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SECTION A: ADVERTISEMENT FOR BIDS AND INSTRUCTIONS TO BIDDERS

REQUEST FOR BID FOR PUBLIC WORKS CONSTRUCTION
CITY OF MADISON, WISCONSIN

A BEST VALUE CONTRACTING MUNICIPALITY

PROJECT NAME: UNIT WELL 19 TREATMENT SYSTEM
ADDITION

CONTRACT NO.: 9289

SBE GOAL. 8%

BID BOND 5%

CONSTRUCTION PRE BID MEETING (2:00 P.M.) 11/13/2023; See Info Below (OPTIONAL)

SBE PRE BID MEETING See SBE Pre Bid Meeting Info Below

PREQUALIFICATION APPLICATION DUE (2:00 P.M.) | 11/21/2023

BID SUBMISSION (2:00 P.M.) 11/30/2023

BID OPEN (2:30 P.M.) 11/30/2023

PUBLISHED IN WSJ 10/19, 10/26, 11/2, 11/9, 11/16 & 11/23/2023

CONSTRUCTION PRE BID MEETING: Madison Water Utility will be hosting an OPTIONAL pre-bid
construction meeting to review the site and project details with prospective contractors, as well as answer
questions. This meeting will be held virtually through Zoom on November 13, 2023 at 2:00 P.M.
(CST):

Zoom Meeting ID: 899 6430 5207 Zoom Passcode: 859818
For additional questions or coordination related to this meeting, contact;

o Jeffrey Nussbaum
(715) 720-6255
jnussbaum@sehinc.com

SBE PRE BID MEETING: Small Business Enterprise Pre-Bid Meetings are being held virtually.
Advance registration is required. Visit the SBE Meeting web page on Engineering's web site: https:/
www.cityofmadison.com/engineering/developers-contractors/contractors/how-to-bid-public-works-
contracts/small-business-enterprise-sbe-meetings . Questions regarding SBE Program requirements may
be directed to Tracy Lomax, Affirmative Action Division. Tracy may be reached at (608) 267-8634, or by
email, TLomax@cityofmadison.com.

PREQUALIFICATION APPLICATION: Forms are available on our website,
www.cityofmadison.com/engineering/developers-contractors/contractors/how-to-get-prequalified.  not
currently prequalified in the categories listed in Section A, an amendment to your Prequalification will
need to be submitted prior to the same due date. Postmark is not applicable.

BIDS TO BE SUBMITTED: by hand to 1600 EMIL ST., MADISON, WI 53713 or online at
www.bidexpress.com.

Bids may be submitted on line through Bid Express or in person at 1600 Emil St. The bids will be posted
on line after the bid opening. If you have any questions, please call Alane Boutelle at (608) 267-1197, or
John Fahrney at (608) 266-9091.

STANDARD SPECIFICATIONS
The City of Madison’s Standard Specifications for Public Works Construction - 2023 Edition, as

supplemented and amended from time to time, forms a part of these contract documents as if attached
hereto.
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These standard specifications are available on the City of Madison Public Works website,
www. citvofmadison.com/engineerina/developers-contractors/standard-specifications.

The Contractor shall review these Specifications prior to preparation of proposals for the work to be done
under this contract, with specific attention to Article 102, “BIDDING REQUIREMENTS AND
CONDITIONS” and Article 103, “AWARD AND EXECUTION OF THE CONTRACT.” For the convenience
of the bidder, below are highlights of three subsections of the specifications.

SECTION 102.1: PRE-QUALIFICATION OF BIDDERS

In accordance with Wisconsin State Statutes 66.0901 (2) and (3), all bidders must submit to the Board of
Public Works proof of responsibility on forms furnished by the City. The City requires that all bidders be
qualified on a biennial basis.

Bidders must present satisfactory evidence that they have been regularly engaged in the type of work
specified herein and they are fully prepared with necessary capital, materials, machinery and supervisory
personnel to conduct the work to be contracted for to the satisfaction of the City. All bidders must be pre-
qualified by the Board of Public Works for the type of construction on which they are bidding prior to the
opening of the bid.

In accordance with Section 39.02(9)(a)l. of the General Ordinances, all bidders shall submit in writing to
the Affirmative Action Division Manager of the City of Madison, a Certificate of Compliance or an
Affirmative Action Plan at the same time or prior to the submission of the proof of responsibility forms.

The bidder shall be disqualified if the bidder fails to or refuses to, prior to opening of the bid, submit a
Certificate of compliance, Affirmative Action Plan or Affirmative Action Data Update, as applicable, as
defined by Section 39.02 of the General Ordinances (entitled Affirmative Action) and as required by
Section 102.11 of the Standard Specifications.

SECTION 102.4 PROPOSAL

No bid will be accepted that does not contain an adequate or reasonable price for each and every item
named in the Schedule of Unit Prices.

A lump sum bid for the work in accordance with the plans and specifications is required. The lump sum
bid must be the same as the total amounts bid for the various items and it shall be inserted in the space
provided.

All papers bound with or attached to the proposal form are considered a part thereof and must not be
detached or altered when the proposal is submitted. The plans, specifications and other documents
designated in the proposal form will be considered a part of the proposal whether attached or not.

A proposal submitted by an individual shall be signed by the bidder or by a duly authorized agent. A
proposal submitted by a partnership shall be signed by a member/partner or by a duly authorized agent
thereof. A proposal submitted by a corporation shall be signed by an authorized officer or duly authorized
registered agent of such corporation, and the proposal shall show the name of the State under the laws of
which such corporation was chartered. The required signatures shall in all cases appear in the space
provided thereof on the proposal.

Each proposal shall be placed, together with the proposal guaranty, in a sealed envelope, so marked as
to indicate name of project, the contract number or option to which it applies, and the name and address
of the Contractor or submitted electronically through Bid Express (www.bidexpress.com). Proposals will
be accepted at the location, the time and the date designated in the advertisement. Proposals received
after the time and date designated will be returned to the bidder unopened.
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SECTION 102.5: BID DEPOSIT (PROPOSAL GUARANTY)

All bids, sealed or electronic, must be accompanied with a Bid Bond (City of Madison form) equal to at
least 5% of the bid or a Certificate of Annual/Biennial Bid Bond or certified check, payable to the City
Treasurer. Bid deposit of the successful bidders shall be returned within forty-eight (48) hours following
execution of the contract and bond as required.

MINOR DISCREPENCIES

Bidder is responsible for submitting all forms necessary for the City to determine compliance with State
and City bidding requirements. Nothwithstanding any language to the contrary contained herein, the City
may exercise its discretion to allow bidders to correct or supplement submissions after bid opening, if the
minor discrepancy, bid irregularity or omission is insignificant and not one related to price, quality,
quantity, time of completion or performance of the contract.
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Bidders for this Contract(s) must be Pre-Qualified for at
least one of the following type(s) of construction denoted by an [X]

Building Demolition

101
120

[J Asbestos Removal
[ House Mover

Street, Utility and Site Construction

201
205
210
215
220
221
222
225
230
235
240
241
242
243
245
246
250
251
252
255
260

262

1 Asphalt Paving

Blasting

Boring/Pipe Jacking

Concrete Paving

Con. Sidewalk/Curb & Gutter/Misc. Flat Work
Concrete Bases and Other Concrete Work
Concrete Removal

Dredging

Fencing

Fiber Optic Cable/Conduit Installation
Grading and Earthwork

Horizontal Saw Cutting of Sidewalk
Hydro Excavating

Infrared Seamless Patching
Landscaping, Maintenance

Ecological Restoration

Landscaping, Site and Street

Parking Ramp Maintenance

Pavement Marking

Pavement Sealcoating and Crack Sealing
Petroleum Above/Below Ground Storage
Tank Removal/Installation

[0 Playground installer

OOOO00O0O0000000O000000aan

Bridge Construction

501

[T] Bridge Construction and/or Repair

Building Construction

401

402
403
404
405
410
412
413
415
420
425
428
429
430
433
435

] Floor Covering (including carpet, ceramic tile installation,

rubber, VCT
[ Building Automation Systems
Concrete
Doors and Windows
Electrical - Power, Lighting & Communications
Elevator - Lifts
Fire Suppression
Furnishings - Furniture and Window Treatments

General Building Construction, $250,000 to $1,500,000
General Building Construction, Over $1,500,000

Glass and/or Glazing

Hazardous Material Removal

Heating, Ventilating and Air Conditioning (HVAC)
Insulation - Thermal

[1 Masonry/Tuck pointing

OO00XOOO00000

State of Wisconsin Cetrtifications

1
2
3

General Building Construction, Equal or Less than $250,000

110 [] Building Demolition

265 [] Retaining Walls, Precast Modular Units

270 [] Retaining Walls, Reinforced Concrete

275 [] Sanitary, Storm Sewer and Water Main
Construction

276 [1 Sawcutting

280 [] Sewer Lateral Drain Cleaning/internal TV Insp.

285 [] Sewer Lining

290 [] Sewer Pipe Bursting

295 [] Soil Borings

300 [] Soil Nailing

305 [[] Storm & Sanitary Sewer Laterals & Water Svc.

310 [J Street Construction

315 [] Street Lighting

318 [[] Tennis Court Resurfacing

320 [ Traffic Signals

325 [] Traffic Signing & Marking

332 [] Tree pruning/removal

333 [] Tree, pesticide treatment of

335 [] Trucking

340 [ Utility Transmission Lines including Natural Gas,
Electrical & Communications

399 [] Other

437 [] Metals

440 [] Painting and Wallcovering

445 [] Plumbing

450 [[] Pump Repair

455 [] Pump Systems

460 [] Roofing and Moisture Protection

464 [[] Tower Crane Operator

461 [ Solar Photovoltaic/Hot Water Systems

465 [] Soil/lGroundwater Remediation

466 [[] Warning Sirens

470 [7] Water Supply Elevated Tanks

475 ] Water Supply Wells

480 [] Wood, Plastics & Composites - Structural &
Architectural

499 [] Other

[J Class 5 Blaster - Blasting Operations and Activities 2500 feet and closer to inhabited buildings for quarries, open pits and

road cuts.

[ Class 6 Blaster - Blasting Operations and Activities 2500 feet and closer to inhabited buildings for trenches, site
excavations, basements, underwater demolition, underground excavations, or structures 15 feet or less in height.

[ Class 7 Blaster - Blasting Operations and Activities for structures greater than 15 ' in height, bridges, towers, and any of
the objects or purposes listed as “Class 5 Blaster or Class 6 Blaster”.

[J Petroleum Above/Below Ground Storage Tank Removal and Installation (Attach copies of State Certifications.)

[] Hazardous Material Removal (Contractor to be certified for asbestos and lead abatement per the Wisconsin Depariment
of Health Services, Asbestos and Lead Section (A&LS).) See the following link for application:
www.dhs.wisconsin.gov/Asbestos/Cert. State of Wisconsin Performance of Asbestos Abatement Certificate must be

attached.

[] Certification number as a Certified Arborist or Certified Tree Worker as administered by the International Society of

Arboriculture

[] Pesticide application (Certification for Commercial Applicator For Hire with the certification in the category of turf and
landscape (3.0) and possess a current license issued by the DATCF)

[0 state of Wisconsin Master Plumbers License.
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SECTION B: PROPOSAL

Please refer to the
Bid Express Website
at https://bidexpress.com
look up contract number
and go to
Section B: Proposal Page

You can access all City of Madison bid solicitations for FREE at www.bidexpress.com

Click on the “Register for Free" button and follow the instructions to register your company and yourself.
You will be asked for a payment subscription preference, since you may wish to bid online someday.
Simply choose the method to pay on a ‘per bid’ basis. This requires no payment until / unless you actually
bid online. You can also choose the monthly subscription plan at this time. You will, however, be asked to
provide payment information. Remember, you can change your preference at anytime. You will then be
able to complete your free registration and have full access to the site. Your free access does not require
completion of the ‘Digital ID' process, so you will have instant access for viewing and downloading. To be

prepared in case you ever do wish to bid online, you may wish to establish your digital ID also, since you
cannot bid without a Digital ID.

If you have any problems with the free registration process, you can call the bidexpress
help team, toll free at 1-888-352-2439 (option 1, option1).

B-1
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SECTION C: SMALL BUSINESS ENTERPRISE

Instructions to Bidders
City of Madison
SBE Program Information

Small Business Enterprise (SBE) Program Information

21

Policy and Goal

The City of Madison reaffirms its policy of nondiscrimination in the conduct of City
business by maintaining a procurement process which remains open to all who have the
potential and ability to sell goods and services to the City. It is the policy of the City of
Madison to allow Small Business Enterprises (SBE) maximum feasible opportunity to
participate in City of Madison contracting. The bidder acknowledges that its bid has been
submitted in accordance with the SBE program and is for the public’s protection and
welfare.

Please refer to the “ADVERTISEMENT FOR BIDS” for the goal for the utilization of SBEs
on this project. SBEs may participate as subcontractors, vendors and/or suppliers, which
provide a commercially useful function. The dollar value for SBE suppliers or ‘materials
only’ vendors shall be discounted to 60% for purposes of meeting SBE goals.

A bidder which achieves or exceeds the SBE goal will be in compliance with the SBE
requirements of this project. In the event that the bidder is unable to achieve the SBE
goal, the bidder must demonstrate that a good faith effort to do so was made. Failure to
either achieve the goal or demonstrate a good faith effort to do so will be grounds for the
bidder being deemed a non-responsible contractor ineligible for award of this contract.

A bidder may count towards its attainment of the SBE goal only those expenditures to
SBEs that perform a commercially useful function. For purposes of evaluating a bidder's
responsiveness to the attainment of the SBE goal, the contract participation by an SBE is
based on the percentage of the total base bid proposed by the Contractor. The total base
bid price is inclusive of all addenda.

Work performed by an SBE firm in a particular transaction can be counted toward the
goal only if it involves a commercially useful function. That is, in light of industry practices
and other relevant considerations, does the SBE firm have a necessary and useful role in
the transaction, of a kind for which there is a market outside the context of the SBE
Program, or is the firm's role a superfluous step added in an attempt to obtain credit
towards goals? If, in the judgment of the Affirmative Action Division, the SBE firm will not
perform a commercially useful function in the transaction, no credit towards goals will be
awarded.

