTM D3170, Standard Test Method for Chipping Resistance of Coatings 

		r. ASTM D3359, Standard Test Methods for Measuring Adhesion by Tape Test

		s. ASTM D3363, Standard Test Method for Film Hardness by Pencil Test

		t. ASTM D3451, Standard Guide for Testing Coating Powders and Powder Coatings 

		u. ASTM D6132, Standard Test Method for Nondestructive Measurement of Dry Film Thickness of Applied Organic Coatings Using an Ultrasonic Gage

		v. ASTM D6695, Standard Practice for Xenon-Arc Exposures of Paint and Related Coatings

		w. ASTM D7091, Standard Practice for Nondestructive Measurement of Dry Film Thickness of Nonmagnetic Coatings Applied to Ferrous Metals and Nonmagnetic, Nonconductive Coatings Applied to Non-Ferrous Metals

		x. ASTM E94, Standard Guide for Radiographic Testing

		y. ASTM E164, Standard Practice for Contact Ultrasonic Testing of Weldments

		z. ASTM E165, Standard Practice for Liquid Penetrant Examination for General Industry

		aa. ASTM E709, Standard Guide for Magnetic Particle Testing

		bb. ASTM E1032, Standard Test Method for Radiographic Examination of Weldments

		cc. ASTM G151, Standard Practice for Exposing Nonmetallic Materials in Accelerated Test Devices that Use Laboratory Light Sources

		dd. ASTM G155, Standard Practice for Operating Xenon Arc Light Apparatus for Exposure of Non-Metallic Materials 



		4. American Welding Society (AWS)

		a. AWS A5 Series, Filler Metal Specifications

		b. AWS B1.10M/B1.10, Guide for the Nondestructive Examination of Welds

		c. AWS D1.1/D1.1M, Structural Welding Code – Steel

		d. AWS D1.3/D1.3M, Structural Welding Code – Sheet Steel

		e. AWS QC1, Standard for AWS Certification of Welding Inspectors



		5. City of Seattle

		a. City of Seattle Standard Specifications for Road, Bridge and Municipal Construction (“Standard Specifications”) 



		6. The Society for Protective Coatings (SSPC)

		a. SSPC-SP 6/NACE No. 3, Commercial Blast Cleaning

		b. SSPC-SP8, Pickling







		1.04 SUBMITTALS

		A. Procedures:  Section 01 33 00, Submittal Procedures.

		B. Certification:

		1. Furnish notarized certificates of compliance with ASTM and AWS requirements specified in this Section.

		2. Certifications shall state that the galvanizing or finish is in conformance with this Section.

		a. Each certificate for galvanizing shall be signed by the galvanizer and include a detailed description of all material and methods used.

		b. Each certificate for shop applied coatings shall be signed by the applier and include a detailed description of all material and methods used.





		C. Shop Applied Coatings:

		1. Qualifications Submittals (for each applicator) minimum 60 days before work is scheduled.

		a. Evidence that the applicator is an approved and authorized applicator of the coating formulator's products.

		b. Certification that the applicator has been authorized to provide the coating formulator's warranty.

		c. Applicator’s quality control procedures.



		2. Literature and Instructions:

		a. Descriptive and technical data sheets describing products proposed for use.  Include, for each indicated substrate, chemical and performance characteristics of each coating system.

		b. Documentation of application process.



		3. Testing: 

		a. Certified test results evidencing compliance of applied coatings with the application and testing requirements specified in this Section.



		4. Repair:

		a. Manufacturer recommended repair procedures and materials.

		b. If repair is necessary, submit repair sample after salt spray testing.



		5. Maintenance Information and Field Touchup Materials:

		a. Manufacturer's recommended touchup and maintenance materials and procedures for field touchup of marred or damaged coatings using air-drying spray materials in matching colors.





		D. Welding:

		1. Welder Qualifications:

		a. Submit certified copies of qualification test records for each welder, welding operator and tack welder to be employed in the Work 150 Days after NTP.

		b. Comply with requirements of AWS D1.1/D1.1M, and AWS QC1.

		c. Submit welders' identification marks (I.D.) for each welder along with qualifications.



		2. Welding Procedures:

		a. Before welding, submit the procedure that will be used for qualifying welding procedures.

		b. For procedures other than those prequalified in accordance with AWS D1.1/D1.1M, submit a copy of procedure qualification test records in accordance with the qualification requirements of AWS D1.1/D1.1M.



		3. Welding Records and Data:

		a. Retain all radiographs upon completion of fabrication.

		b. Retain certifications that magnetic particle and dye-penetrant inspections have been satisfactorily completed.

		c. Submit records of ultrasonic testing to the Engineer upon completion.

		d. If field welding is permitted, submit descriptive data for field welding equipment.



		4. Mill Certificates:

		a. Retain mill certificates and certified copy of reports for all analyses and tests required by referenced ASTM and AWS specifications.







		1.05 QUALITY ASSURANCE

		A. Coating Applicator Qualifications:

		1. Engage an experienced coating applicator that is licensed or approved by the powder coating manufacturer. 

		2. Applicator shall have demonstrated the ability to properly apply the coating and have quality control procedures firmly established in its shop.

		3. Engineer may, at his option, visit the applicator’s facility to confirm adherence to quality control procedures.



		B. Single Source for Galvanized and Finished Metal Fabrications:

		1. Use products of one manufacturer on each specific item to ensure exact n match and finish appearance.



		C. Welding:

		1. Welder Qualifications:

		a. Welders, Welding operators and tack welders shall be qualified in accordance with AWS D1.1/D1.1M.

		b. For sheet steel, welders shall be qualified in accordance with AWS D1.3/D1.3M, Qualification Section.

		c. Welding shall be done by qualified, certified welders who make only those welds for which they have been qualified in accordance with AWS, or other approved qualifying procedures.  

		d. Records of welder qualification tests shall be made available for review upon the Engineer’s request.



		2. Welding Procedure Qualification:

		a. Welding procedures shall be prequalified or qualified in accordance with AWS D1.1/D1.1M.

		b. For sheet steel, proposed welding procedures shall be qualified in accordance with AWS D1.3/D1.3M. Prequalification is not applicable to sheet steel.



		3. Welding Inspector Qualifications:  Welds to be inspected by the Contractor shall be inspected and certified by an AWS Certified Welding Inspector (CWI), certified in accordance with AWS QC1.

		4. Testing Personnel Qualification:

		a. Personnel performing nondestructive testing shall be qualified and certified in accordance with the American Society for Nondestructive Testing Recommended Practice No. SNT-TC-1A.  

		b. Only persons certified for NDT Level I and working under a NDT Level II person or persons certified for NDT Level II may perform nondestructive testing.



		5. Weldability of Steel:  For structural steel requiring impact test qualification and for corrosion resistant structural steel, establish weldability of steel and procedures for welding it by qualification in accordance with AWS D1.1/D1.1M, to match the notch toughness and weathering characteristics of the base metal.





		1.06 DELIVERY, STORAGE, AND HANDLING 

		A. Deliver, handle, and store metal fabrications in a manner that prevents damage to the item, its galvanizing, and its finish.



		1.07 WARRANTY

		A. Written warranty for 5-year period starting on date of substantial completion stating that shop applied coating will not blister, peel, crack, chalk, change color or have other forms of degradation during warranty period.

		B. Coating failure:

		1. In the event that coating failure occurs within warranty period, replace item indicating coating failure, including full cost of labor and materials for such replacement. 

		2. Replacement items shall be new and finished with same type coating meeting requirements of this section.  

		3. Replacement items shall match adjacent members.



		C. The Engineer may permit field repairs in lieu of replacement, provided coating failure is minor in scope and field repair material and method employed match its adjacent member. Repairs shall be compatible with original surface.





		PART 2 PRODUCTS

		2.01 GALVANIZING

		A. Hot-Dip Galvanized Coating

		1. Wherever materials are called out as “hot-dip galvanized” or “galvanized,” provide a zinc coating after fabrication using the hot-dip galvanizing process complying with ASTM A123/A123M and A153/A153M. Mechanical galvanizing shall not be used.

		a. Galvanizing bath shall contain 0.05 to 0.09 percent nickel by weight.  

		b. The coating is intended to be hot-dip galvanizing applied in addition to normal manufacturer’s finish.

		c. Specified materials or products which are not readily available in the specified hot-dip finish, shall be “custom” hot-dipped after manufacture by an independent galvanizer. 



		2. Where finishes are called out as galvanized and the specified product cannot be hot-dip galvanized either before or after manufacture, provide the specified product with a finish that will perform equal to hot-dip galvanized as approved by the Engineer.

		3. Before galvanizing:  Inspect iron and steel hardware before galvanizing and verify suitability for galvanizing. Replace items which are not suitable for galvanizing.

		4. Material Suitable for Galvanizing:

		a. Geometrically suitable for galvanizing as specified in ASTM A384/A384M and ASTM A385/A385M.

		b. Steel materials suitable for galvanizing include structural shapes, pipe, sheet, fabrications, and assemblies.

		c. Material chemically suitable for galvanizing.  Verify with supplier or fabricator.



		5. Zinc for galvanizing: Conform to ASTM B6, as specified in ASTM A123/A123M.

		6. Preparation of Steel Members:

		a. Galvanized members requiring shop fabrication shall be welded, drilled, and assembled, as applicable, before galvanizing.

		b. Galvanized members that are to be field welded or that are to be shop welded to ungalvanized members shall be masked to a distance of 1 inch from weld line before galvanizing.

		c. Members to be galvanized shall be abrasively cleaned, in accordance with SSPC SP6/NACE No. 3.

		d. Pickle steel surfaces before hot-dip galvanizing in accordance with SSPC-SP8.



		7. Steel members, fabrications, and assemblies to be galvanized after fabrication:

		a. Method:  Hot-dip process in accordance with ASTM A123/A123M.

		b. Weight of zinc coating:  Conform to requirements of ASTM A153/A153M.

		c. Components:  Smooth after galvanizing.



		8. Embrittlement:  Safeguard against steel embrittlement in accordance with ASTM A143/A143M.

		9. Warpage:  

		a. Safeguard against warpage or distortion of steel members in accordance with ASTM A384/A384M. 

		b. Notify the Engineer of potential warpage problems that require modification in design before proceeding with steel fabrications. Costs for alternative designs shall be performed at no additional cost to the City.



		10. Finish, uniformity, and adherence of coating:  ASTM A153/A153M.



		B. Galvannealed Coating

		1. Wherever materials are called out as “galvannealed,” provide a zinc-iron alloy coating applied by a hot-dip process complying with ASTM A653/A653M.





		2.02 SHOP APPLIED COATINGS

		A. Provide shop-applied polyester triglycidyl isocyanurate (T.G.I.C.) coatings, thermo-cured color finish systems based on dry, powdered resins, commonly known as “powder coat.” 

		1. Primer:  Apply primer compatible with powder top coat, as confirmed by powder coat manufacturer.

		2. Top Coat: 

		a. Interior:

		1) Approved Manufacturer/Product: Tiger Drylac.

		2) Substitutions:  Per City of Seattle Standard Specifications for Road, Bridge and Municipal Construction (“Standard Specifications”) 1-06.1(B), Request for Substitution of Material.



		b. Exterior:  Anti-graffiti powder coating for easy removal of typical spray paint used for graffiti. 

		1) Approved Manufacturer/Product: Tiger Drylac Series 44.

		2) Substitutions:  Per Standard Specifications 1-06.1(B), Request for Substitution of Material.







		B. Dry Film Thickness:  

		1. Primer: 3.5 mils minimum.

		2. Top coat: 4 mils minimum.



		C. Coating shall meet the testing requirements of ASTM D3451 and other standards indicated below:

		1. Physical Properties of Powder Coatings:

		a. Measurement of film thickness: ASTM D6132 or D7091.

		b. Abrasion resistance:  ASTM D968.

		c. Adhesion:  ASTM D3359, Method B, 5B.

		d. Elongation (flexibility): Mandrell Bending Test,  ASTM D522, Equal to or greater than 3 mm.

		e. Household chemical resistance: ASTM D1308.

		f. Detergent resistance: ASTM D2248.

		g. Chip resistance: ASTM D3170.

		h. Gloss: 

		1) Interior: 25 to 40 percent reflective gloss.

		2) Exterior: ASTM D523, 80-90+.



		i. Pencil hardness:

		1) Interior:  ASTM D3363, F minimum.

		2) Exterior:  ASTM D3363, 4H (minimum).



		j. Impact resistance: ASTM D2794, 80 (in/lb), no appearance of cracks.



		2. Accelerated Artificial Weathering: ASTM D6695, ASTM G151, ASTM G155.

		3. Accelerated Environmental Exposure

		a. Salt spray: 

		1) Interior: ASTM B117, maximum undercut failure of 1/16 inch at scribed test lines; no blistering.

		2) Exterior: ASTM B117, 500 hours, maximum undercut failure 1 (mm); no blistering.



		b. Humidity Resistance:  ASTM D2247, 500 hours, maximum undercutting 1 mm, no blistering.





		D. Perform mechanical processing such as sawing, drilling, milling, cutting, and bending before applying shop applied coatings.

		E. Cleaning:

		1. Clean surfaces to be coated as follows:

		a. Remove all dust, dirt, and other surface debris by vacuuming, wiping dry with clean cloths or compressed air.

		b. Rinse scrubbed surfaces with clean water until foreign matter is flushed from surface.

		c. Allow surfaces to drain completely and allow to thoroughly dry.

		d. Use water blasting only when necessary for extreme cases of contamination by oily residue and where hand washing is impractical.

		e. If the above procedures do not clean the substrate surfaces, clean the surfaces with high pressure water washing.





		F. Pretreatment:

		1. Wash parts in a four stage iron-phosphate washer for steel or zinc-phosphate washer for galvanized steel, or in accordance with primer manufacturer’s recommendations.

		2. Dry parts before applying power coating.

		3. Treatment of the substrate: ASTM D3451.



		G. Application:

		1. Edges:  Treat and finish as required to ensure specified minimum dry film coating thickness is achieved. Precoating of edges may be required.

		2. Apply primer in accordance with manufacturer’s written application instructions.

		3. Apply top coat in accordance with manufacturer’s written application instructions.

		4. Allow surfaces to cure for time period in accordance with manufacturer’s cure curves.

		5. Inspect parts after cooling.





		2.03 WELDING 

		A. Rod/Electrodes

		1. Electrodes for structural plate, shapes, pipe, tubes, and bars shall conform to AWS A5 Series Standards and shall be coated rods or wire of size and classification number as recommended by their manufacturers for the conditions of actual use. 

		2. Electrodes for sheet steel shall conform to AWS A5 Series Standards and shall be coated rods or wire of size and classification number, as recommended by their manufacturers for the conditions of actual use.  

		3. Matching filler metal requirements shall conform to AWS D1.1/D1.1M, Table 3.1.



		B. Stud Shear Connectors:  Only products of manufacturers qualified in accordance with AWS D1.1/D1.1M will be accepted for this Work.

		C. Shop Welding:

		1. Perform shop welding as indicated in accordance with AWS D1.1/D1.1M, and AWS D1.3/D1.3M, as applicable to the Work.

		2. Welders shall mark adjacent to completed welds their welder I.D., using metal stamp, metal engraving, keel, paint stick, or other appropriate marking material.

		3. Welding of stud shear connectors shall conform to AWS D1.1/D1.1M, Section 7. "Stud Welding," and the stud manufacturer's instructions.





		2.04 SOURCE QUALITY CONTROL

		A. Galvanizer Coordination Drawings:  To safeguard against distortion, provide shop drawings to galvanizer of non-standard fabrications, tubular fabrications, fabrications with dimension greater than galvanizer's kettle size, and fabrications with materials of different thicknesses.

		B. Galvanizer’s Stamp:  Galvanized materials shall be marked with the galvanizer's stamp.

		C. Galvanizing Inspection and Repair:

		1. Inspect galvanizing for full coverage and adhesion to steel.  Grind rough areas to produce a uniform surface.  

		a. Repair field cutting of metal, welds, steel grinding, scratches and other damages, and coat masked areas, in accordance with ASTM A780/A780M, Repair of Hot-Dip Galvanizing.

		b. Sprayed Zinc:  Clean and preheat to assure freedom from loose material, moisture, oil grease, or other foreign matter before applying zinc.  Apply zinc coating by metallizing spray to clean and dry surfaces.

		c. Zinc-Based Solders and Wire:  

		1) Clean to remove loose material and contaminants, and heat to approximately 572 degrees F.  

		2) Apply zinc-alloy repair compound by spreading material over heated surface in accordance with compound manufacturer’s instructions.  

		3) Remove repair compound residues with damp cloth or by rinsing with water.



		d. Organic cold galvanizing coating: Minimum 95 percent metallic zinc by weight in dried film.  Approved product: ZRC Products Company or approved equal.



		2. Dry film thickness of applied repair materials:  Not less than galvanized coating thickness required by ASTM A53/A53M, A123/A123M, or A153/A153M.



		D. Welding Inspections and Tests by the Contractor:

		1. Visual Inspection:

		a. All welds shall be visually examined in accordance with AWS D1.1/D1.1M, Section 6 and 7.8, as applicable.  

		b. Quality of welds and standards of acceptance shall be in accordance with AWS D1.1/D1.1M.



		2. Nondestructive Testing:

		a. Nondestructive testing shall conform to AWS B1.10M/B1.10.



		3. Radiographic Testing:

		a. Radiographic testing of welds shall conform to AWS D1.1/D1.1M and ASTM E94 and ASTM E1032, as applicable.  Complete joint penetration groove welds shall be tested as follows:

		1) One out of ten (ten percent) with thickness equal to or less than 3/4 inch.

		2) One out of two (50 percent) with thickness greater than 3/4 inch and equal to or less than 1.5 inches.

		3) 100 percent for thickness greater than 1.5 inches.





		4. Ultrasonic Testing:

		a. Ultrasonic testing of welds shall conform to AWS D1.1/D1.1M and ASTM E164, as applicable.  

		b. Complete joint penetration groove welds not accessible for radiographic testing shall be subjected to ultrasonic testing.  The extent shall be the same as specified for radiographic testing.



		5. Magnetic Particle Inspection:

		a. Magnetic particle inspection of welds shall conform to ASTM E709.  Complete and partial joint penetration groove welds and fillet welds shall be inspected as follows:

		1) One out of five (20 percent) of complete joint penetration groove welds of tee and corner joints.

		2) One out of ten (ten percent) of partial joint penetration groove welds and fillet welds.





		6. Liquid Penetrant Inspection:

		a. Liquid dye penetrant inspection of welds shall conform to ASTM E165.  Liquid penetrant inspection may be used for detecting discontinuities that are open to the surface.



		7. Test Results:

		a. Forward test result information to the Engineer immediately after test results are available, stating the acceptance or rejection of fabricated components, so that repairs and reinspection or testing may be performed as soon as possible.



		8. Repairs:

		a. Repair unacceptable welds in accordance with AWS D1.1/D1.1M.  

		b. Reinspect or retest repaired or corrected welds as specified for the original weld.





		E. Shop Inspections and Tests by the Engineer:

		1. Galvanizing, shop applied coatings, and welds are subject to inspections and tests by the Engineer.  

		2. The Engineer will make test results available to the Contractor.







		PART 3 EXECUTION

		3.01 SITE QUALITY CONTROL

		A. Galvanizing: After delivery of parts or equipment, inspect and repair damage to galvanizing.

		1. Repair field cutting of metal, welds, steel grinding, scratches and other damages, and coat masked areas, in accordance with ASTM A780/A780M.

		2. Dry film thickness of applied repair materials:  Not less than galvanized coating thickness required by ASTM A53/A53M, A123/A123M, or A153/A153M.



		B. Shop Applied Coating: After delivery of coated pole or building, inspect and repair damage to shop applied coating.

		1. Repair minor film scratches and other blemishes in film surfaces in accordance with coating manufacturer’s recommended procedures and materials.

		a. Submit recommended procedures and materials.

		b. Prepare a sample demonstrating the proposed repair procedures and materials, and subject to salt spray test per ASTM B117.

		c. Submit the sample after testing.



		2. Finished repairs shall match original finish for color and gloss, shall adhere to original finish, and shall exhibit no removal of coating film or blistering during dry adhesion testing when tested in accordance with ASTM D3359.

		3. Remove coated items damaged beyond repair and replace with newly fabricated and coated items.



		C. Welding Inspections and Tests:

		1. Perform tests of field welds as specified for shop welds.

		2. Engineer will perform visual inspections of field welds as specified for shop welds.



		D. Field Welding:  Shall be performed as specified for shop welding.







		26 05 00 Common Work Results for Electrical FHSC

		PART 1 GENERAL

		1.01 SECTION INCLUDES

		A. General electrical requirements and identification requirements.

		B. Requirements for labeling and listing of electrical equipment and products, and for field evaluation for products not listed.

		C. Utility metering.

		D. Requirements for protecting exceptional trees when excavating for electrical or systems Work.



		1.02 MEASUREMENT AND PAYMENT

		A. Measurement:  No separate measurement will be made for Work specified in this Section. 

		B. Payment:  

		1. Work specified in this section is incidental to Work described in other sections. 

		2. The Contract lump sum price will be payment in full for furnishing all labor, materials, tools, equipment, and incidentals and completing Work as specified. 





		1.03 REFERENCES

		A. Definitions:

		1. Exceptional Tree:  As defined in Seattle Department of Planning and Development Director’s Rule 16-2008, an exceptional tree is a tree that:

		a. Is designated as a heritage tree by the City of Seattle; or

		b. Is rare or exceptional by virtue of its size, species, condition, cultural/historic importance, age, and/or contribution as part of grove of trees, as determined by the method discussed in Director’s Rule 16-2008.





		B. Reference Standards:

		1. Section incorporates by reference the latest revisions of the following documents, or if standard is adopted by the City of Seattle, the latest revision adopted:

		2. Institute of Electrical and Electronics Engineers (IEEE)

		a. IEEE C2, National Electrical Safety Code (also an ANSI Standard)



		3. National Electrical Contractors Association

		a. NECA 1, Standard Practices for Good Workmanship in Electrical Construction



		4. National Fire Protection Association (NFPA)

		a. NFPA 70, National Electrical Code (with City of Seattle amendments)

		b. NFPA 130, Standard for Fixed Guideway Transit and Passenger Rail Systems





		C. City of Seattle

		1. City of Seattle Standard Specifications for Road, Bridge and Municipal Construction (“Standard Specifications”)

		2. City of Seattle Municipal Code

		1) Department of Planning & Development Director’s Rule 16-2008 http://www.seattle.gov/dpd/codes/dr/DR2008-16x.pdf





		D. Underwriters Laboratories (UL)

		1. UL 224, Extruded Insulating Tubing





		1.04 SUBMITTALS

		A. Procedures:  Section 01 33 00, Submittal Procedures.

		B. Product Data:  Include materials and equipment proposed for use specified in this Section. 

		C. Seismic Calculations: Submit sealed seismic design and bracing calculations.

		D. Field Evaluation:  Requests for permission to perform a Field Evaluation.



		1.05 QUALITY ASSURANCE

		A. Compliance with Applicable Standards:

		1. Where equipment or materials are specified to conform to the standards of organizations such as ANSI, ASTM, IEEE, and NEMA, submit evidence of such conformance for review and record purposes.

		2. Provide materials and equipment acceptable to the authority having jurisdiction.

		3. Submit evidence of compliance to seismic safety requirements of the State Building Code, NFPA 70, and local amendments to these codes.



		B. Qualifications:  Ensure workers performing Work under Division 26 meet the qualification and licensing requirements of the State.

		C. Listed and Labeled Equipment and Material: 

		1. Provide listed and labeled equipment and material if listing and labeling has been established for these products. The listing and labeling will be acceptable evidence of conformance to specified standards.

		2. Materials that are not listed or labeled require approval by Engineer before use.  

		3. Products which have not been tested or certified for the use intended shall not be used when equivalent listed or labeled materials are available. 

		4. Electrical equipment and material not listed or labeled shall be furnished with a Field Evaluation label provided by a Testing Laboratory approved by the authority having jurisdiction, and certifying that the equipment conforms to the requirements of UL and ANSI.  

		a. A request for permission to perform a Field Evaluation in the factory or onsite must be submitted to Engineer for approval.





		D. Perform Work in compliance with the following industry standards and regulations:

		1. NFPA 70, National Electrical Code.

		2. NFPA 130, Standard for Fixed Guideway Transit and Passenger Rail Systems.

		3. NECA 1, Standard Practices for Good Workmanship in Electrical Construction.

		4. IEEE C2, National Electrical Safety Code.

		5. State and local electrical statutes, rules, codes, and regulations.







		PART 2 PRODUCTS

		2.01 MATERIALS

		A. Provide materials and equipment of design, sizes, and ratings as indicated and suitable for the intended purpose.

		B. Methods of fabrication, assembly, and installation shall comply with specified standards.

		C. Provide only new products that are free from defects.



		2.02 IDENTIFICATION

		A. Nameplates: 

		1. Engraved three-layer melamine laminated plastic, not less than 3/32-inch thick.  Provide nameplates with black letters on a white background unless otherwise noted.  

		2. Equipment nameplates: 1-5/8 inches high with 7/8-inch high characters minimum.  

		3. Device nameplates: 7/8-inch high and have 1/4-inch high characters.  

		4. Fasten nameplates to the equipment or device enclosure door with stainless steel machine screws.  

		5. Other equipment nameplates must be sized and lettered according to the equipment and application as approved by the Engineer.





		2.03 UTILITY METERING 

		A. Provide EUSERC compliant metering meeting the requirements of Seattle City Light (SCL), where indicated on Contract Drawings.



		2.04 FIELD APPLIED COATINGS

		A. Galvanized Steel Field Coating:

		1. Organic cold galvanizing coating: minimum 95 percent metallic zinc by weight in dried film.  

		2. Approved Manufacturer/Product: 

		a. ZRC Worldwide, Cold Galvanizing Compound. 

		b. Substitutions:  Per City of Seattle Standard Specifications for Road, Bridge and Municipal Construction (“Standard Specifications”) 1-06.1(B), Request for Substitution of Material.





		B. Oxide inhibiting joint compounds:

		1. Non-petroleum based compound with evenly suspended zinc particles.

		2. Approved Manufacturer/Product:  

		a. Burndy, Penetrox A-13.

		b. Substitutions:  Per Standard Specifications 1-06.1(B), Request for Substitution of Material.









		PART 3 EXECUTION

		3.01 INSTALLATION

		A. General Requirements

		1. Provide products in accordance with product listings, manufacturer’s recommendations, relevant codes and regulations, and standard industry practice for electrical installations.

		2. Provide electrical materials, appurtenances, and accessories in locations as indicated and in accordance with NECA 1.  

		3. Provide supporting members, fastenings, framing, hangers, bracing, brackets, straps, bolts, and angles as required to set and connect the Work rigidly.

		4. Seal equipment enclosures against dust, whenever dusty conditions are present inside the rooms or outside, during the construction period.



		B. Complete installation:  Contract Drawings show electrical equipment diagrammatically and do not show all accessories or fittings that may be required. Provide complete and operable electrical systems and installations in conformance with these Specifications.

		C. Wiring:  Provide wiring systems complete as indicated and required for proper service. 



		3.02 IDENTIFICATION

		A. Equipment Identification:  

		1. Provide a number for each major piece of equipment such as switchboard sections, panelboards, circuit breakers, and devices.

		2. Fasten nameplates to the equipment or device enclosure door with stainless steel machine screws.





		3.03 SEISMIC DESIGN AND BRACING

		A. Provide suitable bracing and anchorage and submit calculations performed and sealed by a structural engineer registered in Washington. 

		B. Equipment installation shall meet seismic requirements of the State Building Code and local amendments.



		3.04 TORQUING:

		A. Use a torque wrench calibrated within the past 12 months and bearing a calibration sticker.

		B. Torque busses and bus connections per manufacturer’s recommendations or according to the following table.

		Silicon Bronze Bolt Standard Dry Torque

		Bolt Size Inches

		Threads/ inch

		Inch  Pounds

		1/4

		20

		68.8

		28

		87

		5/16

		18

		123

		24

		131

		3/8

		16

		219

		24

		240

		7/16

		14

		349

		20

		371

		1/2

		13

		480

		20

		502

		9/16

		12

		632

		18

		697

		5/8

		11

		1030

		18

		1154

		3/4

		10

		1416

		16

		1382



		C. Torque cable connections and other bolted connections per manufacturer’s recommendations, or according to the following table.

		Steel Bolt Standard Dry Torque in Foot Pounds

		SAE Grade

		Bolt Size Inches

		Course thread/ inch

		0-1-2

		3

		5

		6

		7

		8

		1/4

		20

		6

		9

		10

		12.5

		13

		14

		5/16

		18

		12

		17

		19

		24

		25

		29

		3/8

		16

		20

		30

		33

		43

		44

		47

		7/16

		14

		32

		47

		54

		69

		71

		78

		1/2

		13

		47

		69

		78

		106

		110

		119

		9/16

		12

		69

		103

		114

		150

		154

		169

		5/8

		11

		96

		145

		154

		209

		215

		230

		3/4

		10

		155

		234

		257

		350

		360

		380



		D. Apply torque mark after torquing connection.



		3.05 INTERFACE WITH OTHER WORK

		A. Coordinate with Work by other contractors.  

		B. Make indicated connections to previously completed work. 







		26 24 16 Low-Voltage Panelboards FHSC

		PART 1 GENERAL

		1.01 SUMMARY

		A. Section Includes:

		1. Circuit breaker panelboards.

		2. Enclosed circuit breakers.



		B. Related Sections:

		1. Section 05 05 00 – Common Work Results for Metals

		2. Section 26 05 00 – Common Work Results for Electrical





		1.02 MEASUREMENT AND PAYMENT

		A. Measurement:  No separate measurement will be made for Work specified in this Section. 

		B. Payment:  

		1. Work specified in this section is incidental to TPSS installation. 

		2. Each TPSS will be paid at the lump sum amount for that TPSS when installation is complete, and the substation is energized and ready for Field Acceptance Testing. 





		1.03 REFERENCE STANDARDS

		A. Section incorporates by reference the latest revisions of the following documents:

		B. ASTM International (ASTM)

		1. ASTM B187, Standard Specification for Copper, Bus Bar, Rod, and Shapes and General Purpose Rod, Bar, and Shapes



		C. National Electrical Manufacturers Association (NEMA)

		1. NEMA PB 1, Panelboards

		2. NEMA 250, Enclosures for Electrical Equipment (1000 Volts Maximum)



		D. Underwriters Laboratories Inc. (UL)

		1. UL 489, Molded-Case Circuit Breakers, Molded-Case Switches, and Circuit-Breaker Enclosures





		1.04 SUBMITTALS

		A. Procedures:  Section 01 33 00, Submittal Procedures. 

		B. Shop Drawings.

		1. Submit shop drawings and electrical diagrams as follows:

		a. Panelboards and Load Centers:  

		1) Show general arrangement, location and identification of the enclosure. 

		2) Identify each circuit.

		3) Show location and identification of terminals. 

		4) Show location of barriers.

		5) Provide wiring diagrams.



		b. Circuit Breakers:  Show circuit for which intended, voltage ratings, insulation level, current rating and interrupting ratings.





		C. Operation and Maintenance Data:

		1. Submit data in accordance with Section 01 78 23, Operation and Maintenance Data, including the following requirements:

		a. Description of the panelboard and its components.

		b. Manufacturer's operating and maintenance instructions, parts list, illustrations and diagram for components.

		c. Recommended list of spare parts.

		d. Wiring diagram.

		e. Electrical characteristics of each component including relays or solid-state circuitry. 





		D. Factory Test Reports:  Submit copies of certified reports of factory tests performed in accordance with the applicable referenced standards and specification requirements.

		E. Field Test Reports:  Submit copies of field tests performed in accordance with this Section.



		1.05 QUALITY ASSURANCE/QUALITY CONTROL

		A. Select a manufacturer who has been regularly engaged in the manufacture of similar equipment and has met UL requirements.

		B. Conform to UL 489, NEMA PB 1, and NFPA 70, as applicable.

		C. Components of the same type, size, rating, functional characteristics and manufacture shall be interchangeable.

		D. Each item shall be UL labeled.



		1.06 DELIVERY, STORAGE, AND HANDLING

		A. Ship each unit securely wrapped, packaged and labeled for safe handling in shipment and to avoid damage or distortion.

		B. Store in secure and dry storage facility.





		PART 2 PRODUCTS

		2.01 PANELBOARDS AND LOAD CENTERS 

		A. NEMA PB 1, UL 67.

		B. Enclosure:

		1. NEMA 250 Type 1, fabricated from galvanized steel, surface-mounted unless otherwise indicated, tamperproof, with the following additional requirements:

		a. Gutter size.

		b. Provide backplate of reinforced steel for mounting of interior components.

		c. Provide device or mechanism for enclosure grounding.

		d. Dead-front type.





		C. Cover and Trim:

		1. Designed for surface mounting.

		2. Door:

		a. Hinged, fitted with a combination latch and door lock, accommodating a master key.  

		b. Provide one flat key tumbler cylinder-type, nickel-plated door lock conforming to the master key system, two keys per lock.  



		3. Circuit Directory:  Provide a directory frame with acrylic plastic face mounted on the back of the door.  

		4. Finish:  Powder coat as specified in Section 05 05 00, Common Work Results for Metals.



		D. Bus Bars:

		1. ASTM B187, 98 percent conductivity copper, with silver-plated contact surface.

		2. Provide neutral bus of the same rating as that of phase bus.

		3. Provide a full-rated separate grounding bus.



		E. Circuit Breakers:  UL 489, bolt on type.

		F. Additional Requirements for Dc Panelboards:

		1. Designed for two-wire, 125 Vdc ungrounded power distribution service.

		2. Circuit breakers: Two-pole, 10,000 A interrupting rating at 250Vdc minimum.





		2.02 ENCLOSED CIRCUIT BREAKERS

		A. UL 489, molded case, quick-make quick-break bolt-on type, with thermal-magnetic type overload trip, interchangeable unit for frame rated 125 A and above. 

		B. Enclosure:  NEMA 250 Type 12, fabricated from galvanized steel, surface-mounted unless otherwise indicated.

		C. Finish:  Powder coat as specified in Section 05 05 00, Common Work Results for Metals.



		2.03 SOURCE QUALITY CONTROL

		A. In addition to the manufacturer's standard tests, as a minimum perform the following tests at the manufacturer's plant:

		1. 60 Hz dielectric tests.

		2. Mechanical operations tests.

		3. Electrical operation tests.







		PART 3 EXECUTION

		3.01 INSTALLATION

		A. Mounting Height:  Locate Top 6 feet, 6 inches above finish floor and the bottom not less than 12 inches above finish floor, unless specifically indicated otherwise. 

		B. Anchor in accordance with seismic requirements in Section 26 05 00, Common Work Results for Electrical.

		C. Provide nameplates or other permanent identification for each circuit breaker, mounted on the cover or trim adjacent to each breaker.

		D. Provide each panelboard and load center with an accurate, machine-printed circuit directory.  Install in the factory provided directory frame mounted on the back of the door.



		3.02 FIELD QUALITY CONTROL

		A. Provide equipment for testing power and control circuits after delivery of substation.  Test under the observation of Engineer.

		B. Panelboards and Enclosed Circuit Breakers:

		1. Test circuits for connections in accordance with the wiring diagram.

		2. Test that insulation resistance to ground of nongrounded conductors is a minimum of 10 megohms.

		3. Test panelboard and load center enclosures for continuity to the grounding system.

		4. Test operation of circuits and controls.  When testing, operate each control a minimum of 10 times and each circuit continuously for a minimum of 1/2 hour.

		5. Test that each panel has a balanced load.

		6. Maintain a log of tests.









		34 42 05 Common Work Results for Signal System FHSC

		PART 1 GENERAL

		1.01 SUMMARY

		A. Section Includes:

		1. System and circuit requirements.

		2. Service proven equipment and designs.

		3. Life cycle requirements.

		4. Requirements apply to 34 42 xx Sections.



		B. Related Sections:

		1. Section 34 42 55 – Signal Case Wire and Cable.





		1.02 MEASUREMENT AND PAYMENT

		A. Measurement:  No separate measurement will be made for Work specified in this section. 

		B. Payment:  Work specified in this section is incidental to Work described in other sections.



		1.03 REFERENCE STANDARDS

		A. Section incorporates by reference the latest revisions of the following documents:

		B. American Railway Engineering and Maintenance-of-Way Association (AREMA)

		1. AREMA Communications & Signals Manual of Recommended Practices (C&S Manual)





		1.04 QUALITY ASSURANCE

		A. Codes and Standards:

		1. Provide design, materials, and installation in conformance with applicable portions of latest revisions governing such Work.

		2. In event of a conflict between local codes/standards and these Specifications, Contract Specifications govern.  Report conflicts in writing to SDOT as soon as they are discovered.



		B. Circuit Check:

		1. Perform a circuit check of circuit drawings for each signal location signed by circuit designer and circuit checker.

		2. Circuit checker shall be independent of circuit design effort.

		3. Perform a functional and safety check of signal processor programming by a qualified person, other than the designer.







		PART 2 PRODUCTS

		2.01 GENERAL REQUIREMENTS

		A. Provide a signal system as shown on the Contract Drawings for the First Hill Streetcar Project.

		B. In performance of the Contract, Contractor shall:

		1. Design Signal System in conformity with Contract Documents.

		2. Manufacture Signal System in conformity with Contract Documents.

		3. Install, adjust, test, and maintain Signal System as provided in Contract Documents.

		4. Provide spare parts, special tools, and test equipment.

		5. Furnish documentation and drawings necessary to support operation, maintenance, and repair of Signal System.

		6. Provide technical support required to verify proper operation of Signal System.

		7. Train SDOT personnel in operation and maintenance of Signal System and provide training aids and materials for future use as specified.

		8. Provide technical support and replacement parts during warranty period.

		9. Contractor is responsible for designing, installing, and testing a safe and reliable Signal System, independent of   other requirements of these Specifications and Contract Drawings.





		2.02 SYSTEM REQUIREMENTS

		A. Design Signal System such that no subsystem malfunction or component failure causes an unsafe condition.  Design Signal System to ensure a restrictive, rather than a permissive, condition will result from component or system failures.

		B. Design system safety apparatus such that single independent component or subsystem failure results in a safe condition.

		C. Design Signal System such that broken wires, dirty or high resistance contacts, a relay failing to respond when energized, a loss of power supply energy, or combinations of these failures does not result in unsafe conditions.

		D. Design Signal System to impose a restriction and/or actuate an alarm whenever a device fails to assume its most restrictive position when conditions require that it should.

		E. Consider dependent failures (those failures which in turn always cause others) a single failure.  Design Signal System such that dependent failures do not cause an unsafe condition.

		F. Design Signal System and select components safety as the primary consideration.  Utilize only components that have predictable failure modes.

		G. Design signals not to display a more permissive aspect from that intended because of a burnt-out LED or broken wire.  A dark signal indicates the most restrictive signal aspect.



		2.03 CIRCUIT REQUIREMENTS

		A. Circuit design:  In accordance with AREMA C&S Manual, Part 16, Vital Circuit and Software Design, and Contract Documents.

		B. Design Signal System based on closed circuit principles.  Redundancy is not an acceptable method of achieving design safety.

		C. Design equipment containing circuitry affecting safety to include mechanical and/or electrical keying to prevent improper insertion or interchange.

		D. Keep safety circuits free of grounds that result in a flow of current greater than or equal to 75 percent of release value of safety devices in the circuit.

		E. Design wiring of circuits and grounds so that equipment removal does not create a hazard.

		F. Circuits:

		1. Provide positive-energy, single-break type circuits.  



		G. Route locking:

		1. Route locking shall lock switches within a route after Streetcar has accepted the signal governing entrance to the route and prevent clearing of opposing or conflicting signals within the route.

		2. Route locking shall remain in effect until Streetcar has cleared the route or time has expired.

		3. Route locking shall be by means of check in check out TWC loop calls. See Route and Aspect drawings for details.



		H. Detector locking: 

		1. Lock powered switches when track over switch is occupied.

		2. Provide a timer for 5-second loss of shunt protection over the switch.

		3. Provide an Audio Frequency Track Circuit or other means to detect Streetcar occupancy of the switch.



		I. Switch Control:

		1. Powered Switches are Hanning and Kahl model HW(E) 61 120vac motor 12vdc controls. Supplied by others.

		2. Spring and Hand Throw Switches are Hanning and Kahl model HWU 41. Supplied by others.

		3. Design normal and reverse switch control for each switch machine.

		4. If solid state controls for switch machines are proposed, equipment shall have demonstrated successful installations in North America with identical voltage and switch machines.

		5. Design switch overload circuit such that if overcurrent is detected, it will de-energize power to machine until switch call is removed or reversed.  Overload function shall be individual for each switch machine.

		6. Design of control circuits shall assure that during a hand throw operation power is removed from the machine.

		7. Lock switches by route locking and detector locking.

		8. Switch locking:  Released only when route locking and detector locking are released.



		J. Signal Lighting:  Provide signal lighting circuits as shown in the Contract documents.



		2.04 SERVICE PROVEN EQUIPMENT AND DESIGNS

		A. Provide signal equipment proven in similar service.  Use this history to prepare a suitable and proven design for this application.

		B. Provide components, subassemblies, and assemblies that are new and of a proven design with a history of at least two years of successful revenue service operation.

		C. The following signal equipment shall have a history of at least five years of successful revenue service on a transit property in North America unless otherwise approved by Engineer:

		1. Relays.

		2. Microprocessors.

		3. Track circuits or other means of switch occupancy detection.

		4. Power supplies.



		D. Manufacturer of wire and cable and wire and cable itself shall have proven service histories as required by Section 34 42 55, Signal Case Wire and Cable.



		2.05 LIFE CYCLE REQUIREMENTS

		A. Provide signal system equipment with an expected service life of 30 years.

		B. Achieve this useful life through use of off-the-shelf proven hardware.

		C. Design each major component, subassembly, and assembly of signal system equipment to have functional and physical interchangeability of replacement spare parts.

		D. Maintenance Plan:  Submit 60 Days before any equipment with maintenance requirements is installed.

		1. Preventive Maintenance:  Tasks performed to minimize possibility of future equipment failure, reduce or minimize wear rates, replace consumable parts and satisfy warranty requirements.  

		2. Identify each preventative maintenance task and frequency required to properly maintain Signal System in accordance with manufacturer’s recommendations.  

		3. Describe general methods Contractor will use to perform Signal System Maintenance.  

		4. Provide a detailed description of maintenance procedures to be performed.  Base maintenance procedures on requirements of manufacturer’s maintenance manual.

		5. Outline each preventative maintenance task, schedules, recommended tools, personnel, and skill levels required. 

		6. Base recommendations on experience of Contractor and of equipment suppliers.







		PART 3 EXECUTION

		3.01 CONTRACTOR PROVIDED EQUIPMENT

		A. Equipment cases: provide factory wired, tested, and completely functional signal equipment cases and all mounting hardware for the following locations:

		1. S. Jackson St. and 6th Ave. S. turn-back location.

		2. S. Jackson St. and 8th Ave. S. Maintenance Facility lead track location.

		3. S. Jackson St. and 14th Ave. S. TWC traffic intersection.

		4. 14th Ave. S. and S. Main St. turn-back location.

		5. Broadway and E. Howell St. terminus location.



		B. Embedded switch indicators:

		1. Normal point indication for the SDOT furnished and installed spring switch at S. Jackson St. and Occidental Ave. S. terminus location.

		2. Normal point indication for the SDOT furnished and installed power switch at the 14th Ave. S. and S. Main St. turn-back location.

		3. Reverse point indication for the SDOT furnished and installed power switch at the 14th Ave. S. and S. Main St. turn-back location.

		4. Normal point indication for the SDOT furnished and installed spring switch at the 14th Ave. S. and S. Main St. turn-back location.



		C. Streetcar Ahead blank-out sign for the S. Jackson St. and 6th Ave. S. turn-back location.

		D. Three aspect signal for the S. Jackson St. and 8th Ave. S. Maintenance Facility lead track location.

		E. TWC loop converters:

		1. Four (4) for the SDOT furnished and installed TWC loops at the

		2. Six (6) for the SDOT furnished and installed TWC loops at the S. Jackson St. and 8th Ave. S. Maintenance Facility lead track location.

		3. Four (4) for the SDOT furnished and installed TWC loops at the S. Jackson St. and 14th Ave. S. TWC traffic intersection.

		4. Two (2) for the SDOT furnished and installed TWC loops at the 14th Ave. S. and S. Main St. turn-back location. 

		5. Four (4) for the SDOT furnished and installed TWC loops at the E. Yesler Way and 14th Ave. S. traffic intersection.

		6. Four (4) for the SDOT furnished and installed TWC loops at the Broadway and E. Howell St. terminus location.

		7. Two (2) for the SDOT furnished and installed TWC loops at the 8th Ave. S. and Dearborn traffic intersection.



		F. TWC interrogator, relays, terminal strip, and all other components for mounting in the upper compartment of the City of Seattle Department of Transportation (SDOT) traffic control cabinet at:

		1. S. Jackson St. and 14th Ave. S. TWC traffic intersection.

		2. 8th Ave. S. and Dearborn traffic intersection.





		3.02 CONTRACTOR PROVIDED INSTALLATION DOCUMENTATION

		A. Installation documents: Provide all required installations drawings and other documents for the installations of contractor provide equipment.



		3.03 TRAFFIC CONTROL

		A. SDOT will provide all traffic control during testing.



		3.04 DELIVERY

		A. Provide delivery of all supplied equipment cases and other equipment to Seattle, WA, to an address that SDOT will provide.







		34 42 06 Signal System Drawing Requirements FHSC

		PART 1 GENERAL

		1.01 SECTION INCLUDES

		A. Design, shop, and as-built drawing requirements.



		1.02 MEASUREMENT AND PAYMENT

		A. Measurement:  No separate measurement will be made for Work specified in this section. 

		B. Payment:  Work specified in this section is incidental to Work described in other sections.



		1.03 SUBMITTALS

		A. Procedures:  Section 01 33 00, Submittal Procedures.

		B. Submit the following:

		1. Typical drawing format complete with title block.

		2. Typical design submittal format complete with title block.

		3. Typical drawing update format complete with title block.

		4. Typical as-built drawing format complete with title block.



		C. Submit Books of Plans as defined in this Section.

		D. Submit design drawings for circuits, arrangements, and cable plans for approval.  

		E. Submit as-built drawings including CD with AutoCAD files of as-built drawings.

		F. Submit CD with PDF files of drawings for each submittal.



		1.04 QUALITY ASSURANCE

		A. Check submittal drawings and final documents for the following as part of Quality Assurance Program as specified.

		1. Logical grouping and arrangement of subject matter.

		2. Accuracy.

		3. Legibility.

		4. Neatness.

		5. Line Quality.

		6. Lettering Quality.

		7. Reproduction Quality.

		8. Inclusion of complete, clear, and proper interfaces internal to the system and interfaces to related contracts and interfaces.