The question of whether a firm is performing a commercially useful function is completely
separate from the question of whether the firm is an eligible SBE. A firm is eligible if it
meets the definitional criteria and ownership and control requirements, as set forth in the
City of Madison's SBE Program.

If the City of Madison determines that the SBE firm is performing a commercially useful
function, then the City of Madison must then decide what that function is. If the
commercially useful function is that of an SBE vendor / supplier that regularly transacts
business with the respective product, then the City of Madison will count 60% of the value
of the product supplied toward SBE goals.

C-1
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To be counted, the SBE vendor / supplier must be engaged in selling the product in
question to the public. This is important in distinguishing an SBE vendor / supplier, which
has a regular trade with a variety of customers, from a firm which performs supplier-like
functions on an ad hoc basis or for only one or two contractors with whom it has a special
relationship.

A supplier of bulk goods may qualify as an eligible SBE vendor / supplier if it either
maintains an inventory or owns or operates distribution equipment. With respect to the
distribution equipment; e.g., a fleet of trucks, the term "operates" is intended to cover a
situation in which the supplier leases the equipment on a regular basis for its entire
business. It is not intended to cover a situation in which the firm simply provides drivers
for trucks owned or leased by another party; e.g., a prime contractor, or leases such a
party's trucks on an ad hoc basis for a specific job.

If the commercially useful function being performed is not that of a qualified SBE vendor /
supplier, but rather that of delivery of products, obtaining bonding or insurance,
procurement of personnel, acting as a broker or manufacturer's representative in the
procurement of supplies, facilities, or materials, etc., only the fees or commissions will
apply towards the goal.

For example, a business that simply transfers title of a product from manufacturer to
ultimate purchaser; e. g., a sales representative who re-invoices a steel product from the
steel company to the Contractor, or a firm that puts a product into a container for delivery
would not be considered a qualified SBE vendor / supplier. The Contractor would not
receive credit based on a percentage of the cost of the product for working with such
firms.

Concerning the use of services that help the Contractor obtain needed supplies,
personnel, materials or equipment to perform a contract: only the fee received by the
service provider will be counted toward the goal. For example, use of a SBE sales
representative or distributor for a steel company, if performing a commercially useful
function at all, would entitle the Contractor receiving the steel to count only the fee paid to
the representative or distributor toward the goal. This provision would also govern fees
for professional and other services obtained expressly and solely to perform work relating
to a specific contract.

Concerning transportation or delivery services: if an SBE trucking company picks up a
product from a manufacturer or a qualified vendor / supplier and delivers the product to
the Contractor, the commercially useful function it is performing is not that of a supplier,
but simply that of a transporter of goods. Unless the trucking company is itself the
manufacturer or a qualified vendor / supplier in the product, credit cannot be given based
on a percentage of the cost of the product. Rather, credit would be allowed for the cost of
the transportation service.

The City is aware that the rule's language does not explicitly mention every kind of
business that may contribute work on this project. In administering these programs, the
City would, on a case-by-case basis, determine the appropriate counting formula to apply
in a particular situation,

Contract Compliance
Questions concerning the SBE Program shall be directed to the Contract Compliance

Officer of the City of Madison Department of Civil Rights, Affirmative Action Division, 210
Martin Luther King, Jr. Blvd., Room 523, Madison, WI 53703; telephone (608) 266-6510.
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Certification of SBE by City of Madison

The Affirmative Action Division maintains a directory of SBEs which are currently certified
as such by the City of Madison. Contact the Contract Compliance Officer as indicated in
Section 2.2 to receive a copy of the SBE Directory or you may access the SBE Directory

online at www.cityofmadison.com/civil-rights/contract-compliance/targeted-business-
enterprise-programs/targeted-business-enterprise.

All contractors, subcontractors, vendors and suppliers seeking SBE status must complete
and submit the Targeted Business Certification Application to the City of Madison
Affirmative Action Division by the time and date established for receipt of bids. A copy of
the Targeted Business Certification Application is available by contacting the Contract
Compliance Officer at the address and telephone indicated in Section 2.2 or you may
access the  Targeted Business  Certification  Application  online at
www.cityofmadison.com/civil-rights/contract-compliance/targeted-business-enterprise-
programs/targeted-business-enterprise. Submittal of the Targeted Business Certification
Application by the time specified does not guarantee that the applicant will be certified as
a SBE eligible to be utilized towards meeting the SBE goal for this project.

Small Business Enterprise Compliance Report
241 Good Faith Efforts

Bidders shall take all necessary affirmative steps to assure that SBEs are utilized
when possible and that the established SBE goal for this project is achieved. A
contractor who self performs a portion of the work, and is pre-qualified to perform
that category of work, may subcontract that portion of the work, but shall not be
required to do so. When a bidder is unable to achieve the established SBE goal,
the bidder must demonstrate that a good faith effort to do so was made. Such a
good faith effort should include the following:

2411 Attendance at the pre-bid meeting.

2412 Using the City of Madison's directory of certified SBEs to identify
SBEs from which to solicit bids.

2413 Assuring that SBEs are solicited whenever they are potential
sources.

2414 Referring prospective SBEs to the City of Madison Affirmative Action
Division for certification.

2415 Dividing total project requirements into smaller tasks and/or
quantities, where economically feasible, to permit maximum feasible
SBE participation.

2416 Establishing delivery schedules, where requirements permit, which
will encourage participation by SBEs.

2417 Providing SBEs with specific information regarding the work to be
performed.

2418 Contacting SBEs in advance of the deadline to allow such
businesses sufficient time to prepare a bid.

24.1.9 Utilizing the bid of a qualified and competent SBE when the bid of
such a business is deemed reasonable (i.e. 5% above the lowest
bidder), although not necessarily low.

24110  Contacting SBEs which submit a bid, to inquire about the details of
the bid and confirm that the scope of the work was interpreted as
intended.

24111 Completion of Cover Page (page C-8), Summary Sheet (page C-7)
and SBE Contact Reports (pages C-8 and C9) if applicable.
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2.42 Reporting SBE Utilization and Good Faith Efforts

The Small Business Enterprise Compliance Report is to be submitted by the
bidder with the bid: This report is due by the specified bid closing time and date.
Bids submitted without a completed SBE Compliance Report as outlined below
may be deemed non-responsible and the bidder ineligible for award of this
contract. Nothwithstanding any language to the contrary contained herein, the
City may exercise its discretion to allow bidders to correct or supplement
submissions after bid opening, if the minor discrepancy, bid irregularity or
omission is insignificant and not one related to price, quality, quantity, time of
completion, performance of the contract, or percentage of SBE utilization.

2421 If the Bidder meets or exceeds the goal established for SBE
utilization, the Small Business Enterprise Compliance Report shall
consist of the following:

24211 CoverPage, Page C-6; and
24212 Summary Sheet, C-7.

2422 If the bidder does not meet the goal established for SBE utilization,
the Small Business Enterprise Compliance Report shall consist of
the following:

24221 CoverPage, Page C-6;

24222 Summary Sheet, C-7; and

24223 SBE Contact Report, C-8 and C-9. (A separate Contact
Report must be completed for each applicable SBE
which is not utilized.)

Appeal Procedure

A bidder which does not achieve the established goal and is found non-responsible for
failure to demonstrate a good faith effort to achieve such goal and subsequently denied
eligibility for award of contract may appeal that decision to the Small Business
Enterprises Appeals Committee. All appeals shall be made in writing, and shall be
delivered to and received by the City Engineer no later than 4:30 PM on the third
business day following the bidder's receipt of the written notification of ineligibility by the
Affirmative Action Division Manager. Postmark not acceptable. The notice of appeal shall
state the basis for the appeal of the decision of the Affirmative Action Division Manager.
The Appeal shall take place in accordance with Madison General Ordinance 33.54.

SBE Requirements After Award of the Contract

The successful bidder shall identify SBE subcontractors, suppliers and vendors on the
subcontractor list in accordance with the specifications. The Contractor shall submit a
detailed explanation of any variances between the listing of SBE subcontractors, vendors
and/or suppliers on the subcontractor list and the Contractor's SBE Compliance Report
for SBE participation.

No change in SBE subcontractors, vendors and/or suppliers from those SBEs indicated
in the SBE Compliance Report will be allowed without prior approval from the Engineer
and the Affirmative Action Division. The contractor shall submit in writing to the City of
Madison Affirmative Action Division a request to change any SBE citing specific reasons
which necessitate such a change. The Affirmative Action Division will use a general test
of reasonableness in approving or rejecting the contractor's request for change. If the
request is approved, the Contractor will make every effort to utilize another SBE if
available.
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The City will monitor the project to ensure that the actual percentage commitment to SBE
firms is carried out.

SBE Definition and Eligibility Guidelines

A Small Business Enterprise is a business concern awarded certification by the City of
Madison. For the purposes of this program a Small Business Enterprise is defined as:

A

An independent business operated under a single management. The business
may not be a subsidiary of any other business and the stock or ownership may
not be held by any individual or any business operating in the same or a similar
field. In determining whether an entity qualifies as a SBE, the City shall consider
all factors relevant to being an independent business including, but not limited to,
the date the business was established, adequacy of its resources for the work in
which it proposes to involve itself, the degree to which financial, equipment
leasing and other relationships exist with other ineligible firms in the same or
similar lines of work. SBE owner(s) shall enjoy the customary incidents of
ownership and shall share in the risks and profits commensurate with their
enjoyment interests, as demonstrated by an examination of the substance rather
than form or arrangements that may be reflected in its ownership documents.

A business that has averaged no more than $4.0 million in annual gross receipts
over the prior three year period and the principal owner(s) do not have a personal
net worth in excess of $1.32 million.

Firm and/or individuals that submit fraudulent documents/testimony may be barred from
doing business with the City and/or forfeit existing contracts.

SBE certification is valid for one (1) year uniess revoked.

C-5
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SECTION D: SPECIAL PROVISIONS

UNIT WELL 19 TREATMENT SYSTEM ADDITION
CONTRACT NO. 9289

It is the intent of these Special Provisions to set forth the final contractual intent as to the matter involved
and shall prevail over the Standard Specifications and plans whenever in confiict therewith. In order that
comparisons between the Special Provisions can be readily made, the numbering system for the Special
Provisions is equivalent to that of the Specifications.

Whenever in these Specifications the term “Standard Specifications” appears, it shall be taken to refer to
the City of Madison Standard Specifications for Public Works Construction and Supplements thereto.

SECTION 102.11: BEST VALUE CONTRACTING

This Contract shall be considered a Best Value Contract if the Contractor’s bid is equal to or greater than
$74,000 for a single trade contract; or equal to or greater than $360,500 for a multi-trade contract
pursuant to MGO 33.07(7).

REFER TO THE FOLLOWING SPECIFICATION DOCUMENT FOR THE COMPLETE PROJECT
TECHNICAL SPECIFICATIONS:

Unit Well 19 Treatment System Addition

Madison Water Utility
Madison, Wisconsin

SEH No. MADWU 167818
Contract No. 9289
Project No. 10448

MUNIS No. 10448-86-140

October 12, 2023
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Q Madison
E llllT Water Utility

www.madisonwater.org - 119 East Olin Avenue, Madison, Wi 53713-1431 - TEL 608.266.4651 - FAX 608.266.4426

October 31, 2023
NOTICE OF ADDENDUM
ADDENDUM 1

CONTRACT NO. 9289
PROJECT NO. 10448
UNIT WELL 19 TREATMENT SYSTEM ADDITION

| Revise and amend the contract document(s) for the above project as stated in this addendum, otherwise,
the original document shall remain in effect.

REPLACE the entirety of the “9289 Contract” document with the “9289 Contract Addendum 17
document. Notable changes to the document are as follows:

1. Due dates for bids have been changed as follows (all times CST):

a. Bid Submission Deadline — November 30, 2023 at 2:00 P.M.

b. Bid Opening — November 30, 2023 at 2:30 P.M.

c. Contractor Prequalification Application Deadline — November 23, 2023 at 2:00 P.M.
d. Construction Pre-Bid Meeting — November 13, 2023 at 2:00 P.M.

i.  Attendance of the Construction Pre-Bid Meeting is NOT REQUIRED for bidders; it is an
optional opportunity to review the project with the design team and ask questions

ii.  This meeting will be held virtually
iii.  Refer to SECTION A of the contract document for additional information and details on

how to attend

2. The overall contract document has been altered to remove the general requirements of a
federally-funded project, including but not limited to:

a. “Disadvantaged Business Enterprise” (DBE) requirements have replaced with “Small Business
Enterprise” (SBE) requirements; refer to SECTION A and SECTION C in the contract
documents for additional information

b. Removal of American Iron and Steel (AIS) and/or Build America Buy America (BABA)
requirements; please refer to the project technical specification document for material

requirements
c. Removal of SECTION J for Davis-Bacon wage/labor compliance provisions

d. Removal of SECTION K for Davis-Bacon wage rates

ADDENDUM 1 — 10/31/2023
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Q Madison

f Ll l? Water Utility
e

www.madisonwater.org - 119 East Olin Avenue, Madison, Wl 53713-1431 - TEL 608.266.4651 - FAX 608.266.4426

Please acknowledge this addendum on page E1 of the contract documents and/or in Section E: Bidder’s
Acknowledgement on Bid Express.

Electronic version of these documents can be found on the Bid Express web site at:

http://www .bidexpress.com

If you are unable to download plan revisions associated with the addendum, please contact the
Engineering office at 608-266-4751 receive the material by another route.

Z?’ ‘% 10/31/2023

Pete Holmgren, PE
Chief Engineer — Madison Water Utility
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Department of Public Works
Engineering Division
James M. Wolfe, P.E., City Engineer

City-County Building, Room 115 Assistant City Engineer
210 Martin Luther King, Jr. Boulevard Bryan Cooper, AIA
Madison, Wisconsin 53703 Gregory T. Fries, P.E.
Phone; (608) 266-4751 Chris Petykowski, P.E.
Fax: (608) 264-9275 Deputy Division Manager
engineering@cityofmadison.com Kathleen M. Cryan
www.cityofmadison.com/engineering Principal Engineer 2

John 8. Fahrney, P.E.
Janet Schmidt, P.E.

November 17, 2023 Principal Engineer 1

Mark D. Moder, P.E.
Andrew J. Zwieg, P.E.

Financial Manager
Steven B. Danner-Rivers

NOTICE OF ADDENDUM
ADDENDUM 1
CONTRACT NO. 8711, 8762
8711- HARVEY STREET AND SCHMITT PLACE ASSESSMENT DISTRICT - 2023
8762 — HAMIMERSLEY ROAD RESURFACING ASSESSMENT DISTRICT — 2024
NOTICE OF ADDENDUM
ADDENDUM 2
9289 - UNIT WELL 19 TREATMENT SYSTEM ADDITION

Revise and amend the contract document(s) for the above project as stated in this addendum, otherwise, the
original document shall remain in effect.

On all 3 contracts, the link to register for the SBE Pre Bid Meeting is incorrect, both on page A-1 of the contract
documents as well as the direct link on Bid Express. The correct link is noted below and has been updated on

Bid Express, too.

Please note that the SBE Pre Bid Meeting for all 3 contracts will be held on November 21, 2023 at 2:00pm.

SBE Pre Bid Meeting Registration Link:
https://www.citvofmadison.com/engineering/developers-contractors/contractors/how-to-bid-public-works-

contracts/small-business

Please acknowledge this addendum on page E1 of the contract documents and/or in Section E: Bidder’s
Acknowledgement on Bid Express.

Electronic version of these documents can be found on the Bid Express web site at:

http://www.bidexpress.com

If you are unable to download plan revisions associated with the addendum, please contact the Engineering
office at 608-266-4751 receive the material by another route.

Sincerely,

g

Ja esM Wolfe P.E, Clty Engineer
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/‘_______.‘lllll Water Utility
AN

www.madisonwater.org - 119 East Olin Avenue, Madison, Wl 53713-1431 - TEL 608.266.4651 - FAX 608.266.4426

November 21, 2023
NOTICE OF ADDENDUM
ADDENDUM 3

CONTRACT NO. 9289
PROJECT NO. 10448
UNIT WELL 19 TREATMENT SYSTEM ADDITION

Revise and amend the contract document(s) for the above project as stated in this addendum, otherwise,
the original document shall remain in effect.

1. Changes to SPECIFICATIONS:

Document 00 01 10 Table of Contents, REPLACE in its entirety.

Section 01 12 16 Work Sequence, REPLACE in its entirety.

Section 01 51 00 Temporary Utilities, ADD this section in its entirety.

Section 01 77 00 Closeout Procedures, REPLACE in its entirety.

Section 26 24 19 Motor-Control Centers, REPLACE in its entirety.

Section 33 16 50 Submersible Tank Mixing System, REPLACE in its entirety.

Section 40 23 30 Process Piping Specialties, REPLACE in its entirety.

Section 40 92 13 Control Panels and SCADA System Components, REPLACE in its entirety.
Section 40 92 43 Electric Actuators, ADD this section in its entirety.

@ e ae oo

2. REPLACE the following DRAWINGS in their entirety:

GS002-General Structural Notes
GS003-General Structural Notes
01 S101-Foundation & Floor Plan
01 S102-Roof Plan

01 S301-Building Sections
DS502-Foundation Details
DS511-Foundation Details
DS512-Framing Details
DS531-Steel Details

01 P101-Process Plan

01 E502-One-Line Diagram

01 E504-One-Line Diagram

SRS @ e S o

ADDENDUM 3 — 11/21/2023
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Madison
Water Utility

www.madisonwater.org - 119 East Olin Avenue, Madison, WI 53713-1431 - TEL 608.266.4651 - FAX 608.266.4426

Please acknowledge this addendum on page E1 of the contract documents and/or in Section E: Bidder’s
Acknowledgement on Bid Express.

Electronic version of these documents can be found on the Bid Express web site at:

http://www.bidexpress.com

If you are unable to download plan revisions associated with the addendum, please contact the
Engineering office at 608-266-4751 receive the material by another route.

,Zﬁ—%/ 11/21/2023

Pete Holm’grgn, PE
Chief Engineer — Madison Water Utility
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DOCUMENT 00 01 10

TABLE OF CONTENTS

Number Document

Introductory Information

0001 01 Title Page
000110 Table of Contents
00 31 32 Geotechnical Data

DIVISION 1 - GENERAL REQUIREMENTS

011100 Summary of Work

011216 Work Sequence

012513 Product Substitution Procedures
012910 Applications for Payment

013113 Coordination

013119 Project Meetings

013216 Progress Schedules

013300 Submittal Procedures

014200 Watertightness Testing

014218 Reference Standards for Infrastructure Improvements
014219 Reference Standards for Building Construction
014510 Quality Control for Building Construction
015100 Temporary Utilities

015136 Temporary Water

015213 Field Office

015219 Temporary Sanitary Facilities

015510 Access Roads and Parking Areas
015525 Maintenance of Traffic

015700 Temporary Controls

015712 Erosion Control

015719 Air, Land, and Water Pollution

016000 Product Requirements

017123 Field Engineering

017500 Starting and Adjusting

017700 Closeout Procedures

017823 Operation and Maintenance Data
017837 Product Warranties

DIVISION 2 - EXISTING CONDITIONS
024133 Removing Pavement and Miscellaneous Structures

DIVISION 3 - CONCRETE

031100 Concrete Forming

032000 Concrete Reinforcing

033000 Cast-in-Place Concrete

0336 50 Polished Concrete Floor System
034100 Plant-Precast Structural Concrete

DIVISION 4 - MASONRY

04 20 00 Unit Masonry Assemblies
04 21 26 Structural Glazed Tile

ADDENDUM 3
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DIVISION 5 - METALS

053100 Steel Decking
0550 00 Metal Fabrications

DIVISION 6 - WOOD, PLASTICS, AND COMPOSITES
06 10 53 Miscellaneous Rough Carpentry

DIVISION 7 - THERMAL AND MOISTURE PROTECTION

07 1813 Pedestrian Traffic Coating

07 21 00 Thermal Insulation

07 2129 Sprayed Cellulose Thermal Insulation
07 53 23 EPDM Roofing

07 54 00 Thermoplastic Membrane Roofing

07 62 00 Sheet Metal Flashing and Trim

07 72 33 Roof and Floor Hatches

07 84 23 Penetration Firestopping

07 84 46 Fire Resistive Joint Systems

07 92 00 Joint Sealants

DIVISION 8 - OPENINGS

081113 Hollow Metal Doors and Frames (Commercial)
084513 Translucent Window System

087100 Door Hardware

08 8813 Fire Rated Glass and Framing

DIVISION 9 - FINISHES

09 22 00 Non-Structural Metal Framing

09 29 00 Gypsum Board

09 30 00 Tiling

09 97 21 Coating Systems for Water Treatment Facilities

DIVISION 10 - SPECIALTIES

1028 13 Toilet Accessories
10 44 00 Safety Specialties

DIVISION 12 - FURNISHINGS
12 3000 Manufactured Casework

DIVISION 22 - PLUMBING

220719 Plumbing Piping Insulation
221116 Domestic Water Piping and Valves
221119 Domestic Water Piping Specialties
221120 Plumbing Fixtures

221313 Fire Protection Systems

221316 Sanitary Waste and Vent Piping
221319 Sanitary Waste Piping Specialties
223000 Plumbing Equipment

22 34 00 Fuel-Fired, Domestic-Water Heaters
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DIVISION 23 - HEATING, VENTILATING, AND AIR CONDITIONING (HVAC)

230500
230513
230529
230548.13
230553
230593
230713
230993
231123
233113
233116
233300
23 34 23
235123
2355 33.16
23 82 39.16
23 82 39.19
23 84 16

DIVISION 26 - ELECTRICAL

26 00 00
26 05 01
26 0510
26 0519
26 05 23
26 05 26
26 05 29
26 05 33
26 0544
26 05 53
26 09 23
262213
26 24 16
262419
2627 13
26 27 26
26 51 19
26 52 13
26 56 19

HVAC Basic Materials and Methods

Common Motor Requirements for HYAC Equipment
Hangers and Supports for HYAC Piping and Equipment
Vibration Controls for HVAC

ldentification for Mechanical and Plumbing Piping and Equipment
Testing, Adjusting, and Balancing for HVAC

Ductwork Insulation

HVAC Controls and Sequence of Operation

Facility Natural-Gas Piping

Metal Ducts

Nonmetal Ducts

Air Duct Accessories

HVAC Power Ventilators

Gas Vents

Gas-Fired Unit Heaters

Horizontal Electric Unit Heaters

Wall & Ceiling Unit Heaters

Dehumidifiers

General Provisions for Electrical Systems

Electrical Demolition

Motors

Low-Voltage Electrical Power Conductors and Cables
Control-Voltage Electrical Power Cables

Grounding and Bonding for Electrical Systems
Hangers and Supports for Electrical Systems
Raceways and Boxes for Electrical Systems

Sleeves and Sleeve Seals for Electrical Raceways and Cabling
Identification for Electrical Systems

Lighting Control Devices

Low-Voltage Distribution Transformers

Panelboards

Motor Control Centers

Electricity Meeting

Wiring Devices

LED Interior Lighting

Emergency and Exit Lighting

LED Exterior Lighting

DIVISION 27 — COMMUNICATION SYSTEMS

27 1116

Communications Racks, Frames and Enclosures

DIVISION 28 — SECURITY AND EMERGENCY SYSTEMS

281300
282300
28 31 11

DIVISION 31 - EARTHWORK

311100
311315
312330

Access Control
Video Surveillance
Digital, Addressable Fire-Alarm System

Clearing and Grubbing
Site Preparation
Excavation, Backfilling and Compacting
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DIVISION 32 - EXTERIOR IMPROVEMENTS

321126 Crushed Aggregate Base Course
321218 Hot Mix Asphalt Pavement
321228 Asphaltic Surfacing

321243 Porous Flexible Pavement
323113 Chain Link Fence

329100 Topsoil Placement

329212 Turf Establishment

329300 Exterior Plants

DIVISION 33 - UTILITIES

330110 Tracer Wire

331100 Water Distribution Systems

33 16 50 Submersible Tank Mixing System
333100 Sanitary Sewer Systems

DIVISION 40 - PROCESS INTEGRATION

40 23 00 Process Piping General Provisions

402310 Pracess Water and Waste Piping

40 23 20 Process Piping Valves and Operators

4023 30 Process Piping Specialties

4023 35 Piping and Equipment Identification

40 23 40 Process Piping Hangers and Supports

40 23 50 Process Piping Testing, Adjusting, and Disinfection
4090 00 Control System Functional Descriptions

409119 Instrumentation

409213 Control Panels and SCADA System Components
4092 40 Process Valve Actuators

4092 43 Electric Actuators

40 95 26 Process Instrumentation Piping

DIVISION 43 - PROCESS GAS AND LIQUID HANDLING, PURIFICATION, AND STORAGE EQUIPMENT

432113 Horizontal Split Case Centrifugal Pumps
4321 30 Non-Clog Submersible Pumps
43 22 52 Magnetic Flowmeters

DIVISION 44 - POLLUTION CONTROL EQUIPMENT

44 44 15 Gas Chlorination System
44 44 39 Fluoride Feed Equipment
44 44 73 Pressure Filter System
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SECTION 0112 16

WORK SEQUENCE

PART 1 GENERAL

1.01 SUMMARY

A. General identification of Work sequence.

B. Related Sections:

OO W~

Section 01 11 00 - Summary of Work

Section 01 31 13 - Coordination

Section 01 33 00 - Submittal Procedures

Section 02 41 13 - Building Removal

Section 33 11 00 - Water Distribution Systems
Section 40 23 10 - Process Water and Waste Piping

1.02 QUALITY ASSURANCE

A. Coordinate all equipment shutdowns, startups, and general scheduling with Owner.

1.03 SUBMITTALS

A. Conform to Section 01 33 00.

B. Work Plans:
1. Work plans and schedules shall be submitted for all work activities involving temporary shutdown
of the Owner’s water treatment plants, potable water storage facilities, or existing pump stations.
2.  Work plans and schedules shall be submitted for all temporary and permanent process systems,
electrical and control systems requiring testing and/or commissioning prior to system start-up and
integration into the Owner’s existing systems and/or operations.
3. Excavation and shoring work plans.
4, Piping Systems:
a. Plan and schedule for all pipeline work requiring connections to the Owner’s existing pipeline
systems.
b. Detailed piping connection layouts for connection to existing and proposed pipe and
equipment.
c. Plan for Disinfection Procedures
d. Plan for Flushing Operations
e. Plan for Hydrostatic Testing Procedures
5. Others as required by the Owner and/or specified elsewhere.

PART 2 PRODUCTS

Not Used

PART 3 EXECUTION

3.01 GENERAL

A. Construct Work in phases to allow for Owner’s continuous occupancy as required for operation of the
existing Unit Well 19, Reservoir, and Booster Pumps 1, 2, and 3. Coordinate construction schedule
and operations with Owner and Engineer.

Work Sequence

MADWU 167818

011216-1
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B. All utility interruptions to the Owner's system shall occur at off-peak hours of operation and at other
such times as suitable to the Owner. Contractor shall assume that these interruption periods will occur
on evenings and overnight.

C. Contractor shall request a shut down for connection of new equipment and piping to the existing

system no less than 14 days prior to requested date of shutdown.

1. Arequest shall be specific for the scope of work to be performed and at a minimum shall include
the following information:
a. Date and time of requested shutdown.
b. Work to be performed.
c. Existing equipment or piping to be removed from service to accommodate the shutdown.
d. Duration of shutdown requested/anticipated duration of work.

2. Shutdowns to connect new equipment or piping to existing will not be permitted on Friday,
Saturdays, or Sundays.

D. Determine type and extent of temporary facilities the Project requires to maintain continuous
operation.

E. Provide all temporary connections, parallel temporary lines, temporary power, temporary buikheads,
temporary equipment, and temporary operations necessary to perform Work.

F. The Owner may disallow any impacts to system or facility operations due to expected, and/or
unexpected system demands. In the event that the Owner has to cancel a planned shutdown, the
Contractor shall work with the Owner to reschedule the shutdown at a mutually convenient time. No
additional compensation shall be allowed due to the cancellation of a previously scheduled utility or
system shutdown.