		9. Inclusion of notes, references, and legends necessary to furnish an unambiguous understanding of material.

		10. Up-to-date and accurate reflection of changes.





		1.05 DELIVERY, STORAGE, AND HANDLING

		A. Package drawings in a manner to avoid damage during shipping or storage.  Be responsible for damage during shipping.





		PART 2 PRODUCTS

		2.01 GENERAL

		A. Accuracy.

		1. Ensure drawings are accurate, complete, and reflect changes and discrepancies found in the field.

		2. Correct inaccuracies and lack of completeness, in accordance with these Specifications.



		B. Completeness.

		1. Drawings:  Show necessary information, views, layouts, and interfaces to fully describe product or installation, show that design meets requirements of these Specifications.

		2. Where applicable, identify standards such as AREMA Communication and Signals Manual of Recommended Practices which are met.  

		3. Provide fully dimensioned plan, elevation, and cross-section views for layouts, mechanical equipment, and hardware as necessary to show information.



		C. Format.

		1. SDOT will provide the format.

		2. Include a title block, drawing number, title, date, revision number, Contract number, reference to next higher assembly, and signature of Contractor's responsible engineer.



		D. Drawing Size.

		1. Full-size drawings:  22 inches by 34 inches.

		2. Manufacturer's existing product drawings of a different size may be approved, provided legibility and reproducibility.



		E. Lettering:  At least 1/8 inch high on full size drawings.

		F. Provide a clear space directly above title block of approximately 3 inches high by 5 inches wide which will be used for a review stamp.



		2.02 BOOKS OF PLANS

		A. Bind drawings for each location together as a book of plans.

		B. Provide drawing types in the order listed below. 

		C. Cover Sheet:  Drawing showing name of location and other pertinent contractual items.

		D. Index Sheet: Index listing each drawing and sheet number in Contract Documents, this may be combined with the cover sheet. 

		E. Symbol Drawings:  Provide, in each set of plans, symbol sheets showing symbols and nomenclature with explanations as applied to this Contract.

		F. Track Plans and Cable Plans:  Bind the SDOT provided Track and Cable Plans in the book for each equipment location.

		G. Circuit Drawings:

		1. Show various types of control, operating, and indication circuits required.  

		2. List title and unit number of particular function(s) performed by circuits illustrated.

		3. Show complete circuit when it leaves the case, including termination points and locations.  

		4. Draw circuits to select actual wiring of circuit not as schematics.  

		5. Use a uniform method such as angled lines to indicate actual locations of double wired terminations if it is not desirable to shown both wires terminating on the same point.

		6. Circuits that are incomplete on one sheet shall provide a reference to sheet circuit is continued on.



		H. Energy Distribution Drawings:

		1. Show both ac and dc energy distribution systems or subsystems including wire sizes.

		2. Show grounding on a separate drawing, or on energy distribution drawing.



		I. Arrangement Plans:

		1. Show arrangement of equipment within case.

		2. Detail arrangement drawings to show contact and terminal.  Show spare contacts, terminals, and wires.





		2.03 WAYSIDE DRAWINGS

		A. Product Drawings:

		1. Show dimensions and internal mechanical and electrical details of particular pieces of equipment or assemblies.

		2. Include title of particular piece or type of equipment shown.



		B. Installation Drawings:

		1. Drawings on which detailed information is shown for mechanical installation of signal equipment cases and signal layouts onto foundations provided by the owner.  

		2. Identify any dimensions to be determined in the field, identify hardware (including part numbers), and provide installation procedures necessary to perform installation.



		C. Printed Circuit Board Drawings:  Drawings showing complete physical printed circuit board layout at actual size, component listing, and circuit schematic.

		D. Material Lists:  Drawings showing accurate and complete material lists for assemblies, subassemblies, and components.



		2.04 COMPUTER AUTOMATED DRAFTING

		A. Format:  Latest AutoCAD version in use by SDOT.

		B. Graphics:

		1. Symbols:  Conform to approved drafting standards.

		2. Graphic files:  Self-contained (file shall stand on its own).

		3. Provide one design file per each drawing sheet.

		4. Acceptable means for transporting data to SDOT:

		a. File shall be contained on a CD-ROM.

		b. Do not use compression utilities such as backup commands.



		5. Pencil or freehand drawings including lettering are not acceptable.







		PART 3 EXECUTION

		3.01 DESIGN SUBMITTALS

		A. Do not proceed with assembly or wiring of equipment until design drawings have been approved.

		B. As Shipped:

		1. After factory test and shipment of signal equipment, submit an updated set of drawings that contain any item that was changed during assembly.  

		2. Plan books of locations that had no change from approved design submittal need a label, “as-shipped re-submittal.”





		3.02 DRAWING UPDATES

		A. Signal Location Set.

		1. Provide a plan book for each signal location.

		2. Update these books immediately to reflect changes made in circuits or equipment.



		B. Contractor’s Office Set:

		1. Maintain a complete and up to date set of plan books at on-site headquarters.  

		2. SDOT shall have access to these plans at any time.





		3.03 AS-BUILT DRAWINGS

		A. Field Testing Update.

		1. Upon completion of in-service testing, check office circuit plan set against testing drawings to ensure updates are incorporated.  

		2. Make a duplicate drawing set and stamp it “as-built.”  

		3. Provide this set to SDOT for use in checking as-built drawing submittal and maintaining the system during the interim period.



		B. As-Built Drawings.

		1. Revise drawings to as-built level in revision block.  

		2. Provide final plans and print sets as required, signed by Contractor, and copies in electronic media.  

		3. Update print set at each signal case with an “as-built” Contrpact Documents.  

		4. Provide as-built equivalent circuits.









		34 42 12 Equipment Cases FHSC

		PART 1 GENERAL

		1.01 SUMMARY

		A. Section Includes:  Wayside cases for signal system equipment.

		B. Related Sections:

		1. Section 26 24 16, Low Voltage Panelboards

		2. Section 34 42 05 – Common Work Results for Signal System 

		3. Section 34 42 41 – Relays 

		4. Section 34 42 45 – Miscellaneous Components and Products

		5. Section 34 42 55 – Signal Wire and Cable





		1.02 MEASUREMENT AND PAYMENT

		A. Measurement:  No separate measurement will be made for Work specified in this section. 

		B. Payment:  Work specified in this section is incidental to Work described in other sections.



		1.03 REFERENCE STANDARDS

		A. Section incorporates by reference the latest revisions of the following documents:

		1. City of Seattle Standard Specifications for Road, Bridge and Municipal Construction (“Standard Specifications”)





		1.04 SUBMITTALS

		A. Procedures:  Section 01 33 00, Submittal Procedures.

		B. Product Data:  Description and catalog cut of proposed equipment cases.

		C. Service Proven:  Submit information demonstrating that proposed equipment cases meet the service proven equipment requirements in Section 34 42 05, Common Work Results for Signal System.

		D. Shop Drawings:  Show equipment layout and grounding of each case. 



		1.05 DELIVERY, STORAGE, AND HANDLING

		A. Remove all vital relays, printed circuit boards, and all other items subject to damage prior to shipping.

		1. Package all relays in accordance with requirements of Section 34 42 41, Relays.

		2. Package all printed circuit boards in padded anti-electrostatic bags.

		3. All other removed equipment shall be packaged in shipping containers provided by the manufacture of the equipment.







		PART 2 PRODUCTS

		2.01 EQUIPMENT CASES

		A. Provide cases constructed of a minimum 0.100-inch thick aluminum.

		B. Provide cases sized for all installed equipment plus 20-percent spare capacity for future expansion.

		C. Provide access doors.

		1. Front.

		2. Rear, if all equipment, cable, wiring, and hardware is not accessible from the front door.

		3. Lockable handle, with a standard padlock.

		4. Two open position retaining device, 90 and 150 to 180 degrees.

		5. Bronze hinge pins with lubricating fittings.

		6. Incorporate a rain channel in the door opening to help prevent the entrance of water.



		D. Layout equipment in cases so that forced air ventilation is not required to maintain air temperature below the maximum for any equipment mounted in the case.

		E. Provide interior illumination.

		1. 120 V.

		2. Standard Edison base.

		3. One lamp per door, centered over the rack.



		F. Provide case with an open bottom for the entrance of conduits in the base. See Contract Drawing for details and locations of conduits. 

		G. Size of Case

		1. Height of the case shall be 50 to 58 inches.

		2. Case footprint shall be 25.5 inches by 44 inches.

		3. Case shall have an internal flange with holes for mounting to the foundation

		a. Size and number of mounting bolts shall be per the seismic requirements of the case size and layout.

		b. Provide a minimum of four mounting bolts.



		4. Flange shall be 6 inches wide.

		5. Flange shall have pre-formed holes for mounting



		H. Case foundation

		1. SDOT will provide a 29.5 inches by 48 inches foundation for all streetcar signal equipment cases.

		2. Provide epoxy anchor bolts for installation of the case to the SDOT provided foundation.

		3. Provide a neoprene gasket to be placed between the flange and the foundation to prevent corrosion.

		a. Gasket shall be the full width of the flange.

		b. Gasket shall have stamped holes at the mounting bolt locations.

		c. Gasket shall be a minimum of 3/32 of an inch thick.





		I. Provide a terminal board or din rail strip in each case.

		1. Construct terminal boards from fire-retardant material.

		2. Size, manufacturer’s standard to fit all terminals and equipment

		3. Provide terminal for each used and spare cable conductor brought into the case.

		4. Provide surge arrestors for each cable conductor.

		5. Provide an additional 10 percent spare terminals.



		J. Provide equipment racks in the interior of the case.

		1. Design for provided relays and other equipment.

		2. Design to support wiring.



		K. Electrical Power Distribution:

		1. Provide a distribution panel that meets the requirements of Section 26 24 16, Low Voltage Panelboards.

		2. Provide separate circuit breakers for switch power, signal lighting, and control voltage power supplies. 



		L. Approved Manufacturers:  Invensys Rail Corp., PTMW Inc.

		1. Substitutions:  Per City of Seattle Standard Specifications for Road, Bridge and Municipal Construction (“Standard Specifications”) 1-06.1(B), Request for Substitution of Material.







		PART 3 EXECUTION

		3.01 INSTALLATION

		A. Provide all hardware, gaskets, and other to mount and seal equipment cases.

		B. Install all circuit breakers, fuses, diodes, resistors, terminals, reactors, lighting arresters, compounds, locks, and anchor bolts in accordance with requirements of Section 34 42 45, Miscellaneous Components and Products.

		C. Install and terminate cables from external devices in accordance with requirements of Section 34 42 55, Signal Wire and Cable.

		D. Seal all conduits in accordance with requirements of Section 34 42 74, Signal Wire and Cable.

		E. Place neoprene pad between concrete foundation and equipment case.

		F. Seal around the outside of the base of the flange to prevent the intrusion of moisture.

		G. Install relays in accordance with requirements of Section 34 42 41, Relays.

		H. Install internal case wiring in accordance with requirements of Section 34 42 74, Signal Wire and Cable.

		I. Install equipment in the case such that the high thermal generating devices are on top to minimize the thermal loading of other devices. 

		J. Design equipment case layouts to group similar types of equipment together.

		K. Provide similar wayside cases with similar layouts.

		L. Provide an identifying nameplate for each relay, relay rack, terminal board, or other major piece of equipment.







		34 42 21 Signal Layouts FHSC

		PART 1 GENERAL

		1.01 SUMMARY

		A. Section Includes:  

		1. LED-style bar signal layouts.

		2. Embedded switch point indicators.



		B. Related Sections:

		1. Section 34 42 05 – Common Work Results





		1.02 MEASUREMENT AND PAYMENT

		A. Measurement:  No separate measurement will be made for Work specified in this section. 

		B. Payment:  Work specified in this section is incidental to Work described in other sections.



		1.03 REFERENCE STANDARDS

		A. Section incorporates by reference the latest revisions of the following documents:

		B. City of Seattle

		1. City of Seattle Standard Specifications for Road, Bridge and Municipal Construction (“Standard Specifications”)



		C. US Department of Transportation's Federal Highway Administration (FHWA)

		1. Manual on Uniform Traffic Control Devices (MUTCD) (as modified by the State of Washington)





		1.04 SUBMITTALS

		A. Procedures:  Section 01 33 00, Submittal Procedures.

		B. Product Data:  Description or catalog cut of proposed signals to be provided.

		C. Service Proven:  Submit information demonstrating that proposed signals meet the service proven equipment requirements in Section 34 42 05, Common Work Results for Signal System.

		D. Shop Drawings:  Complete drawings for each type of layout and indicator proposed, including mounting and wiring details, and bill of materials.

		1. Show type of transformer or power supply proposed and manner of mounting.

		2. Include a key-numbered parts list and complete material ordering reference numbers for each type of layout.



		E. Factory inspection procedure.

		F. Factory Inspection Report.





		PART 2 PRODUCTS

		2.01 BAR SIGNAL LIGHT UNITS

		A. Standard:  In accordance with MUTCD Section 8C.11, Use of Traffic Control Signals for Control of LRT Vehicles at Grade Crossings.

		B. Factory wire signal units.

		C. Approved Manufacturers:  Rail Development Group, Hanning & Kahl.

		1. Substitutions:  Per City of Seattle Standard Specifications for Road, Bridge and Municipal Construction (“Standard Specifications”) 1-06.1(B), Request for Substitution of Material.



		D. LEDs:

		1. Ensure LEDs are continuously illuminated.

		2. Type InGaN, white in color, with chromaticity coordinates X=0.31, Y=0.32.



		E. LED viewing angle:  15 degrees.

		F. Input voltage:  80 to 135 Vac, with 100 percent rated illumination.

		G. Current draw:  Maximum 0.050 A at 115 V.

		H. Circuit Scheme:

		1. Circuit LEDs in strings of three and then connect in parallel.

		2. Ensure failure of a single LED results in a maximum loss of eight percent of light output.

		3. Mount LEDs on a black FR4 double-sided board to ensure no phantom indications occur.

		4. Provide a DIN rail mounted circuit breaker in feed to lighting circuit.





		2.02 BAR SIGNAL HOUSINGS

		A. Material:  Rugged cast or extruded aluminum.

		B. Front lens plate:  Clear, 1/4 inch-thick UV stabilized polycarbonate. 

		C. Rear cover plate:  Cast aluminum. 

		D. Housing:  NEMA 4X for intrusion of moisture and water.

		E. Fasteners:  Stainless steel.

		F. Operating Temperature Range:  Minus 40 to 85 degrees C.



		2.03 BAR SIGNAL PAINTING

		A. Paint inside of lamp compartment to manufacturer’s standard.

		B. Primer coat:  Rust-preventive paint. 

		C. Exterior of lamp compartment housing:  Semi-gloss black.

		D. Signal housings: Semi-gloss black.

		E. Mast and base casting:  Black.

		F. Do not use water based paints.

		G. Apply one finish coat of paint at point of assembly prior to shipment.



		2.04 BAR SIGNAL MOUNTING

		A. Mounting bracket:  Stainless steel or cast aluminum.



		2.05 EMBEDDED POINT INDICATOR

		A. Approved Manufacturers:  Hanning and Kahl, Traffic Safety Corporation.

		1. Substitutions:  Per City of Seattle Standard Specifications for Road, Bridge and Municipal Construction (“Standard Specifications”) 1-06.1(B), Request for Substitution of Material.



		B. LED viewing angle:  10 degrees, uni-directional.

		C. LED array:  Yellow or white color as specified in the Contract Drawings.

		D. Fixture shall not protrude more than 0.64 inch above the mounting base.

		E. Light beam shall be refractor controlled and pre-focused to minimize maintenance.

		F. Input voltage:  12 Vdc, with 100 percent rated illumination.

		G. Current draw:  Maximum 0.400 A at 12 volts.

		H. Provide 12 volt power supply mounted in the equipment case or platform mounted enclosure as specified on Contract Drawings.

		I. Platform mounted enclosure shall be rated NEMA 4X.



		2.06 EMBEDDED POINT INDICATOR MOUNTING BASE

		A. Construct from high strength steel.

		B. Traffic rated HS 20.

		C. Same manufacture as indicator or as specified by the manufacture.

		D. Provide one or two conduit hubs as required by the location.

		E. Provide drain fitting for connection to the switch earth box drain system.

		F. Hot dip galvanize after fabrication.





		PART 3 EXECUTION

		3.01  BAR SIGNALS

		A. Provide LED-style Bar Signal layouts and embedded switch point indicators at locations shown on Contract Drawings. 

		B. Provide bar signals with two or three units, as shown on Contract Drawings.

		C. Ensure that final signal configuration is distinctive when viewed from a height of 7 feet above top of rails, at a minimum distance of 600 feet or maximum line-of-sight in curves.

		D. Final signal adjustment subject to approval of SDOT.

		E. Use, at a minimum, single conductor No. 14 AWG stranded wire for interconnecting signal junction boxes and LED compartments and other miscellaneous equipment.

		F. After installation and prior to Contract completion and acceptance, apply a final coat of paint of same quality and texture as manufacturer’s finish coat to exterior of each bar signal layout.



		3.02 BAR SIGNAL MOUNTING

		A. Furnish mounting brackets for signal layouts to allow for adjusting vertical, horizontal, left, and right.

		B. Signal Alignment:

		1. Align and adjust signals to provide maximum visibility to satisfaction of SDOT.

		2. Provide stainless steel shims to make signal poles vertical.



		C. Mast Mounting:  Provide all hardware and brackets for the mounting signals.



		3.03 EMBEDDED POINT INDICATOR MOUNTING

		A. Mounting method

		1. In a mounting base provided by or specified by the manufacture of the embedded point indicator.

		2. Mounted on the cover of the switch machine earthbox.



		B. Provide a cover to protect the mounting base during the installation in the track slab, if used.

		C. Provide one or two embedded switch indicators at switches as shown on Contract Drawings.

		D. Install indicators in accordance with approved installation drawings.

		E. Ensure that final signal configuration is distinctive when viewed from a height of 7 feet above top of rails; at the Train-to-Wayside Control (TWC) loop location, at the platform stop location, at a minimum distance of 600 feet or maximum line-of-sight in curves







		34 42 22 Power Switch Machines for Embedded Track FHSC

		PART 1 GENERAL

		1.01 SUMMARY

		A. Section Includes:

		1. Powered switch machine control and testing of owner supplied power switch machines in embedded track.



		B. Related Sections:

		1. Section 34 42 05 – Common Work Results for Signal System





		1.02 MEASUREMENT AND PAYMENT

		A. Measurement:  No separate measurement will be made for Work specified in this section. 

		B. Payment:  Work specified in this section is incidental to Work described in other sections.



		1.03 REFERENCE SECTIONS

		A. Section incorporates by reference the latest revisions of the following documents:

		B. American Railway Engineering and Maintenance-of-Way Association (AREMA)

		1. AREMA Communications & Signals Manual of Recommended Practices (C&S Manual)



		C. City of Seattle

		1. City of Seattle Standard Specifications for Road, Bridge and Municipal Construction (“Standard Specifications”)





		1.04 SUBMITTALS

		A. Procedures:  Section 01 33 00, Submittal Procedures.

		B. Product Data:  Description, schematics of the circuitry, and catalog cut of products for proposed power switch machine control.

		C. Service Proven:  Submit information demonstrating that proposed power switch machine control meets the service proven equipment requirements in Section 34 42 05, Common Work Results for Signal System.

		D. Operations and Maintenance Data:  Submit data in accordance with Section 01 78 23, Operation and Maintenance Data, including the following requirements:

		1. Submittal information identified above.

		2. Manufacturer's installation, operating, and maintenance instructions, parts list, illustrations and diagram for components.





		1.05 QUALITY ASSURANCE

		A. Testing shall be performed in accordance with approved test procedures and AREMA C&S Manual, Section 12, Switches.





		PART 2 PRODUCTS

		2.01 OWNER PROVIDED SWITCH MACHINES

		A. Owner will provide a Hanning and Kahl, HWE 61.1 AVV-ZVV switch machine mounted in an earth-box between the two running rails at the locations shown on the contract drawings with the following features:

		1. Electro-hydraulic operating motor at 120 Vac single phase.

		2. Locking Non-Trailable

		3. Adjustable point opening, minimum range 1.25 to 4.00 inches.

		4. Point position detected with contactless proximity switches.

		5. Manually settable with an external lever.

		a. Lever shall be bar type, not part of machine.

		b. Motor power shall be cut whenever the lever is installed.

		c. Maximum force moment of 300 foot-pounds required to manually set machine with lever.







		2.02 OWNER PROVIDED EARTH-BOX

		A. The owner provided earth-box will have the following features:

		1. Separate 2 inch conduit entrances for power and control wiring.

		2. Will be design to allow for storm water drainage.

		3. Earth-box will  maintain rail-to-earth isolation of the running rails.

		4. Earth box will not affect the operation of the track circuits.

		5. Will have  a cover that can be removed in sections.

		6. Throw and lock rods will be accessible without exposing the machine.

		7. Machine will be accessible without exposing the throw and lock rods.

		8. Will have a Traffic Rating of HS-20.

		9. Will have separate point detection for normal and reverse positions.





		2.03 OWNER PROVIDED SPRING SWITCHES

		A. Owner will provide Hanning and Kahl, HWU D-Z spring switches with the following features:

		1. Point position will be detected by two independent detectors.

		2. Position will be detected with contactless proximity switches.

		3. Cabling will be provided to the equipment case locations as shown on the contract drawings.







		PART 3 EXECUTION

		3.01 SWITCH CONTROL

		A. Provide an Over Switch Track Circuit to prevent the throw of a switch under a streetcar.

		1. Track circuit length shall be greater than the distance between the trucks of the streetcar to prevent the street car from bridging the track circuit.



		B. The conditions shown on the Route and Aspect drawings shall take precedence over the specifications. 

		C. Primary switch request shall be via TWC calls from the streetcar.

		D. Secondary switch request shall be via push buttons mounted in the equipment case.

		1. Provide one push button for normal switch call and second push button for reverse switch call.

		2. Provide a switchable circuit breaker or other means to remove power from the switch machine during manual control of the switch machine and periodic maintenance.





		3.02 FINAL ADJUSTMENT

		A. Adjust switch machine and point detection so that when manually or electrically operated with a point obstructed 1/4 inch or more, locking mechanism will not lock or indicate closed.

		B. Obstruction Test:

		1. Adjust switch machine and point detection so that when manually operated with a point obstructed 1/8 inch or less, the switch indicates closed. 

		2. Do not perform 1/8-inch obstruction test under power. 

		3. If obstruction is greater than 1/8 inch the machine or point detection shall indicate open.









		34 42 30 Audio Frequency Track Circuits FHSC

		PART 1 GENERAL

		1.01 SUMMARY

		A. Section Includes:  Audio frequency track circuits (AFTC).

		B. Related Sections:

		1. Section 34 42 05 – Common Work Results for Signal System

		2. Section 34 42 41 – Relays





		1.02 MEASUREMENT AND PAYMENT

		A. Measurement:  No separate measurement will be made for Work specified in this section. 

		B. Payment:  Work specified in this section is incidental to Work described in other sections.



		1.03 REFERENCE STANDARDS

		A. Section incorporates by reference the latest revisions of the following documents:

		B. American Railway Engineering and Maintenance-of-Way Association (AREMA)

		1. AREMA Communications & Signals Manual of Recommended Practices (C&S Manual)





		1.04 SUBMITTALS

		A. Procedures:  Section 01 33 00, Submittal Procedures.

		B. Product Data:  Description or catalog cut of proposed audio frequency track circuit to be provided. 

		C. Service Proven:  Submit information demonstrating that proposed audio frequency track circuits meet the service proven equipment requirements in Section 34 42 05, Common Work Results for Signal System.

		D. Testing Documents:

		1. Test Procedures and Test Results for each test.

		2. Certified test reports for any factory testing.  



		E. Submit preliminary design of track circuit, within 90 days of NTP.

		1. Include track detection frequencies, description of operation, preliminary block diagrams, power output, shunting sensitivity, and to detect insulated joint failure.

		2. Include data on associated equipment that Contractor proposes to use such as couplers.



		F. Installation Drawings:

		1. Identify materials and methods to be used for installation.

		2. Submit at least 180 Days prior to installation.

		3. Submit product data, such as catalog cuts and installation procedures, as required to fully describe each element of installation.







		PART 2 PRODUCTS

		2.01 DESIGN REQUIREMENTS

		A. Standards:  In accordance with AREMA C&S Manual, Section 8, Track Circuits.

		B. Failsafe Design Requirement:

		1. Use fail-safe design principles in design of track circuit components.  

		2. Failure of component or maladjustment of track circuit shall not cause an unsafe condition.



		C. A shunt of 0.2 Ohm between the rails of a track circuit shall cause that track circuit to indicate streetcar occupancy.

		D. Design track circuits compatible with traction power negative return. 

		E. Design track circuit operation not to be affected by traction power return current imbalances of up to 80 percent.

		F. Restoration of power after a power failure shall automatically restore track circuits to normal operation.

		G. Design system to implement slow pick-up track repeater relays or their logic equivalents for track circuits.

		H. Temperature Range:  Minus 20 degrees F to 160 degrees F.



		2.02 MODULAR DESIGN

		A. Each combination of track circuit modules shall stand alone, except for power supply(s) and logic.

		B. Modular Replacement:

		1. Design track circuits using a modular concept.

		2. Design track circuits to be maintainable by concepts of replacement and interchangeability in the field at lowest level replacement unit (PC board and relay).

		3. Design electronic shop subassemblies to be repairable at component level.



		C. LED Indicators:

		1. For ease of maintenance, design circuitry to incorporate LED indicators. Indications include, but are not limited to:

		a. Receiver level detector output.

		b. Track circuit relay status.





		D. Design PCBs with test jacks at track circuit adjustment and normal field maintenance points.

		E. Amplifiers breaking into spurious oscillations shall not result in an unsafe condition.



		2.03 INDIVIDUAL MODULE REQUIREMENTS

		A. Components:  Individual carrier frequency oscillators, power amplifiers, line-coupling unit, receiver, and relay driver.  Do not use carrier oscillators for more than one track circuit.

		B. Transmitter:

		1. Power amplifier:  No variable level adjustment, amplifies carrier’s power level as necessary to feed track circuit.

		2. Transmitter level adjustment acceptable techniques:

		a. Jumper connections on power amplifier plugboard external to printed circuit board on which power amplifier is located.

		b. Adjust taps on a fixed resistor external to printed circuit boards on which transmitter electronics are located.



		3. Transmitter Rail Current Output:  Adjust per the track circuit manufactures procedure with a 0.06-ohm shunt placed at entering end of track circuit.



		C. Receiver Filter or Tuning Coupler:

		1. Type:  Bandpass tuned to the frequency of track circuit.

		2. Frequency stability:

		a. No more than 3 dB down at plus or minus 2.5 percent of the center frequency.

		b. Minimum 20 dB down at plus or minus 8 percent of the center frequency.



		3. Minimum 60 dB down for other detection frequencies used, their harmonic frequencies, and their beat frequencies.

		4. Shorting or opening of element or component within the filter or coupler shall either:

		a. Not change pass band, non-ringing, and attenuation characteristics of filter.

		b. Attenuate output of filter so that associated track relay will drop or remain down.



		5. Adjustable Elements:  None.



		D. Receiver Amplifier:  Adjustable tuning control, receiver sensitivity may be varied to enable setting of track circuit pre-shunt distance.

		E. Receiver design shall be such to prevent an unsafe condition in the event of component failure.

		F. Relay driver:  Energizes track relay when a carrier signal is being received, prevents relay from picking up due to self-oscillations of an electronic circuit, includes no adjustments.

		G. Direct output from track circuit module may be used in place at a track relay.

		H. Audio frequency track circuit track relay:  dc biased neutral relay in accordance with Section 34 42 41, Relays.

		I. Relay drop away time:  Maximum 1.0 second from time of track shunt until back contacts make.



		2.04 STREETCAR DETECTION

		A. Design system to detect streetcars using audio frequency track.

		B. Track circuit receiver:  Declares non-occupied condition (energized) only when the signal that is being received is at the proper frequency, modulation rate, duty cycle and at the proper power level.

		C. Track circuit receiver shall not permit energized condition until at least three complete valid code periods have been detected.

		D. Detection Frequencies:

		1. Select track circuit detection frequencies and modulation rates that avoid EMI problems.



		E. Shunting Requirements:.

		1. Shunt resistance:  0.2 Ohm shall indicate streetcar occupancy.

		2. Defective insulated joints shall indicate streetcar occupancy.  

		3. Ensure a streetcar vacating a track circuit ceases to shunt that track circuit when rear-most axle is 35 feet (maximum) beyond the track circuit boundary.

		4. Ensure track circuits detect a streetcar approaching a track circuit boundary when front most axel is between 9 feet and 35 feet before track circuit.





		2.05 TRACK CIRCUIT LOCATIONS

		A. Provide streetcar detection for all sections powered switch machines

		1. Purpose of track circuit is to prevent the operation of a switch under a streetcar.



		B. Traction Power Return:

		1. Provide track circuits that permit traction power to return through both rails.



		C. Insulated Joint Location:

		1. Insulated joints will be installed at the locations shown on Contract Drawings by others.

		2. Additional insulated joints required by Contractor’s design shall be installed only with Engineer’s approval and at Contractor’s expense by the track installation Contractor.





		2.06 EMI MITIGATION

		A. Track circuits will be exposed to several sources of electromagnetic interference including, but not limited to, streetcars themselves.

		B. Design system, as installed, to function properly in this environment.

		C. Design protection to prevent unsafe conditions and damage to equipment under fault and surge conditions.





		PART 3 EXECUTION

		3.01 GENERAL

		A. Design and provide equipment necessary for complete and functioning audio frequency track circuits to detect streetcars in the sections of track shown on the Contract Drawings.  

		B. All conduits shown on the Contract Drawings are provided by others.

		C. Cabling form the track connections to the Streetcar Signal Case will be provided by others.

		D. Design and provide any additional cabling and conduit that are required by the selected track circuit that is not shown on the Contract Drawings.

		E. Case Mounting:

		1. Mount track modules within the wayside cases with sufficient spacing to permit easy removal and adequate cooling, without forced air cooling.

		2. Ground chassis of each track module to the case grounding plate with a separate wire.



		F. Wiring:

		1. Provide fuses with a minimum rating of 10 A in series with wires connecting to the rails for audio frequency track circuits.

		2. Provide insulated copper, No. 14 AWG (minimum), for wires and cables in equipment cases.

		3. Use twisted pairs for track circuit wires.









		34 42 41 Relays FHSC

		PART 1 GENERAL

		1.01 SUMMARY

		A. Section Includes: Relays

		B. Related Sections:

		1. Section 34 42 05 – Common Work Results for Signal System

		2. Section 34 42 90 – Signal System Testing





		1.02 MEASUREMENT AND PAYMENT

		A. Measurement:  No separate measurement will be made for Work specified in this section. 

		B. Payment:  Work specified in this section is incidental to Work described in other sections.



		1.03 REFERENCE STANDARDS

		A. American Railway Engineering and Maintenance-of-Way Association (AREMA)

		1. AREMA Communications & Signals Manual of Recommended Practices (C&S Manual)





		1.04 SUBMITTALS

		A. Procedures:  Section 01 33 00, Submittal Procedures.

		B. Product Data:  Description and catalog cut of proposed relays.

		C. Service Proven:  Submit information demonstrating that proposed relays meet the service proven equipment requirements in Section 34 42 05, Common Work Results for Signal System.

		D. Operations and Maintenance Data:  Submit data in accordance with Section 01 78 23, Operation and Maintenance Data, including the following requirements:

		1. Manual describing installation, operation, and maintenance of each relay used on the job.



		E. Testing Documents:

		1. General:  Submit relay testing documents under this section.

		2. Test Procedures and Test Results for each factory test for each vital relay, before shipment.

		3. Certified test reports for factory testing.

		4. Test Procedures and Test Results for each field test for each vital relay.



		F. Upon final verification, index relay form cards by serial number and submit them.

		G. Mounting arrangements.

		H. Calculations:

		1. Calculations to determine timing characteristics (both slow pick and drop) for time element relays provided under this Contract.  

		2. Perform calculations in accordance with AREMA C&S Manual, Part 2.4.20, Recommended Instructions for Time Releases Applied to Signal Apparatus.





		1.05 DELIVERY, STORAGE, AND HANDLING

		A. Ship vital relays separately from wired racks in which they are to be used.

		B. Package vital relays individually, each in a sturdy corrugated cardboard carton with part number, tag name, and installation location of relay printed on outside of carton.

		C. Store relays in a protected area until tested and installed.





		PART 2 PRODUCTS

		2.01 RELAYS

		A. Relays of Each Type:  Uniform in design and contact assembly.

		B. Enclosures:  Dust-proof, provisions for ventilation and heat dissipation.

		C. Material:  Non-combustible.

		D. Mounting:  Rack mounted.

		E. Nominal Voltage:  12 Vdc, or Resident Engineer approved.

		F. Operable Voltage Range:  7 Vdc to 21 Vdc.

		G. Relays:  Operable on nominal voltage, capable of picking up and continuous operation without damage when energized in operable voltage range.

		H. Base:  Plug-in, keyed to prevent wrong type, style, contact configuration, or operating characteristics from being installed into wrong plug base.

		I. Use of resistors, capacitors, or diodes in parallel or in series with relay's coil will not be allowed with relays.

		J. Relays must comply with or exceed following requirements of AREMA C&S Manual:

		1. Part 6.1.20, Recommended Design Criteria for Time-Element Relay, Tractive-Armature Type.

		2. Part 6.1.35, Recommended Design Criteria for Alternating-Current Induction-Type Relay.

		3. Part 6.1.40, Recommended Design Criteria for Alternating-Current Power-Transfer Relay.

		4. Part 6.1.45, Recommended Design Criteria for Flasher Relay, Shelf, or Wall Mounting.

		5. Part 6.2.1, Recommended Design Criteria for Tractive-Armature Direct Current Neutral Relay, Plug-In Type.

		6. Part 6.3.5, Recommended Design Criteria for Detachable-Type Neutral Direct-Current Relay for Non-Vital Circuits.





		2.02 VITAL RELAYS

		A. Front Testing Arrangement:  Permits energization and de-energization of relay without disturbing relay or wiring.

		B. Arc Suppression:  Built into relay or attached to base for vital coils.

		C. Relay Bases:  Equipped with removable receptacle springs.

		D. Dc Relays:  By same manufacturer.

		E. Switch Operating Relays.

		1. Switch operating relays shall be identical.

		2. Type:  Biased neutral relay.

		3. Extra Heavy Duty Contacts:  Minimum of four, magnetic blowout feature to effectively interrupt high currents and minimize wear.





		2.03 NON-VITAL RELAYS (NORMAL DUTY)

		A. Type:  Plug-in.

		B. Covers:  Transparent plastic.

		C. Relay Cabinet Covers:  Shall permit viewing of relay contacts without disassembly.

		D. Non-vital Relays:  Capable of carrying 10 A (minimum) continuously without contact resistance exceeding 5 ohms.

		E. Front-back Contacts:  Capable of breaking a load consisting of three vital or non-vital relays connected in parallel, at least 10,000,000 times without contact resistance exceeding 5 ohms measured at 10 milliamps.



		2.04 SPARE CONTACTS

		A. Minimum of one spare dependent front-back relay contact.

		B. Minimum of one spare independent front and one spare independent back relay contact.



		2.05 SOURCE QUALITY CONTROL

		A. Factory test vital relays in accordance with "shop" requirements of AREMA C&S Manual, Part 6.4.1, Recommended Instructions for Direct-Current Relays or Part 6.4.5, Recommended Instructions for Alternating-Current Relays.

		B. Record pick-up and drop-away values for vital relays on AREMA relay cards (AREMA C&S Manual, Form 641-1 or AREMA C&S Manual, Form 645-1) and submit to Engineer.

		C. Use one AREMA relay card for each vital relay. Use cards shipped with relay.





		PART 3 EXECUTION

		3.01 INSTALLATION

		A. Design system to use both vital and non-vital relays for required logic. Provide and test relays required by Contractor’s design, both vital and non-vital.

		B. Repeat manufacturer’s approved factory test procedure as described in Section 34 42 90, Signal System Testing, in the field, before installing relays in their final positions in wired racks.

		C. Verify that each relay serial number, location, and relay name shown on cards corresponds to actual field conditions.

		D. Plug non-vital relays into receptacles mounted on DIN rails in racks or cabinets.

		E. Provide one normal and one reverse switch operating relay for each switch and lock movement.



		3.02 RELAY FUNCTION TYPES

		A. Use relays for:

		1. Illumination of “Streetcar Ahead” blank-out sign.

		2. Illumination of streetcar warning sign at 14th/Yesler.

		3. Contact closures provided to SDOT traffic controllers.



		B. Use slow acting relays for slow pickup or slow release functions.

		C. Use quick acting relays for quick pickup or quick release functions.

		D. Use vital timer relays for timer delay functions.



		3.03 RELAY BASES

		A. Installed in accordance with AREMA C&S Manual, Part 6.2.2, Recommended Design Criteria for Vital Plug-in Relay Plugboards.

		B. Individual conductors of case wire shall be crimped to each receptacle spring.

		C. Insert receptacle spring into rear of appropriate plug board.

		D. Vital relays, when inserted into front of relay bases, shall make direct contact with appropriate receptacle springs.

		E. Wires shall not be soldered directly to receptacle springs.



		3.04 TAGGING

		A. Relays shall have three associated tags:

		1. One tag showing relay name on card described above.

		2. One tag showing relay name on rear of relay.

		3. One tag showing relay name on front of relay.

		4. Easily replaceable but shall not come off during normal service.





		3.05 SPARE CONTACTS

		A. Single Relay:  Provide except for switch machine control relays.

		B. Single Repeater Relay:  Provide for either repeater relay or primary relay.

		C. Multiple Repeater Relays: Provide for both final repeater relay and primary relay.







		34 42 45 Miscellaneous Components and Products FHSC

		PART 1 GENERAL

		1.01 SUMMARY

		A. Section Includes:  Circuit breakers, fuses, diodes, resistors, terminals, reactors, surge arresters, compounds, locks, and anchor bolts.

		B. Related Sections:

		1. Section 34 42 05 – Common Work Results for Signal System





		1.02 MEASUREMENT AND PAYMENT

		A. Measurement:  No separate measurement will be made for Work specified in this section. 

		B. Payment:  Work specified in this section is incidental to Work described in other sections.



		1.03 REFERENCE STANDARDS

		A. Section incorporates by reference the latest revisions of the following documents:

		B. American Railway Engineering and Maintenance-of-Way Association (AREMA) 

		1. AREMA Communications & Signals Manual of Recommended Practices (C&S Manual)



		C. City of Seattle

		1. City of Seattle Standard Specifications for Road, Bridge and Municipal Construction (“Standard Specifications”)





		1.04 SUBMITTALS

		A. Procedures:  Section 01 33 00, Submittal Procedures.

		B. Product Data:  Description and catalog cut of proposed components and hardware items to be provided.

		C. Service Proven:  Submit information demonstrating that proposed products meet the service proven equipment requirements in Section 34 42 05, Common Work Results for Signal System.



		1.05 QUALITY ASSURANCE

		A. Ensure electrical components are rated to operate at power, voltage, current, and temperature levels exceeding by 20 percent (minimum) those which components will be subject to in service, unless otherwise specified.





		PART 2 PRODUCTS

		2.01 LED BLANK-OUT SIGN

		A. Type: LED

		1. Colors:

		a. White: x=0.31, y=0.32

		b. Yellow: 590nm



		2. Minimum luminary intensity at 20ma:

		a. White: 1900 mcd

		b. Yellow: 1650 mcd



		3. Viewing angle:

		a. White: 15°

		b. Yellow: 23°





		B. Input voltage range of 90-130Vac

		C. Dimming shall be triggered with an externally mounted dusk to dawn sensor connected to the opto-coupler input, which only provides one level of dimming with a factory set on-delay of over one minute.

		D. Sign shall be capable of progressive dimming when an integrated photo-diode sensor is installed.

		E. All the features such as maximum dimming level, current sense level, and flash rate shall be factory set and user programmable.

		F. Legible at minimum distance of 300 feet

		G. Message shall blackout regardless of lighting conditions

		H. Temperature range: -35°F to +165°F

		I. Enclosure, slide-in panels, visors, and associated hardware shall be fabricated from aluminum.

		J. Finish black powder coated.

		K. Doors shall be equipped with a latching brace to hold the door open at 90 degrees for service and ¼ turn link locks for closures.

		L. Openings in slide panels and lens shall be sealed to prevent the entering of water and dust.

		M. Louvers shall be located in upper and lower locations of the enclosure to enable cooling and protected with replaceable dust filters.

		N. The upper and lower louvers that are formed in the back plate of the sign shall be baffled to direct any water toward the bottom of that louver and out of the cabinet.



		2.02 LOCAL CONTROL

		A. Provide a local control panel for backup switch control and traffic phase calls and cancels.

		1. Local control panel can be either a independent unit or incorporated into the front panel of the microprocessor controller.

		2. Switch position control and traffic phase calls and cancels shall be by push button switches on the control panel.

		3. Switch position shall be indicated on the local control panel by LEDs.





		2.03 FUSES

		A. Type:  Non-renewable, fiber-case, time-lag, fusion type.



		2.04 DIODES

		A. Identification:  List a JEDEC number.

		B. Type:  Silicon type.



		2.05 RESISTORS

		A. Standard:  AREMA C&S Manual, Part 14.2.15, Recommended Design Criteria for Resistors.



		2.06 REACTORS

		A. Standard:   AREMA Communication and Signals Manual, Part 14.2.20, Recommended Design Criteria for Air-Cooled Reactor for Line and Track Circuits.



		2.07 SIGNAL TERMINAL BINDING POSTS

		A. Standard:  AREMA Communication and Signals, Part 14.1.10, Recommended Design Criteria for Binding Posts.



		2.08 TERMINAL POST INSULATORS

		A. Type:  Fire-resistant.



		2.09 SURGE ARRESTERS AND EQUALIZERS

		A. Standard:  AREMA C&S Manual, Part 11.3.1, Recommended Design Criteria and Functional/Operating Guidelines for Primary Surge Protectors for Electrical Surge Protection of Signal Systems.



		2.10 TERMINALS BLOCKS FOR COPPER WIRES CLAMP TYPE

		A. Terminal block assemblies shall comply with AREMA Signal Manual Part14.1.2, Recommended Design Criteria and Functional/Operating Guidelines for Solderless Screw-Clamp or Screwless Cage-Clamp Terminal Blocks Used in Wiring Signal Apparatus with Copper Wire Only, unless otherwise specified.



		2.11 TERMINALS FOR WIRES AND CABLES CRIMP-ON TYPE

		A. Terminals shall comply with AREMA Signal Manual Part 14.1.1, Recommended Design Criteria and Functional/Operating Guidelines for Solderless Crimp-Type Wire Terminals for Use in Wiring Signal Apparatus, unless otherwise specified.  

		B. Provide an approved terminal on stranded copper wire at all points where the wires are terminated on terminal binding posts.

		C. The terminating means shall be of the following types:  

		1. Lug:  For terminating heavy wires or signal power wires.

		2. Insulated terminals: 

		a. Approved Manufacturer:  TE Connectivity (formerly AMP, Inc.)

		b. Approved Products:

		1) Stranded wires No. 16-14 AWG:  Under the trade name of "Ring Tongue Plasti-Bond," similar to Catalog No. 35628.

		2) Insulated wires No. 12-10 AWG:  Catalog No. 35627.

		3) Stranded insulated wires No. 20-16 AWG, maximum diameter 0.125 inches, No. 8 studs: Catalog No. 320554.

		4) Stranded insulated wires No. 20-16 AWG, maximum diameter 0.125 inches for 1/4-inch studs: AMP Catalog No. 320571.





		3. Substitutions:  Per City of Seattle Standard Specifications for Road, Bridge and Municipal Construction (“Standard Specifications”) 1-06.1(B), Request for Substitution of Material.

		4. Solder terminals for vital relays are not accepted unless recommended by the relay manufacturer.



		D. Terminals shall be designed for attaching to the ends of the conductor in such a manner that the flexibility of the conductor will not be destroyed and the possibility of breakage at the terminal will be reduced to a minimum.

		E. Tool: 

		1. Terminals shall be designed for attaching to the wire with a tool made by the manufacturer of the terminal.  

		2. The tool shall be equipped with a ratchet device to insure proper indentation of the terminal, which will not release until proper indentation is complete.

		3. Provide a minimum of two tools to the City Contract Representative if a specialized tool is required to connect the terminal to the wire.





		2.12 SEALING COMPOUND

		A. Standard:  AREMA C&S Manual, Part 15.2.15, Recommended Functional Guidelines for Cold Application Sealing Compound.



		2.13 PAINT AND FINISH

		A. Standard:  AREMA C&S Manual, Part 1.5.10, Recommended Instructions for Painting and Protective Coatings.



		2.14 ENVIRONMENTAL PROTECTION

		A. Corrosion prevention compound:  Product must have sufficient body to resist weather and rusting for at least five years.

		B. Approved Manufacturer/Product: Sanchem, Inc., NO-OX-ID.

		C. Substitutions: Per City of Seattle Standard Specifications, 1-06.1(B), Request for Substitution of Material.



		2.15 PADLOCKS

		A. Padlocks:  Heavy duty, weatherproof, solid brass, 3/8-inch hardened steel shackle, rekeyable, or as approved by the Engineer. 

		B. Keying:  Provide as directed by Engineer.



		2.16 ANCHOR BOLTS

		A. Approved Manufacturer:  HILTI Corporation or approved equal.

		B. Material:  Stainless steel.

		C. Type:  Heavy duty expansion anchor.

		D. Size:  3/8-inch minimum diameter, length design to meet seismic requirements for equipment.





		PART 3 EXECUTION

		3.01 CIRCUIT BREAKERS, FUSES AND FUSE CLIPS

		A. Fuses and circuit breakers shall be of suitable capacity to protect signal apparatus from the effects of short circuits and short- or long-term overloads.  

		B. Provide fuses for all equipment as required to provide circuit protection as defined within the Contract Documents.

		C. Fuses shall be correctly sized and rated for circuit current interruption.



		3.02 TERMINAL POST INSULATORS

		A. Provide terminal posts located on terminal boards in junction boxes and signal cases used to terminate circuits of 55 Vac or greater with a protective insulator.

		B. Terminal Post Insulator:  Individual for each terminal post.



		3.03 SURGE ARRESTERS AND EQUALIZERS

		A. Mount on three-post porcelain or approved type base.



		3.04 ENVIRONMENTAL PROTECTION

		A. Apply corroding preventive compound to machined-finished surfaces, threaded rods, nuts, and other parts that are susceptible to rusting.



		3.05 PADLOCKS

		A. Provide at each point where it is desirable and possible to exclude unauthorized access.  

		B. Install padlocks as equipment is first being installed.

		C. Provide 10 keys to Engineer prior to equipment installation.



		3.06 ANCHOR BOLTS

		A. Size and install in accordance with manufacturer’s guidelines.

		B. Submit installation procedures as part of installation submittal for equipment that anchor bolts will secure.







		34 42 55 Signal Case Wire and Cable_FHSC

		PART 1 GENERAL

		1.01 SUMMARY

		A. Section Includes:  

		1. Internal signal wire and cable:  Cable internal to cases, junction boxes and factory wired mechanisms.



		B. Related Sections:

		1. Section 34 42 45 – Miscellaneous Components and Products 

		2. Section 34 42 90 – Signal System Tests





		1.02 MEASUREMENT AND PAYMENT

		A. Measurement:  No separate measurement will be made for Work specified in this section. 

		B. Payment:  Work specified in this section is incidental to Work described in other sections.



		1.03 REFERENCE STANDARDS

		A. Section incorporates by reference the latest revisions of the following documents:

		B. American Railway Engineering and Maintenance-of-Way Association (AREMA)

		1. AREMA Communications & Signals Manual of Recommended Practices (C&S Manual)



		C. ASTM International (ASTM)

		1. ASTM B3, Standard Specification for Soft or Annealed Copper Wire

		2. ASTM B33, Standard Specification for Tin-Coated Soft or Annealed Copper Wire for Electrical Purposes

		3. ASTM B189, Standard Specification for Lead-Coated and Lead-Alloy-Coated Soft Copper Wire for Electrical Purposes

		4. ASTM D570, Standard Test Method for Water Absorption of Plastics.



		D. Institute of Electrical & Electronic Engineers, Inc. (IEEE)

		1. IEEE 383, Standard for Qualifying Class 1E Electric Cables and Field Splices for Nuclear Power Generating Stations



		E. International Organization of Standards (ISO)

		1. ISO 9001, Quality Management Systems – Requirements 



		F. National Electrical Manufacturer’s Association (NEMA)

		1. NEMA HP 100, High Temperature Instrumentation and Control Cables 

		2. NEMA HP 100.2, High Temperature Intrumentation and Control Cables Insulated and Jacketed with ETFE Fluoropolymers



		G. Society of Automotive Engineers International (SAE)

		1. SAE AS22759, Wire, Electrical, Fluoropolymer-Insulated, Copper or Copper Alloy (supersedes MIL-W-22759)

		2. SAE AS22759/16, Wire, Electric, Fluoropolymer-Insulated, Extruded ETFE, Medium Weight, Tin-Coated Copper Conductor, 600-Volt, 150ºC



		H. Underwriter’s Laboratories (UL)

		1. UL 224, Extruded Insulating Tubing

		2. UL 1581, Reference Standard for Electrical Wires, Cables, and Flexible Cords





		1.04 SUBMITTALS

		A. Procedures:  Section 01 33 00, Submittal Procedures.

		B. Qualifications:

		1. List of each cable manufacturer's railway signal installations.

		2. Each cable manufacturer's Quality Assurance Program.

		3. Full technical data for each type of wire and cable which that the equipment manufacturer intends to supply.



		C. Submit a complete, signed, standard Wire and Cable Test Report Sheet as part of each signal case test report.



		1.05 QUALITY ASSURANCE

		A. Pre-qualification:

		1. Manufacturers supplying wire and cable for this Contract must be pre-qualified by the Engineer.  

		2. Provide data required for the Engineer’s evaluation and make arrangements for demonstrations and tests, if required.

		3. Qualification shall be based on the following criteria:

		a. Past Performance and Experience:

		1) Cable manufacturer must demonstrate previous successful experience supplying cable to the railway or transit industry for vital signal control. 

		2) Furnish a list of such installations for each proposed manufacturer.

		3) Provide evidence that manufacturer has a minimum 15 years experience supplying signal wire and cables of type specified on at least five Class I railroads or transit properties.



		b. Quality Assurance Program:  Wire and cable manufacturers shall demonstrate compliance with an ISO 9001 Quality Assurance Program that ensures a thoroughly tested cable with long service life. Focus will be on formal assurance that cable failure cannot be attributed to the manufacturer.

		c. Technical Data:  Demonstrate compliance with the requirements of this Specification for each type wire and cable proposed.







		1.06 WARRANTY

		A. Contractor shall certify compliance with the following warranty prior to selection of the cable manufacturer:

		1. The manufacturer warrants that the design, material, and workmanship incorporated in cable shall be of the highest grade and consistent with established standards for aerial and underground cable for railroad signal and power circuits.

		2. The manufacturer warrants that each item and component complies with these Specifications.







		PART 2 PRODUCTS

		2.01 GENERAL REQUIREMENTS

		A. Wire and cable shall be suitable for use in the environment to be encountered on the First Hill Streetcar signal system.

		B. Rated life:  40 years.



		2.02 INTERNAL SIGNAL CABLE

		A. Stranded Wire: Type ETFE insulated wire, 150 degrees C, 600 V.

		1. Conductor:  Stranded soft annealed copper per ASTM B3, tin or lead coated per ASTM B33 or ASTM B189. 

		2. Wire shall meet the requirements of SAE-AS22759 (superseding MIL-W-22759) and SAE-AS22759/16 or NEMA HP 100 and NEMA HP 100.2.

		3. Flame Spread Test:  UL 1581.

		4. Vertical Flame Test:  IEEE 383.



		B. Multi-Conductor Cable:

		1. Outer Jacket:  ThermoPlastic Rubber (TPR) rubber, in accordance with IEEE 383, stabilized for outdoor exposure.

		2. Outer Sheath:  Nominal thickness in accordance with ICEA S-95-658/NEMA WC70.

		3. Barrier Tape:  0.005 inch thick; minimum 25 percent overlap.

		4. Individual Conductors:  Sized to meet 150 percent of load requirements, minimum No. 20 AWG, stranded.

		5. Cables:  Maximum 50 conductors, for use with non-vital plug connectors.

		6. Assembly:

		a. Individual or twisted pairs of insulated wires shall be assembled into a tight, cylindrical form.

		b. Individual or twisted pairs shall be assembled helically with adjacent layers wound in opposite directions.



		7. Spare Conductors:  Minimum two.



		C. Terminals:

		1. Bus Connector Type:  In accordance with AREMA Communications and Signal Manual, Part 14.1.15-1 to complete the circuit.

		2. Spring compression terminal manufacturers:  Wago or Weidmuller.

		3. Stranded wire, compression-type, insulated wire terminals:  In accordance with AREMA Communications and Signal Manual Part 14.1.1 and Section 34 42 45, Miscellaneous Components and Products.



		D. Identification:

		1. Individual Conductors:

		a. Marking Interval:  Maximum 12 inches.

		b. Identifying Markings:  Permanent, easily readable and understandable.

		c. Mark each individual conductor with the following information:

		1) Manufacturer’s name.

		2) Year in which wire is manufactured.

		3) Size of conductor.

		4) Type of insulation.





		2. Multi-Conductor Cable:

		a. Stranded wires used in multi-conductor cable:  Numbered or color coded in addition to the basic four-part identification.

		b. Marking interval:  Maximum 36 inches.

		c. Mark cable outer sheath with the following information:

		1) Manufacturer’s name.

		2) Year of cable manufacture.

		3) Number and size of conductors.

		4) Type of insulation in wires.

		5) Type of outer sheath insulation.

		6) Voltage rating.





		3. Cable Tags:

		a. Material:  Polyolefin heat shrinkable tubing.

		b. Standards:  UL224 and ASTM D570.

		c. Print:  Cable origin, destination, and function.

		d. Approved Manufacturer/Product:  

		1) Brady HEATEX labels.

		2) Substitutions:  Per City of Seattle Standard Specifications for Road, Bridge and Municipal Construction (“Standard Specifications”) 1-06.1(B), Request for Substitution of Material.









		2.03 IDENTIFICATION 

		A. Single Conductor Cable:  Permanently identify by printing on surface of cable jacket the following:

		1. Manufacturer. 

		2. Voltage rating. 

		3. Wire size.



		B. Multi-Conductor Cable:  

		1. Permanently identify with a moisture resistant marker tape under jacket parallel to longitudinal axis of cable; 

		a. Print manufacturer, year of manufacture, voltage rating, and wire size. 

		b. Maximum interval:  24 inches. 



		2. Color code individual conductors.



		C. Cable Tags:  Comply with Section 34 42 45, Miscellaneous Components and Products.



		2.04 SOURCE QUALITY CONTROL

		A. Monitor wire and cable manufacturer to ensure that the approved Quality Assurance Program is closely followed by cable manufacturer and that wire and cable is manufactured in accordance with this Specification and approved submittals.

		B. Each finished wire and cable shall be traceable to the test data on file for each step in its manufacturing process.

		C. Internal Cable Testing:

		1. Place finished cables in water at room temperature.  

		2. After 48 hours immersion and while still immersed, test conductors for breakdown at a voltage of 2,500 V (rms) for 5 minutes.







		PART 3 EXECUTION

		3.01 CABLE AND WIRE APPLICATION

		A. The Contractor shall be responsible for the following:

		1. Sizing of conductors.

		2. Cable makeup greater than specified due to Contractor’s design. 



		B. Increases in required conductor size shall be in accordance with AREMA C&S Manual Section 10 - Wire and Cable.



		3.02 CASE WIRING

		A. General

		1. Installation of wire and cable shall conform to AREMA C&S Manual, Part 10.4.1, Recommended Instructions for Wire and Cable Installation and Maintenance, except where these Specifications require more stringent installation practices.



		B. Terminations:

		1. Provide sufficient slack in conductors at terminating posts to enable three re-terminations of the conductor.

		2. Provide ample cable slack for flexibility where needed due to vibration of equipment.

		3. Cable runs shall be continuous without splices between cable terminating locations.

		4. Carefully remove the outer sheath of cable to the point of cable entrance where multiple conductor cables are terminated. Apply two layers of plastic electrical tape at the end of the cable sheath or covering.

		5. Terminate cables in conductor order.



		C. Protection: 

		1. Provide appropriate special protection for cables in areas where the cables are unavoidably exposed to hazardous conditions such as vibration or sharp corners on equipment.

		2. Provide plastic end bells where cable transfers from trays or troughs to conduit to prevent damage to the cable.

		3. Replace at no additional cost to the Owner cable which is damaged after installation as a result of failure to provide protection.





		3.03 IDENTIFICATION

		A. Identify individual conductors at each cable termination.

		B. Each spare conductor in cables shall be terminated and identified.



		3.04 TESTING

		A. Installed wire and cable shall be field tested in accordance with requirements of Section 34 42 90, Signal System Tests.







		34 42 63 Microprocessor Systems_FHSC

		PART 1 GENERAL

		1.01 SUMMARY

		A. Work included herein is for design, procurement, installation, and testing microprocessors system for embedded switch control, interface with TWC system, interface with SDOT traffic control system, and diagnostic tools.



		1.02 RELATED SECTIONS

		A. Section 34 42 06 – Signal System Drawing Requirements.



		1.03 REFERENCES

		A. American Railway Engineering and Maintenance-of-Way Association (AREMA)



		1.04 SUBMITTALS

		A. Procedures:  Section 01 33 00, Submittal Procedures.

		B. Description and catalog cut of proposed microprocessor to be furnished including proven equipment history.

		C. Complete technical data verifying that system proposed is in compliance with requirements of this Section.

		D. Testing Documents.

		1. General:  Submit documents in accordance with Section 01 95 00, System Testing Requirements. Submit microprocessor testing documents under this section.

		2. Test Procedures and Test Results for each factory test.

		3. Certified test reports for factory testing.



		E. Proposed method of keying for circuit boards.

		F. Catalog cut and manual for Application Firmware Testing Tool.  Rejection of testing tool is a rejection of entire processor based system.

		G. Relay Equivalent Circuits.

		1. Convert application software  into relay equivalent circuits.

		2. Show circuits in normal position.

		3. Sample prior to writing of application programs.

		4. Design prior to field installation and testing.

		5. As-built records after testing is complete, as described in Section 34 42 06, Signal System Drawing Requirements.



		H. Method of adjustment, maximum adjustable bits per second (BPS), and optimum adjusted BPS for communication ports.





		PART 2 PRODUCTS

		2.01 MICROPROCESSOR SYSTEM DESIGN REQUIREMENTS

		A. Software Design Standard:  AREMA Communication and Signals Manual, Part 16 or equivant International Railway International Standard.  

		B. Approved Manufacturers:  GE Transportation Systems, Ansaldo STS, Alstom, Siemens, Hanning and Kalh or approved equal.  

		C. Provide same basic system for each location.

		D. Design Microprocessor system to.

		1. Control embedded powered switch machines.

		2. Communicate with TWC interagrators.

		3. Control streetcar bar signals.

		4. Communicate with the SDOT traffic signal system to call and cancel special streetcar traffic phases.



		E. Circuit design upon a single processor using closed loop principles.

		F. Functions required for system integrity evaluation, error logging, hardware interface, timing, data communication, application logic execution, and application of power to controller must be fully integrated and executed by signal processor.  Failure to pass system integrity tests shall cause system to cease data communications and remove power form hardwire outputs in a completely failsafe manner.

		G. Develop circuit design and application dependent software.

		H. Design microprocessors with a complete set of input/output logic for the location.

		I. Design each microprocessor with sufficient capacity for the signal functions at the location.

		J. Failure of a controller component shall not cause system to fail to a less restrictive mode.

		K. Design system based upon microprocessor technology.

		L. Off-line storage devices for operation or requirements for start-up are not allowed.

		M. Program operation of system in solid-state non-volital memory.

		N. Switch Locking.

		1. Ensure that switches are locked even during a failure.

		2. Perform switch locking with processors' internal logic that interfaces to external switch control.



		O. Environmental Requirements.

		1. Operating Temperature Range:  Minus 40 degrees F to 160 degrees F.

		2. Operating Humidity Range:  5 percent to 95 percent.



		P. Provide a vital cutout relay if required.



		2.02 PRINTED CIRCUIT BOARDS

		A. Printed Circuit Boards (PCB):  Plug-in type, housed within a cardfile.

		B. Input/Output Boards.

		1. Install a sufficient number of PCBs in each microprocessor unit to accommodate hardwire inputs and outputs at the location.

		2. Optically isolate inputs and output controls from power system internal to microprocessor unit.

		3. Design I/O boards capable of controlling wayside devices and other equipment outside of signal case with double break outputs.

		4. Design an I/O board able to directly control equipment with 110 Vac power.

		5. Output short:  capable of withstanding, without damage, shorting of output to opposite ac polarity, register short as an alarm.

		6. Switch machine control:  Driven via vital I/O board or vital relay.

		7. Signal control:  Driven via vital I/O board or vital relay..

		8. Spare I/O





		2.03 MICROPROCESSOR PORTS

		A. Design each microprocessor unit communications port that interface with an external diagnostic maintenance computer.

		B. Diagnostic communication ports.

		1. Interfaces:  portable maintenance computer.

		2. Port type:  RS232, RS485, or RS422.

		3. Data Transmission Rates:  Independently adjustable.





		2.04 HARDWIRE INPUTS/OUTPUTS.

		A. Ensure hardwire inputs of microprocessor controllers do not respond to ac voltage levels.

		B. Design biased hardwire inputs not to respond to voltage of improper polarity under failure condition.

		C. Design hardwire outputs of microprocessor controllers with security equal to or greater than conventional double-break relay circuits for circuits leaving the housing.



		2.05 MICROPROCESSOR DIAGNOSTICS

		A. Equip microprocessors with diagnostics easily accessible to the user.

		B. Quickly and reliably identify failed printed circuit boards.

		C. Indicate cause and specific location of failures.  

		D. Design system to allow local testing, and diagnostics using a laptop computer.



		2.06 KEYING METHOD

		A. Design system with a hardware and firmware keying method.

		B. Design keying method to prevent controller from operating with application dependent firmware designed for other controllers.

		C. Ensure incorrectly installed PCBs render controller inoperable.

		D. Include keying arrangement of card file on signal room drawings at each location.

		E. Display an error message if a card file is installed in an incorrect slot or location.

		F. Key application dependent firmware to controller hardware rendering it impossible for application dependent firmware to be executed in a controller other than intended controller.



		2.07 IDENTIFICATION

		A. Design labeling system that is a part of unit to identify name of function associated with each I/O point.

		B. Function Nomenclature:  In accordance with AREMA signal standards; for example 7NWPR or 7NWR.

		C. Nomenclature:  AREMA Communication and Signals Manual of Recommended Practices signal standards, same as wayside equipment nomenclature.



		2.08 MICROPROCESSOR EXECUTIVE FIRMWARE

		A. Store executive instructions in solid-state memory and refer to them as executive firmware.  

		B. Continuously ensure control over state of the following:  hardware outputs, RAM, data communications, spontaneous change in application dependent firmware.

		C. Log failures and identify faulty PCB or function.

		D. Supervise a closed loop monitoring system for hardwire input and output functions.

		E. System integrity functions:  Error logging, hardwire interface, timing, data communications, application logic execution, and application of power to controller.

		F. Fully integrate and execute system integrity functions with a single microprocessor.

		G. Continuously test system integrity functions and generate an alarm for a failure.

		H. Cease data communications and remove power from hardwire outputs in a completely fail safe manner upon detection of a failure of a system integrity function.

		I. Include checks to ensure independence of inputs from one another.



		2.09 APPLICATION DEPENDENT FIRMWARE

		A. Store application dependent instructions in non-volital solid-state memory devices and refer to them as application dependent firmware.

		B. Functions include, but are not limited to the following:

		1. Signal control.

		2. Signal lighting.

		3. Signal indication.

		4. Detector locking.

		5. Indication locking.

		6. Switch control.

		7. Switch indication.

		8. Alarm and auxiliary status.

		9. System failure indication.



		C. Software Timers:  Externally settable in the field, selectable by a means other than by modification to application software, retain timer settings through power outages.

		D. Application dependent firmware must be replaceable without disturbing executive firmware.



		2.10 PORTABLE MAINTENANCE COMPUTERS AND TEST EQUIPMENT

		A. Provide one industrial grade laptop computer. 

		B. Provide cables, software, firmware, and hardware to interface with TWC systems and microprocessor systems.

		C. Operating System:  Microsoft Windows, current version at time of installation.

		D. Provide a spare battery and aluminum carry case for each portable maintenance computer.

		E. Aluminum carry case shall be of sufficient size to contain laptop computer, spare battery, cables, and other required hardware.

		F. Provide manufacturer recommended equipment and software for test and maintenance of microprocessor and signal system equipment.

		G. Ensure it is not possible to alter application logic using portable maintenance computer.

		H. Provide permanent markings reading “Property of SDOT”.

		I. Deliver portable maintenance computer to the Engineer in new and unused condition.

		a. Delete entertainment applications such as games or media viewers before submission to the Engineer.







		PART 3 EXECUTION

		3.01 INSTALLATION

		A. Mount microprocessor in wayside equipment case.

		B. Mount microprocessor units to allow access from both front and rear if rear access is required. If all components, maintainace, and cabling is accessable from the front rear access will not be required.



		3.02 IDENTIFICATION

		A. Identify input and output ports on PCB by name assigned to the port in application firmware with a printed label.

		B. Identify ports by slot and port numbers of PCB.







		34 42 65 Train-to-Wayside Communications FHSC

		PART 1 GENERAL

		1.01 SUMMARY

		A. Section Includes: 

		1. Train-to-Wayside Communications (TWC) System. 

		2. TWC Interrogator.

		3. TWC Loop.



		B. Related Sections

		1. Section 34 42 05 – Common Work Results for Signal System

		2. Section 34 42 41 - Relays

		3. Section 34 42 45 – Miscellaneous Components and Products





		1.02 MEASUREMENT AND PAYMENT

		A. Measurement:  No separate measurement will be made for Work specified in this section. 

		B. Payment:  Work specified in this section is incidental to Work described in other sections.



		1.03 REFERENCE STANDARDS

		A. City of Seattle

		1. City of Seattle Standard Specifications for Road, Bridge and Municipal Construction (“Standard Specifications”)





		1.04 SUBMITTALS

		A. Procedures:  Section 01 33 00, Submittal Procedures.

		B. Product Data:  Description or catalog cut of the following:

		1. TWC interrogators.

		2. Loop converter.



		C. Service Proven:  Submit information demonstrating that proposed TWC system meets the service proven equipment requirements in Section 34 42 05, Common Work Results for Signal System.

		D. Shop Drawings:

		1. Each TWC interrogator, showing functions performed by interrogator and model numbers and location of every electronic rack, electronic circuit card, and power supply.

		2. Detailed, scaled mechanical layout drawings suitable for manufacturing including parts and material list for loop antennas.



		E. TWC installation adjustment procedures.

		F. Certified Test Reports for each factory test.

		G. Operations and Maintenance Manuals:

		1. Provide in accordance with Section 01 78 23, Operation and Maintenance Data.  

		2. Show as-installed and tested configuration of each TWC interrogator including TWC output masking.

		3. Show functions performed by interrogator.

		4. Show model numbers and location of every electronic rack, electronic circuit card, and power supply.

		5. Show as-installed location and size of each TWC loop.

		6. Provide a description of TWC system and a description of each printed circuit card and electronic module complete with part numbers, theory of operation, and test requirements.







		PART 2 PRODUCTS

		2.01 DESIGN REQUIREMENTS.

		A. Bi-directional compatible: TWC system shall be able to be converted to bi-directional communication by adding additional modules or printed circuit board cards.

		B. Basic functional requirement for TWC system involves calling routes in and out of the maintenance facility and the two terminals.

		C. Design system such that current in each wayside TWC loop generates an electromagnetic field detected by car-carried TWC transponder located at each end of each streetcar.  

		D. Upon receipt of wayside TWC interrogation signal, car-carried transponder shall transmit a 19-bit data message back to wayside loop. 

		E. Design wayside TWC equipment to function with carborne TWC equipment on Owner provided streetcars.

		F. Provide momentary dry contact closure outputs to the SDOT Traffic Controller.

		1. Contact closures shall be in accordance with the tables in part 3 below.

		2. Contact closures shall be one second in duration.

		3. Contact closures shall be a two wire interface.

		4. Contact rating shall be at a minimum of 10 amps at 250 volts.



		G. Provide timer dry contact closure outputs to the SDOT traffic Controller

		1. Contact closures shall be in accordance with the tables in part 3 below.

		2. Provide one contact closure for each route as called for on the Route and Aspect Charts.

		3. Contact closures shall be adjustable 30 seconds to 240 seconds in duration initially set at 60 seconds.

		4. Contact closure shall open with a cancel or a checkout call of the route prior to the expiration of the timer.

		5. Contact closures shall be a two wire interface.

		6. Contact rating shall be at a minimum of 10 amps at 250 volts.



		H. Provide relay control of “blank-out signs”.

		1. Provided relays shall be in accordance with Section 34 42 41, Relays.

		2. Relays shall double break the power to the signs, 

		3. Provide relays with a minimum contact rating of 20 amps at 250 volts.





		2.02 CARBORNE EQUIPMENT

		A. Streetcars will be equipped with TWC transponders at both ends on center line of carbody, approximately five feet from end of the streetcar.

		B. TWC system uses a wayside interrogator to excite a wayside loop antenna with approximately 0.1 A, at frequencies between 90 kHz and 100 kHz.

		C. Transmission from car-carried transponder is between 90 kHz and 100 kHz.



		2.03 TWC DATA REQUIREMENTS

		A. Design wayside TWC equipment to receive and process a 19-bit data message from carborne transponders.  

		B. Design wayside interrogators to process the following information from streetcars via wayside loop antennas:

		1. Car ID Number:  10 bits.

		2. Destination Number:  7 bits.

		3. Active cab:  1 bit.

		4. Primary Call:  1 bit

		5. Secondary Call:  1 bit

		6. Cancel:  1 bit

		7. Pantograph down:  1 bit





		2.04 INTERROGATORS

		A. Design wayside control equipment to query a transponder, and to successfully receive and decode data messages from that transponder.  

		B. Design so that interrogator can be converted to two way communications by only adding additional modules. No rewiring or replacement of the interrogator chassis shall be required.

		C. Design interface circuitry, raceway, and cabling to meet functional requirements.

		D. Design interrogator to check received data messages for presence of proper start and stop codes.

		E. Design interrogator to validate data messages only after two identical successive data messages have been received.  After validation, generate a strobe signal to enable transfer of data to an output buffer.

		F. Design electronic circuitry, except power supplies to be on removable printed-circuit cards.

		G. More than one loop may be controlled from each interrogator.

		H. Loop to interrogator distance:  

		1. With No. 12 AWG shielded cable:  1,200 feet maximum. 



		I. Loop antenna receive frequency:  90 kHz to 100 kHz.

		J. Transmission Speed:  2 kbits/s minimum.

		K. Circuit cards:

		1. Design data from output buffer to be transmitted to application circuit cards.  

		2. Design circuit cards with relay contact closure(s) to enable route request processor logic to act upon messages transmitted from the train.  

		3. Contacts:  Rated 0-24 Vdc at 2.0 A.  

		4. Application outputs:  In accordance with Contract Drawings, Signal/Communications Data Interface Appendix, and as specified.



		L. Approved Manufacturer:  Hanning & Kall.

		1. Substitutions:  Per City of Seattle Standard Specifications for Road, Bridge and Municipal Construction (“Standard Specifications”) 1-06.1(B), Request for Substitution of Material.



		M. Loop antennas are provided by others.



		2.05 EXPANDABILITY

		A. TWC equipment shall be capable of bi-directional communications by the addition of printed circuit board cards or additional modules in the interrogator. No modifications to the embedded loop or cabling shall be required for bi-directional communications.

		B. TWC equipment must also be capable of being expanded to include additional outputs.  

		C. Each interrogator must contain sufficient backplane wiring, power supply capacity, and spare printed-circuit board socket capacity to allow for three additional outputs in addition to outputs required for the present system.

		D. In the event that an interrogator controls more than one loop antenna, that interrogator shall contain sufficient capacity to provide three additional outputs, for each loop.



		2.06 INTERROGATOR LEADS

		A. Provide leads continuous from interrogator terminal strip to loop antenna leads.  

		B. Construct in accordance with manufacturer's recommendations.

		C. Include amplifiers, tuning devices, filters, and junction boxes.

		D. Lifespan:  Design for a 30-year life in wet and dry applications.  





		PART 3 EXECUTION

		3.01 WAYSIDE EQUIPMENT

		A. Provide   required loop converters and connections of loop antennae lead cabling to their associated interrogators.

		B. TWC loops and lead cable from loop converter cavity in the street at the loops to the case foundations is provided by others.

		C. Provide additional cabling, loop converters, filters, tuning devices, and junction boxes necessary to accomplish the required functions.



		3.02 TWC INTERROGATOR INSTALLATION

		A. Mount TWC equipment in wayside streetcar signal equipment cases and traffic control case as shown in the Contract Drawings.  

		B. Provide inputs to signal system as shown in the Contract Drawings.



		3.03 ADJUSTMENT AND TEST

		A. Install and tune in accordance with manufacturer's adjustment and test procedure.



		3.04 INTERFACE WITH SDOT TRAFFIC SIGNAL SYSTEM

		A. Provide momentary and timer dry contact inputs to the SDOT traffic controller as shown in the following tables.

		S. Jackson St. and 6th Ave. S.

		Number

		Type

		Name

		Description

		TWC Loop

		TWC Bits High

		TWC Bits Low

		A01

		M

		Primary Call – JACK5TWC1 to JACK5TWC4

		Turn-back call to Jackson eastbound from westbound station platform

		JACK5TWC1

		LC, P, PD

		RC

		A02

		M

		Check-out Call – JACK5TWC1 to JACK5TWC4

		Cancel of Turn-back Call

		JACK5TWC1

		LC, CA

		RC

		A03

		M

		Check-out Call – JACK5TWC1 to JACK5TWC4

		Turn-back move completed onto Jackson Eastbound

		JACK5TWC4

		RC

		LC

		A11

		T

		Route Call – JACK5TWC1 to JACK5TWC4

		Continuous contact closure for streetcar turn-back route call. Contact shall remain closed from time of primary call until check-out call or timer has expired.

		S. Jackson St. and 8th Ave. S.

		Number

		Type

		Name

		Description

		TWC Loop

		TWC Bits High

		TWC Bits Low

		B01

		M

		Primary Call – MFITWC1 to MFITWC3

		Route call to 8th Ave. S. from station platform

		MFITWC1

		LC, S

		RC

		B02

		M

		Back-up Call – MFITWC1 to MFITWC3

		Route call to 8th Ave. S. from Jackson at 8th

		MFITWC4

		LC, S

		RC

		B03

		M

		Check-out Call – MFITWC1 to MFITWC3

		Cancel of route call to 8th Ave. S. from the station platform

		MFITWC1

		LC, CA

		RC

		Check-out Call – MFITWC1 to MFITWC3

		Move completed onto 8th Ave. S. from the station platform

		MFITWC3

		RC

		LC

		B04

		M

		Primary Call – MFITWC3 to MFITWC2

		Call to S. Jackson St. from 8th Ave. S.

		MFITWC3

		LC, P, PD

		RC

		B05

		M

		Back-up Call – MFITWC3 to MFITWC2

		Back-up Call to eastbound platform on S. Jackson St.

		MFITWC4

		LC,

		RC

		B06

		M

		Check-out Call – MFITWC3 to MFITWC2

		Cancel of call to eastbound platform on S. Jackson St.

		MFITWC3

		LC, CA

		RC

		Check-out – MFITWC3 to MFITWC2

		Move completed to eastbound platform on Jackson St.

		MFITWC2

		RC

		LC

		B07

		M

		Primary Call – MFITWC6 to MFITWC2

		Streetcar move westbound on Jackson

		MFITWC6

		LC

		RC

		B08

		M

		Check-out Call – MFITWC6 to MFITWC2

		Move completed to eastbound platform on Jackson St.

		MFITWC2

		RC

		LC

		B11

		T

		Route Call – MFITWC1 to MFITWC3

		Continuous contact closure for streetcar route call from eastbound station platform to maintenance facility lead track on 8th Ave. S. Contact shall remain closed from time of primary call until check-out call or timer has expired.

		B12

		T

		Route Call – MFITWC3 to MFITWC2

		Continuous contact closure for streetcar route call from maintenance facility lead track on 8th Ave. S. to westbound station platform. Contact shall remain closed from time of primary call until check-out call or timer has expired.

		B13

		T

		Route Call – MFITWC6 to MFITWC3

		Continuous contact closure for automatic streetcar route call for a streetcar traveling westbound on Jackson from east of the 8th Ave. S. intersection to the westbound station platform. Contact shall remain closed from time of primary call until check-out call or timer has expired.

		S. Jackson St. and 14th Ave. S.

		Number

		Type

		Name

		Description

		TWC Loop

		TWC Bits High

		TWC Bits Low

		C01

		M

		Primary Call – Special NB Streetcar Phase Jackson and 14th 

		Call for Streetcar phase from S. Jackson St. to 14th Ave. S.

		JACK14TWC1

		LC

		RC

		C02

		M

		Back-up Call – Special NB Streetcar Phase Jackson and 14th

		Back-up Call for Streetcar phase from S. Jackson St. to 14th Ave. S.

		JACK14TWC2

		LC, P

		RC

		C03

		M

		Checkout Call – Special NB Streetcar Phase Jackson and 14th

		Checkout Call of Streetcar phase from S. Jackson St. to 14th Ave. S.

		JACK14TWC2

		RC

		LC

		C04

		M

		Primary Call – Special SB Streetcar Phase Jackson and 14th

		Call for Streetcar phase from 14th Ave. S. to S. Jackson St. 

		JACK14TWC3

		LC

		RC

		C05

		M

		Back-up Call – Special SB Streetcar Phase Jackson and 14th

		Back-up Call for Streetcar phase from 14th Ave. S. to S. Jackson St.

		JACK14TWC4

		LC, P

		RC

		C06

		M

		Checkout Call – Special SB Streetcar Phase Jackson and 14th

		Checkout Call of Streetcar phase from 14th Ave. S. to S. Jackson St.

		JACK14TWC4

		RC

		LC

		C11

		T

		Route Call - Special NB Streetcar Phase Jackson and 14th

		Continuous contact closure for call of special NB streetcar phase. Contact shall remain closed from time of primary call until check-out call or timer has expired.

		C12

		T

		Route Call - Special NB Streetcar Phase Jackson and 14th

		Continuous contact closure for call of special SB streetcar phase. Contact shall remain closed from time of primary call until check-out call or timer has expired.

		E. Yesler Way and 14th Ave. S.

		Number

		Type

		Name

		Description

		TWC Loop

		TWC Bits High

		TWC Bits Low

		D01

		M

		Primary Call – Special Streetcar Phase 14th and Yesler

		Call for Streetcar left turn phase from 14th Ave. S. to E. Yesler Way

		YES14TWC1

		LC

		RC

		D02

		M

		Back-up Call – Special Streetcar Phase 14th and Yesler

		Back-up Call for Streetcar left turn phase from 14th Ave. S. to E. Yesler Way

		YES14TWC2

		LC, P

		RC

		D03

		M

		Checkout Call – Special Streetcar Phase 14th and Yesler

		Checkout Call of Streetcar left turn phase from 14th Ave. S. to E. Yesler Way

		YES14TWC2

		RC

		LC

		D11

		T

		Route Call – Special Streetcar Phase 14th and Yesler

		Continuous contact closure for call of special streetcar phase. Contact shall remain closed from time of primary call until check-out call or timer has expired.

		Broadway and E. Howell St.

		Number

		Type

		Name

		Description

		TWC Loop

		TWC Bits High

		TWC Bits Low

		E01

		M

		Primary Call – Northbound to Station Platform

		Call North on Broadway into station platform

		CAPTWC4

		LC

		RC

		E02

		M

		Back-up Call – NB to Station Platform

		Back-up Call North on Broadway into station platform

		CAPTWC3

		LC, P

		RC

		E03

		M

		Check-out Call – NB to Station Platform

		Checkout into Platform

		CAPTWC3

		RC

		LC

		E04

		M

		Check-out Call – NB to Station Platform

		Cancel of call at TWC loop CAPTWC3

		CAPTWC3

		LC, CA

		RC

		E05

		M

		Check-out Call – NB to Station Platform

		Cancel of call at TWC loop CAPTWC4

		CAPTWC4

		LC, CA

		RC

		E06

		M

		Primary Call – SB from Station Platform

		Call South on Broadway from the station platform

		CAPTWC1

		LC, P

		RC

		E07

		M

		Back-up Call –SB from Station Platform

		Back-up Call South on Broadway from the station platform

		CAPTWC2

		LC, P

		RC

		E08

		M

		Check-out Call – SB from Station Platform

		Checkout South on Broadway

		CAPTWC2

		RC

		LC

		E09

		M

		Check-out Call – SB from Station Platform

		Cancel of call at TWC loop CAPTWC2

		CAPTWC2

		LC, CA

		RC

		E10

		M

		Check-out Call – SB from Station Platform

		Cancel of call at TWC loop CAPTWC1

		CAPTWC1

		LC, CA

		RC

		E11

		T

		Route Call – NB to Station Platform

		Continuous contact closure for route into the station platform. Contact shall remain closed from time of primary call until check-out call or timer has expired.

		E12

		T

		Route Call – SB from Station Platform

		Continuous contact closure for route out of the station platform. Contact shall remain closed from time of primary call until check-out call or timer has expired.

		 8th Ave. S. and Dearborn

		Number

		Type

		Name

		Description

		TWC Loop

		TWC Bits High

		TWC Bits Low

		F01

		M

		Primary Call – SB across Dearborn

		Call to Maintenance Facility 

		DERTWC1

		LC, P

		RC

		F02

		M

		Check-out Call – SB across Dearborn

		Check-out into Maintenance Facility

		DERTWC1

		RC

		LC

		F03

		M

		Primary Call – NB across Dearborn

		Call to 8th Ave. S.

		DERTWC2

		LC, P

		RC

		F04

		M

		Check-out Call – NB across Dearborn

		Check-out onto 8th Ave. S.

		DERTWC2

		RC

		LC

		F11

		T

		Route Call – SB across Dearborn

		Continuous contact closure for call of special streetcar phase. Contact shall remain closed from time of primary call until check-out call or timer has expired.

		F12

		T

		Route Call – NB across Dearborn

		Continuous contact closure for call of special streetcar phase. Contact shall remain closed from time of primary call until check-out call or timer has expired.







		34 42 71 Dc Power Supplies FHSC

		PART 1 GENERAL

		1.01 SUMMARY

		A. Section Includes:

		1. Dc power supplies.



		B. Related Sections:

		1. Section 34 42 05 – Common Work Results for Signal System





		1.02 MEASUREMENT AND PAYMENT

		A. Measurement:  No separate measurement will be made for Work specified in this section. 

		B. Payment:  Work specified in this section is incidental to Work described in other sections.



		1.03 REFERENCE STANDARDS

		A. Section incorporates by reference the latest revisions of the following documents:

		B. National Fire Protection Association (NFPA)

		1. NFPA 70, National Electric Code (NEC)





		1.04 SUBMITTALS

		A. Procedures:  Section 01 33 00, Submittal Procedures.

		B. Product Data:  Description or catalog cut of proposed dc power supplies to be provided.

		C. Service Proven:  Submit information demonstrating that proposed power switch machine meets the service proven equipment requirements in Section 34 42 05, Common Work Results for Signal System.

		D. Include load calculations for each dc load, as part of total power consumption calculation.

		E. Certified test reports for factory testing.





		PART 2 PRODUCTS

		2.01 DC POWER SUPPLIES 

		A. Input Voltage Range:  Zero to 115 percent of rated voltage.

		B. Output Capacity:  Twenty percent greater that the calculated load.

		C. Housing:  Panel-chassis combination with a perforated protective cover.

		D. Environment:  Zero degrees to 130 degrees F.

		E. Displays:  One ammeter, one voltmeter, accessible on front panel.

		F. Meter Accuracy:  Plus or minus 2 percent with nominal voltage readings at center scale.

		G. Terminal Posts:  Input, output, and alarm circuits, insulated from frame.





		PART 3 EXECUTION

		3.01 GENERAL

		A. Provide electrical connection from power sources to associated dc power supply equipment, in accordance with NFPA 70.

		B. Provide dc regulated power supplies of each voltage necessary for signal system equipment.



		3.02 DC POWER SUPPLIES

		A. Isolate power supply output from ground; do not ground positive or negative output terminals.







		34 42 80 Signals Spare Parts and Special Tools FHSC

		PART 1 GENERAL

		1.01 SECTION INCLUDES

		A. Procurement, delivery, handling, and storage of spare parts and special tools.



		1.02 MEASUREMENT AND PAYMENT

		A. Measurement:  No separate measurement will be made for Work specified in this section. 

		B. Payment:  Work specified in this section is incidental to Work described in other sections.



		1.03 SUBMITTALS

		A. Procedures:  Section 01 33 00, Submittal Procedures.

		B. Submit suggested support material including the following:

		1. A list of recommended technical support material with individual unit prices and quantities.

		2. A separate list for those parts specified within this Section with individual unit prices and quantities.

		3. Additional items recommended by Contractor for maintenance of equipment and systems furnished by Contractor under this Contract with individual unit prices and quantities.  



		C. Submit list no later than 90 days after award of Contract.



		1.04 QUALITY ASSURANCE

		A. Other than test equipment, furnish support materials identical in quality to components or assemblies furnished under representative Section in these Specifications.



		1.05 DELIVERY, STORAGE, AND HANDLING 

		A. Part Identification:

		1. Provide complete bill of materials in container; including part number, manufacturer’s part number, part description, and quantity.  

		2. Label (box, shrink wrap, and bubble wrap) with part number, a part description, and quantity within enclosure.



		B. Provide computerized lists in the format of SDOT maintenance system parts inventory list for the following:

		1. Contractor’s furnished parts under this Contract.

		2. Recommended spare parts list.



		C. Coordinate with Engineer who will advise Contractor as to procedure to be followed and site to be delivered to when providing these items to Owner.





		PART 2 PRODUCTS

		2.01 SPARE EQUIPMENT

		A. Provide spare equipment no later than 30 days before first scheduled field testing.

		B. Relays:

		1. Relays:  

		a. Furnish 1 spare of each type used, 

		b. Furnish 1 additional for each 16 of a particular vital relay used Contract wide. 



		2. Relay plugboards or sockets:  Furnish 2 spares of each type used.

		3. Two relay wrench and insertion tool sets for plug-in type relays furnished.



		C. Microprocessor Controllers:

		1. Furnish 1 spare of each type of controller used, complete with one of each board or sub-component used.



		D. Wayside Signals:

		1. Signal:  Furnish 1 spare of each type of LED signal aspect used.



		E. Audio or Power Frequency Track Circuits:

		1. Components used for audio or power frequency track circuit:  Furnish 1 spare of each component used for audio or power frequency track circuit as used in.



		F. Train-to-Wayside Communications TWC Equipment: 

		1. Two TWC interrogator modules, complete with a full complement of boards for immediate application.



		G. Power Equipment:

		1. One spare of each type of power supply used.

		2. One spare of each type of circuit breaker used.



		H. Wiring Terminal Blocks:

		1. Five of each type of wiring terminal box used.

		2. Furnish 1 additional for 30 used Contract wide. 



		I. Miscellaneous: 

		1. Three of each type of fuse.

		2. Two of any type surge protection or arrestor used.





		2.02 TWO OF EACH TYPE OF COMPONENT MOUNTING BLOCK FOR FUSE, ARRESTOR, OR RESISTOR USED.SPECIAL TOOLS

		A. Provide special tools in new and unused condition.

		B. Provide the following special tools to Engineer:

		1. One hand-held device to simulate carborne (TWC) transponder capable of battery operation and generating variable TWC messages.

		2. One TWC diagnostic PC card.

		3. Provide a minimum of one of each tool (other than general hand-held tools) which the Contractor uses to adjust or test the signal system whether previously mentioned or not.







		PART 3 EXECUTION



		34 42 90 Signal System Testing FHSC

		PART 1 GENERAL

		1.01 SUMMARY

		A. Section Includes:

		1. Factory testing, field testing, and field inspection.



		B. Related Sections:

		1. Section 34 42 22 – Power Switch Machines for Embedded Track

		2. Section 34 42 71 – Dc Power Supplies

		3. Section 34 42 55 – Signal Case Wire and Cable





		1.02 MEASUREMENT AND PAYMENT

		A. Measurement:  No separate measurement will be made for Work specified in this section. 

		B. Payment:  Work specified in this section is incidental to Work described in other sections.



		1.03 DEFINITIONS 

		A. Ready-for-use (test equipment):  Properly matched for test parameters, properly calibrated, sufficiently supplied with leads, probes, adapters, and stands necessary to conduct the particular test in a professional manner.



		1.04 REFERENCE STANDARDS

		A. American Railway Engineering and Maintenance-of-Way Association (AREMA)

		1. AREMA Communications & Signals Manual of Recommended Practices (C&S Manual)



		B. Federal Railroad Administration (FRA)

		1. Code of Federal Regulations (CFR) Title 49, Part 236, Rules, Standards, and Instructions Governing Installation, Inspection, Maintenance, and Repair of Signal and Train Control Systems, Devices, and Appliances





		1.05 SUBMITTALS

		A. Procedures:  Section 01 33 00, Submittal Procedures.

		B. Testing Documents:

		1. General:  Submit signal system testing documents under this section.

		2. Test Plan.

		3. Test Procedures and Test Results for each factory test.

		4. Test Procedures and Test Results for each field test.





		1.06 QUALITY ASSURANCE

		A. Calibration:

		1. Document calibration date of each instrument used during each test.

		2. Calibration of each instrument shall be certified by a recognized testing facility.

		3. Conduct recertification every 90 days or less.

		4. Out-of-date instruments will be considered non-certified.

		5. Tests conducted with non-certified instruments will be rejected.







		PART 2 PRODUCTS

		2.01 SITE TEST EQUIPMENT AND MATERIALS

		A. Test instruments and equipment used during tests shall be available, ready-for-use, not less than one week in advance of test need.

		B. Temporary or interim test related materials, special tools, connections, and jumpers, shall be furnished and available not less than one week in advance of test need.





		PART 3 EXECUTION

		3.01 GENERAL

		A. Work to be done under this Section consists of tests and inspections performed to demonstrate that systems, subsystems, assemblies, subassemblies, and components supplied under this Contract are in compliance with these Specifications.

		B. Perform tests and inspections both during progress of this Contract and after completing installation of equipment.

		C. In the event signal system does not meet Specification requirements, perform corrections and tests or retests to prove compliance at no additional cost to Owner.

		D. Work includes disconnecting and reconnecting for test-purposes.



		3.02 FACTORY DESIGN AND PRODUCTION TESTS

		A. Factory test wire and cable in accordance with Section 34 42 55, Signal Case Wire and Cable.



		3.03 FACTORY SYSTEM TESTS

		A. Equipment associated with a particular signal location must be inter-connected so as to function as one unit.

		B. Notify SDOT 42 days in advance of the start of factory testing for each equipment case, so SDOT can make arrangements to witness the factory testing if they choose.

		C. Simulate and monitor external equipment such as signals, switch machines, and Train-to-wayside Communications (TWC) transponders during these tests.

		D. Install relays and vital and non-vital processors for this test.

		E. Ring-out factory wiring (continuity test).

		F. Check and verify tagging.

		G. Perform a wire count to verify number of wires connected to terminal posts, relay plug board receptacle springs, and termination points are in accordance with approved circuit plans.