G. Submit a detailed Phasing Schedule in accordance with Section 01 33 00. Schedule to include:
1. Proposed phasing for the Project.
Construction dates for each component of Work identified in each phase.
Description of Work sequence.
Description of interaction with existing plant facilities.
Temporary pumping, piping, and utility services to maintain operability for facilities.
A plan of action for each impact to normal operations of the system. A plan of action shall include:
a. Description of the work impacting normal operations.
b.  Outline of procedure to minimize the amount of time normal operations will be impacted.
c. Description of potential issues that could arise and how to avoid/correct these issues.
d. Must be approved by Owner.
7. Resubmit until approved by Engineer.

RSN

H. Review existing facilities with Owner to become familiar with potentially difficult items that must remain
in service. No Work procedures will be permitted that require shutting down of any portion of existing
facilities, except as authorized by Owner.

3.02 SEQUENCING REQUIREMENTS

A. Construction sequencing of the water main and pump station are subject to Contractor's means and
methods. Contractor shall clearly identify work sequence on Construction Schedules

B. New piping and equipment will not be permitted to be connected to the existing system until flushing
and disinfection requirements have been met,

C. The following is a list of sequencing requirements. This is not intended to be exhaustive, nor does it
relieve the contractor of any responsibility in developing or implementing a Phasing Schedule.
1. Work will be permitted on the site beginning March 1, 2024
2. Contractor shall mow and prepare the staging area prior to April 15, 2024, If the staging area is
not mowed and prepared prior to April 15, 2024, the area will not be permitted for use until
October 15, 2024.

Work Sequence

011216-2 MADWU 167818
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3. The well house, chemical feed systems, reservoir, and booster pumps shall be in service during
high demand months, defined as-May-4 June 1, 2024 to Oeteber45 September 30, 2024. This
period may change at the sole discretion of the Owner/Engmeer based on system demands.

5. Unit Well 19 (well, chémica! feed systems, reservoir, and booster pumps) could be taken out of
service entirely during the period of October 1, 2024 until June 1, 2025, to allow flexibility to
complete phases of the work that require shutdowns of equipment.

END OF SECTION

Work Sequence
MADWU 167818 011216-3
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SECTION 01 51 00

TEMPORARY UTILITIES

PART 1 GENERAL

1.01 SUMMARY

A,

Temporary utility services and facilities including, but not limited to:
Electric Power Service.

Lighting.

Telephone Services and Internet Access.

Heat.

Weather Instrumentation and Siren

Sanitary Facilities.

DUTA WD~

Related Requirements:
1. Section 01 57 00 - Temporary Controls

1.02 PRICE AND PAYMENT PROCEDURES

A.

Temporary utilities are incidental to the installation of proposed applicable permanent utility
improvements and include:

1. Devices required by Section 01 57 00.

2. Costs associated with required tests and inspections.

The Drawings do not show all of the temporary facilities that the Contractor ultimately uses to
complete the Work.

All costs in connection with temporary services, including, but not limited to, installation, utility
company service charges, maintenance, relocation and removal shall be borne by the Contractor at no
additional cost to the Owner.

1.03 REFERENCES

E.

ANSI - A10 Series Safety Requirements Standards
NECA - NJG-6 - Temporary Job Utilities and Services
NEMA |

NFPA:

1. 70 - National Electrical Code

2. 241 - Safeguarding Construction, Alteration, and Demolition Operations

Underwriter's Laboratory (UL)

1.04 COORDINATION

A.

Coordinate with Madison Gas and Electric to provide a separate and temporary metered electric
service for use during the construction of this project for site power. This temporary service shall also
feed the existing weather instrumentation equipment located on the reservaoir, the existing warning
siren on the site, and the grinder pump station connected to the facility, as these cannot be out of
service at any point during the project.
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Utility interruptions required for tie-ins:
1. Determine requirements, time constraints, etc. for installing temporary service to the Site, or to
make connections to existing service.
a. Shall be requested by Contractor in writing to Engineer.
b.  Shall not commence until Contractor has received written response from Engineer.
¢. Engineer reserves the right to restrict the time and duration of interruption.

2. Arrange with utility companies for service interruption, where necessary, to make connections for

temporary services.

1.05 SUBMITTALS

A.

Refer to Section 01 12 16.

1.06 QUALITY ASSURANCE

A

Comply with requirements of local laws and regulations governing construction and local industry
standards, in the installation and maintenance of temporary utilities and related services.

Comply with requirements of NECA NJG-6, NFPA 241, and ANS{ A10

Comply with applicable NEMA, NECA, and UL standards and governing regulations for materials and
layout of temporary electric service.

Where local laws and regulations conflict with the requirements of NEMA, NFPA, ANSI, or NECA,
comply with the most stringent requirements.

PART 2 PRODUCTS

2.01 MATERIALS AND EQUIPMENT

A. Provide all required materials and equipment for temporary utilities, services, and facilities.
B. Used materials and equipment may be used, if acceptable to Engineer.
C. Provide only materials and equipment that are suitable for intended use and comply with appropriate
standards.
2,02 UTILITIES
A.  Where local utility company provides only a portion of temporary utility, provide remainder with

matching, compatible materials and equipment. Comply with utility company's recommendations and
requirements.

PART 3 EXECUTION

3.01 INSTALLATION

A

Provide each temporary service and facility ready for use at each location when service or facility is
first needed.

Locate temporary utilities where they will serve Project and result in minimum interference with
performance of the Work.

Maintain, relocate, modify, and extend utilities as required during course of Work.

Use qualified trade persons for installation of temporary utilities.
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3.02 ELECTRIC POWER SERVICE

3.03

A

Provide a weatherproof, grounded temporary electric power service and distribution system of
sufficient size, capacity, and power characteristics to accommodate performance of Work.

Contractor shall pay for electricity used for construction purposes.

1. Electrical service shall be provided and installed by Contractor.

2. Any Trade requiring power with different characteristics than provided shall arrange and pay for
access to such power.

Install service and grounding in compliance with NFPA 70. Include necessary meters, transformers,
overload protected disconnect, and main distribution switch gear.

Connect temporary service to local electric power company main as directed by electric company
officials.

Install temporary service with an automatic ground-fault interrupter feature, activated from circuits of
the system.

Install circuits of adequate size and proper characteristics for each use.
1. Run wiring overhead and rise vertically where wiring will be least exposed to damage from

construction operations.
2. Install rigid steel conduit or equivalent raceways for wiring that must be exposed on grade, floors,

decks, or other areas of possible damage or abuse.
Provide identification/warning signs at power outlets that are other than 110 to 120 volt power.

Provide polarized outlets for plug-in type outlets, to prevent insertion of 110 to 120 volt plugs into
higher voltage outlets.

Provide receptacle outlets equipped with ground-fault circuit interrupters, reset button and pilot light,
for plug-in connection of power tools and equipment.

Use only grounded extension cords.
1. Use “hard-service” cords where exposed to abrasion and traffic.
2. Use single lengths or waterproof connectors to connect separate lengths of electric cords.

LIGHTING

A

Install local switching of temporary lighting, spaced to allow lighting to be turned off in patterns to
conserve energy and retain light suitable for work-in-progress, access traffic, security check, and
Project lock-up.

Provide not less than one 200-watt incandescent lamp per 1,000 square feet of floor area, uniformly

distributed, for general construction lighting, or equivalent illumination of a similar nature.

1. In corridors and similar traffic areas, provide not less than one 100-watt incandescent lamp every
50 feet.

2. In stairways and at ladder runs, locate not less than one 100-watt incandescent lamp for
illuminating each landing and flight.

Install and operate temporary lighting that will fulfill security and protection requirements, without the
necessity of operating entire temporary lighting system.

Provide general service incandescent lamps of wattage required for adequate illumination.

Protect lamps with guard cages or tempered glass enclosures.
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3.04 TELEPHONE SERVICES AND INTERNET ACCESS

A.  Contractor shall maintain and pay for telephone (and fax machine) on Site for use of Contractors,
Engineers, Architect, and others who have legitimate need for telephone communication in pursuit of
Work of this Project.

B. Arrange for local telephone company to install temporary service. Install telephone on a separate line
for each temporary office and first aid station.

C. At each telephone iocation post a list of important telephone numbers, including:

1. Local police and fire departments.
2. Doctor.
3. Ambulance service.
4. Contractor’s offices.
5. Engineer’s offices.
8. Subcontractor’s offices.
D. Long distance calls are to be by credit card.
E. Contractor shall maintain internet service to site.
3.05 HEAT

A. Provide temporary heat for performance of the Work, curing or drying of recently instailed work, or
protection of work-in-place from adverse effects of elements.

B. Provide temporary heating units, tested and labeled by UL, FM, or other recognized trade association
related to the fuel being consumed.

C. Select units known to be safe and without deleterious effect upon work-in-place or being installed.

1. Use only smokeless portable heaters acceptable to Engineer

D. After Enclosure:

1. Owner will allow installation and use of permanent heating system for temporary heat after
building is weather-tight and concrete floor slabs have been poured.

2. Cost of temporary heat after enclosure shall be borne by Contractor.
a. Contractor shall install new filters at time of Substantial Completion.

E. Maintain a minimum temperature of 50 degrees in once any structure is enclosed.

F. Maintain a temperature of 65 F before and during the application of interior finishing, painting, etc.

G. Any work damaged by dampness or insufficient or abnormal heating shall be replaced by the

Contractor at no additional cost to the Owner.

3.06 WEATHER INSTRUMENTATION AND SIREN

A.

Provide temporary 240V power to weather instrumentation located on site. Use existing disconnect for

point of connection.

1. Provide necessary equipment to ensure safe and continuous operation of weather
instrumentation while on temporary power and during switchovers. Coordinate with Madison
Water Utility or designated contact/owner of the weather station equipment for switchovers and to
verify continuous operations.

Provide temporary power to Emergency Warning Siren located on site.
1. Test equipment fo ensure proper operation while on temporary power. Coordinate with Dane
County Emergency Management.
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3.07 SANITARY FACILITIES

A

B.

C.

Provided by Contractor for workers engaged in this Work. (Construction personnel may not use
sanitary facilities within owner’s existing facilities.)

Refer to section 01 52 19.

Provide temporary power for the grinder pump station, existing or new, which services the facilities
existing bathroom and floor drains sewer waste.

3.08 OPERATION, TERMINATION, AND REMOVAL

A

Enforce strict discipline in use of temporary services and facilities at the Site.

1. Limit availability of temporary services and facilities to essential and intended uses to minimize
waste and abuse.

2. Do not permit temporary installations to be abused or endangered.

3. Do not allow hazardous, dangerous, or unsanitary conditions to develop or persist on Site.

Operate temporary services and facilities in a safe and efficient manner.

1. Do not overload temporary services or facilities.

2. Protect from damage by freezing temperatures and similar elements.

3. Prevent water-filled piping from freezing by use of ground covers, insulation, draining, or by
temporary heating.

4. Maintain distinct markers for underground lines.

5. Protect from damage during excavation operations.

Unless Engineer requests that it be maintained for a longer period of time, remove each temporary
service and facility promptly when no longer needed, when it has been replaced by the authorized use
of a permanent facility, or no later than Substantial Completion.

Complete or restore permanent Work which may have been delayed because of interference with
temporary service or facility.

Repair damaged Work, clean exposed surfaces, and replace Work which cannot be satisfactorily
repaired.

Materials and facilities that constitute temporary services and facilities are, and will remain, the
property of Contractor.

At Substantial Completion, clean and renovate permanent services and facilities that have been used

to provide temporary services and facilities during construction, including but not limited to:

1. Replace air filters and clean inside of ductwork and housings.

2. Replace significantly worn parts and parts that have been subject to unusual operating
conditions.

3. Replace lighting system lamps that are burned out or noticeably dimmed.

END OF SECTION
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SECTION 01 77 00

CLOSEOUT PROCEDURES

PART 1 GENERAL

1.01 SUMMARY

A.

Administrative and procedural requirements for contract closeout, including:
Submittals.

Inspection procedures.

Warranties.

Record document submittals.

Final cleaning.

Pest control.

ook wh=

Related Sections:

1. Section 01 78 23 - Operation and Maintenance Data

2. Specific requirements for individual units of work are included in appropriate technical sections.
3. City of Madison’s Standard Specifications for Public Works Construction - 2023 Edition.

1.02 BENEFICIAL OCCUPANCY

A

Completion Dates
1. Deadline for beneficial occupancy will be September August 30, 2025.
2. Failure to meet beneficial occupancy requirements will result in liquidated damages.
a. Liquidated damages are specified in the City of Madison’s Standard Specifications for Public
Works Construction - 2023 Edition, Section 109.9.

Complete the following before requesting Engineer’s inspection for certification of beneficial
occupancy:
1.  Assure the following:
- All equipment signed off from the vendor
All equipment has been tested, adjusted and properly started and commissioned.
Facility commissioning is successful (see section 01 75 00)
All inspections complete (see below)
MWU has unrestricted use of entire facility.
MWU is able to operate the complete facility as designed and is able to provide safe and
reliable water supply to the water distribution system.
2. Prepare a list of items to be completed and corrected (punch list), the value of items on the list,
and reasons why the Work is not complete.
3. Obtain, submit releases enabling Owner unrestricted use of the Work and access to services and
utilities.
4. Regulatory requirements:
a. Where required, obtain occupancy permits, operating certificates, similar releases.
b. Obtain necessary State, City, Fire, Building Department, Generator inspections as required
c. Generator and EC inspections will be allowed after beneficial occupancy and before final
completion.
5. Bonding and insurance:
a. Consent of Surety to Reduction In or Partial Release of Retainage.
b. Advise Owner of pending insurance change-over-requirements.
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Inspection Procedures:

1. When prerequisites are complete, submit request in writing to Engineer stating that all
requirements are satisfied, and requesting inspection.

2. Upon receipt of Contractor’s request for inspection, Engineer will either proceed with inspection or
advise Contractor of unfilled prerequisites.
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3. Following initial inspection, Engineer will either prepare Certificate of Substantial Completion, or
advise Contractor of work which must be performed before certificate will be issued. Engineer will
repeat inspection when requested and when assured that work has been substantially completed.
4. Resuits of completed inspection will form the basis of requirements for Final Acceptance.

1.03 FINAL ACCEPTANCE & SUBSTANTIAL COMPLETION

A.