		H. Perform a complete circuit selection (breakdown) test on vital wiring.

		I. Open each relay contact (separate openings for heel, front, and back contacts), observe that appropriate relays drop, and observe appropriate signal equipment responds as intended.

		J. Perform operating tests to verify that factory wired relay racks function as intended.



		3.04 FIELD INSTALLATION TESTS

		A. Relay field test.

		1. Factory test vital relays in accordance with "shop" requirements of AREMA C&S Manual Part 6.4.1, Recommended Instructions for Direct-Current Relays or Part 6.4.5, Recommended Instructions for Alternating-Current Relays.

		2. Record pick-up and drop-away values for vital relays on AREMA relay cards (AREMA C&S Manual, Form 641-1 or AREMA C&S Manual, Form 645-1) and submit to Engineer.

		3. Use one AREMA relay card for each vital relay. Use cards shipped with relay.

		4. Perform tests prescribed by AREMA C&S Manual, Part 2.4.1, Recommended Instructions for Inspection and Test of Signal Installations Before Placing in Service, where AREMA inspections and tests do not conflict with requirements of these Specifications.



		B. Design tests to show proper operation of each major feature and function of each piece of signal equipment.

		C. Prior to installation and after receipt on-site, inspect relays for shipping damage.

		D. Wiring Check:

		1. The Installation Contractor will provide an electrician to assist in the testing of the wiring and TWC loops furnished and installed by the Installation Contractor.

		a. The maximum hours that the electrician will be available to the Streetcar Equipment Contractor is 120 hours in minimum of 8 hour blocks of time.

		b. A breakdown of the estimated test support hours per location is listed below.

		1) Occidental/Jackson and 8th/Dearborn – 8 hours (it is anticipated that the testing of the wiring at these two location can be tested in one day)

		2) 6th/Jackson – 16 hours

		3) 8th/Jackson – 32 hours

		4) 14th/Jackson and 14th/Yesler – 8 hours (it is anticipated that the testing of the wiring at these two location can be tested in one day)

		5) 14th/Main – 16 hours

		6) Broadway/Howell – 16 hours

		7) Systems Integration -32 hours



		c. Any additional electrician support hours will be supplied by the Signal System Equipment Supply Contractor.



		2. Test each wire, cable conductor, and shield with a ringer or buzzer to identify both ends.

		3. Check tagging for conformity with approved circuit plans and exact termination points (relay name and contact number, terminal number, and equipment binding post).

		4. Apply a check mark to installation copy of circuit plans at each end of each wire tested at the time it is tested and found acceptable.  

		5. If factory point-to-point test of rack wiring and tag verification was previously performed, field tests may be waived, provided both conditions below are met:

		a. Contractor attests in writing that there have been no changes in rack wiring after completion of factory tests.

		b. Contractor furnishes checked-off circuit plans required by this subsection.



		6. Perform a wire count to verify number of wires connected to each terminal post, relay plug board receptacle spring, and termination points is in accordance with approved circuit plans.



		E. High Resistance Test:

		1. Use a 1000 V megger to determine insulation resistance of each underground cable conductor to ground and between conductors.

		2. A minimum of 5 megohms between each conductor and ground and between conductors is required.

		3. Disconnected or unplugged electronic devices or signal equipment and complete cable splices prior to testing.

		4. Follow test equipment manufacturer instructions for operation and electrical connections.

		5. Furnish data in a form which complies with CFR Title 49, Part 236.



		F. Breakdown Test:

		1. Perform a complete circuit selection (breakdown) test of relay rack and circuit controller wiring.

		2. Open each circuit break point individually, by hand, with circuit energized, to verify that controlled device is de-energized with circuit opened and re-energized with test opening re-closed. 

		a. Circuit break points:  Termination, front contact, back contact, and heel contact.



		3. Apply a check mark to installation copy of circuit plans at each circuit break when test shows that it is effective.

		4. During this test, adjacent signal equipment locations must be functional and connected.

		5. Breakdown tests of rack circuits performed in factory test do not need to be repeated in the field.



		G. Energy Bus Test:

		1. Test energy bus with a 500 V megger, and ensure it is 1 megohm above ground minimum.

		2. De-energize high voltage buses when they are tested.



		H. Power System Testing:

		1. Set power supplies and rectifiers to appropriate values.

		2. Record voltages and settings on test report and on as-built circuit plans.

		3. Test signal power distribution equipment and signal power conductors to ensure system functions in accordance with Specifications.

		4. Re-calculate spare capacity of power system using test data. Ensure test data calculations meet required operational capacity according to Section 34 42 71, Dc Power Supplies.



		I. Check and adjust timers throughout system and record set values on test report and as-built circuit plans.

		J. Test TWC interrogators and TWC system in accordance with manufacturer's recommendations.

		K. Perform checks to determine corresponding track relay drops when a 0.20-ohm shunt is applied successively to each end and in the middle of each track circuit and at each end of fouling circuits.

		L. Power switches:

		1. Ensure signal protection is provided in the event a switch point is in a position other than full normal or full reverse.

		2. Perform ¼ and 1/8 inch tests according to Section 34 42 22 Power Switch Machines for Embedded Track.



		M. Intergraded testing:

		1. Provide an onsite field test engineer to direct and perform the following intergraded testing:

		a. Intergraded testing of the wayside TWC system with the streetcars carborne TWC.

		b. Intergraded testing of the streetcar signal system with the SDOT vehicle traffic system.







		3.05 INSPECTION

		A. Engineer has the right to inspect construction in manufacturer's plants or on-site and to reject completed material, equipment, or installation which does not conform to Contract Documents.

		B. Engineer has the right to inspect tests conducted by Contractor or manufacturer.

		C. Notify Engineer 48 hours before on-site test is performed and 2 weeks before off-site or factory test is performed.

		D. Replace or rework rejected material, equipment, or installation at no cost to Owner.  Pay for Engineer representative travel expenses in the event an off-site inspected test fails and an additional inspection trip is required.

		E. In the event of repetitive rejections, Engineer has the right to stop manufacture or installation of affected item until a technical resolution of problem is presented to and accepted by Engineer.

		F. Owner reserves the right to photograph, at its expense, phases of equipment manufacturing, test, installation, and construction, including subcontractor work, without restriction.












_1422448590.doc


City of Seattle ITB # TRN-2111                                                            Attachment 2

Title: First Hill Street Car Train Signals



		Item #

		Minimum Qualification

		Complies

		Does Not  Comply

		If you comply, provide the following.



		1

		The Equipment Supplier shall have had provided equipment for a minimum of two transit properties in North America for a similar installation with at least two years of successful operation. 

Please provide references.

		

		

		Transit Property 1

Name:__________________________________________________


Address:________________________________________________

Contact: ________________________________________________

Phone: _________________________________________________


Transit Property 2


Name:__________________________________________________


Address:_________________________________________________


Contact: ________________________________________________


Phone: _________________________________________________








MINIMUM QUALIFICTIONS

Please check the applicable box to signify compliance or non-compliance to each minimum qualification.  If you do comply, describe exactly how you achieve each minimum qualification.  The determination that you have achieved all the minimum qualifications is made from this document or a document with the same information.
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SECTION A—A

[ 4 ——————DETAIL REFERENCE NUMBER
\ 9/ —=—————SHEET ON WHICH DETAIL APPEARS

ﬁ e DETAIL REFERENCE NUMBER
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AJT32

4

SECTION A—A IS SHOWN ON JT32

JT32 -——SECTION A—-A IS TAKEN FROM JT32
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SIGNAL SYSTEM LEGEND
[ e TWC LOOP
SHT NO. | DWG NO. | REV {DRAWING TITLE
| = | TRACK CIRCUIT CONNECTION
000 FDSGOO COVER SHEET
EMBEDDED POWER SWITCH MACHINE 001 FDSGO1 SYMBOLS AND_INDEX
002 FDSGO2 ABBREVIATIONS
SPRING SWITCH WITH POINT DETECTOR 003 FDS00 STREETCAR SIGNAL KEY MAP
004 FDS01 STREETCAR SIGNAL EQUIPMENT PLANS JACKSON ST & OCCIDENTAL AVE S
TRK CRT TRACK CIRCUIT
005 FDS02 STREETCAR SIGNAL EQUIPMENT PLANS JACKSON ST & 6TH AVE S
c CONDUIT 006 FDSD3 STREETCAR SIGNAL EQUIPMENT PLANS JACKSON ST & 8TH AVE S
007 FDS04 STREETCAR SIGNAL EQUIPMENT PLANS JACKSON ST & 14TH AVE S
MF1 MAINTENANCE FACILITY INTERFACE 008 FDS05 STREETCAR SIGNAL EQUIPMENT PLAN14TH AVE S & S MAIN ST
0098 FDSD6 STREETCAR SIGNAL EQUIPMENT PLANE YESLER WAY &14TH AVE S
SCC SIGNAL CONTROLLER CABINET
010 FDSD7 STREETCAR SIGNAL EQUIPMENT PLANBROADWAY &E HOWELL ST
T TRACK CIRCUIT TRANSMIT 011 FDS08 STREETCAR SIGNAL EQUIPMENT PLANSTH AVE S &DEARBORN
012 FDS11 STREETCAR SIGNAL ROUTE AND ASPECTS JACKSON ST & OCCIDENTAL AVE S
R TRACK CIRCUIT RECEIVE 013 FDS12 STREETCAR SIGNAL ROUTE AND ASPECTS JACKSON ST & BTH AVE S
014 FDS13 STREETCAR SIGNAL ROUTE AND ASPECTS JACKSON ST & BTH AVE S
SCL SEATTLE CITY LIGHT 015 FDS14 STREETCAR SIGNAL ROUTE AND ASPECTS JACKSON ST & 14TH AVE S
016 FDS15 STREETCAR SIGNAL ROUTE AND ASPECT14TH AVE S & S MAIN ST
=1 TWO ASPECT STREETCAR SIGNAL; STOP/PROCEED 017 FDS16 STREETCAR SIGNAL ROUTE AND ASPECTE YESLER WAY &14TH AVE S
l 018 FDS17 STREETCAR SIGNAL ROUTE AND ASPECTBROADWAY &E HOWELL ST
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2K TWO ASPECT STREETCAR SIGNAL; STOP/PROCEED DIVERGE LEFT 021 FDS31 STREETCAR SIGNAL TYPICAL SWITCH MACHINE INSTALLATION (FOR REFERENCE ONLY)
022 FDS32 STREETCAR SIGNAL EMBEDDED POINT INDICATOR INSTALLATION
TWO ASPECT STREETCAR SIGNAL; STOP/PROCEED DIVERGE RIGHT 023 FDS33 STREETCAR SIGNAL TYPICAL TRACKCIRECUIT CONNECTION DETAIL (FOR REFERENCE ONLY)
024 FDS34 STREETCAR SIGNAL TYPICAL SIGNAL EQUIPMENT CASE
F STREETCAR SIGNAL TYPICAL BONDING DETAILS 50M EQUILATERAL TURNOUT (FOR REFERENCE ONLY)
] SIGNAL CASE 025 DS36
026 FDS37 STREETCAR SIGNAL TYPICAL BONDING DETAILS 25M TURNOUT (FOR REFERENCE ONLY)
027 FDS38 STREETCAR SIGNAL TYPICAL SIGNAL LAYOUT
] HANDHOLE 028 FDS41 STREETCAR SIGNAL CASE FOUNDATION CONDUIT LAYOUTS JACKSON ST & 6TH AVE S
029 FDS42 STREETCAR SIGNAL CASE FOUNDATION CONDUIT LAYOUTS JACKSON ST & 8TH AVE S
030 FDS43 STREETCAR SIGNAL CASE FOUNDATION CONDUIT LAYOUTS JACKSON ST & 14TH AVE S
SIGNAL CONTROLLER CABINET
031 FDS44 STREETCAR SIGNAL CASE FOUNDATION CONDUIT LAYOUTBROADWAY &E HOWELL ST
032 FDS45 STREETCAR SIGNAL CASE FOUNDATION CONDUIT LAYOUT14TH AVE S & S MAIN ST
—_— CONDUIT
O EMBEDDED LED ASPEGT
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A D N =
A AMPERE, ANNUNCIATE, AMMETER D DEPTH [ INTERLOCK N.S. NOT SUPPORTED SPST SINGLE POLE SINGLE THROW
AB ANCHOR BOLT, AC BREAKER DB DIRECT BURIED B IMPEDENCE BONDS, INBOUND NSP NEW STEEL POLE SQ SQUARE
ABD ABANDON, ABANDONED oC DIRECT CURRENT, DC BREAKER o INSIDE DIAMETER N.S.R. NOT SUPPORTED OR REGISTERED SQ FT SQUARE FEET
ABUT ABUTMENT DEG DEGREE IEEE INSTITUTE OF ELECTRICAL AND ELECTRONICS N-SW NEGATIVE SWITCH sQ IN SQUARE INCHES
ABV ABOVE DET DETAIL ENGINEERS NTS NOT TO SCALE S—SPAN STEADY SPAN
AC ALTERNATING CURRENT DGA DOWN GUY ANCHOR IN, INCH, INCHES 0 S?T gyﬁl?r\/:w% _Sr;iEGLE .
ACI AMERICAN CONCRETE INSTITUTE DIA DIAMETER, # llri:c mggm;%o JOINT 0B OUTBOUND §TA STATléN STATIONING
ADJ ADJACENT DIM. DIMENSION oc ON CENTER ’
A/G AT GRADE DISC DISCONNECT INCL INCLUDE, INCLUDING 0CS OVERHEAD CONTACT SYSTEM Riad gfgg;RCDAR
AlSC AMERICAN INSTITUTE OF STEEL CONSTRUCTION DISC SW  DISCONNECT SWITCH INST INSTRUMENT oD OUTSIDE  DIAMETER RUCT TRUCTORE
AL ALUMINUM DLGT DOME LIGHT INSUL INSULATION o OVERHEAD
AM AMMETER DoC DEGREE OF CURVATURE R IN RUNNING (RIDING CONTACT WIRE) OHB OVERHEAD BRIDGE SV«SP gwls_%{NDED
ANC ANCHOR DR DUCTBANK /RACEWAY o/L OVERLAP WA SMGLE WIRE ANCHOR
AP APPR DS DOOR SWITCH, DISCONNECT SWITCH J JUMPER
OACH, AUXILIARY POWER g OMF OPERATIONS AND MAINTENANCE FACILITY SWFT SINGLE WIRE FIXED TERMINATION
APPROX APPROXIMATE DWG DRAWING JB JUNCTION BOX 0/R OUT OF RUNNING (NON—RIDING CONTACT WIRE) SWH SWITCH HEATER
APS AUXILIARY POWER SUPPLY E JCT JUNCTION P SWHT SWITCH HEATER TRANSFORMER
APT AUXILIARY POWER TRANSFORMER r EAST K
AREA AMERICAN RAILWAY ENGINEERING AND EA FACH < Kip P POSITIVE s AP BOX
MAINTENANCE OF WAY ASSOCIATION £B EASTBOUND - N COUNTY METRO PAN PANTOGRAPH
AS AMMETER SWITCH Eo SUPERELEVATION IN INCHES P8 PULLBOX 80 TO BE DETERMINED
ASSY ASSEMBLY FHs EXTRA HIGH STRENGTH KCMIL THOUSAND CIRCULAR MILS PC POINT OF CURVE TBR TO BE REMOVED
ASTM AMERICAN SOCIETY OF TESTING & MATERIALS ELEC ELECTRICAL KA KILOAMPERE PF POINT OF FROG, POSITIVE FEEDER TEMP TEMPERATURE.
AT CURRENT TRANSDUCER L ELEVATION kv KILOVOLT PH PHASE TEM TEMPORARY
ATTACH ATTACHMENT KVA KILOVOLT AMPERE Pl POINT OF INTERSECTION TERM. TERMINAL, TERMINATION
A/T AUTO TENSION (* A.T.) ENCL ENCLOSURE KSF KIPS PER SQUARE FOOT PITO POINT OF INTERSECTION OF TURNOUT TES TRACTION ELECTRIFICATION SYSTEM
ATM ALONG TRACK MOVEMENT EQ EQuAL KS KIPS PER SQUARE INCH PL PLATE T/F TOP OF FOUNDATION
ATR ABOVE TOP RAIL EQN EQUATION KW KILOWATT PLC PROGRAMMABLE LOGIC CONTROLLER /6 TOP OF GROUND LINE
EQPT EQUIPMENT kWH KILOWATT HOURS T/LR TOP OF LOW RAIL
AVG AVERAGE P/L PROPERTY LINE
AW AMERICAN WIRE GAUGE ES EXTRA STRENGTH KVAR KILOVOLT AMPERES REACTANCE PLAT. PLATFORM TO TURNOUT
AWS AMERICAN WELDING SOCIETY ETB ELECTRIC TROLLEY BUS L POS POSITIVE T0C TOP OF CONCRETE
B ETC ET CETERA PROP PROPOSED TORW TOP OF RETAINING WALL
ETSST E%ré?ﬁlEGNCY TRIP STATION IESF gggﬁg.s PF%UR%%S PS POINT OF SWITCH PSB TRACTION POWER SWITCH BOARD
BAT BATTERY XI PSS TRACTION POWER SUBSTATION
B/B BACK TO BACK F LB/FT POUNDS PER FOOT ng gggﬁgg §E§ gggﬁgg r,fg; /R TOP OF RAIL
BFA BY—PASS FEEDER ANCHOR LED LIGHT EMITTING DIODE
F1 FEEDER No.1 P—sW POSITIVE SWITCH TRAC TRACTION
BIL BASIC IMPULSE LEVEL F FAHRENHEIT LF LINEAR FEET -5 S TRK TRACK
BKR BREAKER LG LONG, LENGTH PT POINT OF TANGENT, POCKET TRACK,
FAC FACILITY HTING POTENTIAL TRANSFORMER s TANGENT TO SPIRAL, TEST STATION,
BLDG BUILDING FDN FOUNDATION L16 LG Ve HLOR - ] TIE SWITCH, TEST SWITCH
BL BASELINE LoC LOCATION POLYVINYL CHLORIDE CONDUIT (PVCC) O T
FDR FEEDER b VERT VE TIC TELEPHONE TERMINAL CABINE
BM BEAM LPT LOW POINT OINT OF VERTICAL CUR TWA TIE WIRE ANCHOR
FE FIRE EXTINGUISHER LRT IGHT RAIL TRANSIT PWR POWER
BR BRIDGE FFJ FULL FEEDING JUMPER Le v TP TYPICAL
BRKT BRACKET FIN FINISHED LS LUMP SUM OR LINE SECTION _Q T/L TENSION LENGTH
B—SPAN BODY SPAN LT LIGHT, LEFT Q1Y QUANTITY
BTM BOTTOM Heo o o PER LTS LIGHT TRACTION SERVICE R
BTWN BETWEEN FOP FACE OF POLE v LOW VOLTAGE R RECTIFIER No.1
B/W BALANCE WEIGHT F.0.S. FACTOR OF SAFETY = R2G RAIL TO GROUND DEVICE y
BWA BALANCE WEIGHT ANCHOR = FEET, FOOT, FEEDER TAP M METER R RADIUS, RED, RECTIFIER UF UNDERGROUND FEEDER
Bz BRONZE FTOF FACE TO FACE M%J meég@%m WIRE RCP REINFORCED CONCRETE PIPE UG UNDERGRADE, UNDERGROUND
F/T FIXED TERMINATION (F.T.) Ve MANHOLE. MILLIMENRY RE RUNNING EDGE OF RAIL u/s UNDERSIDE
c FTA FIXED TERMINATION ANCHOR e N RECT RECTIFIER UTIL UTILITY
S
CANT CANTILEVER G %:5 I eATED REQD REQUIRED v
cB CIRCUIT_BREAKER, CROSS BOND G GREEN, GROUND MP MILE POST, MORE PERMISSIVE SPEED ROW RIGHT OF WAY v VOLT, VOLTMETER
CF CUBIC FEET GALY GALVANIZED POt R RT RECTIFIER TRANSFORMER, RIGHT VA VOLT AMPS
CHAM CHAMFER oB GROUND BUS mgg mf&s O;E ; ﬁ%CUHRO RTU REMOTE TERMINAL UNIT VERT VERTICAL
CHGR CHARGER GFl GROUND FAULT INTERRUPTER MTG MOUNTING RW RETAINING WALL (R/W) wS xS%YNEgER
CKT CIRCUIT G/L GROUND LINE MVA MEGAVOLT AMPERE s
€ CENTERLINE GND GROUND MV MILLIVOLT, MEDIUM VOLTAGE s SOUTH vs VOLTMETER SWITCH
cCTOC CENTERLINE TO CENTERLINE GRD GROUNDING DEVICE MW MEGAWAﬂ: oA SURGE ARRESTER VT VOLTAGE TRANSFORMER, VOLTAGE TRANSDUCER,
VAULT
ISP CAST IRON STEEL PIPE GRS GALVANIZED RIGID STEEL oAP SUBSTATION ALARM PANEL
CLF CHAIN LINK FENCE GRSC GALVANIZED RIGID STEEL CONDUIT B 2OUTHBOUND OR SPLICE BOX W
CLR CLEARANCE. CLEAR GRX GRADE_CROSSING N sC SPIRAL TO CURVE, SIGNAL/COMM, SCADA W WATT, WIDTH OR WIRE
CND CONDUIT GTo GATE-TURN—OFF THYRISTOR SCADA SUPERVISORY CONTROL AND DATA ACQUISITION
COMM COMMUNICATIONS H N NORTH, NEGATIVE e SCHEDULE W/ WITH
CONC CONCRETE H HEIGHT N/A NOT APPLICABLE el SEATTLE GITY LIGHT Wi WROUGHT IRON
COND CONDUCTOR H.D. HARD DRAWN NB NORTH BOUND SOWAT SINGLE CONTACT WIRE AUTO TENSION W/0 WITHOUT
CONST CONSTRUCTION HH HANDHOLE NBR NON—BRIDGING b SMOKE DETECTOR g WIDE FLANGE
CONT CONTINUATION, GONTINUOUS HEX HEXAGONAL NC NORMALLY CLOSED 0ot SEATTLE DEPT. OF TRANSPORTATION WWF WELDED WIRE FABRIC
CONTR CONTRACTOR HMI HUMAN MACHINE INTERFACE NEC NATIONAL ELECTRICAL CODE SECT SECTION ’ X
COSs CITY OF SEATILE HO HAND OPERATED NEG NEGATIVE SHP SHOP XFMR TRANSFORMER
CR CONDUIT RISER HORIZ HORIZONTAL NESC NATIONAL ELECTRICAL SAFETY CODE 3 SECTION INSULATOR XCING CROSSING
cs CURVE-TO-SPIRAL OR CONTROL SWITCH HRL HIGH RAIL LEVEL NF NEGATIVE FEEDER G SIGNAL XOVER CROSSOVER
cT CURRENT TRANSFORMER H_SPAN  HEAD SPAN NIC NOT IN CONTRACT
sL STREETLIGHT X—SECT CROSS SECTION
CTR CENTER HSS HIGH STRENGTH STEEL NO NORMALLY OPEN, NUMBER S/N SOLID NEUTRAL X ~SPAN CROSS SPAN
Ccu COPPER Hy HIGH VOLTAGE NOM NOMINAL SOP SET OUT POINT Y
c/w CONTACT WIRE HVAC HEATING VENTILATION AIR CONDITIONING NRN NON—REVENUE NORTHBOUND SPEC SPECIFICATION =
ey CUBIC YARD HWY HIGHWAY NRS NON—REVENUE SOUTHBOUND ops SMALL PART STEELWORK YRD YARD
HZ HERTZ NR NEGATIVE RETURN YL YARD LEAD
N.R. NDT REGISTERED
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NOTES:

SUPPLY A WHITE LED EMBEDDED SIGNAL ASPECT FOR NOR
INDICATION PER THE SPECIFICATIONS AND DRAWING FSD32

AL POINT
OR :

INSTALLATION BY OQTHERS.

SUPF;’LY A 12VDC POWER SUPPLY IN A NEMA 4X ENCLOSURE FOR

2.
THE ILLUMINATION OF THE POINT INDICATION ASPECT FOR INSTALLATION
BY QTHERS. : !
3. ALL CONDUIT AND CABLING WILL BE SUPPLIED AND INSTALL/ D BY
© OTHERS. §
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30"

30"

AHEAD .

T

BLANK OUT SIGN DETAL /2

SCALE: | NTS . R

o o

1. SUPPLY A 30 INCH BY 30 INCH LED STREETCAR AHEAD BLANK-OUT SIGN
CONSTRUCTED PER THE SPECIFICATIONS FOR INSTALLATION BY OTHERS.

2. SUPPLY A PRE-WIRED AND TESTED STREETCAR SIGNAL CASE. THE CASE
SHALL BE CONSTRUCTED PER THE SPECIFICATIONS AND DRAWINGS FDS34
AND FDS41. THE CASE EQUIPMENT SHALL PERFORM ALL THE LOGIC AND
INTERFACE REQUIREMENTS OF DRAWING FDS12.

3. SUPPLY THE LOOP CONVERTERS FOR THE TWC LOOPS FOR INSTALLATION
BY OTHERS.

4. ALL CONDUIT AND CABLING WILL BE SUPPLIED AND INSTALLED BY OTHERS.

(.
v : &
JACKSTWC2—— =
s STREETCAR AHEAD( 2.
OUT SIGN "NOTE 1~ =/~
| | !
. <
r T
—
©
20 10 20 40
™
SCALE IN FEET
FDSO2
STREETCAR SIGNAL EQUIPMENT PLAN
SIGNAL EQUIPMENT PROCUREMENT — DECEMBER 2012 S JACKSON ST & 6TH AVE S
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NOTES:

SUPPLY A THREE ASPECT SIGNAL FOR INSTALLATION BY
OTHERS.

SUPPLY A PRE-WIRED AND TESTED STREETCAR SIGNAL
CASE. THE CASE SHALL BE CONSTRUCTED PER THE
SPECIFICATIONS AND DRAWINGS FDS34 AND FDS42. THE
CASE EQUIPMENT SHALL PERFORM ALL THE LOGIC AND
INTERFACE REQUIREMENTS OF DRAWING FDS13.

SUPPLY THE LOOP CONVERTERS FOR THE TWC LOOPS
FOR INSTALLATION BY OTHERS.

ALL CONDUIT AND CABLING WILL BE SUPPLIED AND
INSTALLED BY OTHERS. '
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NOTES:
1. SUPPLY A PRE-WIRED AND TESTED STREETCAR SIGNAL CASE. THE D
CASE SHALL BE CONSTRUCTED PER THE SPECIFICATIONS AND @
DRAWINGS FDS34 AND FDS43. THE CASE EQUIPMENT SHALL
PERFORM ALL THE LOGIC AND INTERFACE REQUIREMENTS OF
DRAWING FDS14.
SEE SHEET JS05

. SUPPLY THE LOOP CONVERTERS FOR THE TWC LOOPS FOR
INSTALLATION BY OTHERS.

ALL CONDUIT AND CABLING WILL BE SUPPLIED AND INSTALLED BY
OTHERS.
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NOTES:
]

1. SUPPLY A WHITE LED EMBEDDED SIGNAL ASPECT FOR NORMAL POINT INDICATION
PER THE SPECIFICATIONS AND DRAWING FSD32 FOR INSTALLATION BY OTHERS.

2. SUPPLY A WHITE LED EMBEDDED SIGNAL ASPECT FOR NORMAL POINT INDICATION
AND A YELLOW EMBEDDED SIGNAL ASPECT FOR REVERSE POINT INDICATION PER
THE SPECIFICATIONS AND DRAWING FSD32 FOR INSTALLATION BY OTHERS.

3. SUPPLY A PRE-WIRED AND TESTED STREETCAR SIGNAL CASE. THE CASE SHALL BE
CONSTRUCTED PER THE SPECIFICATIONS AND DRAWINGS FDS34 AND FDS45. THE
CASE EQUIPMENT SHALL PERFORM ALL THE LOGIC AND INTERFACE REQUIREMENTS
OF DRAWING FDS15 FOR INSTALLATION BY OTHERS.

4. SUPPLY THE LOOP CONVERTERS FOR THE TWC LOOPS FOR INSTALLATION BY
OTHERS.

5. ALL CONDUIT AND CABLING WILL BE SUPPLIED AND INSTALLED BY OTHERS.
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NOTES:

1. SUPPLY A TWC INTERROGATOR AND ALL OTHER EQUIPMENT TO
PERFORM THE LOGIC AND INTERFACE REQUIREMENTS OF DRAWING
FDS16 FOR INSTALLATION BY OTHERS.

2. SUPPLY THE LOOP CONVERTERS FOR THE TWC LOOPS FOR
INSTALLATION BY OTHERS.

3. ALL CONDUIT AND CABLING WILL BE SUPPLIED AND INSTALLED BY
OTHERS.
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TWC INTERROGATOR AND
OTHER EQUIPMENT WILL
BE INSTALLED IN THE /
SCC BY OTHERS—
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NOTES:

1. SUPPLY A PRE~WIRED AND TESTED STREETCAR SIGNAL CASE. THE D
CASE SHALL BE CONSTRUCTED PER THE SPECIFICATIONS AND
DRAWINGS FDS34 AND FDS44., THE CASE EQUIPMENT SHALL PERFORM
ALL THE LOGIC AND INTERFACE REQUIREMENTS OF DRAWING FDS17.

2. SUPPLY THE LOOP CONVERTERS FOR THE TWC LOOPS FOR
INSTALLATION BY OTHERS.

3. ALL CONDUIT AND CABLING WILL BE SUPPLIED AND INSTALLED BY
OTHERS.
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NOTES;

1. SUPPLY A TWC INTERROGATOR AND ALL OTHER EQUIPMENT 7
TO PERFORM THE LOGIC AND INTERFACE REQUIREMENTS OF
DRAWING FDS18 FOR INSTALLATION BY OTHERS.

2. SUPPLY THE LOOP CONVERTERS FOR THE TWC LOOPS FOR
INSTALLATION BY OTHERS.

3. ALL CONDUIT AND CABLING WILL BE SUPPLIED AND
INSTALLED BY OTHERS.
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NOTES:
1. ILLUMINATE THE “STREETCAR AHEAD” BLANK-OUT SIGN WITH THE 5. THE SOLID TIMER CONTACT CLOSURE SHALL BE ADJUSTABLE
DETECTION OF A REAR CAB AT TWC LOOP “JACK5TWC3”. THE FROM 30 TO 240 SECONDS INITIALLY SET AT 60 SECONDS. IT
SIGN SHALL REMAIN ILLUMINATED UNTIL THE REAR OF THE SHALL BE OPENED WITH A CHECKOUT CALL OR A TIMEOUT OF
STREETCAR IS DETECTED AT TWC LOOP “JACKSTWC2” OR THE CALL. THE TIMER SHALL BE RESET WITH EACH NEW CALL.
“JACKSTWCA” AFTER A TURNBACK MOVE AT SIGNAL “JACSTA1".
6. THE DETECTION OF A REAR CAB AT TWC LOOP “JACKTWC4” OR
2. TURN—BACK MOVES AT TWC LOOP “JACKSTWCI” TO TWC LOOP A CANCEL AT TWC LOOP “JACKSTWC1” SHALL PROVIDE A
“JACK5TWC4” SHALL BE OPERATOR INITIATED AND SWITCH MOMENTARY CONTACT CLOSURE, CHECKOUT CALL”, TO THE
“JAC5—PS1” SHALL BE THROWN TO THE REVERSE POSITION SDOT TRAFFIC CONTROLLER AND RETURN SWITCH “JAC5-PS1” TO
PRIOR 7O THE CALLS TO THE SDOT TRAFFIC CONTROLLER. THE NORMAL POSITION.
3. 0S TRACK CIRCUIT SHOWN AS AND TRACK BLOCK-OUTS WILL BE 7. SIGNAL ASPECT "JAC5 TAT” IS CONTROLLED FROM THE SDOT
PROVIDED FOR AN AUDIO FREQUENCY TRACK CIRCUIT. OTHER TRAFFIC CONTROLLER CABINET.
SWITCH PROTECTION MEANS THAT MEET THE REQUIREMENTS OF
THE SPECIFICATIONS SHALL BE APPROVED BY SDOT. 8. SEE THE TWC SPECIFICATION SECTION 34 42 65 FOR CONTACT
CLOSURE SPECIFICS AND SDOT TRAFFIC SIGNAL SYSTEM
4. ROUTE CALLS SHALL PROVIDE A MOMENTARY CONTACT CLOSURE INTERFACE REQUIREMENTS.
AND A SOLID CONTACT CLOSURE TO THE SDOT TRAFFIC
CONTROLLER FOR THE CONTROL OF SPECIAL STREETCAR PHASES. 9. SEE DRAWING FDSD2 FOR SIGNAL EQUIPMENT LOCATIONS.
THE PRIMARY AND BACKUP CALLS SHALL BE INDEPENDENT
CONTACT CLOSURES. THE SOLID CONTACT CLOSURE SHALL BE A
SINGLE TIMER CONTACT FOR EACH ROUTE CALL REGARDLESS OF
WHICH LOOP STARTS THE CALL FOR THE ROUTE.
F————- JACS
| F———— TB/IN
i
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o sB TRACK X oa J Ipst J 0a
L]
s
=] Jacs -J
RBB/RBN — -/ N0
JACSTA
g STATION PLATFORM STREETCAR AHEAD
S BLANK—OUT SIGN
=
=~ JACK5TWC4
H )
4 NB TRACK -
:
PREVENTS PRIMARY BACKUP TRACK CIRCUIT OCCUPANCY
2 CORROLLING LogaT N e O oo tt| CLEARING OF | ROUTE CALL | ROUTE CALL e PREVENTING THE CLEARING OF S ey N CONFLICTING NOTES
g SIGNAL TWC LOOP TWC LOOP ROUTE
{ DIAGONAL RIGHT
ES JACSTA1 NB TRACK (EAST OF 6TH) JACK5TWCA N/A JACKSTWCH N/A BAR JACS JACS5—PS1-REVERSE N/A NOTE 2,3,4,5,6
3 SB TRACK (WEST OF 5TH,) NB JACK5TWC2,
g N/A TRACK (EAST OF 6TH) JACKSTWCA N/A JACKSTWC3 N/A N/A N/A N/A N/A NOTE 1
g / / / / / /
g
&
L
%
o
S
z
<
g
5
T
g
I’
l
FDS12
o
-~
W
g SIGNAL EQUIPMEN STREETCAR SIGNAL ROUTE AND ASPECT
<
£ —
. Q ENT PROCUREMENT DECEMBER 2012 S JACKSON ST AND 6TH AVE S
L2 v
s& APPROVED FOR ADVERTISING NAME OR INITIALS AND DATE INITIALS AND DATE 3 City of Seattle glpc  TS4580A
& NANCY LOCKE REB REVIEWED: Seattle D t f R/W
ﬁ Y DEPARTMENT OF FINANCE & ADMINISTRATIVE SERVICES DESIGNED PE CONST. a e epar men g
oy checkep EUR y — - E I sjco  TS45B80C
£¢ SEATTLE, WASHINGTON 20 ERON MOR, 4 of Transportation F' RST H”—L STRE CAR
s SPP RECEVED = VAULT PLAN NO.
£S - - - Gieckeo  REB ORDINANCE HO. APPROVED PROJECT 774-721
| LTK Engineering Services e S | oo .
PURCHASING AND CONTRACTING SERVICES DIRECTOR CATIONS AND DTHER DOCUMENTS CALLED FOR W SECTION D-02.3 OF THE PROVECT MARAL \ 17./2-'\1[ i, INSPECTOR'S BODK SHEET 013






NOTES:.

DIVERGE RIGHT.
2. NORTHBOUND ROUTE CALLS FROM TWC LOOP “MFITWC1” TO

LEADING CAB AT TWC LOOP “MFITWC1”

3. OS5 TRACK CIRCUIT SHOWN AS AND TRACK BLOCK—-OQUTS WILL BE
PROVIDED FOR AN AUDIO FREQUENCY TRACK CIRCUIT. OTHER
SWITCH PROTECTION THAT MEETS THE REQUIREMENTS OF THE
SPECIFICATIONS SHALL BE APPROVED BY SDOT.

1. SWITCH “MFI-SS5” NORMAL IS DEFINED AS FACING POINT 6.

"MFITWCS” SHALL BE AUTOMATIC WITH THE DETECTION OF A 7.

BACKUP ROUTE CALLS AT TWC LOOP “MFITWC4” SHALL BE
OPERATOR INITIALED AND SHALL BE 'OR THLC ROUTE TO TWC
LOOP “MFITWC3” ON BTH AVE. S.

SOUTHBOUND ROUTE CALLS FROM TWC LOOP "MFITWCE” TO TWC
LOOP "MFITWC2” ARE FOR INTERNAL STREETCAR SIGNAL LOGIC
TO PREVENT THE CALL OF A CONFLICTING ROUTE ONTO OR OFF
OF 8TH AVE. S. THE STREETCAR SYSTEM LOGIC SHALL REQUIRE
A REAR CAB DETECTION AT "MFITWC2” OR A 90 SECOND TIME
OUT FOR EACH LEADING CAB DETECTION AT "MFITWCE”.

10.

THE DETECTION OF A REAR CAB AT TWC LOOP ‘MFITWC5” OR A
CANCEL AT TWC LOOP "MFITWC1” SHALL PROVIDE A MOMENTARY
CONTACT CLOSURE, "CHECKOUT CALL", TO THE SDOT TRAFFIC
CONTROLLER.

. THE DETECTION OF A REAR CAB AT TWC LOOP “MFITWC3” OR A

CANCEL AT TWC LOOP "MFITWC4” SHALL PROVIDE A MOMENTARY
CONTACT CLOSURE, "CHECKOUT CALL”, TO THE SDOT TRAFFIC
CONTROLLER FOR THE CANCEL OF THE SPECIAL STREETCAR
PHASE ON TO 8TH AVE. S.

15. SEE DRAWING FDSO3 FOR SIGNAL EQUIPMENT LOCATIONS.
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8. ROUTE CALLS SHALL PROVIDE A MOMENTARY CONTACT CLOSURE 12. THE DETECTION OF A REAR CAB AT TWC LOOP “MFITWC2” AFTER
4. ROUTE CALLS FROM TWC LOOP “MFITWC3” ON 8TH AVE. S. TO AND A SOLID CONTACT CLOSURE TO THE SDOT TRAFFIC A CALL AT TWC LOOP "MFITWC3” OR A CANCEL AT TWC LOOP
“MFITWC2” AT THE SOUTHBOUND PLATFORM SHALL BE OPERATOR CONTROLLER FOR THE CONTROL OF SPECIAL STREETCAR PHASES. MFITWC3” SHALL PROVIDE A MOMENTARY CONTACT CLOSURE,
INITIATED AND SHALL REQUIRE THAT THE PANTOGRAPH IS IN THE PRIMARY AND BACKUP CALLS SHALL BE INDEPENDENT “CHECKOUT CALL”, TO THE SDOT TRAFFIC CONTROLLER FOR THE
THE DOWN POSITION. CONTACT CLOSURES. THE SOLID CONTACT CLOSURE SHALL BE A CANCEL OF THE SPECIAL STREETCAR PHASE OFF OF 8TH AVE.
SINGLE TIMER CONTACT FOR EACH ROUTE CALL REGARDLESS OF S. TO THE SOUTHBOUND PLATFORM.
5. ROUTE CALL FROM TWC LOOP ‘MFITWC1” TO TWC LODOP WHICH LOOP STARTS THE CALL FOR THE ROUTE.
“MFITWC3” ON BTH AVE. S. SHALL BE OPERATOR INITIATED AND 13. SIGNAL ASPECTS "MFI TA1", “MFI TB1” AND "MFI TB2" ARE
SHALL REQUIRE A CANCEL OF THE AUTO NORTHBOUND CALL 9. THE SOLID TIMER CONTACT CLOSURE SHALL BE ADJUSTABLE CONTROLLED FROM THE SDOT TRAFFIC CONTROLLER CABINET.
FALLOWED BY A SECONDARY ROUTE REQUEST. FROM 30 TO 240 SECONDS INITIALLY SET AT 60 SECONDS. IT
SHALL BE OPENED WITH A CHECKOUT CALL OR A TIMEOUT OF 14, SEE THE TWC SPECIFICATION SECTION 34 42 65 FOR CONTACT
THE CALL. THE TIMER SHALL BE RESET WITH EACH NEW CALL. CLOSURE SPECIFICS AND SDOT TRAFFIC SIGNAL SYSTEM
INTERFACE REQUIREMENTS, MFI TB1
MFITWC2 MFITWCE
J )
SB TRACK 0oa D &
MFITWC4 MFl TAT
i
STATION PLATFORM [
MF] 2
=)L)
MFITWC1 Sy MFITWCS
L - .
NB TRACK Da T \ \ -
v
[ P, MFT1
b T8/ e RAB/RAN
MFI TB2
&3
524
S
8 MFITWC3
MAINTENANGE FACILITY
LEAD TRACK
PREVENTS PRIMARY BACKUP TRACK CIRCUIT OCCUPANCY
R LOGATION ROVt CLEARING OF ROUTE CALL | ROUTE CALL et PREVENTING THE CLEARING OF S Ren o CONFLICTING ROUTES NOTES
SIGNAL TWC LOOP TWC LOOP ROUTE
MFI TB1, MFITWCT TO MFITWC3,
MF1 2 NB TRACK (EAST OF 8TH) MFITWCS MFI TB2 MFITWC1 N/A VERTICAL BAR |MFI-1 MF1~PS1~NORMAL MEITWCS TO MFITWCZ NOTE 2,8,9,10
MAINTENANCE FACILITY LEAD (SOUTH MFI 181, DIAGONAL LEFT MFITWCT TO MFITWCS, MFITWC3 TO
MFI 2 OF JACKSON) MFITWC3 MFI TB2 MFITWC1 N/A BAR MFI—1 MFI1-PS1-REVERSE MFITWC2, MFITWCE TO MFITWC2 NOTE 5,8,9,11
MAINTENANCE FACILITY LEAD (SOUTH MFI TB1, DIAGONAL RIGHT MFITWC1 TO MFITWC5, MFITWC3 TO
MFLTAT  IoF JACKSON) MFITWC3 MFI TB2 MFITWC! MFITWC4 BAR N/A N/A MFITWCZ, MEITWCE TO MFITwC2  [NOTE 5,6,8,9,11
MFI 2, DIAGONAL LEFT MFITWCT TO MFITWCS, MFITWC2 TO
MFI TB1 SB TRACK (8TH AVE PLATFORM) MFITWCZ MFI TA1 MFITWC3 N/A BAR N/A MF1~SS5—~NORMAL MFITWC3, MFITWCS TO MFITWCZ NOTE 4,8,9,12
MFI 2, DIAGONAL LEFT MFITWCT TO MFITWCS, MFITWC2 TO
MFI TB2 SB TRACK (8TH AVE PLATFORM) MFITWC2 MEl TA1 MFITWC3 N/A BAR N/A MFI-SS5—NORMAL MFITWC3, MFITWGS TO MFITWCZ NOTE 4,8,8,12
MFI TA1, MFI TB1, MFI TB2, MFITWCT TO MFITWC3,
N/A SB TRACK (8TH AVE PLATFORM) MFITWCZ MFI 2 (SECONDARY ROUTE) |MFITWCE N/A N/A N/A N/A MEITWC3 TO MFITWC2 NOTE 7
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NOTES:

1. PRIMARY ROUTLC CALLS AT TWC LOOP “JACK14TWC1” FOR
SPECIAL STREETCAR PHASE TO 14TH AVE. S. SHALL BE
AUTOMATIC WITH THE DETECTION OF A LEADING CAB. BACKUP
CALLS AT TWC LOOP "“JACKT4TWCZ2” FOR THE SAME SPECIAL

s 8 PHASE SHALL BE OPERATOR INITIATED.

2. PRIMARY ROUTE CALLS AT TWC LOOP “JACK14TWC3” FOR
SPECIAL STREETCAR PHASE TO S. JACKSON ST. SHALL BE
AUTOMATIC WITH THE DETECTION OF A LEADING CAB. BACKUP
CALLS AT TWC LOOP “JACK14TWC4” FOR THE SAME SPECIAL
PHASE SHALL BE OPERATOR INITIATED.

JACK14TWC3

3. ROUTE CALLS SHALL PROVIDE A MOMENTARY CONTACT CLOSURE
AND A SOLID CONTACT CLOSURE TO THE SDOT TRAFFIC
CONTROLLER FOR THE CONTROL OF SPECIAL STREETCAR PHASE.

4. THE SOLID TIMER CONTACT CLOSURE SHALL BE ADJUSTABLE
FROM 30 TO 240 SECONDS INITIALLY SET AT 80 SECONDS, 1T
SHALL BE OPENED WITH A CHECKOUT CALL OR A TIMEOUT OF
THE CALL.

THE DETECTION OF A REAR CAB AT TWC LOOP “JACK14TWC2”
OR A CANCEL AT EITHER TWC LOOP "JACK14TWC1” OR
“JACK14TWC2"” SHALL PROVIDE A MOMENTARY CONTACT
CLOSURE, “CHECKOUT CALL”, TO THE SDOT TRAFFIC CONTROLLER
FOR THE CANCEL OF THE SPECIAL STREETCAR PHASE.

JACK14TWC4
4
DA

v

6. THE DETECTION OF A REAR CAB AT TWC LOOP “JACK14TWC4”
OR A CANCEL AT EITHER TWC LOOP “JACK14TWC4” OR
“JACK14TWC3” SHALL PROVIDE A MOMENTARY CONTACT
CLOSURE, “CHECKOUT CALL”, TO THE SDOT TRAFFIC CONTROLLER
FOR THE CANCEL OF THE SPECIAL STREETCAR PHASE.

SIGNAL ASPECT "JACK14 TA1” AND “JACK14 TB1" ARE
CONTROLLED FROM THE SDOT TRAFFIC CONTROLLER CABINET.

IREV fs]
~

8. SEE THE TWC SPECIFICATION SECTION 34 42 65 FOR CONTACT
CLOSURE SPECIFICS AND SDOT TRAFFIC SIGNAL SYSTEM
INTERFACE REQUIREMENTS.