Completion Dates
1. Deadline for substantial completion will be October 31, 2025.
2. Failure to meet substantial completion requirements will result in liquidated damages.
a. Liquidated damages are specified in the City of Madison’s Standard Specifications for Public
Works Construction - 2023 Edition, Section 109.9.
3. Deadline for final acceptance will be November 28, 2025

Before requesting final inspection for determining date of Substantial Completion, complete the

following:
1.  Submittals:
a. Lien Waivers (from all subcontractors and suppliers).
b. Certificate of Substantial Completion (AIA G704) - 3 copies.
c. Contractor’'s Affidavit of Payment of Debts and Claims (AIA G706).
d. Contractor's Affidavit of Release of Liens (AIA G706A).
e. Consent of Surety (if Performance Bond provided).

1) To Partial Release of Retainage (AIA G707A).
2) To Final Payment (AIA G707).
Assurance that unsettled claims will be settled.
Proof that fees and similar obligations have been paid.
Evidence of final, continuing insurance coverage complying with insurance requirements.
Certified copy of Engineer’s final punch list of itemized work to be completed or corrected,
stating that each item has been completed or otherwise resolved for acceptance and has
been endorsed and dated by Engineer.
2. Warranties: Submit specific warranties, workmanship/maintenance bonds, maintenance
agreements, final certifications, similar documents on, but not limited to, the following items:
Pumps
Filters
Chemical Feed Equipment
Automated valves
Valves
Water quality monitoring equipment
HVAC Equipment
Electrical Equipment
i.  Control Systems
3. Maintenance:
a. Materials (each type and color):

L
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1) Masonry.
2) Tile.
3) Ceiling panels.
4) Paint.
5) Fuses.
b. Equipment
1) Pumps
2) Filters

3) Chemical Feed Equipment
4)  Automated valves
5) Valves
6) Water quality monitoring equipment
7)  HVAC Equipment
8) Electrical Equipment
9) Control Systems
c. Maintenance instructions.
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d. Maintenance services:

1) Roof hatches.

e. Maintenance manuals: See Section 01 78 23

1)  Organize operating, maintenance data into suitable sets of manageable size.

2) Bind into individual heavy-duty 2-inch, 3-ring vinyl-covered binders with pocket folders,
each set of data, marked with appropriate identification on both front and spine of each
binder.

3) Include:

a) Emergency instructions.
b) Spare parts listing.
¢) Copies of warranties.
d) Wiring diagrams.
e) Recommended “turnaround” cycles.
f)  Inspection procedures.
g) Shop Drawings and Product Data.
4. Miscellaneous Record Submittals:
a. Refer to other sections of specifications for requirements of miscellaneous record keeping
and submittals in connection with actual performance of work.
b. Complete miscellaneous records, place in good order, properly identified and bound or filed,
ready for continued use and reference.
5. Records:
a. Test/adjust/balance records.
b, Startup performance reports.
c. Inspection Reports:
1)  All performed tests.

C. Record Drawings: Submit to Engineer a set of record prints marked to show “as-built” conditions for
work of contract.

D. Adjusting:
1. Repair and restore marred exposed finishes.
2. Touch up of painting of marred surfaces.
3. Complete final cleaning requirements.

E. Final Payment Request:
1. Include certificates of insurance for products and completed operations where required.
2. Updated final statement, accounting for final additional changes to Contract Sum.
3. Final liquidated damages settlement statement, acceptable to Owner.

F. Re-inspection Procedure:

1.  Engineer will re-inspect work upon receipt of notice that work, including punch list items resuiting
from earlier inspections, has been completed, except for items whose completion has been
delayed because of circumstances that are acceptable to Engineer.

2. Engineer will either prepare a certificate of final acceptance, or will advise Contractor of work that
is incomplete or of obligations that have not been fulfilled but are required for final acceptance.

3. If necessary, re-inspection procedure will be repeated.

1.04 TRANSFER OF SITE TO OWNER

A. Deliver tools, spare parts, extra materials and similar items to location designated by Owner. Label
with manufacturer's name and model number where applicable.

B. Change door locks to Owner’s access. Advise Owner’s personnel of changeover in security
provisions.

C. Advise Owner of changeover in heat and other utilities.

D. Submit changeover information related to Owner’s occupancy, use, operation, and maintenance.
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1.05 OPERATING AND MAINTENANCE INSTRUCTIONS/DEMONSTRATIONS

A

Arrange for each installer of operating equipment and other work requiring regular or continuing
maintenance, to meet at Site with Owner’s personnel to provide necessary basic instruction in proper
operation and maintenance of entire work. Where installers are not experienced in required
procedures, include instruction by manufacturer’s representatives.

Provide detailed review of following items:
1. Maintenance manuals.

Record documents.

Spare parts and materials.

Tools.

Lubricants.

Fuels.

Identification systems.

Control sequences.

. Hazards.

0. Cleaning materials and procedures.
1. Warranties, bonds, maintenance agreements similar continuing commitments.

TRveNORLN

As part of this instruction for operating equipment, demonstrate following procedures:

1. Start-up.
2. Shut-down.
3. Emergency operations.

4. Noise and vibration adjustments.

5. Safety procedures.

6. Economy and efficiency adjustments.
7. Effective energy utilization.

Provide a video tape of above procedures.

PART 2 PRODUCTS

2.01 CLEANING AGENTS

A.

Use cleaning materials and agents recommended by manufacturer or fabricator of the surface to be
cleaned.

Do not use cleaning agents that are potentially hazardous to health or property or that might damage
finished surfaces.

PART 3 EXECUTION

3.01 FINAL CLEANING

A.

B.

Provide final cleaning, following manufacturer's written instructions.

Conduct cleaning and waste-removal operations to comply with local laws and ordinances, and federal
and local environmental and antipollution regulations.

Employ experienced workers or professional cleaners for final cleaning.

Comply with safety standards for cleaning.

1. Do not burn waste materials.

2. Do not bury debris or excess materials on Owner's property.

3. Do not discharge volatile, harmful, or dangerous materials into drainage systems.
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Remove waste materials from Site and dispose of lawfully.

Clean Site, yard, and grounds, in areas disturbed by construction activities, including landscape
development areas, of rubbish, waste material, litter, and other foreign substances.

Clean each surface or unit to condition expected in an average commercial building cleaning and
maintenance program.

1.

S

10.
11.

12.
13.
14.

15.
16.

Sweep paved areas broom clean. Remove petrochemical spills, stains, and other foreign
deposits.

Rake grounds that are neither planted nor paved to a smooth, even-textured surface.

Remove tools, construction equipment, machinery, and surplus material from Site.

Remove snow and ice to provide safe access to building.

Clean exposed exterior and interior hard-surfaced finishes to a dirt-free condition, free of stains,
films, and similar foreign substances. Avoid disturbing natural weathering of exterior surfaces.
Restore reflective surfaces to their original condition.

Remove debris and surface dust from limited access spaces, including roofs, plenums, shafts,
trenches, equipment vaults, manholes, attics, and similar spaces.

Sweep concrete floors broom clean in unoccupied spaces.

Vacuum carpet and similar soft surfaces, removing debris and excess nap; shampoo if visible soil
or stains remain.

Clean transparent materials, including mirrors and glass in doors and windows. Remove glazing
compounds and other noticeable, vision-obscuring materials. Replace chipped or broken glass
and other damaged transparent materials. Polish mirrors and glass, taking care not to scratch
surfaces.

Remove labels that are not permanent.

Wipe surfaces of mechanical and electrical equipment, elevator equipment, and similar
equipment. Remove excess lubrication, paint and mortar droppings, and other foreign
substances.

Replace parts subject to unusual operating conditions.

Clean plumbing fixtures to a sanitary condition, free of stains, including stains resulting from water
exposure.

Replace disposable air filters and clean permanent air filters. Clean exposed surfaces of
diffusers, registers, and grills.

Clean ducts, blowers, and coils if units were operated without filters during construction.

Clean light fixtures, lamps, globes, and reflectors to function with full efficiency. Replace burned-
out bulbs, and those noticeably dimmed by hours of use, and defective and noisy starters in
fluorescent and mercury vapor fixtures to comply with requirements for new fixtures.

END OF SECTION
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SECTION 26 24 19

MOTOR-CONTROL CENTERS

PART 1 GENERAL
1.01 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions
and Division 01 Specification Sections, apply to this Section.

1.02 SUMMARY

A. Section includes MCCs for use with ac circuits rated 600 V and less, with combination controllers and
having the following factory-installed components:

Incoming main lugs and OCPDs.

Feeder-tap units.

Full-voltage magnetic controllers.

VFDs.

Surge Protection.

Instrumentation and customer metering.

Auxiliary devices.
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1.03 DEFINITIONS

A. CPT: Control power transformer.
GFCI: Ground fault circuit interrupting.
LAN: Local area network.

MCC: Motor-control center.
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MCCB: Molded-case circuit breaker.

m

MCP: Motor-circuit protector.

SPD: Surge protective device.
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SSRV: Solid State Reduced Voltage Starter.

VFD: Variable-frequency drive.

J. Low Voltage: As defined in NFPA 70 for circuits and equipment operating at less than 50 V or for
remote-control, signaling power-limited circuits.

1.04 SUBMITTALS

A. Product Data: For each type of product.
1. Include construction details, material descriptions, dimensions of individual components and
profiles, and finishes for MCCs.
2. Include rated capacities, operating characteristics, electrical characteristics, and furnished
specialties and accessories for each cell of the MCC.
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B. Shop Drawings: For each MCC, manufacturer's approval drawings as defined in UL 845, In addition to
requirements specified in UL 845, include dimensioned plans, elevations, and sections; and conduit
entry locations and sizes, mounting arrangements, and details.

1.

orLDN

Show tabulations of installed devices, equipment features, and ratings. Include the following:
Each installed unit's type and details.

Factory-installed devices.

Enclosure types and details.

Nameplate legends.

Short-circuit current (withstand) rating of complete MCC, and for bus structure and each unit.
Features, characteristics, ratings, and factory settings of each installed controller and feeder
device, and installed devices.

g. Specified optional features and accessories.

Schematic Wiring Diagrams: For power, signal, and control wiring for each installed controller.
Nameplate legends.

Vertical and horizontal bus capacities.

Features, characteristics, ratings, and factory settings of each installed unit.
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1.05 CLOSEOUT SUBMITTALS

A. Operation and Maintenance Data: For MCCs, all installed devices, and components to include in
emergency, operation, and maintenance manuals.

1.

In addition to items specified in Section 017823 "Operation and Maintenance Data," include the

following:

a. Manufacturer's Record Drawings: As defined in UL 845. In addition to requirements specified
in UL 845, include field modifications incorporated during construction by manufacturer,
Contractor, or both.

b. Manufacturer's written instructions for testing and adjusting circuit breaker and MCP trip
settings.

¢. Manufacturer's written instructions for setting field-adjustable overload relays.

1.06 MAINTENANCE MATERIAL SUBMITTALS

A. Furnish extra materials that match products installed and that are packaged with protective covering
for storage and identified with labels describing contents.

1.

2.

3.
4,
5

Power Fuses: Equal to 10 percent of quantity installed for each size and type, but no fewer than
two of each size and type.

Control Power Fuses: Equal to 10 percent of quantity installed for each size and type, but no
fewer than two of each size and type.

Indicating Lights: Two of each type and color installed.

Auxiliary Contacts: Furnish one spare(s) for each size and type of magnetic controller installed.
Power Contacts: Furnish three spares for each size and type of magnetic contactor instailed.

1.07 QUALITY ASSURANCE

A. Source Limitations: Obtain MCCs and controllers of a single type from single source from single
manufacturer.

B. Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70, and
marked for intended use.

C. UL Compliance: MCCs shall comply with UL 845 and shall be listed and labeled by a qualified testing
agency.

1.08 DELIVERY, STORAGE, AND HANDLING

A. Deliver MCCs in shipping splits of lengths that can be moved past obstructions in delivery paths.

B. Handle MCCs according to the following:

1.

NECA 402, "Recommended Practice for Installing and Maintaining Motor Control Centers."



ADDENDUM 3

2. NEMA ICS 2.3, "Instructions for the Handling, Installation, Operation, and Maintenance of Motor
Control Centers Rated Not More Than 600 Voits."

1.09 PROJECT CONDITIONS

A. Environmental Limitations: Rate equipment for continuous operation under the following conditions

unless otherwise indicated:

1. Ambient Temperature Rating: Not less than 0 deg F (minus 18 deg C) and not exceeding
104 deg F (40 deg C), with an average value not exceeding 95 deg F (35 deg C) over a 24-hour
period.

2. Ambient Storage Temperature Rating: Not less than minus 4 deg F (minus 20 deg C) and not
exceeding 140 deg F (60 deg C)

3. Humidity Rating: Less than 95 percent (noncondensing).

4. Altitude Rating: Not exceeding 6600 feet (2000 m), or 3300 feet (1000 m) if MCC includes solid-
state devices.

B. Interruption of Existing Electrical Service or Distribution Systems: Do not interrupt electrical service 1o,
or distribution systems within, a facility occupied by Owner or others unless permitted under the
following conditions, and then only after arranging to provide temporary electrical service according to
requirements indicated:

1. Notify Construction Manager and Engineer no fewer than 7 days in advance of proposed
interruption of electrical service.

2. Indicate method of providing temporary electrical service.

3. Do not proceed with interruption of electrical service without Construction Manager's or
Engineer's written permission.

4. Comply with NFPA 70E.

5. Coordinate service demo with construction sequence.

C. Product Selection for Restricted Space: Drawings indicate maximum dimensions for MCCs, including
clearances between MCCs and adjacent surfaces and other items.

1.10 COORDINATION
A. Coordinate sizes and locations of concrete bases. Cast anchor-bolt inserts into bases.

B. Coordinate features of MCCs, installed units, and accessory devices with remote pilot devices and
control circuits to which they connect.

C. Coordinate features, accessories, and functions of each MCC, each controller, and each installed unit
with ratings and characteristics of supply circuits, motors, required control sequences, and duty cycle
of motors and loads.

PART 2 PRODUCTS
2.01 MANUFACTURERS
A. MCC manufacturer basis of design is Rockwell Automation:
1.  Rockwell Automation, Inc. Bulletin 2100.
2. No substitutions allowed.
B. General Requirements for MCCs: Comply with NEMA ICS 18 and UL 845.
2.02 RATINGS
A. Nominal System Voltage: 480Y/277 V, three phase, four wire.