JACK14 TB1

IMADECHK'D

9. SEE DRAWINGS FDS04 AND FDS05 FOR SIGNAL EQUIPMENT

SB TRACK
LOCATIONS.

NATURE
1ON

R

STATION PLATFORM

AT Sawg

JACK14TWC1 JACK14TWC2
5 1A
NB TRACK 0d e

JACK14 TA1

3 JOAKEUN

PREVENTS PRIMARY BACKUP TRACK_CIRCUIT OCCUPANCY
CONTROLLIN
SIONAL LOGATION HEe Loor CLEARING OF | ROUTE CALL | ROUTE CALL ASPECT PREVENTING THE CLEARING OF S oURED CROUTES RSpECT
SIGNAL TWC LOOP TWC LOOP ROUTE

JACK14 TAT [ NB TRACK (NORTH ON 14TH) JACK14TWC2 N/A JACK14TWC? JACK14TWC2 VERTICAL BAR [N/A N/A N/A NOTE 1,3,4,5

JACK14 TB1 |sB TRACK (EAST ON JACKSON) JACK14TWC4 N/A JACK14TWC3 JACK14TWC4 VERTICAL BAR |N/A N/A N/A NOTE 2,3,4,6

FDS14
STREETCAR SIGNAL ROUTE AND ASPECT
SIGNAL EQUIPMENT PROCUREMENT — DECEMBER 2012 < JAGKSON ST AND 14TH AVE S
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NOTES:

1. ROUTE CALL SHALL BE OPERATOR INITIATED AND SHALL REQUIRE
THE PANTOGRAPH TO BE DOWN. SEE THE SPECIFICATIONS FOR

DETAILS OF THE TWC BIT ASSIGNMENTS.

2. 0OS TRACK CIRCUIT SHOWN AS AND TRACK BLOCK-OUTS WILL BE
PROVIDED FOR AN AUDIO FREQUENCY TRACK CIRCUIT. OTHER
SWITCH PROTECTION MEANS THAT MEET THE REQUIREMENTS OF

THE SPECIFICATIONS SHALL BE APPROVED BY SDOT.

3. RELEASE THE ROUTE AND THROW THE SWITCH BACK TO THE
NORMAL POSITION WHEN THE REAR OF THE STREETCAR HAS

BEEN DETECTED AT THE CHECKOUT LOOP.

4. SEE DRAWING FDS05 FOR SIGNAL EQUIPMENT LOCATIONS.

MAIN 4
L
SB TRACK S51 e} Da
T
MAINTWC2
STATION PLATFORM
MAINTWC1 MAIN 2
. A} .
NB TRACK oa g ™
Al
L b= mans oo mans
————— TB/TN ————~— RAB/RAN
PREVENTS PRIMARY BACKUP TRACK CIRCUIT OCCUPANCY
CONTROALLING ExXiT CHECKDUT CALL CLEARING OF | ROUTE CALL | ROUTE CALL SIGNAL PREVENTING THE CLEARING OF SWITCH POSITION SIGNAL
LOCATION TWC LOOP SICNAL WG LOOP TWC LOOP ASPECT ROUTE REQUIRED ASPECT
MAIN 2 NB TRACK (NORTH ON 14TH) N/A N/A MAINTWC1 N/A WHITE EMBEDDED| MAIN3 MAIN—PS3~NORMAL
YELLOW
MAIN 2 SB TRACK (AT SB PLATFORM) MAINTWC2 N/A N/A MAINTWC1 EMBEDDED MAIN3 MAIN-PS3~REVERSE NOTE 1, 3
MAIN 4 SB TRACK (SOUTH ON 14TH) N/A N/A N/A N/A WHITE EMBEDDED] N/A MAIN—SS1-NORMAL

SIGNAL EQUIPMENT PROCUREMENT — DECEMBER 2012

FDS15

STREETCAR SIGNAL ROUTE AND ASPECT
14TH AVE S AND S MAIN ST
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NOTES:

1. PROVIDE A CONTRACT CLOSURE WITH THE DETECTION OF A
LEADING STREETCAR CAB AT TWC LOOP "YES14TWC3.” THE
CONTACT SHALL REMAIN CLOSED UNTIL THE REAR OF THE
STREETCAR IS DETECTED AT THE TWC LOOP "YES14TWC4" OR

YES1 TA1 THE TIMER HAS EXPIRED.
S 2. PRIMARY CALLS FOR THE NORTHBOUND ROUTE SHALL BE

AUTOMATIC WITH THE DETECTION OF A LEADING CAB AT TWC
LOOP "YES14TWC1.” BACKUP CALLS FROM TWC LOOP
"YES14TWC2" SHALL BE OPERATOR INITIATED.

NB TRACK

3. ROUTE CALLS SHALL PROVIDE A MOMENTARY CONTACT CLOSURE
AND A SOLID CONTACT CLOSURE TO THE SDOT TRAFFIC
CONTROLLER FOR THE CONTROL OF SPECIAL STREETCAR PHASE.
THE PRIMARY AND BACKUP CALLS SHALL BE INDEPENDENT
CONTACT CLOSURES. THE SOLID CONTACT CLOSURE SHALL BE A
SINGLE TIMER CONTACT FOR EACH ROUTE CALL REGARDLESS OF
WHICH LOOP STARTS THE CALL FOR THE ROUTE.

YES14TWC3
)’537 4. THE SOLID TIMER CONTACT CLOSURE SHALL BE ADJUSTABLE
L ¢7h’C¢ FROM 30 TO 240 SECONDS INITIALLY SET AT 80 SECONDS. (T

SB TRACK [ e 8 SHALL BE OPENED WITH A CHECKOUT CALL OR A TIMEOUT OF
% —

THE CALL. THE TIMER SHALL BE RESET WITH EACH NEW CALL.

5. THE DETECTION OF A REAR CAB AT TWC LOOP “YES14TWC2” OR
A CANCEL AT TWC LOOP “YES14TWC1” OR "“YESTWC2” SHALL
PROVIDE A MOMENTARY CONTACT CLOSURE, “CHECKOUT CALL",
TO THE SDOT TRAFFIC CONTROLLER FOR THE CANCEL OF THE
NORTHBOUND SPECIAL STREETCAR PHASE.

ZOMLY LSIA

6. SIGNAL ASPECT "YES14 TA1" IS CONTROLLED FROM THE SDOT
TRAFFIC CONTROLLER CABINET.

7. SEE THE TWC SPECIFICATION SECTION 34 42 65 FOR CONTACT

CLOSURE SPECIFICS AND SDOT TRAFFIC SIGNAL SYSTEM
INTERFACE REQUIREMENTS.

SEE DRAWINGS FDS05 AND FDS08 FOR SIGNAL EQUIPMENT
LOCATIONS.

IMADECHK'D JREV'D
o

R TON!

D -
T
oMLY LSIA

3 YDATER YWARIG]H AVE S.OWNATURE,

PREVENTS PRIMARY BACKUP TRACK_CIRCUIT OCCUPANCY

NTROLLIN XIT

COLTOLLING LorToN O ot CLEARING OF | ROUTE CALL | ROUTE CALL i PREVENTING THE CLEARING OF S e N CORFLICTING NOTES
SIGNAL TWC LOOP TWC LOOP ROUTE

DIAGONAL BAR

YES14 TAT  HURN ONTO YESLER YES14TWC2 N/A YES14TWC1 YES14TWC2 LEFT N/A N/A N/A NOTE 2,3,4,5,6

N/A TURN ONTO 14TH YES14TWC4 N/A YES14TWC3 N/A N/A N/A N/A N/A NOTE 1

FDS16
STREETCAR SIGNAL ROUTE AND ASPECT
SIGNAL EQUIPMENT PROCUREMENT — DECEMBER 2012 E YESLER WAY AND 14TH AVE S
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NOTES:

1. SOUTHBOUND ROUTE CALLS FROM TWC LOOPS "CAPTWC1” 5. THE DETECTION OF A REAR CAB AT TWC LOOP
AND CAPTWC2" SHALL BE OPERATOR INITIATED AND “CAPTWC3” OR A CANCEL AT TWC LOOP ‘CAPTWC4” OR
SHALL REQUIRE THAT THE PANTOGRAPH IS IN THE DOWN "‘CAPTWC3” SHALL PROVIDE A MOMENTARY CONTACT
POSITION. CLOSURE, "CHECKOUT CALL", TO THE SDOT TRAFFIC
CONTROLLER FOR THE CANCEL OF THE NORTHBOUND
2. PRIMARY CALLS FOR THE NORTHBOUND ROUTE SHALL BE SPECIAL STREETCAR PHASE.
AUTOMATIC WITH THE DETECTION OF A LEADING CAB AT
TWC LOOP "CAPTWC4.” BACKUP CALLS FROM TWC LOOP 6. THE DETECTION OF A REAR CAB AT TWC LODP
"CAPTWC4" OR "CAPTWC3” SHALL BE OPERATOR “CAPTWC2” OR A CANCEL AT TWC LOOP “CAPTWC1” OR
INITIATED. “CAPTWC2” SHALL PROVIDE A MOMENTARY CONTACT
CLOSURE, “CHECKOQUT CALL”, TO THE SDOT TRAFFIC
3. ROUTE CALLS SHALL PROVIDE A MOMENTARY CONTACT CONTROLLER FOR THE CANCEL OF THE SOUTHBOUND
CLOSURE AND A SOLID CONTACT CLOSURE TO THE SDOT SPECIAL STREETCAR PHASE.
TRAFFIC CONTROLLER FOR THE CONTROL OF SPECIAL
STREETCAR PHASES. THE PRIMARY AND BACKUP CALLS 7. SIGNAL ASPECT "CAP TB1" AND "CAP TC1" ARE
SHALL BE INDEPENDENT CONTACT CLOSURES. THE SOLID CONTROLLED FROM THE SDOT TRAFFIC CONTROLLER
CONTACT CLOSURE SHALL BE A SINGLE TIMER CONTACT CABINET.
FOR EACH ROUTE CALL REGARDLESS OF WHICH LOOP
STARTS THE CALL FOR THE ROUTE. 8. SEE THE TWC SPECIFICATION SECTION 34 42 65 FOR
CONTACT CLOSURE SPECIFICS AND SDOT TRAFFIC SIGNAL
4. THE SOLID TIMER CONTACT CLOSURE SHALL BE SYSTEM INTERFACE REQUIREMENTS.
ADJUSTABLE FROM 30 TO 240 SECONDS INITIALLY SET AT
60 SECONDS. IT SHALL BE OPENED WITH A CHECKOUT 9. SEE DRAWING FDSQO7 FOR SIGNAL EQUIPMENT LOCATIONS.
CALL OR A TIMEOUT OF THE CALL. THE TIMER SHALL BE
RESET WITH EACH NEW CALL.
CAPTWCZ CAPTWC1
L L
-SS1 0a oa
CAP_TBt

=]
4 ez

P\Projects\B~Current Projects\C3914
217pm

Dec/20/2012

CAPTWC4 CAPTWC3
L ! CAP TC1
DA (]
CONTROLLING EXIT cHECKouT cALL] PREVENTS PRIMARY BACKUP SIGNAL TRACK_CIRCUIT OCCUPANCY SWITCH POSITION CONFLICTING
CLEARING OF | ROUTE CALL | ROUTE CALL PREVENTING THE CLEARING OF NOTES
SIGNAL LOCATION TWC LoOP SIGNAL TWC LOOP TWC LOOP ASPECT ROUTE REQUIRED ROUTES
SOUTHBOUND ON BROADWAY AT
CAP TB1 HOWELL CAPTWC2 N/A CAPTWC1 CAPTWCZ VERTICAL BAR [N/A CAP-SS1, NORMAL N/A NOTE 1,3,4,6,7,8
NORTHBOUND ON BROADWAY AT DIAGONAL BAR
CAP TC1 HOWELL CAPTWC3 N/A CAPTWC4 CAPTWC3 LEFT N/A N/A N/A NOTE 2,3,4,5,7,8
FDS17
STREETCAR SIGNAL ROUTE AND ASPECT
SIGNAL EQUIPMENT PROCUREMENT — DECEMBER 2012 BROADWAY AND E HOWELL ST
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ROUTE CALL AT TWC LOOP ‘DERTWC1” FOR SPECIAL STREETCAR
PHASE INTO THE MAINTENANCE FACILITY SHALL BE OPERATOR
INITIATED.

THE DETECTION OF A REAR CAB AT TWC LOOP ‘DERTWC1” OR A
CANCEL AT TWC LOOP ‘DERTWC1” SHALL PROVIDE A MOMENTARY
CONTACT CLOSURE, "CHECKOUT CALL”, TO THE SDOT TRAFFIC
CONTROLLER FOR THE CANCEL OF SPECIAL STREETCAR PHASE.

P\ProJects\B-Current Pro Jects\C3914_SDOT _FHSC\CAB\I0 Sheets\55-F BSIG\F BS1B-WA#-P-SIGNAL R
247pm

Dec/20/2012

PURCHASING AND CONTRACTING SERVICES DIRECTOR

CATIONS AMD OTHER DOCUMIMIS CALLED FOR B SECTION D-D2.3 OF THE PROJECT MANUAL.

2. ROUTE CALL AT TWC LOOP ‘DERTWC2” FOR SPECIAL STREETCAR
PHASE OUT OF THE MAINTENANCE FACILITY SHALL BE OPERATOR 6. THE DETECTION OF A REAR CAB AT TWC LOOP 'DERTWCZ2” OR A
INITIATED. CANCEL AT TWC LOOP ‘DERTWCZ2” SHALL PROVIDE A MOMENTARY
CONTACT CLOSURE, “CHECKOUT CALL”, TO THE SDOT TRAFFIC
3. ROUTE CALLS SHALL PROVIDE A MOMENTARY CONTACT CLOSURE CONTROLLER FOR THE CANCEL OF SPECIAL STREETCAR PHASE.
AND A SOLID CONTACT CLOSURE TO THE SDOT TRAFFIC
CONTROLLER FOR THE CONTROL OF SPECIAL STREETCAR PHASE. 7. SIGNAL ASPECT "DER T31” AND ‘DER T32" ARE CONTROLLED
FROM THE SDOT TRAFFIC CONTROLLER CABINET.
4. THE SOLID TIMER CONTACT CLOSURE SHALL BE ADJUSTABLE
FROM 30 TO 240 SECONDS INITIALLY SET AT 60 SECONDS. IT 8. SEE THE TWC SPECIFICATION SECTION 34 42 65 FOR CONTACT
SHALL BE OPENED WITH A CHECKOUT CALL OR A TIMEQOUT OF CLOSURE SPECIFICS AND SDOT TRAFFIC SIGNAL SYSTEM
THE CALL. INTERFACE REQUIREMENTS,
9. SEE DRAWING FDSO8 FOR SIGNAL EQUIPMENT LOCATIONS.
DERTWC2 DERTWC1
L J
(- XA
DER T31 DER 132
W= =Sl
PREVENTS PRIMARY SECONDARY TRACK CIRCUIT OCCUPANCY
| CONLIRALLING LooaTon X on'e CLEARING OF | ROUTE CALL | ROUTE CALL it PREVENTING THE CLEARING OF S ey N OO LICTNG NOTES
SIGNAL TWC LOOP TWC LOOP . ROUTE
DER T31 BTH AND DEARBORN INTERSECTION | DERTWC2 N/A DERTWCZ2 N/A VERTICAL BAR |N/A N/A N/A NOTE 2,3,4.6
DER T32 B8TH AND DEARBORN INTERSECTION | DERTWC1 N/A DERTWC1 N/A VERTICAL BAR |N/A N/A N/A NOTE 1.3.4,5
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3'—4" MIN
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EMBEDDED TWC LOOP DETAIL

SCALE: 1"=1"-0"

SIGNAL EQUIPMENT PROCUREMENT — DECEMBER 2012

TWC LOOP SCHEDULE
NUMBER OF TWC STREETCAR SIGNAL
SIGNAL LOCATION LOOPS EQUIPMENT PLAN
JACKSON/6TH 4 FDS02
JACKSON,/8TH 6 FDS03
JACKSON,/14TH 4 FDSO4 AND FDSO5
14TH/MAIN 2 FDS05
YESLER/T4TH 4 FDS05 AND FDSO06
BROADWAY /HOWELL 4 FDS07
DEARBORN /8TH 2 FDS08
@_ TRACKWAY
LOOP SEALANT
SET PIPE IN /
CONCRETE AT

TRACKWAY

\ L

th'é\; =

12" MIN

i \_,:7

INTERROGATOR LEAD CABLES |

=% pve conpurr witH
< 7 TWC LOOP WIRE

“F-30~60 MESH SILICA SAND

\—LOOP CONVERTER NOTE 2.

2-2 PAR #12 AWG TWISTED | J\ | \
AND SHIELDED- | ' DUCT SEAL PLUG

2" DIA CONDUIT(M

X

IN)—/ O

SECTION B-B
SCALE: NTS

NOTES:

1. CONDUIT LOOPWIRE A MINIMUM OF 6" FROM THE RAIL, AT
A MAXIMUM 3" BELOW THE TOP OF RAIL, ABOVE ALL
REBAR WILL BE PROVIDED AND INSTALLED BY OTHERS.

2. PROVIDE A LOOP CONVERTER FOR FUTURE BI-DIRECTIONAL
TWC CAPABILITY PER SPECIFICATIONS. INSTALLATION AND
WIRE TERMINATIONS BY OTHERS.

3. ALL CONDUIT, INTERROGATOR LEAD CABLES AND TWC
LOOPS SHALL BE PROVIDED AND INSTALLED BY OTHERS.

PVC PIPE
2" CONDUIT

J%" PVC CONDUIT WITH
TWC LOOP WIRE

DETAIL

SCALE: 3"=1"-0"

FDS30
STREETCAR SIGNAL
TYPICAL TWC LOOP INSTALLATION
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POWER SWITCH MACHINE DETAIL

/*SWITCH MACHINE/EARTH BOX [T/R
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1, |~ 3™D CONDUIT

I // STUB UP
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RECESS IN

MOLDED PIPE BOOT
DETAIL FOR INSULATION
MEMBRANE AS SUPPLIED

BY MANUFACTURER ~— [ & @

1

TRACK SLAB

‘i PROTECTION BOARD

% INSULATION MEMBRANE

ELECTRICAL INSULATION
MEMBRANE BETWEEN
PROTECTION BOARD LAYERS

N
\_ proTECTION BOARD

\ FUSION WELD
. 2" OR 3"

CONDUIT

N N

NOTE 2

@ SWITCH MACHINE CONDUIT/

MEMBRANE PENETRATION DETAIL

[l

—

L\ 6” PVC DRAIN

SECTION A—-A

SCALE: NTS

SIGNAL EQUIPMENT PROCUREMENT — DECEMBER 2012

2” OR 3" CONDUIT
STUB UP, NOTE 1, 2

FOR REFERENCE ONLY

NOTES:

1. HANNING & KAHL 120 VAC MODEL HWEG1
POWERED SWITCH MACHINES WILL BE PROVIDED
AND INSTALLED BY OTHERS AT ALL LOCATIONS
SHOWN ON THE STREETCAR SIGNAL EQUIPMENT
PLANS,

2. HANNING & KAHL MODEL HNU42 MANUAL SWITCH
MACHINES WILL BE PROVIDED AND INSTALLED BY
OTHERS AT ALL LOCATIONS SHOWN ON THE
STREETCAR SIGNAL EQUIPMENT PLANS.

3. FINAL ADJUSTMENT AND TESTING AS DESCRIBED
IN THE SPECIFICATIONS SHALL BE PREFORMED BY
THE STREETCAR EQUIPMENT CASE CONTRACTOR.

FDS31

STREETCAR SIGNAL

TYPICAL SWITCH MACHINE INSTALLATION
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EMBEDDED ASPECT
NOTE 1

TRACK SLAB

ASPECT BASE
NOTE 1

ASPECT BASE DRAIN
CONNECT TO EARTH

.

SIGNAL EQUIPMENT PROCUREMENT — DECEMBER 2012

2" CONDUIT TO POINT

TRACK SUBBASE

DETECTOR OR SIGNAL CASE

CONCRETE ENCASEMENT

NOTES:

1

EMBEDDED ASPECTS AND ASPECT BASES SHALL BE PROVIDED
BY THE STREETCAR EQUIPMENT CASE CONTRACTOR.

EMBEDDED ASPECTS SHALL BE PROVIDED AND INSTALLED AS
SHOWN OR INSTALLED IN THE SWITCH MACHINE EARTH BOX
AS ALLOWED IN THE SPECIFICATIONS.

EMBEDDED ASPECTS, BASES, CONDUIT, CABLING AND
BASEDRAIN SHALL BE INSTALLED BY OTHERS.

ALL WIRE TERMINATIONS WILL BE PERFORMED BY OTHERS.

FINAL ADJUSTMENT AND TESTING SHALL BE PERFORMED BY
THE STREETCAR EQUIPMENT CASE CONTRACTOR.

FDS32
STREETCAR SIGNAL

TYPICAL EMBEDDED POINT INDICATION INSTALLATION

247pm
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P\*ro Jects\B-Current Projects\C3914

Decs20/2012

NOTES:

1. ALL CONDUIT, CABLES, CADWELDS, GROUT AND INSTALLATION
SHOWN ON THIS DRAWING WILL BE PROVIDED BY OTHERS.

[ —

Al

—A—p

12" BY 10" MINIMUM BLOCKOUT FOR CONNECTION OF TRACK
CIRCUIT. FILL WITH POURABLE ELASTOMERIC GROUT AFTER
CABLING AND TRACK CIRCUIT HAVE BEEN TESTED

TRACK CONNECTION LAYOUT
SCALE: NTS
(FOR INFORMATION ONLY)

#6 AWG MINIMUM, "G” STRANDING,
CADWELDED TO WEB OF RAIL
BELOW GIRDER NOTE 1

="
=

/
P’“ﬂ /fg
|
/ /
S 1" CONDUIT RUN TO BLOCKOUT ON OTHER RAIL
e /
L - //
- 1”7 CONDUIT RUN TO
————— BLOCKOUT ON OTHER RAIL
™~ ==~ :
N e —— o \\\
\\\ \<
\\ \\
SCHEDULE 40 2" CONDUIT AN
< RUN TO SIGNAL CASE N
~ \
\
\
AN
\\_)A
#6 AWG MINIMUM, "G" STRANDING,
CAD WELDED TO WEB OF RAIL . )
BELOW GIRDER NOTE 1 12" BY 10" MINIMUM BLOCKOUT FOR CONNECTION OF TRACK
CIRCUIT. FILL WITH POURABLE ELASTOMERIC GROUT AFTER
CABLING AND TRACK CIRCUIT HAVE BEEN TESTED
AIL_BOND /3 \RAIL_BOND
SCALE: NTS U SCALE: NTS

SIGNAL EQUIPMENT PROCUREMENT — DECEMBER 2012

FOR REFERENCE ONLY

FDS33

STREETCAR SIGNAL
TRACK BLOCKOUT AND TRACK CIRCUIT CONNECTION DETAIL

247pm
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P\Pro Jects\B:
Bec/27/2012

44" 25k"

50" TO 58"

[ ] CASE [ ]
(FRONT)

FRONT AND BACK DOORS
REMOVABLE WHEN OPEN,
WITH HANDLES DESIGNED
TO0 ACCEPT PADLOCKS

CASE
\ / (REAR)
(STREET SIDE)

NOTE 1
NOTE 1 L
EIESEI ¢ / ST
B l £l 1.l 1 Ty &
oooriao i ——— — B S 1 ) I

[ T I B | : | l

[ I T R | [

T T T T T ¥

o) b b) | L
7 L
L
NOTE 2 ,

FRONT VIEW SIDE VIEW

TYPICAL SIGNAL EQUIPMENT CASE

SCALE: NTS

SIGNAL EQUIPMENT PROCUREMENT — DECEMBER 2012

NOTES:

FOUNDATION, CONDUIT, AND CABLING WILL BE PROVIDED
BY OTHERS.

. SEE SIGNAL EQUIPMENT PLANS AND STREETCAR SIGNAL

CASE CONDUIT LAYOUT PLANS FOR CONDUIT LAYOUT.

. REAR DOOR NOT REQUIRED IF ALL EQUIPMENT, CABLE,

WIRE, AND HARDWARE IS ACCESSIBLE FROM THE FRONT
DOOR.

FDS34
STREETCAR SIGNAL
TYPICAL SIGNAL EQUIPMENT CASE

£
3
=1
2

APPROVED FOR ADVERTISING NAME OR INITIALS AND DATE INITIALS AND DATE City of Seattle g PC
NANCY LOCKE REVIEWED:
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PAPro jects\B
Bec/20/2012

WELDED JOINT
TYP.

¢ P.s.

WITH EARTH BOX

NOTES:

1. BOND SWITCH POINTS TO STOCK RAILS WITH 2—-250 KCMIL
STRANDED COPPER BONDS. USE EXOTHERMIC WELDS TO
CONNECT BONDS WITHIN POINT HOUSING. BONDS MUST
PERMIT FREE MOVEMENT OF SWITCH POINTS.

2. BOND STOCK RAIL TO STOCK RAIL WITH 2-250 KCMIL
STRANDED COPPER BONDS.

3. ALL TRACK WORK, INSULATED JOINTS AND BONDING BY
OTHERS.

|/' SPRING SWITCH OPERATOR

S0OM EQUILATERAL TURNOUT FOR EMBEDDED TRACK

SIGNAL EQUIPMENT PROCUREMENT — DECEMBER 2012

(FOR INFORMATION ONLY)

2' 1 0 2' 4
e ——— ]
SCALE IN FEET

FDS36
STREETCAR SIGNAL

FOR REFERENE ONLY  TRACK BONDING DETAILS 50M EQUILATERAL TURNOUT

£
=S
)
Y

APPROVSEN é‘ $RL (')ACDXEERT!SING NAME OR INITIALS AND DATE INITIALS AND DATE City of Seattle g PC TS4580A
besoneo REB REVEED: Seattle Department =
DEPARTMENT OF FINANCE & ADMINISTRATIVE SERVICES EJR PE CONST. - - Slco
LTK o |2 e FIRST HILL STREETCAR  [flo rsssecc
. . . o4 s oRONICE K0 soPROVED PROJECT 774-721
REVISED AS BUILT .
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Dec/20/2012

NOTES:

1. BOND SWITCH POINTS TO STOCK RAILS WITH 2—-250 KCMIL
STRANDED COPPER BONDS. USE EXOTHERMIC WELDS TO
CONNECT BONDS WITHIN POINT HOUSING. BONDS MUST

PERMIT FREE MOVEMENT OF SWITCH POINTS.

2. BOND CURVED TO STRAIGHT STOCK RAILS WITH 2-250 KCMIL

STRANDED COPPER BONDS.

3. BOND CURVED RAILS WITH 2-250 KCMIL TYPE "G"
CONDUCTORS IN 2J%" CONDUIT, AT POWERED SWITCH

MACHINES ONLY.

4. SHOP FABRICATED INSULATED JOINT AT POWERED SWITCH

MACHINES ONLY.

5. ALL TRACK WORK, INSULATED JOINTS AND BONDING BY

OTHERS.

BONDED RAIL
CONNECTIONS

—

GAUGE

4-g)," (1430)

25 METER TURNOUT FOR EMBEDDED

SIGNAL EQUIPMENT PROCUREMENT — DECEMBER 2012

TRACK _RIGHT HAND SIMILAR

(FOR INFORMATION ONLY)

i
J
|

/ GAUGE LINE

\ GAUGE LINE

\-POWERED OR SPRING
SWITCH OPERATOR
WITH EARTH BOX

SCALE IN FEET

FDSS7

STREETCAR SIGNAL

TRACK BONDING DETAILS 25M TURNOUT

27pm

FOR REFERENCE ONLY

APPROVSE FOR ADVERTISING NAME OR INITIALS AND DATE INITIALS AND DATE City of Seattle glpc  TS4580A
I AR oesioned - REB oo Seattle Department o R/W
DEPARTMENT OF FINANCE & ADMINISTRATIVE SERVICES PE CONST. p
L K SEATTLE, WASHINGTON 20 pueen  EUR PROJ. MCR, of Transportation FIRST HILL STREETCAR Slco  TS4580C
. QR Eé‘; S ORDINANCE NO. Appnofb PROJ ECT VAULT PLAN NO.
¥ = ] CHECKED . 774—721
LTK Engineering Services , revseo 5 oot
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Jan/18/8013

10:34am

474

B«

SIGNAL UNIT

ASPECT SLANT LEFT

By LOCATION

WITH TERMINAL STRIP

ANCHOR BOLTS

B <

TO SC
MANHOLE

SIGNAL LAYOUT

SCALE: 1 1/2"= 10"

OR RIGHT AS REQUIRED

SPLIT BASE JUNCTION BOX

SIGNAL EQUIPMENT PROCUREMENT — DECEMBER 2012

@ L o

I «ife

| I \K\/I' 7 -

L i —

& Il e
SECTION A—A

SCALE: 3'=1-0"

»—>
¢ POLE
—
l;‘E::
ToP -
I
MIDDLE =
BOTTOM - !
L CHT
i
STUD ANCHOR

> <

SECTION PLAN VIEW OF SPLIT BASE

NOTES:

1. PROVIDE THREE ASPECT SIGNAL AS SHOWN ON THIS

DRAWING AND PER THE SPECIFICATIONS,

2. DELIVER SIGNAL TO LOCATION AS DIRECTED BY SDOT FOR

INSTALLATION BY OTHERS.

3. PROVIDE AAR STYLE TERMINAL STRIP IN SPLIT BASE
JUNCTION BOX, FOR CONNECTION OF CABLING FROM THE

SIGNAL CASE TO THE SIGNAL BY OTHERS.

4. PREWIRE SIGNAL HEAD ASPECTS TO JUNCTION BOX.

5. PERFORM FINAL COMMISSIONING AND TESTING.

DIRECTION OF TRAFFIC

'K\ GROUND ROD

@

BACK TO
SIGNAL CASE

SECTION B-B

SCALE: 1 1/2"=1"-0"

FDS38

STREETCAR SIGNAL
TYPICAL SIGNAL LAYOUT
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FOUNDATION
+2" ALL SIDES
NOTE 1

FRONT ACCESS DOOR SIDE

NOTES:

<N\

1-2" CONDUIT TO HANDHOLE
ADJACENT TO TRAFFIC
CONTROL CASE

1-3" CONDUIT TO

POWERED SWITCH MACHINE

1-2" CONDUIT TO ELECTRICAL

TO

POWER HANDHOLE ADJACENT

FOUNDATION

4—2" CONDUITS TO TWC LOOPS

1-2" CONDUIT TO STREETCAR

AHEAD BLANKOUT SIGN

3-2" CONDUITS TO TRACK
TYPICAL IRCUIT K ouT
o CIRCUIT BLOCK OUTS

By OTHERS.

FOUNDATION.

255"

TYPICAL
NOTE 2

STREET SIDE

SIGNAL EQUIPMENT PROCUREMENT — DECEMBER 2012

PR —— 4" CASE FLANGE ALL SIDES

T 1. FOUNDATIONS SHALL BE PROVIDED BY OTHERS
WITH THE DIMENSIONS SHOWN.

2. PROVIDE EQUIPMENT CASES WITH AN OPEN
BOTTOM 40 INCHES BY 21-1/2 INCHES.

3. PROVIDE EPOXY ANCHORS PER THE
SPECIFICATIONS FOR INSTALLATION OF THE CASES

4. PROVIDE A NEOPRENE WITH OPENINGS FOR THE
ANCHORS PER THE SPECIFICATIONS, TO BE
INSTALLED BETWEEN THE CASE AND THE

FDS41

STREETCAR SIGNAL CASE FOUNDATION CONDUIT LAYOUT
S JACKSON ST & 6TH AVE S

1034an

Jan/15/2013

APPROVSEN CF$RL 581/?”5"\1@ wave 0F s g pare | INTIALS AND DATE City of Seattle g{Pc  TS4580A
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PURCHASING AND CONTRACTING SERVICES DIRECTOR

CATIONS AN GIHEIR DOCUMENTS CALLED FOR W SECTION 0-02.3 DF THE PROVECT MAMUAL.






NOTES:

e G| 1. FOUNDATIONS SHALL BE PROVIDED BY OTHERS
FOUNDATION WITH THE DIMENSIONS SHOWN.
+2" ALL SIDES
FRONT ACCESS DOOR SIDE NOTE 1 2. PROVIDE EQUIPMENT CASES WITH AN OPEN

BOTTOM 40 INCHES BY 21-1/2 INCHES.

FDS42
STREETCAR SIGNAL CASE FOUNDATION CONDUIT LAYOUT

SIGNAL EQUIPMENT PROCUREMENT — DECEMBER 2012 S JACKSON ST & 8TH AVE S

| |
i l
| | 3. PROVIDE EPOXY ANCHORS PER THE
f | SPECIFICATIONS FOR INSTALLATION OF THE CASES
I | BY OTHERS.
| ; 4. PROVIDE A NEOPRENE WITH OPENINGS FOR THE
ANCHORS PER THE SPECIFICATIONS, TO BE
| | INSTALLED BETWEEN THE CASE AND THE
l | FOUNDATION.
| 1-2" CONDUIT TO HANDHOLE |
l ADJACENT TO TRAFFIC |
l CONTROL CASE 8-2" CONDUITS TO TWC LOOPS l
I |
| |
| l
| l
o)
_}E | 1-3" CONDUIT TO |
Z l POWERED SWITCH MACHINE I
|
Bk l \ 1
2 | l
.- —N
! S
. ' Q Q O '
g l l
3 | |
| l
i | |
: [ |
| I
l . l
1-2" CONDUIT TO ELECTRICAL .
| POWER HANDHOLE ADJACENT -2 CONDUT TO . |
TO FOUNDATION SPRING SWITCH L-2 CONDUITTO 3-2" CONDUITS TO TRENCH
| SIGNAL “MFI2 Lg‘;‘g% CIRCUIT BLOCKOUTS |
!
| |
§ i I
| |
: | l
| |
2 | 33" STREET SIDE |
g | TYPICAL I
: [ N NOTE 2 — — 4" CASE FLANGE ALL SIDES
Z o
5 4
]
4
:

s
£
O
£
W o
Lo T
5 APPROVED FOR ADVERTISING NAME OR INITIALS AND DATE INITIALS AND DATE ST City of Seattle g|Fc  TS4580A
it NANCY LOCKE REVIEWED: A% : Se R/W
4o DEPARTMENT OF FINANCE & ADMINISTRATIVE SERVICES DESIGNED REE ‘} };]g;}% PE CONST. ) ¢ attle Dep artment g /
UE CHECKED PROJ._MGR. Y O T, : FIRST HILL STREETCAR ~jco  T54580C
28 SEATTLE, WASHINGTON 20 = & : of Transportation AR
2 ; ] ] e, W e N 1 I T e PROJECT ‘
<3| LTK Engineering Services ARAL Ty S 774-721
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NOTES:
[ T T T T T T T T T T T T T T T T T T T T T T T T T T T T T e T T — . — — — — — 7 1. FOUNDATIONS SHALL BE PROVIDED BY OTHERS
! FOUNDATION | WITH THE DIMENSIONS SHOWN,
| FRONT ACCESS DOOR SIDE 2" ALLNS-ITDEES1 l 2. PROVIDE EQUIPMENT CASES WITH AN OPEN
l l BOTTOM 40 INCHES BY 21-1/2 INCHES.
3. PROVIDE EPOXY ANCHORS PER THE
| | SPECIFICATIONS FOR INSTALLATION OF THE CASES
i | 8Y OTHERS,
I ’ 4. PROVIDE A NEOPRENE WITH OPENINGS FOR THE
ANCHORS PER THE SPECIFICATIONS, TO BE
‘ I INSTSIE)L'E]’%NBETWEEN THE CASE AND THE
FOUNDA .
| |
l 1—2" CONDUIT TO HANDHOLE |
I ADJACENT TO TRAFFIC I
CONTROL CASE
| I
| |
| |
| l
| I
g | |
i | |
Be | Al |
l S
2 l l
22 | 4-2" CONDUITS TO
E é TWC LOOPS l
B4 ! |
| |
| I
| I
| l
l 1-2" CONDUIT TO ELECTRICAL I
I POWER HANDHOLE ADJACENT 2" |
TO FOUNDATION
' TYPICAL I
NOTE 3
| I
| |
| |
| |
3
g | |
g i |
2 | 33" STREET SIDE I
b | TYPICAL l
g L NOTE 2 )
& — e e e e e e —— e s —— .~ — . ——— e —— e ——— o —— e e o o —— — 4" CASE FLANGE ALL SIDES
g FDS43
g SIGNAL EQUIPMENT PROCUREMENT DECEMBER 2012 STREETCAR SIGNAL CASE FOUNDATION CONDUIT LAYOUT
oy - S JACKSON ST & 14TH AVE S
55 APPROVED FOR AD}ZERTISING NAME OR INITIALS AND DATE INITIALS AND DATE y City of Seattle glrc  TS4580A
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NOTES:
T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T e e e e e e e e T T T e — — — — — 7 1. FOUNDATIONS SHALL BE PROVIDED BY OTHERS
l FOUNDATION l WITH THE DIMENSIONS SHOWN.
2" ALL SIDES
I FRONT ACCESS DOOR SIDE * NOTE 1 } 2. PROVIDE EQUIPMENT CASES WITH AN OPEN
} | BOTTOM 40 INCHES BY 21-1/2 INCHES.
I 3. PROVIDE EPOXY ANCHORS PER THE
| SPECIFICATIONS FOR INSTALLATION OF THE CASES
{ [ 8Y OTHERS.
| ] 4. PROVIDE A NEOPRENE WITH OPENINGS FOR THE
ANCHORS PER THE SPECIFICATIONS, TO BE
, I INSTALLED BETWEEN THE CASE AND THE
FOUNDATION.
I 1-2" CONDUIT TO HANDHOLE |
I ADJACENT TO TRAFFIC '
I CONTROL CASE ]
| |
| |
| !
: 1
o [ l
g |
o | I
¥
5 1 l
= I |
1] s
i SR
2 | 5-2" CONDUITS TO BROADWAY |
i g! } & HOWELL STREETCAR SIGNAL
Bl DEVICES |
58 |
|
| 1
_§ ! |
I
| 1
5 l l
= 1-2" CONDUIT TO ELECTRICAL
| POWER HANDHOLE ADJACENT 5" I
TO FOUNDATION
! TYPICAL l
I NOTE 3 |
g |
g |
| |
: | |
: |
g | 33" STREET SIDE !
A | TYPICAL |
4 L NOTE 2 .
2 e e o — o — s e — e o ——— o — e —— —— e —— o —— e e e [ 4" CASE FLANGE ALL SIDES
: FDS44
: SIGNAL EQUIPMENT PROCUREMENT DECEMBER 2012 STREETCAR SIGNAL CASE FOUNDATION CONDUIT LAYOUT
1 BROADWAY & E HOWELL ST
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NOTES:

e 1. FOUNDATIONS SHALL BE PROVIDED BY OTHERS
FOUNDATION WITH THE DIMENSIONS SHOWN.
FRONT ACCESS DOOR SIDE +2° ALL SIDES 2. PROVIDE EQUIPMENT CASES WITH AN OPEN

I I
: NOTE : BOTTOM 40 INCHES BY 21—1/2 INCHES.
3. PROVIDE EPOXY ANCHORS PER THE
I | SPECIFICATIONS FOR INSTALLATION OF THE CASES
I | BY OTHERS.
I | 4. PROVIDE A NEOPRENE WITH OPENINGS FOR THE
ANCHORS PER THE SPECIFICATIONS, TO BE
| 1 INSTALLED BETWEEN THE CASE AND THE
| | FOUNDATION.
| |
I |
I I
I I
| |
I 2-2" CONDUITS TO |
| POINT INDICATOR }
_‘E I 2-2" CONDUITS TO TWC LDOPS |
[vq
< | 1-3" CONDUIT TO I
Wt | POWERED SWITCH MACHINE }
e | ol |
| N
| |
2 | I
Z|= I |
| I
1 I I
: | |
: | |
5 | I
1-2" GONDUIT TO ELECTRICAL
| POWER HANDHOLE ADJACENT 1-2" CONDUIT TO I
TO FOUNDATION SPRING SWITCH
I TYPICAL 3-2" CONDUITS TO TRACK |
I NOTE 3 CIRCUIT BLOCKOUTS I
Z]
I I
| |
I I
I I
I I
I 33" STREET SIDE |
| TYPICAL I
NOTE 2
L —_ 4" CASE FLANGE ALL SIDES

FDS45
STREETCAR SIGNAL CASE FOUNDATION CONDUIT LAYOUT

SIGNAL EQUIPMENT PROCUREMENT — DECEMBER 2012 14TH AVE S & S MAIN ST
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PURCHASING SERVICES
REF:       

City of Seattle


Attachment No.      

VENDOR: SEND THIS FORM TO YOUR INSURANCE PROFESSIONAL

INSURANCE AGENT/BROKER: 

( PLEASE COMPLETE THESE FIELDS SO THAT WE MAY CONTACT YOU IF NECESSARY.                 *REQUIRED FIELDS


*NAME:      


TITLE:      


*NAME OF COMPANY         


*EMAIL:      

*TELEPHONE:      

FAX:        

( SEND ORIGINAL CERTIFICATION WITH COPY OF CGL ADDITIONAL INSURED ENDORSEMENT OR BLANKET ADDITIONAL   INSURED POLICY WORDING TO:
THE CITY OF SEATTLE PURCHASING SERVICES DIVISION

                                      

ATTN:      

 





PO Box 94687

                                       

SEATTLE, WA 98124-4678

( SEND COPY OF CERTIFICATION (INCLUDING COPY OF ADDITIONAL INSURED PROVISION) BY FAX TO (206) 470-1279 OR AS AN EMAIL ATTACHMENT IN ADOBE PDF FORMAT TO RISKMANAGEMENT@SEATTLE.GOV .


1. In the “Certificate Holder” field of the certificate of insurance, write “Attention:     .” 

2. Upon award of the contract, Vendor shall, at its sole expense and for the entire term of the contract, provide insurance to the City of Seattle (“City”) as checked below in    days or the city may withdraw its intent to award:

· ( COMMERCIAL GENERAL LIABILITY (CGL) or INSURANCE OR EQUIVALENT INCLUDING: 


( PREMISES 


( PRODUCTS-COMPLETED OPERATIONS 



( CONTRACTUAL LIABILITY  



( STOP GAP/EMPLOYER’S LIABILITY (UNLESS NO OBLIGATION TO INSURE WA STATE WC)

   XCU AND SUBSIDENCE PERILS NOT EXCLUDED

  PRODUCTS/COMPLETED OPNS. ADD’L INSURED FOR THREE (3) YEARS FOLLOWING END OF CONTRACT

· MINIMUM LIMITS OF LIABILITY SHALL BE:   


		    $1,000,000

		EACH OCCURRENCE COMBINED SINGLE LIMIT BODILY INJURY AND PROPERTY DAMAGE (CSL)



		    $2,000,000   

		PRODUCTS/COMPLETED OPERATIONS AGGREGATE



		    $2,000,000   

		GENERAL AGGREGATE



		    $1,000,000   

		EACH ACCIDENT/ DISEASE—POLICY LIMIT/ DISEASE—EACH EMPLOYEE STOP GAP/EMPLOYER’S LIABILITY 





· ( AUTOMOBILE LIABILITY INSURANCE FOR OWNED, NON-OWNED AND HIRED VEHICLES AS APPROPRIATE   
  WITH MINIMUM LIMITS OF LIABILITY SHALL BE $1,000,000 CSL.

· NOTE: GARAGE LIABILITY WITH APPROPRIATE COVERAGES AND LIMITS OF LIABILITY MAY SUBSTITUTE FOR CGL AND AUTOMOBILE INSURANCE.


·  Garage Keeper’s Legal Liability (GKLL) insurance to cover vehicles in vendor’s bailment.  Minimum limit of liability of $        each vehicle and $       each occurrence.   


·  “On-Hook” GKLL coverage required with minimum limit of liability of $      each vehicle.


 IN-TRANSIT POLLUTION LIABILITY CA 99 48/MCS-90 (N/A IF COVERED UNDER AN IN-TRANSIT EXTENSION OF     A CONTRACTOR’S POLLUTION LIABILITY INSURANCE POLICY)


· (  WORKER'S COMPENSATION INSURANCE FOR WASHINGTON STATE AS REQUIRED BY TITLE 51 RCW.


  UMBRELLA/EXCESS/BUMBERSHOOT LIABILITY INSURANCE OVER CGL/MGL/AUTOMOBILE LIABILITY  

MINIMUM LIMIT OF LIABILITY SHALL BE  $1,000,000 CSL  $      CSL ($      MINIMUM TOTAL LIMITS REQUIREMENT)


   CONTRACTOR’S POLLUTION LIABILITY INSURANCE. MINIMUM LIMITS OF LIABILITY SHALL BE  $1,000,000  $      EACH CLAIM WITH A MINIMUM AGGREGATE LIMIT OF 200% OF THE EACH CLAIM LIMIT.  THERE SHALL BE NO REQUIREMENT FOR A DEDICATED PROJECT AGGREGATE LIMIT PROVIDED THAT THE CONTRACTOR SHALL (1) SUBMIT TO THE CITY WITH ITS INSURANCE CERTIFICATION A WRITTEN STATEMENT FROM ITS AUTHORIZED INSURANCE REPRESENTATIVE THAT THE FULL MINIMUM AGGREGATE LIMIT IS AVAILABLE AND HAS NOT BEEN IMPAIRED BY ANY CLAIMS RESERVED ON ANOTHER PROJECT, AND (2) THEREAFTER, UNTIL THE COMPLETION OF THE WORK, THE CONTRACTOR SHALL PROVIDE NOTICE IN WRITING TO THE CITY WITHIN TEN (10) DAYS OF CONTRACTOR’S CONSTRUCTIVE KNOWLEDGE OF ANY PENDING OR ACTUAL IMPAIRMENT OF THE AGGREGATE LIMIT.

   AVIATION LIABILITY INSURANCE WITH MINIMUM LIMITS OF $1,000,000 CSL OR  $      CSL

   PROFESSIONAL LIABILITY INSURANCE WITH MINIMUM LIMIT OF LIABILITY $      EACH CLAIM


 
   WATERCRAFT/P&I LIABILITY INSURANCE WITH MINIMUM LIMITS OF LIABILITY $     

   SHIP REPAIRER’S OR MARINA OPERATOR’S LEGAL LIABILITY INSURANCE COVERING THE VENDOR’S LIABILITY FOR LOSS OR DAMAGE, INCLUDING LOSS OF USE, TO OWNERS OF WATERCRAFT WHILE IN THE VENDOR’S CARE, CUSTODY AND CONTROL FOR THE PURPOSE OF BEING REPAIRED OR SERVICED.  