B. Short-Circuit Current Rating: Fully rated, as shown on the one-line diagrams.
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2.03 MOTOR CONTROL CENTER ENCLOSURES

A.

Indoor Enclosures: Freestanding steel cabinets unless otherwise indicated. NEMA 250, Type 1 unless
otherwise indicated to comply with environmental conditions at installed location.

Enclosure Finish for Indoor Units: Factory-applied finish in manufacturer's standard gray finish over a
rust-inhibiting primer on treated metal surface.

2.04 ASSEMBLY

A

Structure:

1. Comply with UL requirements for service entrance equipment.

2. Units up to and including Size 3 shall have drawout mountings with connectors that automatically
line up and connect with vertical-section buses while being racked into their normal, energized
positions.

3. Pull-apart terminal strips for external control connections.

Compartments: Modular; individual doors with concealed hinges and quick-captive screw fasteners.

1. Interlock compartment door to require that the disconnecting means is "off* before door can be
opened or closed, except by operating a concealed release device.

2. Compartment construction shall allow for removal of units without opening adjacent doors,
disconnecting adjacent compartments, or disturbing operation of other units in MCC.

3. The same-size compartments shall be interchangeable to allow rearrangement of units, such as
replacing three single units with a unit requiring three spaces, without cutting or welding.

Owner's Metering Compartment: A separate customer metering compartment and section with front
hinged door, metering, and current transformers for each meter. Current transformer secondary wiring
shall be terminated on shorting-type terminal blocks. Include PTs having primary and secondary fuses
with disconnecting means and secondary wiring terminated on terminal blocks.

Wiring Spaces:

1. Vertical wireways in each vertical section for vertical wiring to each unit compartment; supports to
hold wiring in place.

2. Horizontal wireways in bottom and top of each vertical section for horizontal wiring between
vertical sections; supports to hold wiring in place.

Provisions for Future:

1. Compartments marked "future" shall be bused, wired and equipped with guide rails or equivalent,
and ready for insertion of drawout units.

2. Compartments marked "spare” shall include provisions for connection to the vertical bus.

Control Power:

1. 120-V ac; obtained from CPT integral with controller; with primary and secondary fuses. The CPT
shall be of sufficient capacity to operate integral devices and remotely located pilot, indicating,
and control devices.

a. CPT Spare Capacity: 100 VA.

Factory-Installed Wiring: Factory installed, with bundling, lacing, and protection included. Use flexible
conductors for No. 8 AWG and smaller, for conductors across hinges, and for conductors for
interconnections between shipping units.

1. Wiring Class: NEMA ICS 18, Class Il Type B.

Bus:

1. Main Horizontal and Equipment Ground Buses: Uniform capacity for entire length of MCC's main
and vertical sections. Provide for future extensions.

2. Vertical Phase and Equipment Ground Buses: Uniform capacity for entire usable height of vertical
sections, except for sections incorporating single units.
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3. Ground Bus: Hard-drawn copper of 98 percent minimum conductivity, with pressure connector for
ground conductors, minimum size 1/4-by-2 inches. Equip with mechanical or compression

connectors for outgoing conductors.
4. Neutral Disconnect Link: Bolted, uninsulated, 1/4-by-2-inch copper bus, arranged to connect

neutral bus to ground bus.

2.05 MAIN DISCONNECT AND OVERCURRENT PROTECTIVE DEVICE(S)

Incoming Mains Location: Bottom.

MCCB: Comply with UL 489, with interrupting capacity to meet available fault currents.

1. Adjustable magnetic trip setting for main circuit-breaker frame sizes 250 A up to 600A.

2. Main breakers 600A and greater shall be electronic trip circuit breakers with rms sensing; field-
replaceable rating plug or field-replicable electronic trip; and the following field-adjustable
settings:

Instantaneous trip.

Long- and short-time pickup levels.

Long- and short-time time adjustments.

Individually adjustable ground-fault setting and time delay for 1000 amp and larger.

Provide arc flash reduction mode (ARM):

1)  For each breaker 800 A or greater, provide a manual switch on the compartment door
to switch the circuit breaker tripping characteristic to instantaneous with minimum
pickup setting, in order to reduce the available energy at downstream equipment.

2) Provide a lock feature for the ARM switch so that it may be locked in either the normal
or instantaneous position.

3) Provide a yellow LED indicating light when ARM switch is in instantaneous mode.

4) Wire contacts on all ARM switches to a common alarm input to the power monitoring
system digital meter.

3. MCCB Features and Accessories:

a. Standard frame sizes, trip ratings, and number of poles.

b. Lugs: Mechanical style, suitable for number, size, trip ratings, and conductor material.

c. Application Listing: Appropriate for application; Type SWD for switching fluorescent lighting
loads; Type HID for feeding fluorescent and high-intensity discharge (HID) lighting circuits.
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Surge Suppression: Factory installed as an integral part of the incoming feeder, complying with
UL 1449, SPD shall be service entrance type surge protective device suitable for use as Type 1 or
Type 2 device per UL1449 4th Edition, applied to the line or load side of the utility feed inside the

facility.

2.06 FEEDER TAP UNITS

A

MCCBs: Fixed mounted, with inverse time-current element for low-level overloads and instantaneous
magnetic trip element for short circuits. Adjustable magnetic trip setting for circuit-breaker frame sizes
250A to 600A, Electronic trip circuit breakers 800-1200A. Comply with UL 489, and NEMA AB 3, with
interrupting capacity to comply with available fault currents.
1. Adjustable, Instantaneous-Trip Circuit Breakers: Magnetic trip element with front-mounted, field-
adjustable trip setting.
2. Electronic Trip Circuit Breakers: Field-replaceable rating plug, rms sensing, with the following
field-adjustable settings:
a. Instantaneous trip.
b. Long- and short-time pickup levels.
¢. Long- and short-time time adjustments.
d. Ground-fault pickup level, time delay, and 1%t response for 1000A and greater.
3. Alarm Switch: One NC contact that operates only when circuit breaker has tripped.
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2.07 MAGNETIC CONTROLLERS

A

B.

Full-Voltage Controllers:

1.

2

General Requirements for Full-Voltage Enclosed Controllers: Comply with NEMA ICS 2, general
purpose, Class A.

Magnetic Controllers: Full voltage, across the line, electrically held.

a. Controlier Units: Combination controllers.

b. Configuration: Non-reversing.

Disconnects:

1.

2.

MCP:

a. UL 489, with interrupting capacity complying with available fault currents, instantaneous-only
circuit breaker with front-mounted, field-adjustable, short-circuit trip coordinated with motor
locked-rotor amperes.

b. Lockable Handle: For three padiocks and interlocks with cover in closed position.

MCCB:

a. UL 489, with interrupting capacity to comply with available fault currents; thermal-magnetic
MCCB, with inverse time-current element for low-level overloads and instantaneous
magnetic trip element for short circuits.

b. Front-mounted, adjustable magnetic trip setting for circuit-breaker frame sizes 250 A and
larger.

¢. Lockable Handle: For three padlocks and interlocks with cover in closed position.

d. NC alarm contact that operates only when MCCB has tripped.

C. Overload Relays:

1.

2.
3.

Solid-State Overload Relays:

a. Switch or dial selectable for motor-running overload protection.

b. Sensors in each phase.

c. Class 10/20 selectable tripping characteristic selected to protect motor against voltage and
current unbalance and single phasing.

Two (2) NC isolated overload alarm contacts.

External overload reset push button.

2.08 VARIABLE FREQUENCY DRIVES

A.

B.

Application: Constant torque and variable torque as required for equipment installed.

Controller Units: Combination controllers, consisting of variable-frequency power converter that is
factory packaged in an enclosure, with integral disconnecting means and overcurrent and overload
protection; listed and labeled by an NRTL as a complete unit; arranged for self-protection, protection,
and variable-speed control of one or more three-phase induction motors by adjusting output voltage
and frequency. Comply with NEMA ICS 7, NEMA |ICS 61800-2 and UL 508C.

1.

Units suitable for operation of NEMA MG 1, Design A and Design B motors as defined by

NEMA MG 1, Section IV, Part 30, "Application Considerations for Constant Speed Motors Used
on a Sinusoidal Bus with Harmonic Content and General Purpose Motors Used with Adjustable-
Voltage or Adjustable-Frequency Controls or Both."

Units suitable for operation of inverter-duty motors as defined by NEMA MG 1, Section IV,

Part 31, "Definite-Purpose Inverter-Fed Polyphase Motors."

Listed and labeled for integrated short-circuit current (withstand) rating by an NRTL acceptable to
authorities having jurisdiction.

Disconnects:

1.

MCP:

a. UL 489, with interrupting capacity complying with available fault currents, instantaneous-only
circuit breaker with front-mounted, field-adjustable, short-circuit trip coordinated with motor
locked-rotor amperes.

b. Lockable Handle: For three padlocks and interlocks with cover in closed position.

Auxiliary contacts "a" and "b" arranged to activate with MCP handle.

NC alarm contact that operates only when MCP has tripped.

ao
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e. Current-limiting module to increase controller short-circuit current (withstand) rating to
100 kA.

2. MCCB:

a. UL 489, with interrupting capacity to comply with available fault currents; thermal-magnetic
MCCB, with inverse time-current element for low-level overloads and instantaneous
magnetic trip element for short circuits.

b. Front-mounted, adjustable magnetic trip setting for circuit-breaker frame sizes 250 A and
larger.

c. Lockable Handle: For three padlocks and interlocks with cover in closed position.

d. Auxiliary contacts "a" and "b" arranged to activate with MCCB handle.

e. NC alarm contact that operates only when MCCB has tripped.

3. Disconnect Rating: Not less than 115 percent of NFPA 70 motor full-load current rating or VFD
input current rating, whichever is larger.

Design and Rating: Match load type such as fans, blowers, and pumps; and type of connection used
between motor and load such as direct or through a power-transmission connection.

VFDs shall be heavy duty rated.

Verify motor current requirements prior to ordering.

Output Rating: Three-phase; 10 to 60 Hz for variable torque load or 10 to 66 Hz, with torque contact as
speed change for constant torque loads, with voltage proportional to frequency throughout voltage
range; maximum voltage equals input voltage.

Operating Requirements:

Input AC Voltage Tolerance: Plus 10 and minus 10 percent of VFC input voltage rating.

Input AC Voltage Unbalance: Not exceeding 3 percent.

Input Frequency Tolerance: Plus or minus 3 percent of VFC frequency rating.

Minimum Efficiency: 96 percent at 60 Hz, full load.

Minimum Displacement Primary-Side Power Factor: 96percent under any load or speed

condition.

Overload Capability:

a. For variable-torque controllers, 1.1 times the base load current for 60 seconds; minimum of
1.8 times the base load current for three seconds.

b. For constant-torque controllers, 1.5 times the base load current for 60 seconds; minimum of
1.8 times the base load current for three seconds.

7. Starting Torque: Minimum of 100 percent of rated torque from 3 to 60 Hz.

8. Speed Regulation: Plus or minus 5 percent.

9
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. Output Carrier Frequency: Field selectable.
0. Stop Modes: Programmable; includes fast, free-wheel, and dc injection braking.

Internal Adjustability Capabilities:

Minimum Speed: 5 to 25 percent of maximum rpm.

Maximum Speed: 80 to 100 percent of maximum rpm.
Acceleration: 0.1 to 999.9 seconds.

Deceleration: 0.1 to 999.9 seconds.

Current Limit: 30 to a minimum of 150 percent of maximum rating.

IS

Self-Protection and Reliability Features:
1. Input transient protection by means of SPDs for three-phase protection against damage from
supply voltage surges 10 percent or more above nominal line voltage.

2. Loss of Input Signal Protection: Selectable response strategy including speed default to a percent
of the most recent speed, a preset speed, or stop; with alarm.

3. Under- and overvoltage trips.

4. Inverter overcurrent trips.

5. VFD and Motor Overload/Overtemperature Protection: Microprocessor-based thermal protection

system for monitoring VFCs and motor thermal characteristics, and for providing VFD



S20oN®

0.
1,

ADDENDUM 3
overtemperature and motor overload alarm and trip; settings selectable via the keypad; NRTL
approved and listed and labeled by an NRTL.

Critical frequency rejection, with three selectable, adjustable deadbands.
Instantaneous line-to-line and line-to-ground overcurrent trips.
Loss-of-phase protection.

Reverse-phase protection.

Short-circuit protection.

Motor overtemperature fault.

K. Torque Boost: Automatically varies starting and continuous torque to at least 1.5 times the minimum
torque to ensure high-starting torque and increased torque at slow speeds.
1.

Motor Temperature Compensation at Slow Speeds: Adjustable current fallback based on output
frequency for temperature protection of self-cooled, fan-ventilated motors at slow speeds.

L. Operator Station:
1.
2,

3.

Inverter |ogic: Microprocessor based, 32 bit, isolated from all power circuits.

Isolated Control Interface: Allows VFDs to follow remote-control signal over a minimum

40:1 speed range.

Panel-mounted, manufacturer's standard front-accessible, sealed keypad and plain-English-

language digital display; allows complete programming, program copying, operating, monitoring,

and diagnostic capability.

a. Keypad: In addition to required programming and control keys, include keys for HAND, OFF,
and AUTO modes.

b. Security Access: Electronic security access to controls through identification and password
with at least three levels of access: View only; view and operate; and view, operate, and
service.

M. Displays:
1.

Historical Logging Information and Displays:

a. Real-time clock with current time and date.

b. Running log of total power versus time.

c. Total run time.

d. Fault log, maintaining last four faults with time and date stamp for each.
Indicating Devices: Digital display mounted flush in VFD door and connected to display VFD
parameters including the following:

Output frequency (Hz).

Motor speed (rpm).

Motor status (running, stop, fault).

Motor current (amperes).

Motor torque (percentage).

Fault or alarming status (code).

PID feedback signal (percentage).

DC-link voitage (V dc).

Set-point frequency (Hz).

Motor output voitage (V ac).
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N. Provide with Ethernet output connection to Allen-Bradley PLC.
1.

Ethernet outputs shall allow all data to be transmitted to PLC, including but not limited to:
Motor running.

Fault.

Speed input.

Speed output.

Motor current (amperes).

Motor Speed (rpm).

Voltage.

Frequency.

VFD shall be capable of receiving motor control, (start/stop) and motor speed setting input
commands from the PLC via Ethernet.

ST e a0 T
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VFD conditioning and filtering:
1. Each VFD shall be provided with input line conditioning, 5-percent line reactors minimum.
2. Harmonic Distortion:

a. Drives shall be designed to limit the harmonic currents which are generated on the AC
service and which would produce electromagnetic interference (EMI) or radio frequency
interference (RFI). Individual current harmonic distortion and the total demand distortion
expressed as percent of maximum demand load current shall not exceed the values
specified in IEEE 519 — Recommended Practices and Requirements for Harmonic Control in
Electric Power Systems, Table 10.3.

b. Total Harmonic Distortion (THD) shall not exceed 5 percent, and individual voltage harmonic
distortion shall not exceed 3 percent per IEEE 519.

c. If the drives generate objectionable interference, EMI or RFI drive manufacturer shall provide
the specifications for the equipment required to reduce it to acceptable levels. The VFD
supplier shall have in possession filters to alleviate interference if encountered.

d. The Owner will provide the equipment specified by the drive manufacturer to correct the
problem through a direct purchase or a Change Order to the Contract.

Manufacturer:
1. Allen-Bradley Powerflex 755 or approved equal.

2.09 CONTROLLER-MOUNTED AUXILIARY DEVICES

2.10

A

Control-Circuit and Pilot Devices: Factory installed in controller enclosure cover unless otherwise
indicated. Comply with NEMA ICS 5.
1. Push Buttons, Pilot Lights, and Selector Switches: Heavy-duty, oil-tight type.

a. Push Buttons: Recessed type; momentary contact unless otherwise indicated.

b. Pilot Lights: LED type; color as indicted on drawings, push to test.

c. Selector Switches: Rotary type.

Elapsed-Time Meters: Heavy duty with digital readout in hours; non-resettable.
Auxiliary Dry Contacts: Reversible NC/NO.

Control Relays:

1. Time Delay: Auxiliary and adjustable solid-state time-delay relays.

2. Phase-Failure, Phase-Reversal, and Undervoltage and Overvoltage Relays: Solid-state sensing
circuit with isolated output contacts for hard-wired connections and adjustable undervoltage,
overvoltage, and time-delay settings.

MEASUREMENT AND CONTROL DEVICES

A

Instrument Transformers: IEEE C57.13, NEMA EI 21.1, and the following:

1. PTs: IEEE C57.13; 120V, 60 Hz, single secondary; disconnecting type with integral fuse
mountings. Burden and accuracy shall be consistent with connected metering and relay devices.

2. Current Transformers: IEEE C57.13; 5 A, 60 Hz, secondary; wound type; single secondary
winding and secondary shorting device. Burden and accuracy shall be consistent with connected
metering and relay devices.

3. CPTs: Dry type, mounted in separate compartments for units larger than 3 kVA.

4. Current Transformers for Neutral and Ground-Fauit Current Sensing: Connect secondary wiring
to ground overcurrent relays, via shorting terminals, for selective tripping of main and tie circuit
breaker. Coordinate with feeder circuit-breaker and ground-fault protection.

Multifunction Digital-Metering Monitor: Microprocessor-based unit suitable for three- or four-wire

systems and with the following features:

1. Listed or recognized by a nationally recognized testing laboratory.

2. Inputs from sensors or 5-A current-transformer secondaries, and potential terminals rated to
600 V.

3. Panel mounted with built-in LCD display
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4. Measurement of the following values with the indicated maximum accuracy tolerances:
Phase Currents, Each Phase: Plus or minus 1 percent.
Phase-to-Phase Voltages, Three Phase: Plus or minus 1 percent.
Phase-to-Neutral Voltages, Three Phase: Plus or minus 1 percent.
Three-Phase Real Power (Megawatts): Plus or minus 2 percent.
Power Factor: Plus or minus 2 percent.
Frequency: Plus or minus 0.5 percent,
g. Accumulated Energy, Megawatt Hours: Plus or minus 2 percent; accumulated values
unaffected by power outages up to 72 hours.
5. Ethernet IP communication to connect to Alien-Bradley PLC.
6. Mounting: Display and control unit flush or semiflush mounted in MCC compartment door.
7. Manufacturer: Allen-Bradiey PowerMonitor 5000, with communication over Ethernet I/P.

~popow

C. Control Circuits: 120-V ac, supplied through secondary disconnecting devices from CPT.

D. Control Power Fuses: Primary and secondary fuses for current-limiting and overload protection of
transformer and fuses for protection of control circuits.

E. Control Wiring: Factory installed, with bundling, lacing, and protection included. Provide flexible
conductors for No. 8 AWG and smalier, for conductors across hinges, and for conductors for
interconnections between shipping units.

211 SURGE PROTECTION DEVICE
A.  Comply with UL 1449, 4t edition and UL 1283 5t edition. Type 1 or Type 2.

B. Manufacturer: SPD's integral to the MCC shall be by MCC manufacturer, externally mounted SPD's
shall be:
1. ABB/Current Technology, Inc.
2.  Approved Substitution.

C. Surge Protection Device Description: IEEE C62.41-compliant, solid-state, parallel-connected, with
sine-wave tracking suppression and filtering modules, UL 1449, second edition, short-circuit current
rating matching or exceeding the MCC short-circuit rating, and with the following features and
accessories:

Fuses, if required, rated at 200-kA interrupting capacity.

Fabrication using bolted compression lugs for internal wiring.

Integral disconnect switch.

Redundant suppression circuits.

Redundant replaceable modules.

Arrangement with wire connections to phase buses, neutral bus, and ground bus.

LED indicator lights for power and protection status.

Audible alarm, with silencing switch, to indicate when protection has failed.

Form-C contacts rated at 5 A and 250-V ac, one NO and one NC, for remote monitoring of

system operation. Contacts shall reverse position on failure of any surge diversion module or on

opening of any current-limiting device. Coordinate with building power monitoring and control
system,

10. Four-digit, transient-event counter set to totalize transient surges.
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D. Peak Single-Impulse Surge Current Rating: 150 kA per mode/328 200 kA per phase.

E. Withstand Capabilities: 12,000 IEEE C62.41, Category C3 (10 kA), 8-by-20-mic.sec. surges with less
than 5 percent change in clamping voltage.

F. Features and Accessories:
1. Provide protection against both transient surges under 100 microseconds and temporary
overvoltages, (TOV) and swells up to 3600 cycles.
2. Operating temperature range shall be -40 degrees Celsius +60 degrees Celsius (-40 degrees
Fahrenheit to +140 degrees Fahrenheit).
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ADDENDUM 3
Internal thermal protection that disconnects the SPD before damaging internal suppressor
components.
Indicator light display for protection status.
Form-C contacts rated at 5 A and 250-V ac, one normally open and one normally closed, for
remote monitoring of protection status.
Surge counter.

Ratings:

1.

Protection modes and UL 1449 VPR for grounded wye circuits with 480Y/277 V and 208Y/120 V,

three-phase, four-wire circuits shall not exceed the following:

a. Line to Neutral: 1200 V for 480Y/277 V, 700 \ for 208Y/120 V.

b. Line to Ground: 1200 V for 480Y/277 V, 700 V for 208Y/120 V.

¢. Neutral to Ground: 1000 V for 480Y/277 V, 700 V for 208Y/120 V.

d. Line to Line: 2000 V for 480Y/277 V, 1200 V for 208Y/120 V.

Protection modes and UL 1449 VPR for 240/120-V, single-phase, three-wire circuits shall not

exceed the following:

a. Line to Neutral: 700 V.

b. Line to Ground: 700 V.

c. Neutral to Ground: 700 V.

d. LinetolLine: 1200V.

The SPD shall provide Temporary Overvoltage (TOV) and voltage swell protection to the

following:

a. TOV - should be capable of surviving and continue to protect critical loads against
multiple TOV events (described as 200% nominal voltage by 8 milliseconds (ms).

b. Swell - should be capable of protection against swells up to 180% nominal for 0.7 ohms
load for greater than 3600 cycles.

Minimum Single Pulse Surge Current Capacity based on ANSI/IEEE 8x20 microsecond wave.

shape. Surge currents shall be verified by an independent 3rd party test lab.

Test system for repetitive sequential ANSI/IEEE C62.41 Category C3 waveforms. Minimum repetitive
strikes of 1.2 X 50 s, 20 kilovolt (KV) open circuit voltage and 8 X 20 s, 10 kiloampere (KA) short circuit
current with no more than 10% degradation of clamping voltage at the specified surge current. Service
entrance units shall survive minimum exposure of 12,000 events, Panelboard units shall survive -
5,000 events with no more than 10% degradation.

Electrical Noise Filter: each unit shall include a high-performance EMI/RFI noise rejection filter with a
maximum attenuation of 54dB at 142kHz, per MIL-STD-220B.

SPD shall include an EMI/RFI noise rejection filter for all L-N modes as well as a removable filter
in the N-G mode.

1.




ADDENDUM 3
PART 3 EXECUTION

3.01 EXAMINATION

A. Examine areas and surfaces to receive MCCs, with Installer present, for compliance with requirements
for installation tolerances, and other conditions affecting performance of the Work.

B. Proceed with installation only after unsatisfactory conditions have been corrected.
3.02 INSTALLATION

A.  NEMA Industrial Control and Systems Standards: Comply with parts of NEMA ICS 2.3 for installation
and startup of MCCs.

B. Coordinate layout and installation of MCCs with other construction including conduit, piping,
equipment, and adjacent surfaces. Maintain required workspace clearances and required clearances
for equipment access doors and panels.

C. Floor Mounting: Install MCCs on 4-inch (100-mm) nominal-thickness concrete base.

1. Install dowel rods to connect concrete base to concrete floor. Unless otherwise indicated, install
dowel rods on 18-inch (450-mm) centers around the full perimeter of concrete base.

2. For supported equipment, install epoxy-coated anchor bolts that extend through concrete base
and anchor into structural concrete floor.

3. Place and secure anchorage devices. Use setting drawings, templates, diagrams, instructions,
and directions furnished with items to be embedded.

4. Install anchor bolts to elevations required for proper attachment to supported equipment.

D. Temporary Lifting Provisions: Remove temporary lifting eyes, channels, and brackets and temporary
blocking of moving parts from enclosures and components.

E. Install fuses in control circuits if not factory installed.

F. Install heaters in thermal-overload relays. Select heaters based on actual nameplate full-load amperes
after motors have been installed.

G. Install, connect, and fuse thermal-protector monitoring relays furnished with motor-driven equipment.
H. Comply with NECA 1.
3.03 IDENTIFICATION

A. Comply with requirements in Section 260553 "Identification for Electrical Systems" for identification of
MCC, MCC components, and control wiring.

Identify field-installed conductors, interconnecting wiring, and components.

Install required warning signs.

Label MCC and each cubicle with engraved nameplate.

Label each enclosure-mounted control and pilot device.

Mark up a set of manufacturer's connection wiring diagrams with field-assigned wiring

identifications and return to manufacturer for inclusion in Record Drawings.
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B. Provide arc flash and available arc fault current labeling on the equipment per NEC 110.16 and
110.24,

3.04 CONTROL WIRING INSTALLATION
A. Install wiring between enclosed controllers and remote devices and facility's central-control system.

B. Bundle, train, and support wiring in enclosures.
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C. Connect selector switches and other automatic-control selection devices where applicable.
1. Connect selector switches to bypass only those manual- and automatic-control devices that have
no safety functions when switch is in manual-control position.
2. Connect selector switches within enclosed controller circuit in both manual and automatic
positions for safety-type control devices such as low- and high-pressure cutouts, high-
temperature cutouts, and motor overload protectors.

3.05 FIELD QUALITY CONTROL

A. Manufacturer's Field Service: Engage a factory-authorized service representative to test and inspect
components, assemblies, and equipment installations, including connections.

C. Tests and Inspections:
1. Inspect controllers wmng, components connections, and equipment installation.

3. Test continuity of each circuit.

4. Verify that voltages at controller locations are within 10 percent of motor nameplate rated
voltages. If outside this range for any motor, notify Construction Manager before starting the
motor(s).

5. Test each motor for proper phase rotation.

7. Correct malfunctioning units on-site, where possible, and retest to demonstrate compliance;
otherwise, replace wrth new unlts and retest

9. Test and adjust controls, remote monitoring, and safeties. Replace damaged and malfunctioning
controls and equipment.

10. Mark up a set of manufacturer's drawings with all field modifications incorporated during
construction and return to manufacturer for inclusion in Record Drawings.
D. MCCs will be considered defective if they do not pass tests and inspections.

E. Prepare test and inspection reports.

3.06 STARTUP SERVICE

B. After startup, VFDs shall be thoroughly cleaned.
1. Cleaning shall include wiping down of the enclosure and removal of all debris and dirt from the

interior of the enclosure.
2. Cleaning procedure shall include vacuuming the drive interior and wipe down of all exterior
surfaces, utilization of compressed air for cleaning is not acceptable.
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3.07 ADJUSTING

A.

F.

Set field-adjustable switches, auxiliary relays, time-delay relays, timers, and overload relay pickup and
trip ranges.

Adjust overload relay heaters or settings if power factor correction capacitors are connected to the load
side of the overload relays.

Adjust the trip settings of MCPs and thermal-magnetic circuit breakers with adjustable, instantaneous
trip elements. Initially adjust to six times the motor namepilate full-load amperes and attempt to start
motors several times, allowing for motor cool-down between starts. If tripping occurs on motor inrush,
adjust settings in increments until motors start without tripping. Do not exceed eight times the motor
full-load amperes (or 11 times for NEMA Premium Efficient motors if required). Where these maximum
settings do not allow starting of a motor, notify Construction Manager before increasing settings.

Set field-adjustable switches and program microprocessors for required start and stop sequences in
reduced-voltage, solid-state controllers.

Program microprocessors in VFDs for required operational sequences, status indications, alarms,
event recording, and display features. Clear events memory after final acceptance testing and prior to
Substantial Completion.

Set field-adjustable circuit-breaker trip ranges.

3.08 DEMONSTRATION

A.