MINIMUM LIMITS OF LIABILITY SHALL BE $      EACH VESSEL


   JONES ACT LIABILITY WITH MINIMUM LIMITS   $1,000,000 OR $     .

   U.S.L. & H. LIABILITY INSURANCE WITH MINIMUM LIMITS OF LIABILITY $     

   MISCELLANEOUS:        WITH MINIMUM LIMIT $       

TERMS AND CONDITIONS:

1. City of Seattle as Additional Insured: The CGL/MGL insurance shall include “the City of Seattle” as an additional insured for primary and non-contributory limits of liability.


2. No Limitation of Liability: Insurance coverage and limits of liability as specified herein are minimum coverage and limit of liability requirements only.  They shall not be construed to limit the liability of Vendor or any insurer for any claim that is required to be covered hereunder to less than the applicable limits of liability stated in the declarations.  Moreover, the City shall be an additional insured, where additional insured status is required, for the full available limits of liability maintained by vendor, whether those limits are primary, excess, contingent or otherwise.  Vendor expressly understands and agrees that this provision shall override any limitation of liability or similar provision in any agreement or statement of work between the City and Vendor.


3. Claims Made Form:  If any policy is written on a claims made form, the retroactive date shall be prior to or coincident with the effective date of this contract.  Claims made coverage shall be maintained by the Vendor for a minimum of three (3) years following the expiration or earlier termination of this contract, and the Vendor shall provide the City with evidence of insurance for each annual renewal.  If renewal of the claims made form of coverage becomes unavailable or economically prohibitive, the Vendor shall purchase an extended reporting period (“tail”) or execute another form of guarantee acceptable to the City to assure financial responsibility for liability assumed under the contract.


4. Deductibles and Self-Insured Retentions:  Any self-insurance retention or deductible in excess of $ 25,000 that is not “fronted” by an insurer and for which claims the vendor or its third-party administrator is directly responsible for defending and indemnifying must be disclosed on the certificate of liability insurance.  Vendor agrees to defend and indemnify the City under its self-insured or deductible layer and upon City’s request advise the full delivery address of the individual or department to whom a tender of a claim should be directed.   


5. Notice of Cancellation:   Under RCW 48.18.290 (1) (a) and (b) (“Cancellation by insurer”) applicable to insurers licensed to do business in the State of Washington, the City, as a certificate holder for the insurance requirements specified herein and an additional insured, has an interest in any loss which may occur; written notice of cancellation must therefore be actually delivered or mailed to the City not less than 45 days prior to cancellation (10 days as respects non-payment of premium).  As respects surplus lines placements, written notice of cancellation shall be delivered not less than 30 days prior to cancellation (10 days as respects non-payment of premium).


6. Qualification of Insurers:  Insurers shall maintain A.M. Best’s ratings of A- VII unless procured as a surplus lines placement under RCW chapter 48.15, or as may otherwise be approved by the City.


7. Changes in Insurance Requirements: The City shall have the right to periodically review the adequacy of coverages and/or limits of liability in view of inflation and/or a change in loss exposures and shall have the right to require an increase in such coverages and/or limits upon ninety (90) days prior written notice to the Vendor.  Should Vendor, despite its best efforts, be unable to maintain any required insurance coverage or limit of liability due to deteriorating insurance market conditions, it may upon thirty (30) days prior written notice request a waiver of any insurance requirement, which request shall not be unreasonably denied.


8. Evidence of Insurance:  


a. A certificate of liability insurance evidencing coverages, limits of liability and other terms and conditions as specified herein;


b. An attached designated additional insured endorsement or blanket additional insured wording to the CGL/MGL and (if required) Contractor’s Pollution Liability insurance policy.


At any time upon the City’s request, Vendor shall also cause to be timely furnished a copy of declarations pages and schedules of forms and endorsements.  In the event that the City tenders a claim or lawsuit for defense and indemnity invoking additional insured status, and the insurer either denies the tender or issues a reservation of rights letter, Vendor shall in addition cause a complete and certified copy of the requested policy to be timely furnished.

Send evidence of insurance to the City at the addresses at the top of this form. If any questions or issues, contact the City of Seattle Risk Management Division at direct telephone extension (206) 386-0071 or by email at riskmanagement@seattle.gov .

NOTE: CERTIFICATES WITHOUT ATTACHED ADDITIONAL INSURED ENDORSEMENT OR BLANKET ADDITIONAL INSURED WORDING WILL NOT BE APPROVED![image: image1][image: image2][image: image3][image: image4][image: image5][image: image6]
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		Attachment #5







  City of Seattle 


Contract

Terms and Conditions

1. Entire Agreement.  This Contract comprises the entire agreement between the City of Seattle (Seattle) and the Contractor.  The Contract is defined to explicitly include the City’s Purchase Order/Vendor or Blanket Contract, the City’s Solicitation and all Addendums and Vendor’s Offer..  Where there are conflicts between these documents, the controlling documents will be in that same sequence, with the first taking priority over the last listed.

2. Mutual Acceptance:  This Contract has been accepted by both parties upon signature by the City of Seattle.  The Contractor may provide an adjoining signature, or may indicate mutual acceptance by receiving the Contract from the City without objection.  If the Contractor objects, the Contractor must provide immediate written notice to the City Purchasing Department upon receipt of the Contract. 


3. Term:  Any term specified in the solicitation or specification shall prevail. Should this be a one-time purchase, the Contract shall commence on the date the City’s Buyer signs the same and shall expire sixty (60) days after delivery and acceptance of last item.  If a Contract award, this contract shall be for the term specified in the solicitation, and if not specified shall be five years, with one two-year extension allowed at the option of the City.  Such extensions shall be automatic, and shall go into effect without written confirmation, unless the City provides advance notice of the intention to not renew.  The Contractor may provide also provide a notice to not extend, but must provide such notice at least 45 days prior to the otherwise automatic renewal date. 


4. Schedule:   Unless the City Buyer issues a written change, Contractor shall deliver the items or render the services by the due date or delivery schedule stated on the Contract.   At the City’s option, Contractor’s failure to timely deliver or to perform may require expedited shipping at Contractor’s expense, or may be cause for termination of the Contract and the return of all or part of the items at Contractor’s expense.  If Contractor anticipates difficulty in meeting the schedule, the Contractor shall promptly notify the City’s Buyer of such difficulty and the length of the anticipated delay.


5. Limits of Sales to Authorized Products and Services:  Contractor has responsibility to limit sales to those products or services authorized within the Contract, whether authorized by changes and amendments or stated within the original contract scope.  The Contractor is responsible for refusing orders that are not properly authorized by the contract or through other proper Purchase Orders issued by authorized persons from the City.  If the Contractor has consistent sales of unauthorized products or services, the City reserves the right to use any of the following: terminate the contract in accordance with termination provisions, place the Contractor payments on “hold” for all incoming invoices while the City determines which are authorized items eligible for payment, and/or refuse certain invoices that contain non-authorized items. 

6. Adjustments: The City Buyer at any time may make reasonable changes in the place of delivery, installation or inspection; the method of shipment or packing; labeling and identification; extension of contract duration, and ancillary matters that Contractor may accommodate without substantial additional expense to the City.


7. Changes and Expansion Authority: No modification of this Contract shall be effective unless in writing and signed by an authorized representative of the City. The only person authorized to make amendments on behalf of the City is the designated Buyer from City Purchasing, Department of Finance and Administrative Services.  .  The City Buyer shall issue change notices to Contractor, and such notices shall take be considered to take effect and be mutually acceptable, upon sole signature of the City Buyer, unless timely written objection is received from the Contractor..


8. Contract Expansion: This contract may be expanded as mutually agreed, if such expansion is approved by the City Buyer. Expansions must be issued in writing from the City Buyer in a formal notice.  The Buyer will ensure the expansion meets the following criteria collectively:  (a)  it could not be separately bid, (b) the change is for a reasonable purpose, (c) the change was not reasonably known to either the City or Contractors at time of bid or else was mentioned as a possibility in the bid (such as a change in environmental regulation or other law); (d) the change is not significant enough to be reasonably regarded as an independent body of work; (e) the change could not have attracted a different field of competition; and (f) the change does not vary the essential identity or main purpose of the contract.  The Buyer shall make this determination, and may make exceptions for immaterial changes, emergency or sole source conditions, or for other situations as required in the opinion of the Buyer.  Note that certain changes are not considered an expansion of scope, including an increase in quantities ordered, the exercise of options and alternates in the bid, or ordering of work originally identified within the originating solicitation. If such changes are approved, changes are conducted as a written order issued by the City Purchasing Buyer in writing to the Contractor.

9. Invoices:  Invoices must show line item detail and price for each.  Invoices must provide the name of the City employee that placed the order, and the Contract number.  If the pricing structure is based upon a discount below list, or a mark-up above cost, then the Contractor must provide a method for tracking the cost of the item to the City, with the City discount calculation displayed so that pricing discounts can be easily tracked and verified by the City.  Seattle will not be bound by prices contained in an invoice that are higher than those in the contract.  Unless the higher price has been accepted by the City and the contract amended, the invoice may be rejected and returned to the Contractor for corrections.   


For contracts where prevailing wages are required, the Contractor must include a statement that certifies Prevailing Wages have been paid by the Contractor and subcontractors, if any.


10. Delayed Invoice Submittal:  Invoices must be submitted to the City within 60 days, of either the date the City received, inspected and accepted delivery of all goods, the date the City accepted final completion of all services, or the date of receipt of a correct invoice, whichever date is later.

11. Payment:   Seattle agrees to compensate as specified herein or attached, in consideration of acceptable Contractor performance.  Payment shall only be made for services performed and/or product delivered, after receipt, review and authorization by the City.  Such payment shall be paid according to early payment discount terms, or if no early payment discount is offered, thirty (30) days after the City’s receipt and acceptance of the goods or completion and acceptance of the services. Payment periods will be computed from the acceptance date after delivery of all goods, City acceptance after completion of all services, or the date of receipt of a correct invoice, whichever date is later. This section is not intended to restrict partial payments that are specified in the contract.   All dollars referenced in this Contract and attachments are US Dollars.  Also see “Dispute” section for payment of items in Dispute.

12. Late Invoice Payment:  If the City pays an invoice after the 30 day allowance, the Contractor may charge the City no more than 1% interest calculated upon the total invoice amount.  The Contractor is not entitled to any late fees or penalties for late payments. (Per RCW Chapter 39.76.010)

13. Overages/Underage: Shipments shall match the purchase order, any unauthorized advance or excess shipments are returnable at Contractors expense.  The City is not obligated to return overages and will not pay for overages.


14. Taxes, Fees and Licenses.


Fees and Licenses:  Contractor shall pay for and maintain in a current status, any license fees, assessments, permit charges, etc., which are necessary for contract performance.  It is the Contractor’s sole responsibility to monitor and determine any changes or the enactment of any subsequent requirements for said fees, assessments, or charges and to immediately comply with said changes during the entire term of this Contract.  Contractor must pay all custom duties, brokerage or import fees where applicable as part of the contract price.  Contractor shall take all necessary actions to ensure that materials or equipment purchased are expedited through customs.  


Taxes:  Where required by State statute, ordinance or regulation, Contractor shall pay for and maintain in current status all taxes that are necessary for contract performance.  Unless otherwise indicated, Seattle agrees to pay State of Washington sales or use taxes on all applicable consumer services and materials purchased.  No charge by the Contractor shall be made for federal excise taxes and Seattle agrees to furnish Contractor with an exemption certificate where appropriate.  


Withholding payment for taxes/business license fees due the City of Seattle:  If specified by Seattle Municipal Code the Director of the Department of Finance and Administrative Services may withhold payment due a City contractor pending satisfactory resolution of unpaid taxes and fees due the City.


Supplier is to calculate and enter the appropriate Washington State and local sales tax on the invoice.  Tax is to be computed on new items after deduction of any trade-in, in accordance with WAC 458-20-247. 


15. Rebate:  If this Contract includes a rebate, the total rebate due to the City shall be paid in check to the City of Seattle, City Purchasing.  For the first year, rebates will be made for total money spent by the City starting from the date of contract award to the following June.  For every year thereafter, the rebate will be provided to City Purchasing on June 1 of each year or as otherwise required by the Solicitation, to reflect total payments made by the City to the Vendor for the previous 12 month period. The Contractor will calculate the amount due and provide with its rebate, supporting documentation which shall consist of a report showing the 1) City Ordering Department, 2) Invoice Number, 3) Date of Invoice, 4) Dollar Amount “excluding” tax, 5) Rebate Amount per invoice.  This report should also show all credits and returns made by the City Departments.  All monies spent between the City and Contractor are part of the rebate calculation, and monies spent by other public agencies through Interlocal Agreement unless specified otherwise by the City, unless the Contractor can clearly differentiate a spend category or separate contract that is not associated with the contract products or services.  If the rebate is late, the City reserves the right to “hold” all future invoice payments due the Contractor until the rebate has been issued, or to withhold the rebate amount from the next invoice payment due to the Contractor.


16. Pricing:  Pricing reflects the following Terms..  These are in addition to annual Prevailing Wage adjustments if required.  The Buyer may exempt these requirements for extraordinary conditions that could not have been known by either party at the time of bid or other circumstances beyond the control of both parties, as determined in the opinion of the Buyer.  Such changes (whether increases or decreases) may only be issued by the City Purchasing Buyer (Department of Finance and Administrative Services).  No other individual or City Department is authorized to approve such modifications.  Changes shall be issued in writing by the City Purchasing Buyer.  Absent a written contract document, such changes shall not be considered effective.  The Change Order shall not require joint signature, and implies concurrence unless the Contractor rejects in writing immediately upon receipt of such a Change Order.

Requests for Price Decreases:    Contractors can offer greater discounts or lower prices at any time when a specific order is placed or when a long-term change in costs allows the Contractor to offer a permanent change to the contract prices. Requests that reduce pricing charged to the City may be delivered to the City Purchasing Buyer at any time during the contract period.  Such price reductions should use the same pricing structure as the original contract (i.e. discounts below list, mark-up above, fixed price, or hourly rates). The City may likewise initiate a request to the Contractor for price reductions, subject to mutual agreement of the Contractor.  

Requests for Price Increases: Requests that increase costs to the City must be delivered to the City Purchasing Buyer in accordance to the rules below.  No other employee may accept a rate increase request on behalf of the City.  Any invoice that is sent to the City with pricing above that specified by the City in writing within this Contract or specified within an official written change issued by City Purchasing to this contract, shall be invalid.  Payment of an erroneous invoice does not constitute acceptance of the erroneous pricing, and the City would seek reimbursement of the overpayment or would withhold such overpayment from future invoices.


A. Discount from Manufacturer List Pricing:  The City will not accept requests to change discount rates below Manufacturer List prices or mark-up above wholesale, except for those that are more favorable to the City than the original contract.  As manufacturer list prices change, the net price to the City will automatically change in the same percentage as the discount rate to the City.  

B. One-time Purchase Order Prices:  For a one-time purchase, pricing shall be firm and fixed for that purchase, and shall not be subject to requests for price increases by the Contractor.  With this said, the Contractor may submit requests to reduce and decrease the price.


C. Hourly Rates or Service Pricing:  For multi-year contracts that provide services.  The Contractor may submit a price reduction that implements a lower and more favorable cost to the City at anytime during the contract. Contractor requests for rate increases must be no sooner than two years after contract signature, are at the discretion of the Buyer; and must be:


1. The direct result of increases to wage rates and do not exceed the U.S. Dept. of Labor Consumer Price Index (CPI)for All Urban Consumers Seattle-Tacoma-Bremerton  or other appropriate service rate index agreed upon between the Buyer and the Contractor.

2. Calculated over the previous 12-month period.  


3. Not produce a higher profit margin than that on the original contract.


4. Clearly identify the service titles and the hours of service performed if specified within the contract and the before and after wage rates for such titles.


5. Be filed with Buyer a minimum of 90 calendar days before the effective date of proposed increase.


6. Be accompanied by detailed documentation acceptable to the Buyer sufficient to warrant the increase.  


7. The Adjustment (if any) shall remain firm and fixed for at least 365 days after the effective date of the adjustment.


8. Should not deviate from the original contract pricing scheme/methodology


D. Fixed Product Pricing:  For contracts that provide on-going, multiple year supply of products,the Contractor may submit notice of a price reduction that provides lower prices to the City, at any time during the contract.  Requests by the Contractor to increase pricing shall be no sooner than two years after the execution of the contract, are at the discretion of the Buyer; and must also be: 


1. The direct result of increases at the manufacturer's or supplier’s level). 


2. Incurred one (1) year after contract commencement date.  


3. Not produce a higher profit margin than that on the original contract.


4. Clearly identify the items impacted by the increase.


5. Be filed with Buyer a minimum of 90 calendar days before the effective date of proposed increase.


6. Be accompanied by detailed documentation acceptable to the Buyer sufficient to warrant the increase.  


7. The United States published indices such as the The U.S. Dept. Of Labor Consumer Price Index (CPI), Producer Price Index (PPI) or other data may be referenced to help substantiate the Contractor’s documentation.  The Adjustment (if any) shall remain firm and fixed for at least 365 days after the effective date of the adjustment.


8. Should not deviate from the original contract pricing scheme/methodology.


17. Catalogue and Manufacturer List Pricing:  Upon City request, the Contractor shall provide access to the “Manufacturer’s Current Price List” in electronic and/or paper format.  Such requests may be for current catalogue pricing or for past catalogue that are within the term of the contract.  


18. Order Cancellation - Returns and Restocking:  Unless specified otherwise in the Solicitation the following shall apply:

· Contractor Error: No restocking charge for items ordered due to Contractor error.  Contractor pays all shipping costs.


· Stocked Items:  No restocking fee applies if new, unused, in original packaging and shipped back within 30 days of receipt by the City.  Customer pays the shipping cost.


· Non-Stocked Items:  Item(s) may be returned if new, unused, in original packaging and shipped back within 30 days of receipt.    The Contractor may charge the customer reasonable expenses incurred up until the date of cancellation,  expenses that could not be reasonably avoided or offset by the Contractor. In no event will the charge exceed 10%” of the total cost of the order.


· Non-Standard Items:  Items that are custom engineered and fabricated to design specifications may be returned under the terms negotiated between the parties upon request of the City.


· Failure to perform:  If Contractor has presented a particular product as suitable and fit for the purpose described by the City herein or upon order by the City, and the product fails to perform as advised and/or specified, that shall be defined as a Contractor error.  No restocking charge shall be charged to the City.  Further, if such fitness could not have been determined until the product had been in use, the City may return the product opened and used within 30 days of receipt without penalty or charges due to the City. 


19. Idling Prohibited (Delivery Services):  Vehicles and/or diesel fuel trucks shall not idle at the time and location of the delivery to the City for more than five minutes.  The City requires Contractors to utilize practices that reduce fuel consumption and emission discharge, including turning off trucks and vehicles during delivery of products to the City.  Exceptions to this requirement include when a vehicle is making deliveries and associated power is necessary; when the engine is used to provide power in another device, and  if required for proper warm-up and cool-down of the engine.  Specific examples include “bucket” trucks that allow a worker to reach wires on telephone poles or tree branches for trimming; and vehicles with a lift on the back of a truck to move products in and out of the truck.  The City of Seattle has a commitment to reduction of unnecessary fuel emissions.  The City intends to improve air quality by reducing unnecessary air pollution from idling vehicles. Limiting car and truck idling supports cleaner air, healthier work environments, the efficient use of city resources, the public’s enjoyment of City properties and programs, conservation of natural resources, and good stewardship practices.


20. Travel and Direct Charges:  If the specifications or scope of work for this purchase have specifically identified travel and/or direct costs that the City intends to reimburse, then the following requirements shall apply.  All such expenses must be pre-approved in writing by the Project Manager. If the specifications and scope of work do not clearly identify such costs for compensation, than no compensation will be given.  

· City will reimburse the Contractor at actual cost for expenditures that are pre-approved by the City in writing and are necessary and directly applicable to the work required by this Contract provided that similar direct project costs related to the contracts of other clients are consistently accounted for in a like manner.  Such direct project costs may not be charged as part of overhead expenses.  Direct charges may include, but are not limited to the following items: travel, printing, long distance telephone, supplies, computer charges, and fees of subconsultants or subcontractors.


· The billing for third party direct expenses specifically identifiable with this project shall be an itemized listing of the charges supported by copies of the original bills, invoices, expense accounts, subconsultant/subcontractor paid invoices, and other supporting documents used by the Contractor to generate invoice(s) to the City.  The original supporting documents shall be available to the City for inspection upon request.  All charges must be necessary for the services provided under this Contract.


· The City will reimburse the actual cost for travel expenses incurred as evidenced by copies of receipts (excluding meals) supporting such travel expenses, and in accordance with the City of Seattle Travel Policy, details of which can be provided upon request.  


· Airfare: Airfare will be reimbursed at the actual cost of the airline ticket.  The City will reimburse for Economy or Coach Fare only.  Receipts detailing each airfare are required.


· Meals:  Meals will be reimbursed at the Federal Per Diem daily meal rate (excluding the “Incidental” portion of the published Federal M&I Rate) for the city in which the work is performed.  Receipts are not required as documentation.  The invoice shall state “the meals are being billed at the Federal Per Diem daily meal rate”, and shall detail how many of each meal is being billed (e.g. the number of breakfasts, lunches, and dinners).  The City will not reimburse for alcohol at any time.


· Lodging:  Lodging will be reimbursed at actual cost incurred up to a maximum of the published Runzheimer Cost Index for the city in which the work is performed (the current maximum allowed reimbursement amount can be provided upon request).  Receipts detailing each day / night lodging are required.  The City will not reimburse for ancillary expenses charged to the room (e.g. movies, laundry, mini bar, refreshment center, sundry items, etc.)

As an alternative, lodging may be billed at the published Federal Per Diem daily lodging rate for the city in which the work is performed.  If this method is used, receipts are not required for documentation.  If this method is used, the invoice shall state that "the lodging is being billed at the Federal Per Diem daily lodging rate."


· Vehicle mileage:  Vehicle mileage will be reimbursed at the Federal Internal Revenue Service Standard Business Mileage Rate in affect at the time the mileage expense is incurred  Please note: payment for mileage for long distances traveled will not be more than an equivalent trip round-trip airfare of a common carrier for a coach or economy class ticket.

· Rental Car: Rental car expenses will be reimbursed at the actual cost of the rental.  Rental car receipts are required for all rental car expenses.  The City will reimburse for a standard car of a mid-size class or less.  The City will not reimburse for ancillary expenses charged to the car rental (e.g. GPS unit).

· Miscellaneous Travel (e.g. parking, rental car gas, taxi, shuttle, toll fees, ferry fees, etc.):  Miscellaneous travel expenses will be reimbursed at the actual cost incurred.  Receipts are required for each expense of $10.00 or more.


· Miscellaneous other business expenses (e.g. printing, photo development, binding): Other miscellaneous business expenses will be reimbursed at the actual cost incurred.  Receipts are required for all miscellaneous expenses that are billed.


· Subcontractor: Subcontractor expenses will be reimbursed at the actual cost incurred.  Copies of all subcontractor invoices that are rebilled to the City are required.

21. Delivery Time:  Except when instructed otherwise, delivery must be made during normal working hours and within timeframes proposed by Contractor herein and as accepted by Seattle.  Failure to comply may subject Contractor to non-delivery assessment charges and/or damages as appropriate.  Seattle reserves the right to refuse shipment when delivered before or after normal working hours.  Contractor shall verify specific working hours of offices and so instruct carrier(s) to deliver accordingly.  The acceptance by Seattle of late performance without objection or reservation shall not waive the right of Seattle to claim damages for such breach, nor preclude Seattle from pursuing any other remedy provided herein, including termination, nor constitute a waiver of the requirements for the timely performance of any obligation remaining to be performed by Contractor.  


22. Title, Risk of Loss, Freight, Overages or Underages: Contractor warrants that he/she has properly produced, stored, packaged, boxed and shipped the products and goods for delivery, at Contractor’s expense. No charges will be allowed for handling that includes but is not limited to packing, wrapping, bags, containers, or reels, unless otherwise stated herein. All deliveries are to be made to the applicable delivery location in accordance with Interstate Commerce Commission rules or as indicated in Purchase Order.  When applicable, Contractor shall take necessary actions to safeguard items during inclement weather. Title of goods received under this contract shall remain with the Contractor until they are delivered, inspected and accepted at the address specified, at which time title passes to Seattle. Regardless of FOB point, Contractor agrees to bear all risks of loss, injury, or destruction of goods and materials ordered herein which occur prior to delivery, inspection and acceptance by Seattle.  Such loss, injury, or destruction shall not release Contractor from any obligations under.  Prices include freight prepaid and allowed.  Contractor assumes the risk of every increase, and receives the benefit of every decrease, in delivery rates and charges.  Shipments shall correspond with the Contract; any unauthorized advance or excess shipment is returnable at Contractor’s expense.


23. Identification:   All invoices, packing slips, packages, instruction manuals, correspondence, shipping notices, shipping containers, and other written documents affecting this contract shall be identified by the applicable purchase order number.  Packing lists shall be enclosed with each shipment, indicating the contents therein. 


24. Rejection of Goods:  Goods shall not be deemed accepted until he City completes receipt, inspection and acceptance.  The City may reject goods upon notice to the Contractor without the requirement to specify the reason(s) for rejection.  The City can return non-conforming goods, require Contractor to replace non-conforming goods, or require Contractor to repair non-confirming goods to meet requirements, at the Contractor cost.


25. Liens:  Contractor warrants all products are free and clear of liens.

26. Contract Notices:  Contract notices shall be delivered to the Buyer at the addresses specified in the solicitation.


27. Representations:   Contractor represents and warrants that it has the requisite training, skill and experience necessary to provide Work and is appropriately accredited and licensed by all applicable agencies and governmental entities.


28. Warranties:   Contractor warrants that all materials, equipment, and/or services provided under this Contract shall be fit for the purpose(s) for which intended, for merchantability, are properly packaged, proper instructions and warnings are supplied, that all goods comply with applicable safety and health standards, that an MSDS Sheet is supplied as required by law, and that products or services conform to the requirements and specifications herein.  Acceptance of any service and inspection incidental thereto by Seattle shall not alter or affect the obligations of the Contractor or the rights of Seattle.


29. Independent Contractor:   It is the intention and understanding of the Parties that Contractor shall be an independent contractor and that Seattle shall be neither liable for nor obligated to pay sick leave, vacation pay or any other benefit of employment, nor to pay any social security or other tax that may arise as an incident of employment.  The Contractor shall pay all income and other taxes as due.  Industrial or other insurance that is purchased for the benefit of the Contractor shall not be deemed to convert this Contract to an employment contract.  It is recognized that Contractor may or will be performing work during the term for other parties and that Seattle is not the exclusive user of the services that Contractor provides.


30. Inspection:  Work shall be subject, at all times, to inspection by and with approval of Seattle, but the making (or failure or delay in making) such inspection or approval shall not relieve Contractor of responsibility for performance of the Work in accordance with this Contract, notwithstanding Seattle’s knowledge of defective or noncomplying performance, its substantiality or the ease of its discovery.  Contractor shall provide sufficient, safe, and proper facilities and equipment for such inspection and free access to such facilities.


31. Performance:  Acceptance by Seattle of unsatisfactory performance with or without objection or reservation shall not waive the right to claim damage for breach, or terminate the contract, nor constitute a waiver of requirements for satisfactory performance of any obligation remaining to be performed by Contractor.

32. Affirmative Efforts: 


· Employment Actions:  Contractor shall not discriminate against any employee or applicant for employment because of race, religion, creed, age, color, sex, marital status, sexual orientation, gender identity, political ideology, ancestry, national origin, or the presence of any sensory, mental or physical handicap, unless based upon a bona fide occupational qualification.  Contractor shall take affirmative action to ensure that applicants are employed, and that employees are treated during employment, without regard to their creed, religion, race, age, color, sex, national origin, marital status, political ideology, ancestry, sexual orientation, gender identity, or the presence of any sensory, mental or physical handicap.  Such action shall include, but not be limited to employment, upgrading, promotion, demotion, or transfer; recruitment or recruitment advertising, layoff or termination, rates of pay, or other forms of compensation and selection for training.  


· In accordance with Seattle Municipal Code Chapter 20.42, Contractor shall actively solicit the employment and subcontracting of women and minority group members when there are commercially useful purposes for fulfilling the scope of work.  


· In the event Subcontracting is considered appropriate and feasible to contract performance, the Contractor shall develop a Subcontracting Plan, which also may be referred to as an Outreach Plan.  The Subcontracting (Outreach) Plan shall specify the Contractor’s affirmative efforts and an agreement to the City for subcontracting to women and minority businesses, and/or diverse employment.  The Subcontracting (Outreach) Plan, as submitted and/or as agreed upon with the City thereafter, shall be incorporated as a material part of the Contract. In preparing the Subcontracting (Outreach) Plan, Contractors shall actively solicit qualified, available and capable women and minority-owned businesses to perform the subcontracting work for the contract.  The Contractor shall submit the Subcontracting (Outreach) Plan to the City with the solicitation and/or prior to contract execution. At the request of the City, Contractor shall promptly furnish evidence of the Contractor’s compliance with these requirements, which may include a list of all subcontractors and/or WMBE subcontractors, and may include a request for copies of the executed agreements between the Contractor and subcontractors, invoices and/or performance reports.

· If upon investigation, the Director of Finance and Administrative Services finds probable cause to believe that the Contractor has failed to comply with the requirements of this Section, the Contractor shall notified in writing.  The Director of Finance and Administrative Services shall give Contractor an opportunity to be heard, after ten calendar days’ notice.  If, after the Contractor’s opportunity to be heard, the Director of Finance and Administrative Services still finds probable cause, s/he may suspend the Contract and/or withhold any funds due or to become due to the Contractor, pending compliance by the Contractor with the requirements of this Section.


· Any violation of the mandatory requirements of this Section, or a violation of Seattle Municipal Code Chapter 14.04 (Fair Employment Practices), Chapter 14.10 (Fair Contracting Practices), Chapter 20.45 (City Contracts – Non-Discrimination in Benefits), or other local, state, or federal non-discrimination laws, shall be a material of contract for which the Contractor may be subject to damages and sanctions provided for by the Contractor Contract and by applicable law.   In the event the Contractor is in violation of this Section shall be subject to debarment from City contracting activities in accordance with Seattle Municipal Code Section 20.70 (Debarment).


33. Assignment and Subcontracting: Contractor shall not assign or subcontract any of its obligations under this Contract without Seattle’s written consent, which may be granted or withheld in Seattle’s sole discretion.  Any subcontract made by Contractor shall incorporate by reference all the terms of this Contract except Equal Benefit provisions. Contractor shall ensure that all subcontractors comply with the obligations and requirements of the subcontract, except for Equal Benefit provisions.  Seattle’s consent to any assignment or subcontract shall not release the Contractor from liability under this Contract, or from any obligation to be performed under this Contract, whether occurring before or after such consent, assignment, or subcontract. 


34. Key Persons and Subcontractors.  Contractor shall not transfer, reassign or replace any individual or subcontractor that is determined to be essential or that has been agreed upon in the Contractor’s Subcontracting (Outreach) Plan, without express written consent of Seattle.  If during the term of this Contract, any such individual leaves the Contractor’s employment or any named subcontract is terminated for any reason, Contractor shall notify Seattle and seek approval for reassignment or replacement with an alternative individual or subcontractor. Upon Seattle’s request, the Contractor shall present to Seattle, one or more subcontractors or individual(s) with greater or equal qualifications as a replacement.  Continued achievement of the Subcontracting (Outreach) Plan that was incorporated into this Contract by reference, if any, and the associated subcontract awards, aspirational goals and efforts, will be one of the considerations in approval of such changes. Seattle’s approval or disapproval shall not be construed to release the Contractor from its obligations under this Contract.  

35. Involvement of Current and Former City Employees. If a Contractor has any current or former City employees, official or volunteer, working or assisting on solicitation of City business or on completion of an awarded contract, you must provide written notice to City Purchasing of the current or former City official, employee or volunteer’s name.  The Vendor Questionnaire within your bid documents prompts you to answer that question.  You must continue to update that information to City Purchasing during the full course of the contract.  The Vendor is to be aware and familiar with the Ethics Code, and educate vendor workers accordingly.


36. Equal Benefits. 


· Compliance with SMC Ch. 20.45: The Contractor shall comply with the requirements of SMC Ch. 20.45 and Equal Benefits Program Rules implementing such requirements, under which the Contractor is obligated to provide the same or equivalent benefits (“equal benefits”) to its employees with domestic partners as the Contractor provides to its employees with spouses.  At Seattle’s request, the Contractor shall provide complete information and verification of the Contractor’s compliance with SMC Ch. 20.45.   Failure to cooperate with such a request shall constitute a material breach of this Contract.  (For further information about SMC Ch. 20.45 and the Equal Benefits Program Rules call (206) 684-0430 or review information at http://cityofseattle.net/contract/equalbenefits/.)


· Remedies for Violations of SMC Ch. 20.45:  Any violation of this section shall be a material breach of Contract for which the City may:


a. Require the Contractor to pay actual damages for each day that the Contractor is in violation of SMC Ch. 20.45 during the term of the Contract; or


b. Terminate the Contract; or 


c. Disqualify the Contractor from bidding on or being awarded a City contract for a period of up to five (5) years; or


d. Impose such other remedies as specifically provided for in SMC Ch. 20.45 and the Equal Benefits Program Rules promulgated there under.


37. Publicity:   No news release, advertisement, promotional material, tour, or demonstration related to the City’s purchase or use of the Contractor’s product or any work performed pursuant to this Contract shall be produced, distributed or take place without the prior, specific written approval of the City’s Project Director or his/her designee.

38. Proprietary and Confidential Information: 

1.  Contractor understands that any records (including but not limited to bid or proposal submittals, the Agreement,  and any other contract materials) it submits to the City, or that are used by the City even if the Contractor possesses the records, are public records under Washington State law, RCW Chapter 42.56. Public records must be promptly disclosed upon request unless a statute exempts them from disclosure. The Contractor also understands that even if part of a record is exempt from disclosure, the rest of that record generally must be disclosed.


2.  If the City receives a public disclosure request made pursuant to RCW 42.56, the City will not assert an exemption from disclosure on behalf of the Contractor. For materials that the Contractor has properly marked, the City may notify the Contractor of the request and postpone disclosure for ten business days to allow the Contractor to file a lawsuit seeking an injunction preventing the release of documents pursuant to RCW 42.56.540.  Any notification is provided as a courtesy and is not an obligation on behalf of the City. Unless the Contractor obtains and serves an injunction upon the City before the close of business on the tenth business day after the date of the notification, the City may release the documents. It is the Contractor’s discretionary decision whether to file the lawsuit.


3.  In order to request that material not be disclosed until receipt of notification of a public disclosure request, you must identify the specific materials and citations very clearly on the City Contractor Questionnaire that you believe are exempt from disclosure.  The City will not withhold material for notification if the Contractor simply marked confidential on the document header, footer, stamped on all pages, or offered a generic statement that the entire document is protected.  Only material specifically listed and properly cited on the Contractor Questionnaire will be temporarily withheld until the City provides notification of a public disclosure request.   


4.  If the Contractor does not obtain and serve an injunction upon the City within 10 business days of the date of the City’s notification of the request, the Contractor is deemed to have authorized releasing the record.


5.  If the Contractor does not submit a request within the Contractor Questionnaire, the Contractor is deemed to have authorized releasing any and all information submitted to the City. 


6.  Notwithstanding the above, the Contractor must not take any action that would affect (a) the City’s ability to use goods and services provided under this Agreement or (b) the Contractor’s obligations under this Agreement.


7.  The Contractor will fully cooperate with the City in identifying and assembling records in case of any public disclosure request.


39. Indemnification:   To the extent permitted by law, the Contractor shall protect, defend, indemnify and hold the City harmless from and against all claims, demands, damages, costs, actions and causes of actions, liabilities, fines, penalties,  judgments, expenses and attorney fees, resulting from the injury or death of any person or the damage to or destruction of property, or the infringement of any patent, copyright, trademark or trade secret, arising out of the work performed or goods provided under this Contract, or the Contractor’s violation of any law, ordinance or regulation, contract provision or term, or condition of regulatory authorization or permit, except for damages resulting from the sole negligence of the City.  As to the City of Seattle, the Contractor waives any immunity it may have under RCW Title 51 or any other Worker’s Compensation statute.  The parties acknowledge that this waiver has been negotiated by them, and that the contract price reflects this negotiation.

40. Insurance:  Unless specified otherwise, the following is in effect.  Contractor shall maintain at its own expense at all times during the term of this Contract the following insurance with limits of liability consistent with those generally carried by similarly situated enterprise: 


1.
Minimum Coverages and Limits of Liability. Contractor shall at all times during the term of this Agreement maintain continuously, at its own expense, minimum insurance coverage’s and limits of liability as specified below:


A.
Commercial General Liability (CGL) insurance, including:



- Premises/Operations




 -Products/Completed Operations



- Personal/Advertising Injury




- Contractual 




- Independent Contractors 


                                           - Stop Gap/Employers Liability


With minimum limits of liability of $1,000,000 each occurrence combined single limit bodily injury and property damage (“CSL”), except:



$1,000,000 Personal/Advertising Injury




$1,000,000 each /disease/employee Stop Gap/Employer’s Liability


B.
Automobile Liability insurance, including coverage for owned, non-owned, leased or hired vehicles with a minimum limit of liability of $1,000,000 CSL.


C.
 Worker’s Compensation for industrial injury to Contractor’s employees in accordance with the provisions of Title 51 of the Revised Code of Washington. 


2.
Seattle as Additional Insured.  The City of Seattle shall be included as an additional insured under CGL and Automobile Liability insurance for primary and non-contributory limits of liability.


3.
No Limitation of Liability. The limits of liability specified herein in subparagraph 1.A. are minimum limits of liability only and shall not be deemed to limit the liability of Contractor or any Contractor insurer except as respects the stated limit of liability of each policy.  Where required to be an additional insured, the City of Seattle shall be so for the full limits of liability maintained by Contractor, whether such limits are primary, excess, contingent or otherwise.


4.
Minimum Security Requirement.  All insurers must be rated A- VII or higher in the current A.M. Best's Key Rating Guide and licensed to do business in the State of Washington unless coverage is issued as surplus lines by a Washington Surplus lines broker.


5.
Self-Insurance.  Any self-insured retention not fronted by an insurer must be disclosed.  Any defense costs or claim payments falling within a self-insured retention shall be the responsibility of Contractor.


6.
Evidence of Coverage.  Prior to performance of any scope of work, Contractor shall provide certification of insurance acceptable to the City evidencing the minimum coverage’s and limits of liability and other requirements specified herein.  Such certification must include a copy of the policy provision documenting that the City of Seattle is an additional insured for commercial general liability insurance on a primary and non-contributory basis.  


41. Audit: Upon request, Contractor shall permit Seattle, and any other governmental agency involved in the funding of the Work (“Agency”), to inspect and audit all pertinent books and records of Contractor, any subcontractor, or any other person or entity that performed work in connection with or related to the Work, at any and all times deemed necessary by Seattle or Agency, including up to six years after the final payment or release of withheld amounts has been made under this Contract.  Such inspection and audit shall occur in King County, Washington or other such reasonable location as Seattle or Agency selects.  The Contractor shall supply Seattle with, or shall permit Seattle to make, a copy of any books and records and any portion thereof.  The Contractor shall ensure that such inspection, audit and copying right of Seattle and Agency is a condition of any subcontract, agreement or other arrangement under which any other person or entity is permitted to perform work under this Contract.  Also see Federal provisions for federal access when this contract is paid in part or in whole by federal fund sources.

42. Contractual Relationship: The relationship of Contractor to Seattle by reason of this Contract shall be that of an independent contractor.  This Contract does not authorize Contractor to act as the agent or legal representative of Seattle for any purpose whatsoever.  Contractor is not granted any express or implied right or authority to assume or create any obligation or responsibility on behalf of or in the name of Seattle or to bind Seattle in any manner or thing whatsoever.


43. Supervision and Coordination:  Contractor shall:


· Competently and efficiently, supervise and direct the implementation and completion of all contract requirements specified herein.


· Designate in its bid or proposal to Seattle, a representative(s) with the authority to legally commit Contractor’s firm.  All communications given or received from the Contractor’s representative shall be binding on the Contractor.


· Promote and offer to City of Seattle employees only those materials, equipment and/or services as stated herein and allowed for by contractual requirements.  Violation of this condition will be grounds for contract termination.


44. Compliance with Law: 


· General Requirement:   The Contractor, at its sole cost and expense, shall perform and comply with all applicable laws of the United States and the State of Washington; the Charter, Municipal Code, and ordinances of The City of Seattle; and rules, regulations, orders, and directives of their respective administrative agencies and officers.


· Licenses and Similar Authorizations:   The Contractor, at no expense to the City, shall secure and maintain in full force and effect during the term of this Contract all required licenses, permits, and similar legal authorizations, and comply with all related requirements.


· Taxes:   The Contractor shall pay, before delinquency, all taxes, import duties, levies, and assessments arising from its activities and undertakings under this Contract; taxes levied on its property, equipment and improvements; and taxes on the Contractor's interest in this Contract. 


45. No Gifts or Gratuities: Contractor shall not directly or indirectly offer anything of value (such as retainers, loans, entertainment, favors, gifts, tickets, trips, favors, bonuses, donations, special discounts, work or meals) to any City employee, volunteer or official, that is intended, or may appear to a reasonable person to be intended, to obtain or give special consideration to the Contractor.  Promotional items worth less than $25 may be distributed by the Contractor to City employees if the Contractor uses the items as routine and standard promotions for business. Any violation of this provision may result in termination of this Contract.  Nothing in this Contract prohibits donations to campaigns for election to City office, so long as the donation is disclosed as required by the election campaign disclosure laws of the City and of the State.


46. Contract Workers with 1,000 Hours: Throughout the life of the Contract, Contractor shall provide written notice to City Purchasing and the City Project Manager of any contract worker that shall perform more than 1,000 hours of contract work for the City within a rolling 12-month period.  Such hours include those that the contract worker performs for the Contract, and any other hours that the worker performs for the City under any other contract.  Such workers are subject to the requirements of the City Ethics Code, Seattle Municipal Code 4.16.  The Contractor shall advise their Contract workers as applicable.


47. Intellectual Property Rights:   

Patents:  Contractor hereby assigns to Seattle all rights in any invention, improvement, or discovery, together with all related information, including but not limited to, designs, specifications, data, patent rights and findings developed in connection with the performance of Contract or any subcontract hereunder.  Notwithstanding the above, the Contractor does not convey to Seattle, nor does Seattle obtain, any right to any document or material utilized by Contractor that was created or produced separate from this Contract or was preexisting material (not already owned by Seattle), provided that the Contractor has clearly identified in writing such material as preexisting prior to commencement of the Work.  To the extent that preexisting materials are incorporated into the Work, the Contractor grants Seattle an irrevocable, non-exclusive, fully paid, royalty-free right and/or license to use, execute, reproduce, display, and transfer the preexisting material, but only as an inseparable part of the Work.


Copyrights:  For materials and documents prepared by Contractor in connection with Work, Contractor shall retain the copyright (including the right of reuse) whether or not the Work is completed.  Contractor grants to Seattle a non-exclusive, irrevocable, unlimited, royalty-free license to use every document and all other materials prepared by the Contractor for Seattle under this Contract.  If requested by Seattle, a copy of all drawing, prints, plans, field notes, reports, documents, files, input materials, output materials, the media upon which they are located (including cards, tapes, discs and other storage facilities), software programs or packages (including source code or codes, object codes, upgrades, revisions, modifications, and any related materials) and/or any other related documents or materials developed solely for and paid for by Seattle in connection with the Work, shall be promptly delivered to Seattle. 


Seattle may make and retain copies of such documents for its information and reference in connection with their use on the project.  The Contractor does not represent or warrant that such documents are suitable for reuse by Seattle, or others, on extensions of the project, or on any other project. Contractor represents and warrants that it has all necessary legal authority to make the assignments and grant the licenses required by this Section.


48. No personal liability:  No officer, agent or authorized employee of the City shall be personally responsible for any liability arising under this Contract, whether expressed or implied, nor for any statement or representation made herein or in any connection with this Contract.


49. Binding Effect:   The provisions, covenants and conditions in this Contract apply to bind the parties, their legal heirs, representatives, successors, and assigns. 


50. Waiver:   No covenant, term or condition or the breach thereof shall be deemed waived, except by written consent of the party against whom the waiver is claimed, and any waiver of the breach of any covenant, term or condition shall not be deemed to be a waiver of any preceding or succeeding breach of the same or any other covenant, term or condition.  Neither the acceptance by Seattle of any performance by the Contractor after the time the same shall have become due nor payment to the Contractor for any portion of the Work shall constitute a waiver by Seattle of the breach or default of any covenant, term or condition unless otherwise this is expressly agreed to by Seattle, in writing.  The City’s failure to insist on performance of any of the terms or conditions herein or to exercise any right or privilege or the City’s waiver of any breach hereunder shall not thereafter waive any other term, condition, or privilege, whether the same or similar type.

51. Anti-Trust:  Seattle maintains that, in actual practice, overcharges resulting from antitrust violations are borne by the purchaser.  Therefore the Contractor hereby assigns to Seattle any and all claims for such overcharges except overcharges which result from antitrust violations commencing after the price is established under this contract and which are not passed on to Seattle under an escalation clause.


52. Applicable Law:   This Contract shall be construed under the laws of the State of Washington.  The venue for any action relating to this Contract shall be in the Superior Court for King County, State of Washington. 


53. Remedies Cumulative:   Remedies under this Contract are cumulative; the use of one remedy shall not be taken to exclude or waive the right to use another. 

54. Captions:  The titles of sections, or subsections, are for convenience only and do not define or limit the contents.


55. Severability:   Any invalidity, in whole or in part, of any provision of this Contract shall not affect the validity of any other of its provisions. 


56. Disputes:  Seattle and Contractor shall maintain business continuity to the extent practical while pursuing disputes. Any dispute or misunderstanding that may arise under this Contract concerning Contractor's performance shall first be resolved, if mutually agreed to be appropriate, through negotiations between the Contractor's Project Manager and Seattle's Project Manager, or if mutually agreed, referred to the City’s named representative and the Contractor's senior executive(s).  Either party may decline or discontinue such discussions and may then pursue other means to resolve such disputes, or may by mutual agreement pursue other dispute alternatives such as alternate dispute resolution processes. Nothing in this dispute process shall in any way mitigate the rights, if any, of either party to terminate the contract in accordance with the termination provisions herein.


Notwithstanding above, if Seattle believes in good faith that some portion of Work has not been completed satisfactorily, Seattle may require Contractor to correct such work prior to Seattle payment.  In such event, Seattle must clearly and reasonably provide to Contractor an explanation of the concern and the remedy that Seattle expects.  Seattle may withhold from any payment that is otherwise due, an amount that Seattle in good faith finds to be under dispute, or if the Contractor does not provide a sufficient remedy, Seattle may retain the amount equal to the cost to Seattle for otherwise correcting or remedying the work not properly completed.  


57. Termination:

For Cause:  Seattle may terminate this Contract if the Contractor is in material breach of any of its terms , and such breach has not been corrected to Seattle’s reasonable satisfaction in a timely manner.


For City’s Convenience:  Seattle may terminate this Contract in whole or in part, without cause and for any reason including Seattle’s convenience, upon written notice to the Contractor.

Nonappropriation of Funds:  Seattle may terminate this Contract at any time without notice due to nonappropriation of funds, whether such funds are local, state or federal grants, and no such notice shall be required notwithstanding any notice requirements that may be agreed upon for other causes of termination.


Acts of Insolvency:  Seattle may terminate this Contract by written notice to Contractor if the Contractor becomes insolvent, makes a general assignment for the benefit of creditors, suffers or permits the appointment of a receiver for its business or assets, becomes subject to any proceeding under any bankruptcy or insolvency law whether domestic or foreign, or is wound up or liquidated, voluntarily or otherwise.


Termination for Gifts or Gratuities:  Seattle may terminate this Contract by written notice to Contractor if Seattle finds that any gratuity in the form of entertainment, a gift, or otherwise, was offered to or given by the Contractor or any agent therefor to any City official, officer or employee, as defined above.


Notice:   Seattle is not required to provide advance notice of termination.  Notwithstanding, the Buyer may issue a termination notice with an effective date later than the termination notice itself.  In such case, the Contractor shall continue to provide products and services as required by the Buyer until the effective date provided in the termination notice. 

Actions upon Termination:  In the event of termination not the fault of the Contractor, the Contractor shall be paid for the services properly performed prior to termination, together with any reimbursable expenses then due, but in no event shall such compensation exceed the maximum compensation to be paid under the Contract.  The Contractor agrees that this payment shall fully and adequately compensate the Contractor and all subcontractors for all profits, costs, expenses, losses, liabilities, damages, taxes, and charges of any kind whatsoever (whether foreseen or unforeseen) attributable to the termination of this Contract. Upon termination for any reason, the Contractor shall provide Seattle with the most current design documents, contract documents, writings and other product it has completed to the date of termination, along with copies of all project-related correspondence and similar items.  Seattle shall have the same rights to use these materials as if termination had not occurred. 

58. Force Majeure – Suspension and Termination: This section applies in the event that either party is unable to perform the obligations of this contract because of a Force Majeure event as defined herein, to the extent that the Contract obligations must be suspended in full.  A Force Majeure event is an event that prohibits performance and is beyond the control of the party.  Such events may include natural or man-made disasters, or an action or decree of a superior governmental body, which prevents performance.


Force Majeure under this Section shall only apply in the event that performance is rendered not possible by either party or its agents.  Should it be possible to provide partial performance that is acceptable to the City under Section #2 (Emergencies or Dias asters), Section #2 below shall instead be in force.


Should either party suffer from a Force Majeure event and is unable to provide performance, such party shall give notice to the remaining party as soon as practical and shall do everything possible to resume performance. 


Upon receipt of such notice, the party shall be excused from such performance as is affected by the Force Majeure Event for the period of such Event.  If such Event affects the delivery date or warranty provisions of this Agreement, such date or warranty period shall automatically be extended for a period equal to the duration of such Event.


59. Major Emergencies or Disasters:  The City may undergo an emergency or disaster that may require the Contractor to either increase or decrease quantities from normal deliveries, or that may disrupt the Contractor’s ability to provide normal performance.  Such events may include, but are not limited to, a storm, high wind, earthquake, flood, hazardous material release, and transportation mishap, loss of any utility service, fire, terrorist activity or any combination of the above.  In such events, the following shall apply.


(a) The City shall notify the Contractor that the City is experiencing an emergency or disaster, and will request emergency and priority services from the Contractor.


(b) The City may request that the Contractor provide either increased or decreased quantities from traditional orders, or may request Contractor provide additional products or services.


(c) Upon such notice by the City, the Contractor shall make reasonable efforts to provide the City the materials in the quantities requested and within the schedule specified by the City, adhering to the conditions in this Section.


(d) The City of Seattle shall be the customer of first priority for the Contractor, except where preceded by State or Federal government mandates.  The Contractor shall provide its best and priority efforts to provide the requested goods and/or services to the City of Seattle in as complete and timely manner as possible.  Such efforts by the Contractor are not to be diminished as a result of Contractor providing service to other customers, except as mandated by State or Federal governments.  


(e) If the Contractor is unable to respond in the time and/or quantities requested by the City, the Contractor shall promptly assist the City to the extent practicable, to gain access to alternative materials and/or services. This may include:


a. Coordinating with other distributors or subsidiaries beyond those in the local region to fulfill order requests; 


b. Offering the City substitutions provided the Contractor obtains prior approval from the City for such substitution.


The Contractor shall charge the City the price determined in this Contract for the goods and services provided, and if no price has been determined, it shall charge the City a price that is normally charged for such goods and/or services (such as listed prices for items in stock).  However, in the event that the City’s request results in the Contractor incurring unavoidable additional costs and causes the Contractor to increase prices in order to obtain a fair rate of return, the Contractor shall charge the City a price not to exceed the cost/profit formula found in this Contract.


60. Interlocal Cooperation Act:  RCW 39.34 allows cooperative purchasing between public agencies, and other political subdivisions.  SMC 20.60.100 also allows non profits to use these agreements.  Such agencies that file an Intergovernmental Cooperative Purchasing Agreement with the City of Seattle may purchase from Contracts established by the City.  Unless Contractor declines on the Offer submitted by the Seller to the City, the Contractor agrees to sell additional items at the bid prices, terms and conditions, to other eligible governmental agencies that have such agreements with the City.  The City of Seattle accepts no responsibility for the payment of the purchase price by other governmental agencies.  Should the Contractor require additional pricing for such purchases, the Contractor is to name such additional pricing upon Offer to the City.

61. City Debarment:  In accordance with SMC Ch. 20.70, the Director of Finance and Administrative Services or designee may debar a Contractor from entering into a Contract with the City or from acting as a subcontractor on any Contract with the City for up to five years after determining that any of the following reasons exist: 


1) Contractor has received overall performance evaluations of deficient, inadequate, or substandard performance on three or more City Contracts.


2) Contractor failed to comply with City ordinances or Contract terms, including but not limited to, ordinance or Contract terms relating to small business utilization, discrimination, prevailing wage requirements, equal benefits, or apprentice utilization.  


3) Contractor abandoned, surrendered, or failed to complete or to perform work on or in connection with a City Contract.  


4) Contractor failed to comply with Contract provisions, including but not limited to quality of workmanship, timeliness of performance, and safety standards. 


5) Contractor submitted false or intentionally misleading documents, reports, invoices, or other statements to the City in connection with a Contract. 


6) Contractor colluded with another contractor to restrain competition. 


7) Contractor committed fraud or a criminal offense in connection with obtaining, attempting to obtain, or performing a Contract for the City or any other government entity.


8) Contractor failed to cooperate in a City debarment investigation. 


9) Contractor failed to comply with SMC 14.04, SMC Ch. 14.10, SMC Ch. 20.42, or SMC Ch. 20.45, or other local, State, or federal non-discrimination laws. 


The Director may issue an Order of Debarment after adhering to the procedures specified in SMC 20.70.050.   The rights and remedies of the City under these provisions are in addition to any other rights and remedies provided by law or under the Contract. 


62. Recycled Product Requirements:  To promote and encourage environmentally sustainable practices for companies doing business with the City, the City requires that Contractors under City contract use environmentally preferable products in production of City work products.  

Green Seal Products: Contractor shall use Green Seal, Eco-Logo or other certified cleaning products if approved by the City, in performance of all cleaning and janitorial work to protect the health, safety, wellness and environmentally sustainable practices that the City requires of companies doing business with the City.  Cleaning products, floor care products and other products used in the performance of work that carry a Green Seal certification are required. The Bidder shall identify the products that the Bidder intends to use at the City facilities and shall list them on the Offer Form, with a notation to confirm the Green Seal product certification.  The Green Seal website is: http://www.greenseal.org/findaproduct/index.cfm.  The City has contracts with various Contractors who will supply the winning Bidder with Green Seal certified products for use in performance of City contract work, at City contract pricing. For the list of Contractors, contact the City Buyer.

Paper and Paper Product Requirements:  The City desires use of 100% PCF (post consumer recycled content, chlorine-free) paper, to comply with the City Executive Order and to encourage environmentally preferable practices for City business.  Such paper is available at City contract prices from Keeney’s Office Supplies at 425-285-0541.  


The City prohibits vinyl binders.  The City prefers 100% recycled stock Binders. “Rebinders” are a product that fit this requirement and are available at City contract prices from Complete Office at 206-628-0059 or Keeney’s Office Supplies at 425-285-0541.  Please do not use binders or plastic folders, unless essential.  Note - Keeney’s is a Women Owned Firm and may be noted on your Outreach Plan.


Contractors shall duplex materials prepared for Seattle under this Contract, whether materials are printed or copied, except when impracticable due to the nature of the product.  This is executed under the Mayor's Executive Order, issued February 13, 2005.


63. Workers Right to Know:  “Right to Know” legislation required the Department of Labor and Industries to establish a program to make employers and employees more aware of the hazardous substances in their work environment.  WAC 296-800-108 requires among other things that all manufacturers/distributors of hazardous substances, including any of the items listed on this ITB, RFP or contract bid and subsequent award, must include with each delivery completed Material Safety Data Sheets (MSDS) for each hazardous material.  Additionally, each container of hazardous material must be appropriately labeled with:  the identity of the hazardous material, appropriate hazardous warnings, and the Name and Address of the chemical manufacturer, importer, or other responsible party. Labor and Industries may levy appropriate fines against employers for noncompliance and agencies may withhold payment pending receipt of a legible copy of the MSDS.  OSHA Form 20 is not acceptable in lieu of this requirement unless it is modified to include appropriate information relative to “carcinogenic ingredients: and “routes of entry” of the product(s) in question.

64. Davis Bacon Act.

If this work has federal funding, work in this contract is subject to prevailing wage requirements for both the State (RCW Chapter 39.12) and federal (Davis-Bacon and related acts), if such work has an applicable wage category.  The Contractor and all subs must then comply with the Davis-Bacon Act  (includes (40 U.S.C. 276a to a-7) and related Acts (Walsh-Healy Public Contracts Act for manufacturer, and the McNamara-O’Hara Service Contract Act for services), as supplemented by Department of Labor regulations (29 CFR part 5, “Labor Standards Provisions Applicable to Contracts Governing Federally Financed and Assisted Construction”). 


65. The Contractor and every Subcontractor must then pay the greater of the State prevailing wage rates and the federal prevailing wage rates as issued by the Secretary of Labor, on a classification by classification basis.  Contractors shall be required to pay wages not less than once a week. The Contractor shall report all suspected or reported violations to the City.   http://www.gpo.gov/davisbacon/wa.html

66. Prevailing Wage Requirements.  


a. If this contract is subject to prevailing wages, as required by RCW 39.12 (Prevailing Wages on Public Works) and RCW 49.28 (Hours of Labor) as amended or supplemented, Contractor shall be responsible for compliance by the Contractor and all subcontractors with all provisions herein.  


b. Filing Your Intent:  The awarded Contractor and all subcontractors shall file an Intent to Pay Prevailing Wage Form concurrent with the execution of the contract.  


· To do so, the Contractor and any of their subcontractors will require a Contract Number and Start Date.  The Buyer will tell you the Contract Number; the start date is the date your contract is signed.


· The Contractor shall then promptly submit the Intent to the Department of Labor & Industries (L&I) for approval.  


· The Contractor also shall require any subcontractor to also file an Intent with L&I.


· This must be done online at the L&I website:  http://www.lni.wa.gov/TradesLicensing/PrevWage/default.asp.  


· If unable to file on-line, a paper copy of the approved Intent shall instead be promptly provided to the Buyer.  


· The Contractor shall notify the Buyer of the Intents that are filed by both the Contractor and all subs,


c. Contractor and any subcontractor shall not pay any laborer, worker or mechanic less than the prevailing hourly wage rates that were in effect at the time of bid opening for the worker classifications that are provided for under Prevailing Wages as issued by the State of Washington for the County in which the work shall be performed. 


d. Vocationally handicapped workers, i.e. those individuals whose earning capacity is impaired by physical or mental deficiency or injury, may be employed at wages lower than the established prevailing wage.  The Fair Labor Standards Act requires that wages based on individual productivity be paid to handicapped workers employed under certificates issued by the Secretary of Labor.  These certificates are acceptable to the Department of Labor and Industries.  Sheltered workshops for the handicapped may submit a request to the Department of Labor and Industries for a special certificate, which would, if approved, entitle them to pay their employees at wages, lower than the established prevailing wage.  


e. In certain situations, an Intent to Pay Prevailing wages shall be filed with the L&I and the Buyer, but the Contractor may indicate an exception on the Intent form that exempts the prevailing wages rates for the following:


· Sole owners and their spouse.


· Any partner who owns at least 30% of a partnership.


· The president, vice-president, and treasurer of a corporation if each one owns at least 30% of the corporation.


· Workers regularly employed on monthly or per diem salary by state or any political subdivision created by its laws.


f. Prevailing Wage rates in effect at the time of bid opening are attached.  These wages remain in effect for the duration of this contract, except for annual adjustments required by this agreement for multi-year contracts (where contract is longer than one year)  and for building service maintenance (janitorial, waxers, shampooers, and window cleaners).


g. It is the sole responsibility of the Contractor to assign the appropriate classification and associate wage rates to all laborers, workers or mechanics that perform any work under this contract, in conformance with the scope of work descriptions of the Industrial Statistician of the Washington State Department of Labor and Industries.  


h. With each invoice, Contractor will attach or write a statement that wages paid were compliant to applicable Prevailing Wage rates, including the Contractor and any subcontractors.

i. Upon contract completion, Contractor shall file the Affidavit of Wages Paid (form L700-007-000) approved by the Industrial Statistician of Washington L&I. This may be performed on-line if the Contractor has initiated the original Intent to Pay Prevailing Wage process on line.  The receipt of the approved affidavit is required before Seattle can pay the final invoice. The City may withhold payment on any invoice due the Contractor until the approved affidavit is received. 

j.  The Contractor shall also ensure that each Subcontractor likewise files an Affidavit.

k. The Contractor shall notify the Buyer and provide a copy of the Affidavit(s).


l. For jobs above $10,000, Contractor is required to post for employees’ inspection, the Intent form including the list of the labor classifications and wages used on the project.   This may be postured in the nearest local office, for road construction, sewer line, pipeline, transmission line, street or alley improvement projects as long as the employer provides a copy of the Intent form to the employee upon request. 


m. In the event any dispute arises as to what the prevailing wages are for this Contract, and the dispute cannot be solved by the parties involved, the matter shall be referred to the Director of the Department of Labor and Industries of the State of Washington.  In such case, the Director’s decision shall be final, conclusive and binding on all parties.  If the dispute involves a federal prevailing wage rate, the matter shall be referred to the U.S. Secretary of Labor for a decision.  In such case, the Secretary’s decision shall be final, conclusive and binding on all parties. 


     Prevailing Wage rate changes for Service Contracts greater than one year in duration:


a. This provision only applies to service contracts that continue beyond a single year in duration, including building service maintenance contracts (janitorial service contractors and work performed by janitors, waxers, shampooers, and window cleaners) and to multi-year service contracts.


b. Contractor and any subcontractor must pay at least the prevailing wage rates that were in effect at time of bid throughout the duration of the contract.  


c. Each contract anniversary thereafter, Contractor and any subcontractors shall review the then current Prevailing Wage Rates.  The Contractor shall increase wages paid if required to meet no less then the current wage rates in effect at the time of the contract anniversary.


d. Any price or rate increases made as a result of a change in the prevailing wages will be compensated by the City on a pass through basis if the Contract requests a price increase in accordance with the price increase request requirements provided elsewhere in this contract.  The Contractor must follow the contract instructions for pricing increases, notifying the Buyer at least 45 days prior to the contract anniversary date of any resulting price increase and documenting the increase.  

67.  Background/Criminal History Checks: The City may require background/criminal checks during the course of the contract for essential City purposes.  The City does not intend to request background checks/verifications unless essential in the opinion of the City.  Note that, in particular, Seattle City Light has regulatory requirements promulgated by organizations with jurisdiction over Seattle City Light, which require any contract worker that has access to certain locations/systems/data (“SCL Designated Access”) to undergo a background/criminal check before that worker can have authorized cyber or authorized unescorted physical access to those locations/systems/data. The requirements apply to all Contractor workers and mandate an appropriate Personnel Risk Assessment and security awareness training as directed by Seattle City Light.  This section covers background/criminal checks for Contractor workers before they work on certain City tasks, systems and/or locations, to include the discovery and verification of criminal convictions and civil findings.  The City may, at its option, determine that only a criminal history check will be performed.  This section also covers the requirements if cyber security training is required.


If the City notifies the Contractor to undergo background/criminal checks or cyber security training for Contractor workers, the following shall apply.


A. General Requirements

1. The City shall alert the Contractor that the contract task is “High Security” at the time the work request is made to the Contractor or as soon as practical thereafter.


2. Should the Contractor believe it cannot meet these obligations by the scheduled work start dates, the Contractor may seek mutual agreement to a revised start date, or if none is reached, decline the work.


3. The City may require that any Contractor worker receiving SCL Designated Access undergo a background/criminal history check and receive appropriate cyber security training.  The Seattle Police Department (SPD) shall conduct all criminal history checks for Seattle Police Department services.  


4.  The Contractor shall provide a list of names, specified identification information (social security number, birth date and address) and a release signed by the worker for the City to perform a background/criminal history check.  Contractor must provide the information to the City before any worker will receive be cleared for work.  The list must be submitted at a date mutually agreed upon.    


5. The City will conduct a background check using either the Seattle Police Department or any agency with whom the City selects.  The City will review the resultant background/criminal history check results.  The City shall notify the Contractor of acceptance or rejection of personnel in a timely manner.   The City will perform the background check at City cost.


6. For workers rejected by the City, the Contractor will submit to the City alternative names for background checks.  Contractor will submit those names promptly, as mutually agreed upon between the Contractor and the City. 


7. The Contractor has responsibility to obtain City approval for a sufficient quantity of personnel to provide adequate coverage during the contract term.   The City may allow the Contractor to submit a greater number of individuals for background checks and approval than is necessary to accomplish the contract tasks, in order to assure adequate coverage for the contract work (i.e. receive authorization for back-up crew members in the event of an absence by a scheduled crew member).


Notwithstanding the schedules and responsibilities herein, the City and the Contractor may need to consider individuals for emergency replacement in the event a worker cannot perform or is terminated.  In such event, the City may allow the Contractor to submit additional names in anticipation of such future need.  


8. The City shall not unreasonably withhold approval of such individuals, although the City is not under the obligation to accept individuals that would otherwise be rejected as not suitable.


9. The Background/Criminal check must be renewed every four years for Contractor workers.  If the worker was required by the City to undergo a background check and/or cyber security training, the Contractor must likewise notify the City when that worker approaches four years.  This notice to the City must be no less than sixty (60) days before the end of the four-year period. At that time, to comply with appropriate regulatory requirements, the City may require another background check/criminal.

10. The Contractor shall provide to the City, no less than eight (8) hours from when the status change becomes effective, notice of any Contractor worker who is: (i) reassigned or no longer requires Designated Access to perform the contract tasks, or (ii) terminated by the Contractor for any reason. In no case shall such notice be greater than eight (8) hours.


11. The Contractor shall immediately notify the City Project Manager to report if a worker has a change in criminal history or background status.  The City may initiate a new background/criminal check for this or other cause during the term of the worker’s access to the City.


12. For furniture moves, on the day(s) of service, at the job site, the Crew Chief is to submit the names of those present at the job site to the City Building Service Manager.  The City Project Manager is responsible for rejecting any individuals that have not been approved by the City.  Should such a rejection result in a failure by the Contractor to meet the Contractor obligations for a crew of sufficient size to complete the move, the Contractor assumes all resulting liabilities and damages in accordance with the contract and all terms and conditions.


B. Cyber Training Requirements: If applicable, the City may require that any Contractor worker receive appropriate cyber security training.  Such workers must receive cyber security training once each year they work under the contract.

C. Routine Elements of a Background/Criminal Report: Routine background/criminal history check reports shall include identity verification (e.g. social security number  verification) and a search of records from any federal, state or county court in the United States, an international records search, and records of all convictions or releases from prison within the last ten (10) years.


D. Non-Routine Elements of a Background/Criminal Report

1. The City may search for dependency actions.


2. The City may search for information on protection proceedings related to sex offender, assault, abuse, or exploitation of a minor, developmentally disabled person, or vulnerable adult, or domestic relations proceedings.


3. The City may search for additional information detail, as determined by the City, above and beyond the scope of a routine background/criminal history check as defined in Section C, General requirements.


4. If the required access for the worker is subject to NERC, the City will require all workers to undergo annual Cyber Security Training offered by Seattle City Light.  The workers will be paid for the time they spend in such training.  If this requirement applies, the City will require the Contractor to submit a list of such workers and their status of Cyber Training annually upon contract anniversary. 


68. Security Access Requirements

Contractors’ Use of Premises

1. Contractor workers shall have only limited use of the premises for work, storage, access, and equipment.


2. Material/equipment staging areas will be limited to floors and areas designated within the Scope of Work.  Maintain clear access to site and building entrances.


3. Driveway use will be limited to loading and unloading only.


4. For furniture moves, the Contractor shall be granted the use of up to two parking spaces in the Seattle Municipal Tower parking structure to be paid by the Contractor.   Arrangements for the use of these two spaces must be made through the Building Management.  Other parking spaces in the structure are available at the regular rates.  Special parking arrangements may be made through IMPARK Inc., the garage operator at 628-9042.


5. Restrooms may have restricted access, as appropriate to the Scope of Work.


6. All workers who must provide services or delivery at a SCL facility must obtain prior permission from SCL and make arrangements for an SCL escort or background  check is appropriate to the work while on the facility site.

Related Requirements and Documents

1. All Contractor employees at the job site shall wear identification that is prominent and clearly marked, which clearly identifies the individual as an employee with the building services company.


2. When appropriate, Contractors will be issued a Departmental Identification/Access Badge, for the designated contract period, giving them access to the facility for which they require access.  These Identification/Access Badges will be returned to the Department at the completion of the contract.


Federal Provisions


69. Equal Employment Opportunity:  All Contractors must comply with federal Executive Order 11246, “Equal Employment Opportunity,” as amended by Executive Order 11375, “Amending Executive Order 11246 Relating to Equal Employment Opportunity,” and as supplemented by regulations at 41 CFR part 60, “Office of Federal Contract Compliance Programs, Equal Employment Opportunity, Department of Labor.:

70. Civil Rights Act Title VI: The Contractor must comply with the provisions of the Title VI of the Civil Rights Act of 1964 (42 U.S.C. 2000d et seq.).  The law provides that no person in the United States shall, on the grounds of race, color or national origin, be denied the benefits of, be excluded from participation in, or be subjected to, discrimination under any program or activity receiving federal financial assistance.

71. Audit: Seattle, the Federal grant agency if any, the Comptroller General of the United States, or any of their duly authorized representatives shall be provided access to any books, documents, papers and records of the subcontractor or any subcontract which are directly pertinent to this specific contract for the purpose of making audit, examination, excerpts and transcriptions. FAR clause 52.215-2 incorporated by reference.  The complete clause may be viewed at http://www.whitehouse.gov/omb/circulars/a110/  The OMB A-110 provisions in effect at the time of this order govern.  FAR clauses may be viewed at http:www.arnet.gov/far/


72. Americans with Disabilities Act:   The Contractor shall comply with all applicable provisions of the Americans with Disabilities Act of 1990 (ADA) in performing its obligations under this Contract.  In particular, if the Contractor is providing services, programs, or activities to City employees or members of the public as part of this Contract, the Contractor shall not deny participation or the benefits of such services, programs, or activities to people with disabilities on the basis of such disability.  Failure to comply with the provisions of the ADA shall be a material breach of, and grounds for the immediate termination of, this Contract.


73. OSHA/WISHA:  Contractor agrees to comply with conditions of the Federal Occupational Safety and Health Acts of 1970 (OSHA), as may be amended, and, if it has a workplace within the State of Washington, the Washington Industrial Safety and Health Act of 1973 (WISHA), as may be amended, and the standards and regulations issued thereunder and certifies that all items furnished and purchased under this order will conform to and comply with said standards and regulations.  Contractor further agrees to indemnify and hold harmless purchaser from all damages assessed against purchaser as a result of Contractor’s failure to comply with the acts and standards thereunder and for the failure of the items furnished under this order to so comply.


74. Contract Work Hours and Safety Standards: For all contracts that employ mechanics or laborers, the Contractor and all subs shall comply with Sections 102 and 107 of the Contract Work Hours and Safety Standards Act (40 U.S.C. 327-333), as supplemented by Department of Labor regulations (29 CFR part 5).  Under Section 102 of the Act, each contractor shall be required to compute the wages of every mechanic and laborer on the basis of a standard work week of 40 hours.  Work in excess of the standard work week is permissible provide that the worker is compensated at a rate of not less than 1 ½ times the basic rate of pay for all hours worked in excess of 40 hours in the work week.  Section 107 of the Act is applicable to construction work and provides that no laborer or mechanic shall be required to work in surroundings or under working conditions which are unsanitary, hazardous or dangerous.  These requirements do not apply to the purchases of supplies or materials or articles ordinarily available on the open market, or contracts for transportation or transmission of intelligence. 


75. Beck Notice:  Notification of Employee Rights Concerning Payment of Union Dues or Fees (Executive Order 13201) shall apply to all contracts above $100,000.


76. Clean Air Act and Federal Water Pollution Control Act:  All Contractors and subcontractors shall comply with all applicable standards, orders or regulations issued pursuant to the Clean Air Act (42 U.S.C. 7401 et seq.) and the Federal Water Pollution Control Act as amended (33 U.S.C. 1251 et seq.).  Violations shall be reported to the City immediately and to the Regional Office of the Environmental Protection Agency (EPA).


77. Energy Efficiency:  All contractors and subcontractors must comply with mandatory standards and policies relating to energy efficiency which are contained in the state energy conservation plan issued in compliance with the Energy Policy and Conservation Act (Pub. L. 94-163, 89 Stat. 871).


78. Federal Amendments: Federal agencies are permitted to require changes, remedies, changed conditions, access and records retention, suspension of work, and other clauses approved by the Office of Federal Procurement Policy, per OMB Circular A-102 Common Rule, Section 36.


79. Federal Debarment for Primes and all Subcontractors: By signing this agreement, the Contractor certifies that neither it nor its principals is presently debarred, suspended, proposed for debarment, declared ineligible, or voluntarily excluded from participation in this transaction by any Federal department or agency.  Contractor shall immediately notify the City of any suspension or debarment or other action that excludes the Contractor and any subcontractor level from participation in Federal contracting.  Prior to performance of any work by the Contractor or any subcontractor under this contract, Contractor shall verify all subcontractors that are intended and/or used by the Contractor for performance of City work are in good standing and are not debarred, suspended or otherwise ineligible by the Federal Government. Contractor shall include this same provision in any subcontractor or lower contract agreements.  Debarment shall be verified at https://www.epls.gov/epls/search.do.  The Contractor shall keep documentation of such verification within the Contractor records.


80. Copeland Anti-Kickback Act):  All contractors and subcontractors for construction or repair shall comply with the Copeland “Anti-Kickback” Action (18 U.S.C. 874), as supplemented by Department of Labor regulations (29 CFR, part 3, “Contractors and Subcontractors on Public Building or Public Work Financed in Whole or in Part by Loans or Grants from the United States”).  The Act provides that each contractor or subcontractor is prohibited from inducing, by any means, any person employed in the construction, completion or repair of public work, to give up any part of the compensation to which s/he is otherwise entitled.  The Contractor shall immediately notify the City of any suspected or reported violations.


81. Byrd Anti-Lobbying Amendment:  Contractors executing contracts with the City shall sign the Contractor Questionnaire, providing certification of compliance to the Byrd Anti-Lobbying Amendment (31 U.S.C. 1352).  Each tier certifies to the tier above that it will not and has not used Federal appropriated funds to pay any person or organization for influencing or attempting to influence an officer or employee of any agency, a member of Congress, officer or employee of Congress, or an employee of a member of Congress in connection with obtaining any Federal contract, grant or any other award covered by 31 U.S.C. 13652. Each tier shall also disclose any lobbying with non-Federal funds that takes place in connection with obtaining any Federal award.  Such disclosures are forwarded from tier to tier up to the City.
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City of Seattle


Department of Finance and Administrative Services




Schedule of Prices

Items under Required Bid Items are mandatory. If prices are not offered in this section, you will be found non-responsive. Except for Jackson/6th requirement highlighted in blue. 

		Location

		Train Signal Equipment

		Field Testing & Commission

		Extended Price



		Jackson/Occidental

		$

		$

		$



		**Jackson/6th (non-mandatory) 

		$

		$

		$



		Jackson/8th

		$

		$

		$



		Jackson/14th

		$

		$

		$



		14th/Main

		$

		$

		$



		Yesler/14th

		$

		$

		$



		Broadway/Howell

		$

		$

		$



		8th/Dearborn

		$

		$

		$



		Subtotal

		$

		$

		Total: 





Mandatory Equipment List to ensure compliance with specifications. – If this section is not completely filled out, you will be found non-responsive.


		Equipment List

		Manufacturer

		Model Number



		Track Circuits




		

		



		TWC Equipment




		

		



		Relays




		

		



		Processors




		

		



		Case Enclosure




		

		



		Signal Aspects




		

		





**Will you be able to meet the mandatory delivery date of September 15, 2013? 

Yes____ No ____  If yes, what is your guaranteed delivery date? __________________ If you are unable to meet this mandatory delivery date of September 15, 2013, you will be found non-responsive.

1. Prompt Payment Discount - (Discount will not be mandatory, and not be evaluated)


Discount Terms of 10 or more days will be considered in pricing evaluation):  

Terms: _________ % __________ days; Net ___________ days


2. Do not mark, write-in or add any exceptions to the specifications, schedule, terms or conditions.  Do not attach alternative boilerplate.  Any such exceptions can invalidate your Offer and the Buyer can reject your Bid. 

3. If you make an error in typing your prices or any corrections to your Offer Submittal, you may mark it in ink and initial the correction.  If it is not marked in ink and or it is not initialed, the Buyer may reject your bid.  Do not use whiteout. 

4. Price Changes in future contract years shall be in accordance with the specifications.  Whole sale and mark-up discount rates will not change through the life of the contract.  Other price changes are restricted to the specifications stated in the solicitation and the contract.


5. Interlocal Agreement: The City of Seattle has entered into Interlocal Agreements with other governmental agencies pursuant to RCW 39.34, in lieu of those agencies conducting a separate competitive bid.  Does Vendor agree to provide this product or service to such agencies?


  

    Yes:______
No:_________


Full Legal Name of Company: __________________________________________________________________

Signed By: _____________________________________Print Name:  ____________________________________

Date: _________________________________
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CITY OF SEATTLE

Department of Finance and Administrative Services email address: rca.@seattle.gov
@m 700 5th Avenue, Suite 4250 website: www.seattle.gov/rca/
I P.O. Box 34214 Seattle, Washington 98124-4214
(206) 684-8484 fax (206) 684-5170

INFORMATION and INSTRUCTIONS FOR BUSINESS LICENSE APPLICANTS

Business License Required - Based on chapter 5.55 (formerly 5.44) of the Seattle Municipal Code, it is unlawful to engage in business in Seattle without
first obtaining a city business license. The license is valid only for the legal owner listed on the license. If your place of business, business office, work space, or
work location will be located within the City of Seattle; i.e., between 145th in the North end and approximately Roxbury Street in the South end, you will need a
City of Seattle business license. If your place of business is not located within the city limits, but you or sales agents will be physically coming into the City to
conduct business or to call on clients, you will need a City of Seattle business license.

The cost for a Seattle business license is $90.00 for the calendar year (January - December) or if opening after June 30, the license fee is $45.00. Effective
January 1, 2005, if a business has $20,000 or less in worldwide annual gross income and/or value of products the license fee will be $45.00 for the calendar year
and $22.50 for the half year fee. The business license expires on December 31 of the year purchased. The license must be renewed annually. Nonpayment of
a renewal does not close the business license account. Written notice of closing or sale of the business, including the effective date is required to close the
account. Final tax returns will be sent.

Requirement to File Tax Returns -All businesses are required to file business license tax returns (commonly referred to as the B & 0 tax) with the City of
Seattle. Per Seattle Municipal Code 5.55.040 D. Businesses with less than $100,000 annual taxable revenue for the calendar year (January through December)
may file annual reports if the revenue declaration on the application and/or renewal form is accepted by the Director. The annual return must list the actual
revenue figures, but the business may declare no tax due on the appropriate line of the form. Taxable revenue is gross revenue less allowable deductions as
defined in SMC 5.45.100. Businesses with $100,000 or greater annual taxable revenue are subject to tax on the entire amount. Quarterly or Annual returns as
authorized, must be filed regardless of whether or not tax is owed. The Director may assign certain accounts to Monthly reporting. Returns not received on or
before the due date will be subject to late charges pursuant to SMC 5.55.110.

Zoning Limitations - A business license does not authorize the holder to conduct business in violation of any zoning ordinance. Call the Department of
Planning and Development at (206) 684-8850 if you have questions.

INSTRUCTIONS FOR THE LICENSE APPLICATION -This information follows the same order as the application.

If you have obtained a State of Washington Unified Business Identifier Number (UBI), a Federal Employer Identification Number (FEIN), a Contractor Number, a
City of Seattle Vendor Identification Number, or currently have an Internet address, please enter these in the spaces provided. None of these items are required
on the application if they are not available or not applicable. The N.A.I.C.S. code (North American Industry Classification System) will be entered by office
personnel at the time of processing.

TYPE OF BUSINESS - Check the box for the correct "nature" of the legal entity as registered with the State of Washington. If your business is registered as a
non-profit organization, please check the appropriate box on the application.

LEGAL NAME - Based on the entity please provide the full legal name as noted below:
Sole Proprietor - list last name, then the first name and middle initial;
Corporation - list the corporate name as filed with the State of Washington (not the shareholder's names);
Partnership - list the partners' last names only;
LLC - (Limited Liability Company), list the name as filed with the State (not the owner's names).
TRADE NAME - Commonly referred to as the dba (doing business as) for a business when the business name is different than the legal name.

STARTING DATE - The date the legal owner commenced business activity in the City of Seattle. Note: tax forms for all periods (from the starting or opening
date of the business as listed on the application) are required to be filed, even if no tax due, or no revenue generated.

PHYSICAL BUSINESS LOCATION AND MAILING ADDRESSES - Tax forms, licenses and license renewal notices will be sent to the mailing
addresses listed on the application if different than the physical location address. All Seattle locations must list a street address even though a PO. Box or mail
drop is used for mailing purposes. Please provide a current phone number for the business and if applicable, a cell phone number and/or fax number.

OTHER BUSINESS LOCATIONS IN SEATTLE -List the street address of all other locations in the City of Seattle; a $10.00 license fee is required for
each additional location. The renewal fee is $10.00 per calendar year. If you would like the branch location(s) to be sent a separate tax reporting form for each
quarterly tax period, check the appropriate box. All businesses that are granted "Annual" tax reporting status must report as one combined entity when there is
more than one location due to the $100,000 taxable revenue threshold.

NATURE OF BUSINESS - Be very specific, just indicating "service" or "retail" alone is not acceptable. List the type of service you provide and/or the products
sold. If you do not include enough specific information in this section, the application may be delayed until more details are provided. If you indicate utility
services, charging of admission or conducting any gambling activity, you will be required to complete additional registration paper work and tax liability for utility
tax, admission tax and/or gambling tax will be assigned to your business license account.

OWNERS, PARTNERS, OFFICERS - List full/true legal name, residential address, telephone and date of birth for all owners, partners, and officers.

TAX REPORTING STATUS - Effective beginning 2010, licensees are required to file Quarterly tax returns if taxable revenue for the entire entity is expected
to exceed $100,000. Only those businesses that estimate annual taxable revenue of less than $100,000 and are granted Annual tax reporting by the Department
may file annually. Total taxable revenue is determined by the licensee (legal entity), not for each location. If a business or licensee exceeds the $100,000
threshold for an annual period, the Department will change the reporting status to quarterly for the following year. The Director may assign some businesses to a
Monthly reporting frequency. Tax forms are due on the last day of the month following each reporting period and must be filed even if no tax is due. All tax forms
filed after the due date are subject to late fees. The annual taxable threshold for years 2009 and 2008 is $80,000 and prior to 2008 is $50,000.00.



mailto:rca.@seattle.gov

http://www.seattle.gov/rca/



Page 2 - Instructions for completing the City of Seattle business license application.

IF YOU PURCHASED THIS BUSINESS - Indicate former owner's forwarding address and phone number if known. Indicate the former owner's customer
number with the City of Seattle. Successors may be liable for back taxes on the business. If this is a new legal entity for you, provide your original customer
number.

SIGNATURE REQUIRED - Please sign the application. Also print the name and title of the signer. Provide the date the application was signed.

FEES DUE - Depending on the date of opening in Seattle, the fee will be $90.00 or $45.00 for one location. Effective January 1, 2005, if a business has
$20,000 or less in worldwide annual gross income and/or value of products the license fee will be $45.00 for the calendar year and $22.50 for the half year.
Indicate how many branch locations are being licensed and multiply that number times $10.00. Enter the total amount due for additional locations (if any) and
then total due for the application. Make your check payable to the City of Seattle. Include any past license fees if open date is prior to the current year.

REGULATORY LICENSES OR ADDITIONAL ENDORSEMENTS- If you are just starting your business and are not certain what business activities
you will be conducting, you may apply for additional endorsements at a later date. It is the owner's responsibility to apply for and maintain all required licenses.
Failure to be properly licensed may result in substantial penalties. If you will be performing as an adult entertainer or managing an adult entertainment premise
you must appear in person at our office located on the 42nd floor of the Seattle Municipal Tower Building at 700 5th Avenue, Seattle, 98104 for a photo
identification and a criminal background check.

Note: If you need a for-hire driver’s license, please contact King County Licensing at (206) 296-2710. Taxicab association offices and taxicab owners should
apply for licenses at the Consumer Proctection Unit: 805 S. Dearborn Street, Seattle, WA 98134. Phone: (206) 386-1298. A criminal background check is required.

You should contact Revenue and Consumer Protection regarding additional licensing requirements if you will be doing any of the following:

operating a Trade Show; operating a utility, telephone network, pager services, or cable television franchise;
owning/operating a taxicab or taxicab association; charging admission for any event;

installing and/or maintaining burglar alarm systems; operating any type of gambling activity;

operating an all ages dance; operating a public parking garage;

operating a horse-drawn carriage;
operating as a panoram device location;

operating as a residential seller (door to door); selling any type of used goods;
functioning as a weighmaster and/or weigher; operating a mobile home park;
operating an adult entertainment premise; or operating a public bathhouse;
owning/operating amusement devices; monitoring alarm systems.

Request for Additional Information

Note: The Seattle Municipal Code is located on the internet: http://clerk.seattle.gov/~public/

If you would like to receive additional information from the Seattle Municipal Code concerning the following, you may return this section to the
address at the top of the instruction sheet and please provide the name and address where the information should be mailed. Or you may log onto
the City Clerk website @ http://clerk.seattle.gov/~public/default.htm, select the Seattle Municipal Code link under the Municipal Code and Charter

section to search for codes.

Please mail information on the following License Endorsements required in addition to the City Business License:

o Adult Entertainer (SMC 6.270) Exp. Dec 31 o Public Bathhouse (SMC 6.36) Exp. Dec 31

o Adult Entertainer Manager (SMC 6.270) Exp. Dec 31 o Public Garage/Parking Lots (SMC 6.48) Exp. Mar 31

o Adult Entertainment Premise (SMC 6.270) Exp. Dec 31 o Residential Seller (SMC 6.260) Exp. May 31

o Alarm System Monitoring (SMC 6.10) Exp. Dec. 31

o All Ages Dance (SMC 6.294) Exp. Sept 30 o Taxicab Association (SMC 6.310) Exp. Dec 31

o Amusement Devices (SMC 6.270) Exp. Nov 30 o Taxicabs (SMC 6.310) Exp. Aug 31

o Burglar Alarm Dealer (SMC 6.08) Exp. Dec 31

o Horse-drawn Carriages (SMC 6.315) Exp. Mar 31 o Trade Show License (SMC 6.20) Daily

o Mobile Home Park (SMC 22.904) Exp. Jul 31 o Used Goods (SMC 6.288) Exp. Mar 31

o Panoram Location/Device (SMC 5.42) Exp. Dec 31 o Weighmaster (SMC 7.04.565) Exp. Apr 30

Please mail the appropriate section of the SMC covering the City of Seattle business taxes for:

Administrative Provisions (SMC 5.55)
Admission Tax (SMC 5.40)

Business License Tax (SMC 5.45)
Commercial Parking Tax (SMC 5.35)

Definitions (SMC 5.30)

Employee Hours Tax (SMC 5.37)
Gambling Tax (SMC 5.52)
Occupation Utility Tax (SMC 5.48)

BL App Instructions— revision October 2011
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Vendor’s Name: ______________________________________________________________




City of Seattle Vendor Questionnaire


INSTRUCTIONS:  This is a mandatory form.  Submit this form with your bid or proposal. Provide information to the extent information available.  If response is incomplete or requires further description, the Buyer may request additional information within a specified deadline, or may determine the missing information is immaterial to award.   

		Vendor Information



		Vendor’s Legal Name 

		     



		“Doing Business Name” (dba) if applicable

		     



		Mailing Address 

		     



		Contact Person and Title 

		     



		Contact Person’s Phone Number

		     



		Contact Person’s Fax Number

		     



		Contact Person’s E-Mail Address

		     



		Dun & Bradstreet number (if available)

		     



		Identify the City and State of your company headquarters

		     





		Vendor Registration with City of Seattle



		Did your firm register on to the City’s Registration System at http://www2.ci.seattle.wa.us/vendorregistration/default.asp ?  

For assistance, call 206-684-0444.

		Yes  FORMCHECKBOX 
              No FORMCHECKBOX 
     





		Most companies must hold a Seattle Business License (if you have a facility/office in Seattle, conduct sales visits to Seattle, deliver products in your own trucks, or perform on-site consulting, repairs, installation, etc).  If you fall within that category, will you immediately seek a Business License upon award? 

		Yes  FORMCHECKBOX 
              No FORMCHECKBOX 
     








		Ownership

		.



		Is your firm a subsidiary, parent, holding company, or affiliate of another firm?

		     



		What year was your firm, under the present ownership configuration, founded?

		     



		How many years has your firm been in continuous operation without interruption?

		     



		What year did your firm begin providing, on a continuous basis, the types of services or products that are required from this solicitation?

		     





		Financial Resources and Responsibility

		Specify yes or no.  

If yes, explain.



		Within the previous five years has your firm been the debtor of a bankruptcy?

		     



		Is your firm in the process of or in negotiations toward being sold?

		     



		Within the previous five years has your firm been debarred from contracting with any local, state, or federal governmental agency?

		     



		Within the previous five years has your firm been determined to be a non-responsible bidder or proposer for any government contract?

		     



		Within the previous five years has a governmental or private entity terminated your firm’s contract prior to contract completion?

		     



		Within the previous five years has your firm used any subcontractor to perform work on a government contract when that subcontractor had been debarred by a governmental agency?

		     





		Affirmative Contracting – SMC 20.42

		Specify yes or no.  



		Within the previous five years has your firm been found to have violated any local, state, or federal anti-discrimination laws or regulations?

		      If yes, explain.



		Does Vendor anticipate hiring a subcontractor or new employees to perform the work required under this contract? If yes, attach the mandatory Inclusion Plan:

		Yes       No
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		Disputes

		Specify yes or no.  

If yes, explain.



		Within the previous five years has your firm been the defendant in court on a matter related to any of  the following issues:


· Payment to subcontractors?


· Work performance on a contract?

		     



		Does your firm have outstanding judgments pending against it?

		     



		Within the previous five years, was your firm assessed liquidated damages on a contract?

		     



		Has your firm received notice of and/or in litigation about patent infringement for the product and/or service that your firm is offering to the City?

		     





		Compliance

		Specify yes or no. 

 If yes, explain.



		Within the previous five years, has your firm or any of its owners, partners, or officers, been assessed penalties or found to have violated any laws, rules, or regulations enforced or administered by a government entity?  This does not include owners of stock in your firm if your firm is a publicly traded corporation.  

		     



		If a license is required to perform the services sought by this solicitation, within the previous five years has your firm had a license suspended by a licensing agency or been found to have violated licensing laws?

		     



		If Hazardous Materials are an element of the contract, has the Vendor had any violations of improper disposal of such materials or any violation of associated laws, rules or regulations in the previous five years? 

		     





		Involvement by Current and Former City Employees

		Specify yes or no. 





		Are any of your company officers or employees a current or former City of Seattle employee or volunteer?  If yes, identify the employee name.  Advise the employee of their duty to comply with City of Seattle’s Code of Ethics, Seattle Municipal Code Chapter 4.16. 

		     





		Will any of your vendor employees work more than 1,000 hours (per rolling 12 months) within a City contract, combining the hours for work under this contract and any other?  If so, specify the worker name.  Advise the worker of their duty to comply with the City of Seattle’s Code of Ethics, Seattle Municipal Code Chapter 4.16

		     



		Does Vendor (including officer, director, employee, trustee, or partner) have a business interest or a close family or domestic relationship with any City official, officer or employee who was, is, or will be involved in selection, negotiation, drafting, signing, administration or evaluation of the Vendor performance?  

		





		Emergency Contact Information


Certain contract products or services may be valuable during a 24-hour emergency. If you have alternative contact information for emergency response during non-business hours, please provide below.  



		Contact Name

		     



		Emergency Phone Number

		     



		Back-up Emergency Phone Number

		     



		If your company has locations outside Seattle that can be called upon in an emergency for these products or services, please list:

		





		Business History

		Specify yes or no. 


 



		In the last five years, has your firm held other contracts with public agencies to provide similar products or services in a size and scope similar to that required by the City of Seattle?

		     



		Provide and/or attach a sampling of contracts you have held in the past five years, sufficient for the City to understand the depth and breadth of your experience, with a particular emphasis on contracts with public agencies.   The City may use this to assess your capability and experience at this particular type of product provision or service work.  Specify the name/contact that can serve as a reference for each.

· If you have many such contracts, you can provide a brief summary. 

· If you are a subsidiary of a national firm, summarize the contracts that represent your local office.   


 

		





		By submittal of this form, the Vendor hereby certifies:



		Vendor is not debarred, suspended, proposed for debarment, or declared ineligible for award of contracts by any Federal agency.



		During the most recent three years, Vendor has not  been convicted of or had a civil judgment rendering against the firm for: commission of fraud or a criminal offense in connection with obtaining, attempting to obtain, or performing a Federal, state or local government, or subcontract; violation of Federal or state antitrust statutes relating to the submission of offers; or commission of embezzlement, theft, forgery, bribery, falsification or destruction of records, making false statements, tax evasion, or receiving stolen property, and my firm is not presently indicted for, or otherwise criminally or civilly charged by a Government entity with, commission of any of these offenses.



		Vendor has not paid, nor will pay, Federal appropriated funds (including profit or fee received under a covered Federal transaction), to any person for influencing or attempting to influence an officer or employee of any agency, a Member of Congress, an officer or employee of Congress, or an employee of a Member of Congress on his or her behalf in connection with this solicitation, the Offeror shall notify the City of Seattle and complete and submit, with its offer, OMB standard form LLL, Disclosure of Lobbying Activities.



		Vendor has not had a governmental or private entity contract terminated prior to contract completion or debarred from bidding, within the last five years.



		Within the previous five years, vendor has not used any subcontractor to perform work on a government contract when that subcontractor had been debarred by a governmental agency.



		Vendor’s Offer is valid until the date the City awards a Vendor Contract or rejects all offers;



		Vendor has not, directly or indirectly, entered into any agreement, participated in any collusion, or otherwise taken any action in restraint of competitive pricing in the preparation and submission of its Offer;



		Vendor shall provide immediate written notice to the City of Seattle if, at any time prior to contract award, the Offeror learns that its certification was erroneous when submitted or has become erroneous by reason of changed circumstances.



		Submittal of this Vendor Questionnaire with your proposal provides authority and certification for your entire submittal.  





City Non Disclosure Request 


If you believe any statements or items you submit to the City as part of this bid/response  are exempt from disclosure, you must identify and list them below.  You must very clearly and specifically identify each statement or item, and the RCW exemption that applies.  If awarded a City contract, the same exemption status will carry forward to the contract records.  


The City will not exempt materials from disclosure simply because you mark them with a document header or footer, page stamp, or a generic statement that a document is non-disclosable, exempt, confidential, proprietary, or protected.  You may not identify the entire page, unless the entire page is within the exemption scope. Only records properly listed on this Form will be protected and withheld for notice.  All other records will be considered fully disclosable upon request. 


 FORMCHECKBOX 
    I do not request any information be withheld.


 FORMCHECKBOX 
    I request the following specific information be withheld.  I understand that all other information will be considered public information.  For each statement or item you intend to withhold, you must fill out every box below.  You should not require an entire page withheld; only request the specific portion subject to the exemption. 

		Document Page: 

Specify the page number on which the material is located within your submittal package  (page number)

		Statement:


Repeat the text you request to be held as confidential, or attach a redacted version. 

		RCW Exemption:  

Specify the RCW exemption  including the subheading



		

		

		



		

		

		



		

		

		





For this request to be valid, you must specify the RCW provision or other State or Federal law that designates the documents as exempt from disclosure.  For example, potential RCW exemptions include the following:


1.  RCW 42.56.230.3 – Personal information -  taxpayer 


2. RCW 42.56.230.4 – Personal information – Credit card numbers and related


3. RCW 42.56.240 -  Investigative, law enforcement and crime victims


4. RCW 42.56.250 – Employment and licensing – specify the applicable subheading


5. RCW 42.56.260 - Real estate appraisals


6. RCW 42.56.270 (Items 1 through 17) – specify which subheading.


7. RCW 42.56.270 (items 1 through 17) – specify applicable subheading


8. RCW 42.56.420 - Security


Equal Benefits Compliance Declaration


Please declare one (1) option from the list below that describes the Contractor’s intent to comply with Seattle Municipal Code Chapter 20.45 should you win the contract. 

Equal Benefits applies to any contractor location in the United States where substantive contract work is being performed (work directly related in a substantial way to the contract scope and deliverables). 


 FORMCHECKBOX 

Option A The Contractor makes, or intends to make before contract execution, all benefits available on an equal basis to its employees with spouses and its employees with domestic partners, and to the spouses and the domestic partners of employees, in every location within the United States where substantial work on contract will be performed.  


 FORMCHECKBOX 

Option B The Contractor does not make benefits available to either the spouses or the domestic partners of its employees.


 FORMCHECKBOX 

Option C The Contractor has no employees.


 FORMCHECKBOX 

Option D Collective Bargaining Delay.  Benefits are available on an equal basis to non-union workers, but union workers are subject to a collective bargaining agreement that does not provide equal benefits.


 FORMCHECKBOX 

Option E Open Enrollment Delay. The first open enrollment period for implementing Equal Benefits is not available until after contract execution

 FORMCHECKBOX 

Option F Cash Equivalent Payment. The Contractor intends to provide a cash equivalent payment to eligible employees in lieu of making benefits available.


 FORMCHECKBOX 

No United States Presence The Contractor does not perform substantial work for the contract in any United State location.

 FORMCHECKBOX 

Non-Compliant The Contractor does not comply and does not intend to comply, and refuses all options provided above.


Equal Benefits Instructions

Seattle Municipal Code Chapter 20.45 (SMC 20.45) requires companies executing a City contract to provide health and benefits that are the same or equivalent to domestic partners of employees as to spouses of employees, and of their dependents and family members.  

1. Carefully fill out the Equal Benefits Declaration. It is essential to your standing in the evaluation process, so it is important to understand and complete the declaration properly. 


2. The Buyer or Coordinator for the solicitation can answer many questions.  However, you may call the City Equal Benefits Coordinator, Jim Wurzer at 206-684-4535 (Jim.Wurzer@seattle.gov) or the general office at 206-684-0430.  Call before you submit your bid to ensure you’ve filled out the form correctly.  


3. "Domestic Partner" is any person who is party to a same-sex marriage that is legally recognized in the place of jurisdiction of the marriage, or as a Domestic Partner with the employer or with a government registry established by state or local law. If the employer does not have a registration system and does not intend to implement one, the City of Seattle has a registration system as an option: http://www.seattle.gov/leg/clerk/dpr.htm

The City will review your responses and make a final determination.  If the information you supply is conflicting or not clearly supported by the documentation that the City receives, the City may reject your entire submittal (bid or proposal) or may seek clarification to ensure the City properly classifies your compliance.  


Companies that select “Non Compliant” will be rejected, unless there is no competitor that is compliant, responsive and responsible.  The City may also find a Bidder “Non Compliant” upon inspection of their program. Be prepared with documentation to support your declaration. All contracts awarded by the City may be audited for equal benefits compliance. Non-compliance may result in the rejection of a bid or proposal, or termination of the contract.
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City of Seattle



Consultant Inclusion Plan






			RFP/Bid  Number & Title:


			       





			Vendor Name:


			     








Use additional sheets to provide detail and specificity as appropriate.



The Proposer shall respond to questions below.  Responses shall be scored and evaluated as part of the selection, and are to evidence clear commitments that reflect responsible, sincere good faith efforts resulting in successful inclusion of WMBE firms.  The City may clarify or request additional information during evaluation of the Plan. The City may finalize the Plan with the highest ranked Proposer, and the agreed-upon Plan shall become part of the contract. 


The City defines WMBE firms as those that self-identify to be 51% woman and/or minority owned.  Such firms are asked to register in the City’s directory before RFP submittal: http://www2.ci.seattle.wa.us/vendorregistration/default.asp.  


The Proposer is expected to select their subconsultants using any strategy that can best support this Inclusion Plan.  



Subcontracting



Subcontracting is defined as direct performance through subcontracting within the proposed project team to fulfill the contract work.  


Of the total contract work, what is the percentage of WMBE participation proposed for subcontracting on your team?  This percentage will become a contract commitment.  


			Specify the percentage participation of woman owned subcontracting, out of the total work identified in the RFP.  This percentage will become part of the contract.


			%





			Specify the percentage of minority owned subcontracting participation, out of the total work identified in the RFP.


			%








Name the WMBE team members you intend to use, given the work described in the RFP.  Describe the work you expect the WMBE firms to perform.  Identify the dollars or percentage of total contract value intended for each WMBE firm. The City may request letters of commitments that show agreements between your company and the subconsultants before the City accepts the Plan and executes a City contract.  The utilization goals provided on page 1 become a material part of the contract. Should the contract scope require changes to the WMBE firms or WMBE utilization, the City expects the Consultant to discuss such changes and pursue continued commitments for WMBE utilization consistent with the changes in contract scope. 


			Name of WMBE Company 


			Specify whether a self-identified Women or Minority Business


			Describe Task


			Describe percentage of the City contract for subcontract to this WMBE





			


			     


			     


			     





			


			     


			     


			     





			


			     


			     


			     








Past Performance:


In detail, describe your past success and past performance at WMBE subcontracting or teaming participation on contracts and/or other evidence of the likelihood of the proposed subcontracting, including pre-award commitments or agreements with your named WMBE firms, specific strategies you intend to use in the solicitation and award of subcontractors that can assure WMBE participation at the percentages you have indicated, or similar.  



Strategies: 



Describe the strategies and selection processes you intend to use to ensure meaningful WMBE utilization in this contract.  Describe your strategies, the scopes of work that have greatest WMBE opportunities and how you would balance those scopes that have less WMBE opportunity.  


Mentoring Program:



If any of the WMBE subcontractors listed above are participating in a mentoring or capacity building program with your company, please identify which and describe your program.


Diverse Employment


Please specify the following information for your local office and/or or other offices that are performing direct services to this contract. 


1. What is your current employment profile?



Total number of employees:



Number and percentage of minorities and/or women:


2. Describe your employment and hiring policies that promote affirmative efforts in recruitment for employee diversity.



3. How many new employees may be required?  


Total number of new employees:



Number and percentage of minorities and/or women:



			








4. If you are planning new employment, provide a paragraph that describes the functions you are recruiting for that relate to performance of this contract, how you would recruit, and your past performance for such recruitment, that proves success that Proposer has made  or plans to make to solicit women and minorities.  


5. If you have an intern program designed to recruit woman and minorities, please describe.
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Form

(Rev. December 2011)

Department of the Treasury
Internal Revenue Service

Request for Taxpayer
Identification Number and Certification

Give Form to the
requester. Do not
send to the IRS.

Name (as shown on your income tax return)

Business name/disregarded entity name, if different from above

Check appropriate box for federal tax classification:

[ Individual/sole proprietor [] ¢ Corporation

Print or type

|:| Other (see instructions) »

|:| S Corporation |:| Partnership |:| Trust/estate

|:| Limited liability company. Enter the tax classification (C=C corporation, S=S corporation, P=partnership) »

|:| Exempt payee

Address (number, street, and apt. or suite no.)

Requester’s name and address (optional)

City, state, and ZIP code

See Specific Instructions on page 2.

List account number(s) here (optional)

Taxpayer Identification Number (TIN)

Enter your TIN in the appropriate box. The TIN provided must match the name given on the “Name” line
to avoid backup withholding. For individuals, this is your social security number (SSN). However, for a

resident alien, sole proprietor, or disregarded entity, see the Part | instructions on page 3. For other - -
entities, it is your employer identification number (EIN). If you do not have a number, see How to get a

TIN on page 3.

Note. If the account is in more than one name, see the chart on page 4 for guidelines on whose

number to enter.

| Social security number

| Employer identification number

Part i Certification

Under penalties of perjury, | certify that:

1. The number shown on this form is my correct taxpayer identification number (or | am waiting for a number to be issued to me), and

2. | am not subject to backup withholding because: (a) | am exempt from backup withholding, or (b) | have not been notified by the Internal Revenue
Service (IRS) that | am subject to backup withholding as a result of a failure to report all interest or dividends, or (c) the IRS has notified me that | am

no longer subject to backup withholding, and

3. lam a U.S. citizen or other U.S. person (defined below).

Certification instructions. You must cross out item 2 above if you have been notified by the IRS that you are currently subject to backup withholding
because you have failed to report all interest and dividends on your tax return. For real estate transactions, item 2 does not apply. For mortgage
interest paid, acquisition or abandonment of secured property, cancellation of debt, contributions to an individual retirement arrangement (IRA), and
generally, payments other than interest and dividends, you are not required to sign the certification, but you must provide your correct TIN. See the

instructions on page 4.

Slgn Signature of
Here U.S. person »

Date >

General Instructions

Section references are to the Internal Revenue Code unless otherwise
noted.

Purpose of Form

A person who is required to file an information return with the IRS must
obtain your correct taxpayer identification number (TIN) to report, for
example, income paid to you, real estate transactions, mortgage interest
you paid, acquisition or abandonment of secured property, cancellation
of debt, or contributions you made to an IRA.

Use Form W-9 only if you are a U.S. person (including a resident
alien), to provide your correct TIN to the person requesting it (the
requester) and, when applicable, to:

1. Certify that the TIN you are giving is correct (or you are waiting for a
number to be issued),

2. Certify that you are not subject to backup withholding, or

3. Claim exemption from backup withholding if you are a U.S. exempt
payee. If applicable, you are also certifying that as a U.S. person, your
allocable share of any partnership income from a U.S. trade or business
is not subject to the withholding tax on foreign partners’ share of
effectively connected income.

Note. If a requester gives you a form other than Form W-9 to request
your TIN, you must use the requester’s form if it is substantially similar
to this Form W-9.

Definition of a U.S. person. For federal tax purposes, you are
considered a U.S. person if you are:

e An individual who is a U.S. citizen or U.S. resident alien,

¢ A partnership, corporation, company, or association created or
organized in the United States or under the laws of the United States,

¢ An estate (other than a foreign estate), or
e A domestic trust (as defined in Regulations section 301.7701-7).

Special rules for partnerships. Partnerships that conduct a trade or
business in the United States are generally required to pay a withholding
tax on any foreign partners’ share of income from such business.
Further, in certain cases where a Form W-9 has not been received, a
partnership is required to presume that a partner is a foreign person,
and pay the withholding tax. Therefore, if you are a U.S. person that is a
partner in a partnership conducting a trade or business in the United
States, provide Form W-9 to the partnership to establish your U.S.
status and avoid withholding on your share of partnership income.

Cat. No. 10231X
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The person who gives Form W-9 to the partnership for purposes of
establishing its U.S. status and avoiding withholding on its allocable
share of net income from the partnership conducting a trade or business
in the United States is in the following cases:

* The U.S. owner of a disregarded entity and not the entity,

* The U.S. grantor or other owner of a grantor trust and not the trust,
and

* The U.S. trust (other than a grantor trust) and not the beneficiaries of
the trust.

Foreign person. If you are a foreign person, do not use Form W-9.
Instead, use the appropriate Form W-8 (see Publication 515,
Withholding of Tax on Nonresident Aliens and Foreign Entities).

Nonresident alien who becomes a resident alien. Generally, only a
nonresident alien individual may use the terms of a tax treaty to reduce
or eliminate U.S. tax on certain types of income. However, most tax
treaties contain a provision known as a “saving clause.” Exceptions
specified in the saving clause may permit an exemption from tax to
continue for certain types of income even after the payee has otherwise
become a U.S. resident alien for tax purposes.

If you are a U.S. resident alien who is relying on an exception
contained in the saving clause of a tax treaty to claim an exemption
from U.S. tax on certain types of income, you must attach a statement
to Form W-9 that specifies the following five items:

1. The treaty country. Generally, this must be the same treaty under
which you claimed exemption from tax as a nonresident alien.

2. The treaty article addressing the income.

3. The article number (or location) in the tax treaty that contains the
saving clause and its exceptions.

4. The type and amount of income that qualifies for the exemption
from tax.

5. Sufficient facts to justify the exemption from tax under the terms of
the treaty article.

Example. Article 20 of the U.S.-China income tax treaty allows an
exemption from tax for scholarship income received by a Chinese
student temporarily present in the United States. Under U.S. law, this
student will become a resident alien for tax purposes if his or her stay in
the United States exceeds 5 calendar years. However, paragraph 2 of
the first Protocol to the U.S.-China treaty (dated April 30, 1984) allows
the provisions of Article 20 to continue to apply even after the Chinese
student becomes a resident alien of the United States. A Chinese
student who qualifies for this exception (under paragraph 2 of the first
protocol) and is relying on this exception to claim an exemption from tax
on his or her scholarship or fellowship income would attach to Form
W-9 a statement that includes the information described above to
support that exemption.

If you are a nonresident alien or a foreign entity not subject to backup
withholding, give the requester the appropriate completed Form W-8.

What is backup withholding? Persons making certain payments to you
must under certain conditions withhold and pay to the IRS a percentage
of such payments. This is called “backup withholding.” Payments that
may be subject to backup withholding include interest, tax-exempt
interest, dividends, broker and barter exchange transactions, rents,
royalties, nonemployee pay, and certain payments from fishing boat
operators. Real estate transactions are not subject to backup
withholding.

You will not be subject to backup withholding on payments you
receive if you give the requester your correct TIN, make the proper
certifications, and report all your taxable interest and dividends on your
tax return.

Payments you receive will be subject to backup
withholding if:
1. You do not furnish your TIN to the requester,

2. You do not certify your TIN when required (see the Part Il
instructions on page 3 for details),

3. The IRS tells the requester that you furnished an incorrect TIN,

4. The IRS tells you that you are subject to backup withholding
because you did not report all your interest and dividends on your tax
return (for reportable interest and dividends only), or

5. You do not certify to the requester that you are not subject to
backup withholding under 4 above (for reportable interest and dividend
accounts opened after 1983 only).

Certain payees and payments are exempt from backup withholding.
See the instructions below and the separate Instructions for the
Requester of Form W-9.

Also see Special rules for partnerships on page 1.

Updating Your Information

You must provide updated information to any person to whom you
claimed to be an exempt payee if you are no longer an exempt payee
and anticipate receiving reportable payments in the future from this
person. For example, you may need to provide updated information if
you are a C corporation that elects to be an S corporation, or if you no
longer are tax exempt. In addition, you must furnish a new Form W-9 if
the name or TIN changes for the account, for example, if the grantor of a
grantor trust dies.

Penalties

Failure to furnish TIN. If you fail to furnish your correct TIN to a
requester, you are subject to a penalty of $50 for each such failure
unless your failure is due to reasonable cause and not to willful neglect.

Civil penalty for false information with respect to withholding. If you
make a false statement with no reasonable basis that results in no
backup withholding, you are subject to a $500 penalty.

Criminal penalty for falsifying information. Willfully falsifying
certifications or affirmations may subject you to criminal penalties
including fines and/or imprisonment.

Misuse of TINs. If the requester discloses or uses TINs in violation of
federal law, the requester may be subject to civil and criminal penalties.

Specific Instructions
Name

If you are an individual, you must generally enter the name shown on
your income tax return. However, if you have changed your last name,
for instance, due to marriage without informing the Social Security
Administration of the name change, enter your first name, the last name
shown on your social security card, and your new last name.

If the account is in joint names, list first, and then circle, the name of
the person or entity whose number you entered in Part | of the form.

Sole proprietor. Enter your individual name as shown on your income
tax return on the “Name” line. You may enter your business, trade, or
“doing business as (DBA)” name on the “Business name/disregarded
entity name” line.

Partnership, C Corporation, or S Corporation. Enter the entity's name
on the “Name” line and any business, trade, or “doing business as
(DBA) name” on the “Business name/disregarded entity name” line.

Disregarded entity. Enter the owner's name on the “Name” line. The
name of the entity entered on the “Name” line should never be a
disregarded entity. The name on the “Name” line must be the name
shown on the income tax return on which the income will be reported.
For example, if a foreign LLC that is treated as a disregarded entity for
U.S. federal tax purposes has a domestic owner, the domestic owner's
name is required to be provided on the “Name” line. If the direct owner
of the entity is also a disregarded entity, enter the first owner that is not
disregarded for federal tax purposes. Enter the disregarded entity's
name on the “Business name/disregarded entity name” line. If the owner
of the disregarded entity is a foreign person, you must complete an
appropriate Form W-8.

Note. Check the appropriate box for the federal tax classification of the
person whose name is entered on the “Name” line (Individual/sole
proprietor, Partnership, C Corporation, S Corporation, Trust/estate).

Limited Liability Company (LLC). If the person identified on the
“Name” line is an LLC, check the “Limited liability company” box only
and enter the appropriate code for the tax classification in the space
provided. If you are an LLC that is treated as a partnership for federal
tax purposes, enter “P” for partnership. If you are an LLC that has filed a
Form 8832 or a Form 2553 to be taxed as a corporation, enter “C” for
C corporation or “S” for S corporation. If you are an LLC that is
disregarded as an entity separate from its owner under Regulation
section 301.7701-3 (except for employment and excise tax), do not
check the LLC box unless the owner of the LLC (required to be
identified on the “Name” line) is another LLC that is not disregarded for
federal tax purposes. If the LLC is disregarded as an entity separate
from its owner, enter the appropriate tax classification of the owner
identified on the “Name” line.
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Other entities. Enter your business name as shown on required federal
tax documents on the “Name” line. This name should match the name
shown on the charter or other legal document creating the entity. You
may enter any business, trade, or DBA name on the “Business name/
disregarded entity name” line.

Exempt Payee

If you are exempt from backup withholding, enter your name as
described above and check the appropriate box for your status, then
check the “Exempt payee” box in the line following the “Business name/
disregarded entity name,” sign and date the form.

Generally, individuals (including sole proprietors) are not exempt from
backup withholding. Corporations are exempt from backup withholding
for certain payments, such as interest and dividends.

Note. If you are exempt from backup withholding, you should still
complete this form to avoid possible erroneous backup withholding.

The following payees are exempt from backup withholding:

1. An organization exempt from tax under section 501(a), any IRA, or a
custodial account under section 403(b)(7) if the account satisfies the
requirements of section 401()(2),

2. The United States or any of its agencies or instrumentalities,

3. A state, the District of Columbia, a possession of the United States,
or any of their political subdivisions or instrumentalities,

4. A foreign government or any of its political subdivisions, agencies,
or instrumentalities, or

5. An international organization or any of its agencies or
instrumentalities.

Other payees that may be exempt from backup withholding include:
6. A corporation,
7. A foreign central bank of issue,

8. A dealer in securities or commodities required to register in the
United States, the District of Columbia, or a possession of the United
States,

9. A futures commission merchant registered with the Commodity
Futures Trading Commission,

10. A real estate investment trust,

11. An entity registered at all times during the tax year under the
Investment Company Act of 1940,

12. A common trust fund operated by a bank under section 584(a),
13. A financial institution,

14. A middleman known in the investment community as a nominee or
custodian, or

15. A trust exempt from tax under section 664 or described in section
4947.

The following chart shows types of payments that may be exempt
from backup withholding. The chart applies to the exempt payees listed
above, 1 through 15.

IF the payment is for . .. THEN the payment is exempt

for...

Interest and dividend payments All exempt payees except

for 9

Broker transactions Exempt payees 1 through 5 and 7

through 13. Also, C corporations.

Barter exchange transactions and
patronage dividends

Exempt payees 1 through 5

Payments over $600 required to be | Generally, exempt payees
reported and direct sales over 1 through 7
$5,000 '

'See Form 1099-MISC, Miscellaneous Income, and its instructions.

*However, the following payments made to a corporation and reportable on Form
1099-MISC are not exempt from backup withholding: medical and health care
payments, attorneys' fees, gross proceeds paid to an attorney, and payments for
services paid by a federal executive agency.

Part I. Taxpayer Identification Number (TIN)

Enter your TIN in the appropriate box. If you are a resident alien and
you do not have and are not eligible to get an SSN, your TIN is your IRS
individual taxpayer identification number (ITIN). Enter it in the social
security number box. If you do not have an ITIN, see How to get a TIN
below.

If you are a sole proprietor and you have an EIN, you may enter either
your SSN or EIN. However, the IRS prefers that you use your SSN.

If you are a single-member LLC that is disregarded as an entity
separate from its owner (see Limited Liability Company (LLC) on page 2),
enter the owner’s SSN (or EIN, if the owner has one). Do not enter the
disregarded entity’s EIN. If the LLC is classified as a corporation or
partnership, enter the entity’s EIN.

Note. See the chart on page 4 for further clarification of name and TIN
combinations.

How to get a TIN. If you do not have a TIN, apply for one immediately.
To apply for an SSN, get Form SS-5, Application for a Social Security
Card, from your local Social Security Administration office or get this
form online at www.ssa.gov. You may also get this form by calling
1-800-772-1213. Use Form W-7, Application for IRS Individual Taxpayer
Identification Number, to apply for an ITIN, or Form SS-4, Application for
Employer Identification Number, to apply for an EIN. You can apply for
an EIN online by accessing the IRS website at www.irs.gov/businesses
and clicking on Employer Identification Number (EIN) under Starting a
Business. You can get Forms W-7 and SS-4 from the IRS by visiting
IRS.gov or by calling 1-800-TAX-FORM (1-800-829-3676).

If you are asked to complete Form W-9 but do not have a TIN, write
“Applied For” in the space for the TIN, sign and date the form, and give
it to the requester. For interest and dividend payments, and certain
payments made with respect to readily tradable instruments, generally
you will have 60 days to get a TIN and give it to the requester before you
are subject to backup withholding on payments. The 60-day rule does
not apply to other types of payments. You will be subject to backup
withholding on all such payments until you provide your TIN to the
requester.

Note. Entering “Applied For” means that you have already applied for a
TIN or that you intend to apply for one soon.

Caution: A disregarded domestic entity that has a foreign owner must
use the appropriate Form W-8.

Part Il. Certification

To establish to the withholding agent that you are a U.S. person, or
resident alien, sign Form W-9. You may be requested to sign by the
withholding agent even if item 1, below, and items 4 and 5 on page 4
indicate otherwise.

For a joint account, only the person whose TIN is shown in Part |
should sign (when required). In the case of a disregarded entity, the
person identified on the “Name” line must sign. Exempt payees, see
Exempt Payee on page 3.

Signature requirements. Complete the certification as indicated in
items 1 through 3, below, and items 4 and 5 on page 4.

1. Interest, dividend, and barter exchange accounts opened
before 1984 and broker accounts considered active during 1983.
You must give your correct TIN, but you do not have to sign the
certification.

2. Interest, dividend, broker, and barter exchange accounts
opened after 1983 and broker accounts considered inactive during
1983. You must sign the certification or backup withholding will apply. If
you are subject to backup withholding and you are merely providing
your correct TIN to the requester, you must cross out item 2 in the
certification before signing the form.

3. Real estate transactions. You must sign the certification. You may
cross out item 2 of the certification.
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4, Other payments. You must give your correct TIN, but you do not
have to sign the certification unless you have been notified that you
have previously given an incorrect TIN. “Other payments” include
payments made in the course of the requester’s trade or business for
rents, royalties, goods (other than bills for merchandise), medical and
health care services (including payments to corporations), payments to
a nonemployee for services, payments to certain fishing boat crew
members and fishermen, and gross proceeds paid to attorneys
(including payments to corporations).

5. Mortgage interest paid by you, acquisition or abandonment of
secured property, cancellation of debt, qualified tuition program
payments (under section 529), IRA, Coverdell ESA, Archer MSA or
HSA contributions or distributions, and pension distributions. You
must give your correct TIN, but you do not have to sign the certification.

What Name and Number To Give the Requester

For this type of account: Give name and SSN of:

1. Individual The individual
2. Two or more individuals (joint The actual owner of the account or,
account) if combined funds, the first

individual on the account '

3. Custodian account of a minor
(Uniform Gift to Minors Act)

4. a. The usual revocable savings
trust (grantor is also trustee)
b. So-called trust account that is
not a legal or valid trust under
state law

5. Sole proprietorship or disregarded
entity owned by an individual

6. Grantor trust filing under Optional
Form 1099 Filing Method 1 (see
Regulation section 1.671-4(b)(2)(i)(A))

The minor *
The grantor-trustee '

The actual owner '

The owner °

The grantor*

For this type of account: Give name and EIN of:

7. Disregarded entity not owned by an | The owner
individual

. A valid trust, estate, or pension trust | Legal entity *

Corporation or LLC electing

corporate status on Form 8832 or

Form 2553

10. Association, club, religious,
charitable, educational, or other
tax-exempt organization

11. Partnership or multi-member LLC

12. A broker or registered nominee

© ®

The corporation

The organization

The partnership
The broker or nominee

13. Account with the Department of
Agriculture in the name of a public
entity (such as a state or local
government, school district, or
prison) that receives agricultural
program payments

14. Grantor trust filing under the Form
1041 Filing Method or the Optional
Form 1099 Filing Method 2 (see
Regulation section 1.671-4(b)(2)(i)(B))

The public entity

The trust

" List first and circle the name of the person whose number you furnish. If only one personon a
joint account has an SSN, that person’s number must be furnished.

? Gircle the minor’s name and furnish the minor's SSN.

3You must show your individual name and you may also enter your business or “DBA” name on
the “Business name/disregarded entity” name line. You may use either your SSN or EIN (if you
have one), but the IRS encourages you to use your SSN.

4 List first and circle the name of the trust, estate, or pension trust. (Do not furnish the TIN of the
personal representative or trustee unless the legal entity itself is not designated in the account
title.) Also see Special rules for partnerships on page 1.

*Note. Grantor also must provide a Form W-9 to trustee of trust.

Note. If no name is circled when more than one name is listed, the
number will be considered to be that of the first name listed.

Secure Your Tax Records from Identity Theft

Identity theft occurs when someone uses your personal information
such as your name, social security number (SSN), or other identifying
information, without your permission, to commit fraud or other crimes.
An identity thief may use your SSN to get a job or may file a tax return
using your SSN to receive a refund.

To reduce your risk:
* Protect your SSN,
® Ensure your employer is protecting your SSN, and
* Be careful when choosing a tax preparer.

If your tax records are affected by identity theft and you receive a
notice from the IRS, respond right away to the name and phone number
printed on the IRS notice or letter.

If your tax records are not currently affected by identity theft but you
think you are at risk due to a lost or stolen purse or wallet, questionable
credit card activity or credit report, contact the IRS Identity Theft Hotline
at 1-800-908-4490 or submit Form 14039.

For more information, see Publication 4535, Identity Theft Prevention
and Victim Assistance.

Victims of identity theft who are experiencing economic harm or a
system problem, or are seeking help in resolving tax problems that have
not been resolved through normal channels, may be eligible for
Taxpayer Advocate Service (TAS) assistance. You can reach TAS by
calling the TAS toll-free case intake line at 1-877-777-4778 or TTY/TDD
1-800-829-4059.

Protect yourself from suspicious emails or phishing schemes.
Phishing is the creation and use of email and websites designed to
mimic legitimate business emails and websites. The most common act
is sending an email to a user falsely claiming to be an established
legitimate enterprise in an attempt to scam the user into surrendering
private information that will be used for identity theft.

The IRS does not initiate contacts with taxpayers via emails. Also, the
IRS does not request personal detailed information through email or ask
taxpayers for the PIN numbers, passwords, or similar secret access
information for their credit card, bank, or other financial accounts.

If you receive an unsolicited email claiming to be from the IRS,
forward this message to phishing@irs.gov. You may also report misuse
of the IRS name, logo, or other IRS property to the Treasury Inspector
General for Tax Administration at 1-800-366-4484. You can forward
suspicious emails to the Federal Trade Commission at: spam@uce.gov
or contact them at www.ftc.gov/idtheft or 1-877-IDTHEFT
(1-877-438-4338).

Visit IRS.gov to learn more about identity theft and how to reduce
your risk.

Privacy Act Notice

Section 6109 of the Internal Revenue Code requires you to provide your correct TIN to persons (including federal agencies) who are required to file information returns with
the IRS to report interest, dividends, or certain other income paid to you; mortgage interest you paid; the acquisition or abandonment of secured property; the cancellation
of debt; or contributions you made to an IRA, Archer MSA, or HSA. The person collecting this form uses the information on the form to file information returns with the IRS,
reporting the above information. Routine uses of this information include giving it to the Department of Justice for civil and criminal litigation and to cities, states, the District
of Columbia, and U.S. possessions for use in administering their laws. The information also may be disclosed to other countries under a treaty, to federal and state agencies
to enforce civil and criminal laws, or to federal law enforcement and intelligence agencies to combat terrorism. You must provide your TIN whether or not you are required to
file a tax return. Under section 3406, payers must generally withhold a percentage of taxable interest, dividend, and certain other payments to a payee who does not give a
TIN to the payer. Certain penalties may also apply for providing false or fraudulent information.
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APPLICATION FOR BUSINESS LICENSE Annual Fee $90.00

The license is for the calendar year, January through December. For a business that opens July 1 or thereafter, the half-year fee is $45.00*
The half-year fee does NOT apply to any years prior to 1998. The Seattle business license expires December 31.
*If worldwide annual gross income and/or value of products is estimated as $20,000 or less, the license fee
is $45.00 ($22.50 for half-year fee).

PLEASE PRINT OR TYPE - COMPLETE BOTH SIDES OF THE APPLICATION

Your business will be assigned a City of Seattle CUSTOMER NUMBER. Refer to the Customer Number in any future correspondence relating to your license.
Let us know if you previously had a Seattle business license. The account will be deemed a reinstatement ONLY if it has been closed for at least 12 months.

Please provide the information in the first section if it is available. The ID numbers are not required to obtain a City of Seattle business license.

State of Washington UBI # FEIN

State of Washington Contractor # City of Seattle Vendor ID # (if applicable)

Internet Address (if applicable) S.1.C. Code o (office use only)
Have you previously had a Seattle Business License? [J YES [J NO NAICS.Code (office use only)

PLEASE COMPLETE ALL SECTIONS BELOW and the REVERSE SIDE OF THIS FORM PROVIDING the BUSINESS INFORMATION

TYPE OF BUSINESS (Check ONE) [ Sole Proprigtor [] Corporation [ Partnership CILLe [ other

Is the business a non-profit organization? [] Yes [INo (Non-profit organizations are required to be licensed and file tax returns as all other businesses.)

LEGAL NAME OF BUSINESS ENTITY
(If a sole proprietorship, please list your legal name, last name first, and include any middle initial.)

TRADE NAME or dba (doing business as)
WHAT IS THE STARTING DATE OF BUSINESS IN SEATTLE? Month Day Year

If the business was operating in Seattle before the current year, prior years' license fees, taxes, penalties and interest may be due.

Zoning Limitations - A business license does not authorize the holder to conduct business in violation of any zoning ordinance.
The location of your business should be indicated below. You must list a physical address (a post office box or mail drop is not considered a physical address).

PHYSICAL BUSINESS LOCATION:

ADDRESS CITY STATE ZIP
IS THIS LOCATION BEING ADDED AS A BRANCH ONLY TO AN EXISTING LICENSE? LJYES L[INO

Mailing address for LICENSE & RENEWAL
[ ] SAME AS ABOVE ADDRESS CITY STATE ZIP

Mailing address for TAX FORMS

[] SAME AS ABOVE ADDRESS CITYy STATE ZIP
BUSINESS PHONE: - CELLULAR PHONE - FAX -
LIST OTHER BUSINESS LOCATIONS IN SEATTLE - Each BRANCH LICENSE FEE is $10.00 per year (attach a separate sheet, if needed).
TRADE NAME ADDRESS SEATTLE ZIP CODE TELEPHONE "Separate" tax reporting status?
[JYes [ No
[JYes [ No

PLEASE COMPLETE THE BACK SIDE OF THE APPLICATION - ALL INFORMATION AND A SIGNATURE IS REQUIRED TO PROCESS

Form #001: - BL Application - revision 10/2011
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NATURE OF BUSINESS: Check all that apply and provide detail below. THIS INFORMATION should be as detailed as possible.
[ Manufacturing-Extracting L Printing & Publishing L] Tour Operator L] Wholesale L] Retail [ Service L] Transportation LI Other

L] Utility Services (telephone services, pager services, cable television franchise) [ Charging Admission for Events/Shows [ Gambling Activity
DOES YOUR BUSINESS OWN OR OPERATE PRICE SCANNING EQUIPMENT? LJYES [INO
DESCRIBE IN DETAIL THE PRINCIPAL PRODUCT(s) OR SERVICE(s) RENDERED:

NOTE: Additional licenses or endorsements may be required depending on the business activity - please see instruction sheet under regulatory licenses.

NAME(S) OF SOLE PROPRIETOR, PARTNERS, CORPORATE OFFICERS, AND RESIDENT AGENTS: List true name(s), residence address,
telephone number and date of birth of the sole proprietor or all partners or corporate officers/directors and their titles (attach a separate sheet, if needed).

NAME AND TITLE RESIDENCE ADDRESS CITY, STATE, ZIP TELEPHONE  DATE OF BIRTH

TAX REPORTING STATUS - Seattle BUSINESS LICENSE TAX FORMS must be filed by every business, EVEN IF NO TAX IS DUE.
Based on the taxable revenue for your business as described below, please check one of the following reporting frequencies:
[0 QUARTERLY - Estimated ANNUAL taxable revenue will exceed the threshold per year for entire entity - main location and branches.
L1 ANNUAL - Estimated ANNUAL taxable revenue will be less than the threshold per year for entire entity.
A Business granted ANNUAL reporting status by Revenue and Consumer Affairs must file a combined tax return if there is more than one location.

Tax forms are mailed to the last known address - failure to receive the form does not preclude the requirements to file timely.

LI YES My annual worldwide gross income and/or value of products will be $20,000 or less.
Should my gross income and/or value of products be greater than $20,000, | understand
I will be responsible for additional license fees.

IF YOU PURCHASED THIS BUSINESS, DID YOU TAKE OVER L] THE ENTIRE BUSINESS [J ONLY A PORTION

FORMER OWNER'S NAME CURRENT ADDRESS CITY, STATE, ZIP TELEPHONE CUSTOMER NUMBER

A SIGNATURE IS REQUIRED IN ORDER TO PROCESS THE APPLICATION

As applicant, | , certify or declare under penalty of perjury under the laws of the State of Washington
that the foregoing is true and correct. All information given is subject to verification with State of Washington, Department of Revenue.

SIGNATURE DATE
PLEASE PRINT your NAME TITLE
FEES DUE - MAKE CHECK PAYABLE TO CITY OF SEATTLE FOR OFFICE IU_StFION'-; t
nitals ate

Business License Fee if OPEN date is January 1 - June 30 $90.00

If $20,000 or less in worldwide annual gross income $ 45.00 Processed by
Business License Fee if OPEN date is July 1 or laterin year ~ $ 45.00

If $20,000 or less in worldwide annual gross income $22.50 Tax Forms Mailed
Additional Seattle Locations X $10.00 = $ Enforcement

TOTALDUE ..., $ License # Issued
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THE SEATTLE ETHICS & ELECTIONS COMMISSION

The SEEC is a seven-member, independent panel
of citizen volunteers. The Commission and its staff
are responsible for administering the City of Seattle
Ethics, Elections, and Whistleblower Protection
Codes. Three Commissioners are appointed by the
Mayor, three by the City Council, and the seventh
by the other six. They are confirmed by the City
Council and serve overlapping three-year terms.

The Commission is supported by a staff of six
employees who provide training, investigate
complaints, and issue advisory opinions.

TRAINING AND INFORMATION

Ethics training and brochures are available by
request. Information is also available at the
Commission website: http:/www.seattle.gov/ethics/.

CoMMISSION MEETINGS

You are invited to attend any Commission meeting.
Meetings are usually the first Wednesday of the
month in the Seattle Municipal Tower.

Copies of the meeting agenda, including time and
location, are in our office and on our Internet web
site under Commission/Agendas & Minutes. You
can also call 206-684-8500 for meeting times and
locations.

This brochure highlights portions of the Seattle
Ethics Code, SMC 4.16. The complete law is on the
City Clerk’s Seattle Municipal Code (SMC) web site,
http://clerk.ci.seattle.wa.us/~public/code1.htm.
Copies are also available in the SEEC office.

ETHICS COMPLAINTS AND CONSEQUENCES

Anyone who feels a City officer or employee has
violated the Ethics Code may complain to the Ethics
and Elections Commission. Commission staff will
investigate whether there is a Code violation.

If it is found that an employee or official violated the
City’s Ethics Code, the Commission may fine that
person up to $5,000 per violation plus costs and
restitution. The Commission may also recommend
disciplinary action, including suspension or discharge.

A complaint may be dismissed if there is no violation
of the Code or if the violation is minor and inadvertent
or has already been remedied.

ADVICE

City employees and officers may seek advice on
whether a planned action or activity raises issues
under the City’s Ethics Code.

@) city Of Seattle
ETHICS AND ELECTIONS COMMISSION

Seattle Municipal Tower
700 Fifth Avenue, Suite 4010

Mon - Fri: 8am - 5pm
Tel: 206-684-8500 Fax: 206-684-8590
E-mail: ethicsandelections@seattle.gov
Postal mail: PO Box 94729, Seattle, WA 98124-4729

Internet: http://www.seattle.gov/ethics/
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@ City of Seattle

An Explanation

of the
City of Seattle’s
Ethical Standards
for

Contractors, Vendors,
Customers and Clients

This pamphlet is intended to help you understand
the conduct expected of City employees, elected
officials, and members of City boards and
commissions under the Seattle Ethics Code.

SEATTLE ETHICS AND ELECTIONS
COMMISSION

Your advocate for fair, open, and honest government.





An Explanation

The City of Seattle’s
Ethical Standards

Contractors, vendors, customers, and clients:
We appreciate doing business with

you and hope that you find this
information helpful.

The Code of Ethics
Seattle Municipal Code (SMC) 4.16

The Seattle Ethics Code was created to inspire
public trust in City government and ensure that
City officers and employees are “independent,
impartial, and responsible to the people.”
The law is administered by an independent
commission of citizen volunteers.

The Code sets ethical standards about work
activities, business relationships, and the use
of City resources that apply to all City employees,
elected officials, and members of most City
boards and commissions.

This brochure highlights areas of the Code that
pertain to contractors, vendors, and regulated

parties, and also to customers and clients. It is
one of our efforts to increase awareness of the
Code and to help you better understand what

employees can and cannot do.

If you would like more information or have

questions, please call us at 206-684-8500

or visit our web site:
http://www.seattle.gov/ethics/

This brochure is a general summary of the

Seattle Ethics Code. If you have questions

or would like advice on a specific issue,

please contact Commission staff.
206-684-8500

HIGHLIGHTS

THANKING CITY EMPLOYEES

The best way to thank a City employee is to
write a letter of praise to the employee’s
supervisor. City employees may not accept
gifts, loans or other things of value in
appreciation for their work or services.

Example: Employees responsible

for purchasing cannot receive

gifts or premiums for the City

orders they place.
Employees may accept promotional items or
items such as flowers or candy to share with co-
workers or the public, as long as they are valued
at $25 or less. However, the Commission limits
the value of such items to $50 from a single
source in a calendar year.

SOLICITING ITEMS
City employees may not ask people with whom
they do City business to donate items, whether
for personal, charitable, or other purposes.
Example: Inspectors may not ask businesses
they inspect for donations of meeting spaces
or supplies.
No FREE MEALS
Employees may not accept free meals from
people with whom they do City business, or from
people who wish to do business with the City.
Example: An employee who is
meeting with a vendor or client
for lunch cannot have the lunch
paid for by the vendor or client.

REFRESHMENTS AT MEETINGS
Employees may accept basic refreshments—
such as coffee, tea, soft drinks, doughnuts, or
cookies—when attending meetings in your office.

USE oF CITY FACILITIES AND RESOURCES
City employees cannot use City
resources for non-City purposes.
City property, including City paid
time, vehicles, and equipment, may
only be used for a City purpose.

CONFLICT OF INTEREST
Employees may not take part in City business
where they, or an immediate family member,
have a financial or private interest. Employees
also may not take part in City business where
they would appear to have a conflict of interest.

Example: City employees must withdraw from
a vendor selection process if one of the
competitors is the employee’s spouse or
domestic partner, or if a competitor has been
the employee’s business partner or client
within the last twelve months.
ADVERTISING
Employees cannot use their positions for
anyone’s private gain or use City resources
for a non-City purpose. Therefore, they cannot
hand out or post advertising materials.

INVITATIONS TO SEMINARS & CONFERENCES
> City employees may attend
°m = o educational programs paid for by
City vendors or potential vendors
only under limited conditions. Neither the City
nor the employee can accept reimbursement for
expenses incurred that are not allowable under
the City's Travel Policies and Procedures. In all
cases, the event must serve a City purpose
Example: An employee may not attend a
conference at your expense unless you are
required by contract to provide training or
education to City employees, or the employee
is directed by his or her supervisor to attend.
Reimbursement for travel or lodging must be
made to the City, not to the individual.

AFTER LEAVING CITY EMPLOYMENT
Employees must wait one year after leaving
the City before they can (i) assist others in
proceedings involving their former agency, (ii)
assist or represent others on matters in which
they were officially involved, or (iii) compete for
contracts when they helped determine the scope
of work or the process for selecting a contractor.

Example: For one year, former employees
may not assist their new employers in seeking
permits from the City department they left.