Train Owner's maintenance personnel to adjust, operate, and maintain enclosed controllers, and to
use and reprogram microprocessor-based, reduced-voltage, solid-state controllers.

END OF SECTION
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SUBMERSIBLE TANK MIXING SYSTEM

PART 1 GENERAL

1.01 SUMMARY

A.

Section Includes:
1. Submersible mixing system.
2. Accessories.
3. Electrical Power Connection.

1.02 PERFORMANCE REQUIREMENTS

A.

Sized to completely mix a minimum 3,060,037-million-gallon water storage tank with a tank height of
20.35 feet, tank diameter of 160 feet, and hatch size of 12 inches, pulling water from the lower level of
the tank and pushing it upward, high flow.

Approximately 1.6 MGD will pass through the reservoir tank per day.

Complete Water Circulation Required. To meet the project objectives, the tank or reservoir circulation
shall be achieved by a single or multiple submerged units within the reservoir capable of providing
long distance circulation of water. The mixer shall have a direct measurable flow rate where suction
shall enter specified mixer’s intake positioned within 2 inches of reservoir floor and discharging water
vertically in a sheet flow pattern to induce a large volume, low velocity flow to reach the tank or
reservoir water surface. The mixer must be placement flexible in design to allow best hydraulic
positioning for tank or reservoir conditions to prevent hydraulic short circuiting within tank or reservoir.
Suction not within 2 inches of tank or reservoir floor is not allowed.

Complete Mix: The mixer manufacturer guarantees that the subject tank will be completely mixed by
the mixer. In continuous operation of the mixer:
1. Atleast once per 24 hours all water temperatures within the tank shall converge to within

0.8 degrees C, and
2. Atleast once per 72 hours all chlorine concentrations within the tank shall converge to within

0.18 mg/L.

Fit Through Small Hatch Opening. The mixer shall be capable of fitting through a clear, unobstructed
opening of 12" diameter without requiring disassembly or assembly.

Continuous Operation With 120VAC, 20 Amp Power Source. The mixer shall operate continuously
during day and night while connected to electric grid power.

Stainless Steel Construction. The mixer shall be constructed of Type 316 stainless steel metal for
strength and superior corrosion resistance.

Motor. The mixer shall be mechanically operated by a submersible motor that meets the following

criteria.

1. Direct Drive, with no gearbox and no lubrication maintenance required.

2. Designed for submersible operation. Mixer design shall include flow sleeve or housing around
motor to provide water flow past motor per submersible motor design criteria to lower the total
motor temperature and increase winding life.

3. Designed for Continuous Operation without overheating or compromising motor life expectancy.
Constant, full speed operation, variable frequency drive or other method of speed reduction not
required and not allowed.

4. 120 VAC, 20 Amp power source shall be supplied by others and not the mixer manufacturer.
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I.  Exposed Rotating Protection. The mixer shall not have any rotating equipment openly exposec,vI
Rotating shafts, impellers, and motors shall not be openly exposed, and in the event of any part of the

mixer exterior contacting the floor or cord, it shall not cause damage to either.

J.  Low Elevation Intake: The mixer shall be supplied with an intake capable of being positioned at the
lowest elevation of the tank or reservoir floor. The intake level shall bring water into the mixer at
horizontal layer within 2 inches of the tank or reservair floor to prevent hydraulic short circuiting of
inflow water through the tank.,

K. Restraint System. The mixer shall not require any brackets, penetrations, rope, ties, or fixed
connections to the tank or reservoir columns, walls, or floor below the overflow elevation. The mixer
shall allow for placement and servicing without requiring tank or reservoir to be drained. The mixer
shall not require the use of a diver or diving team to enter the tank or reservoir to complete placement
or service of the specified equipment.

L. Functional for All Water Levels. The mixer shall function properly and not be negatively impacted by
fluctuating water levels down to 24 inches of water depth. Devices requiring more than 24 inches of
water depth to properly function without damage not allowed.

M. SCADA and Controls. The mixer shall have the option to add an Electric Control Box including a motor
current indicator in a 4-20mA analog output and remote on/off control via 24VDC relay.

N. Chlorine Boost Connection: The mixer shall be supplied with a connection point for injection of sodium
hypochlorite. The connection point shall be compatible with a 1/2-inch (1.3 cm) diameter hose and be
rated for contact with 12.5 percent Sodium Hypochlorite solution.

0. The complete mixer shall be NSF/ANSI Standard 61 and NSF/ANS! Standard 372 listed for safe
contact with potable water. The mixer shall be NSF/ANSI Standard 61 listed to be safely in contact
with a potable water volume as low as 5,000 gallons.

P. Maintenance Requirements. The mixer shall operate normally with the following maintenance features.
1. No scheduled lubrication is required of any system components including motor.
2. No spare parts shall be required to be kept on hand.

Q. Equipment Support. The mixer manufacturer shall offer full factory support with the following staff and

support services.
Customer Service, Application Engineering, and Equipment Engineering staff available by email
or toll-free phone.

2. Field personnel for placing and servicing the specified mixer.

3. Public website with detailed information available describing the mixer for this project and related
applications of this equipment into potable water tanks and reservoirs.

4. Service plans for preventative maintenance and continued technology improvements for the
specified mixer.

1.03 SUBMITTALS

A. Mixing System:
1.  Mixing unit Size and Model Number.
2. Mixing system Specifications & Dimensions,
3. Head Capacity & Horsepower Curves.
4. Motor Specifications.

6. Installation diagram and instructions showing wiring and mounting assembly.
7. Operations and Maintenance Manual.
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PART 2 PRODUCTS

2.01 ELECTRIC SUBMERSIBLE MIXER
A. GridBee GS-12 or approved equal.

B. Nominal Dimensions:
1. Length: 36 inches.
2. Height: 10 inches.
3.  Width: 10 inches.

C. Weight - 80 pounds maximum.
D. 120 Volt AC.

E. NSF/ANSI Standard 61 and NSF/ANSI| 372 approved components.

2.02 ACCESSORIES

A. Include items for a complete system including, but not limited to, the following.
1. NEMA 4x Control Box with SCADA Monitoring: Gentrel-Bex:
UL listed, NEMA 4X.
120VAC, 1 Ph, 60 Hz.
SCADA Monitoring and Control Capability.
HAND-OFF-AUTO switch.
Indicator light.
Locking hatch.
Control Box shall include a 4-20 mA current transducer providing analog output for motor
current allowing for monitoring proper operation.
Control Box shall include a 24 VDC relay to allow for remote on and off control of the mixer.
Integration of 4-20 mA output and remote on/off relay into existing PLC/RTU shall be
provided by an approved controls system integrator.
Manufacturer supplied submersible electrical cable. - Power-Cord.
Retrieval Chain.
Cord penetrator bolt.
Power sable-penetration-thru-Through-tank fitting for power cord pass-through and cord strain
relief,
Chemical Injection hose penetration thru-tank fitting. Allow for conversion from 2 inches electrical
conduit to tank fitting. Fitting design shall be such that the chemical injection hose is not damaged
during operation.
Suspension kit.
Grip cord.
Mounting accessories.
0. Junction Box.
12. Chain grab tools.
13. O&M Manual.
14. Installation Sealant.
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PART 3 EXECUTION

3.01 EXAMINATION

A. Verify location of other riser reservoir amenities (exterior and interior) to avoid conflicts with system
installation.
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3.02 INSTALLATION

A. Install mixer in accordance with manufacturer recommendations through existing vent-hatch opening
at top of tank. Location is shown on the Drawings on sheet 01 P101 — Process Plan.

B. Install retrieval chain within reach of the tank access manway.

C. Contractor shall take care as to not allow debris to enter the tank. If debris enters the tank, Contractor
shall disinfect the tank according to AWWA C652, Method 3.

D. Install mixer control panel (CP-RM) with Hand-Off-Auto switch and on/off indicating light at location as
shown on the electrical plans in-Chemical- Feed-Station-

E. Demonstrate proper operation.

F. Install standard-75-foct manufacturer cable, retrieval chain, top of tank reef junction box, through-
tank fitting, and cord seal using the necessary manufacturer recommended tools and practices.;

3:03—ELECTRICAL

A.

B.

C.

D.

E.

3.04 FIELD QUALITY CONTROL

A

Manufacturer Field Services:
1. Representative to supervise and inspect mixer installation.

3.05 DISINFECTION

A

B.

Disinfect mixing system prior to placing unit into tank.

If the Contractor causes debris to enter the tank, disinfection of the entire tank will be required
according to AWWA C652, Method 3.

3.06 WARRANTY

A

5-year extended warranty.

END OF SECTION
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SECTION 40 23 30

PROCESS PIPING SPECIALTIES

PART 1 GENERAL
1.01 SUMMARY

A. Section Includes:
1. Miscellaneous process piping items.

B. Related Sections:
1. Section 40 23 00 - Process Piping General Provisions
2. Section 40 23 10 - Process Water and Waste Piping

1.02 REFERENCES

A. ASTM:
1. C534 - Standard Specification for Preformed Flexible Elastomeric Cellular Thermal Insulation in
Sheet and Tubular Form
2. EB84 - Standard Test Method for Surface Burning Characteristics of Building Materials; 2005
3. [E96 - Standard Test Methods for Water Vapor Transmission of Materials; 2000

B. NFPA:
1. 255 - Standard Method of Test of Surface Burning Characteristics of Building Materials; 2006

C. UL:
1. 723 - Standard for Test for Surface Burning Characteristics of Building Materials, 2003

1.03 SUBMITTALS

A. Submit Product Data which includes the following for each item furnished:
1. Manufacturer and model.
2. Component materials.
3. Dimensions.

B. Seal Installation Through Fire-rated Wall, Roof, or Floor:
1. Provide Engineer and Code Official with 2 copies each of proposed firestop system for each pipe
penetration.
2. System information shall include:
UL system numbers.
F and T ratings.
Detailed drawing.
Manufacturer name.
Installation procedure.
List of components.
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PART 2 PRODUCTS
2.01 EXPANSION JOINTS
A. EPDM or Teflon single-filled arch spool type.

B. Full face steel flanges.

Process Piping Specialties
MADWU 167818 402330-1
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C. Temperature Range: 40 to 100 degrees F.

D. Design for UV exposure.

E. Maximum Working Pressure: 125 psi.

F.  Furnish tie rods, limiter sleeves, and retaining brackets where indicated on Drawings.

G. Acceptable Manufacturers:
1. Proco Products, Inc.
2. Red Valve Co., Inc.
3. Approved equals.

2.02 PRESSURE GAGES AND COCKS

A. Pressure Gage:

Size: 4-1/2 inch dial.

Range: 0-160 psi, unless shown on Drawings.
Graduation: 2 psi.

Accuracy: 1/2 percent.

Movement: Heavy-duty stainless steel.

Case: Fiberglass Reinforced Polypropylene.
Mounting: Direct (stem).

Connection: 1/4-inch NPT, bottom.

Glycerin - filled.

Manufacturer: Weksler AY04 or approved equal.
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B. Isolation Cock:
1.  Ball valve.
2. Suitable to 200 psi.
3. 1/4-inch NPT male and female connections.

2.03 PIPE COUPLINGS
A. Sleeve type.

B. Furnish to match pipe being coupled.
1. Size.
2. Material
3. Pressure.
4. Service of pipe.

C. Acceptable Manufacturers/Models:
1. Dresser, Style 38.
2. Smith Blair, Type 411.
3. Approved equal.

2.04 FLANGED ADAPTERS

A. Furnish to match the pipe being connected:
1. Size.
2. Material.
3. Pressure.
4. Service of pipe.

Process Piping Specialties

402330-2 MADWU 167818
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B. Acceptable Manufacturers/Models:
1. EBBA Iron Series 2100 Megaflange.
2. Dresser, Style 127.
3. Smith Blair, Type 911.
4. Approved equal.

2.05 PIPE SLEEVES

A. Material: Steel Pipe.
1. Furnish zinc-coated steel pipe in the following installations:
a. Masonry walls and floor.
b. Fire-rated gypboard partitions.
c. Masonry or steel deck roofs.
2. Furnish zinc-coated sheet steel in the following installation:
a. Non fire-rated gypboard partitions.

B. Size:
1.  Minimum: 2 nominal pipe sizes larger than respective pipe.

C. Acceptable Manufacturers/Models:
1. American Cast Iron Pipe, Model A-01770.
2. Approved equal.

2.06 SEALS
A. Furnish positive hydrostatic pipe link seal.

1. Sealing Element: Synthetic rubber material expanded by tightening of zinc galvanized plate
carbon bolts.

B. Acceptable Manufacturers:
1. Thunderline Corp.
2. Approved equal.

2,07 WALL PIPES

A. Material: Ductile iron.
Size and End Connections: Match adjacent pipe.

Furnish with welded or integrally-cast waterstop collar.

o o w

Acceptable Manufacturers:

1. Clow Pipe.

2. American Cast Iron Pipe.
3. Approved equal.

2.08 FLOATING SUCTION STRAINERS AND HOSES

A. Contractor shall furnish and install a floating suction strainer in each backwash reclaim tank.
| 1. Dimensions of tank are shown in contract drawings.

; B. Approved Manufacturer:
? 1. Megator Corporation Dolphin Floating Suction Strainer.
2. Pureflow Filtration Division Floating Decanter System.

’ C. Provide two 4-inch suction strainer with a minimum capacity of 300 gallons per minute for installation
in the rehabilitated lagoon.

Process Piping Specialties
MADWU 167818 402330-3
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D. Materials and construction:
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1

Stainless steel construction.

Floating chamber of polyurethane foam.

Freely turning tube to prevent hose from twisting.
Eye for providing mooring or for attaching weight.
Anti-vortex plates.

on-floating hose:

2.
3.
4.

Approved Manufacturer: Dayco U-10 non-floating hose or Engineer approved equal.
Floating suction strainer manufacturer shall provide 20-feet of hose.

Cut hose to fit during installation.

Hose shall connect to 4-inch DIP flange.

Contractor shall fabricate a cable system to keep floating suction from drifting and to aliow vertical
movement of flexible hose.

2,09 SPRAY NOZZLES

A.

Approved Manufacturers:
1.
2.

Spraying Systems Company, Wheaton lllinois.
Or Engineer approved equal.

Materials and Construction.

Uni-Let Model 1/4 TT4060 brass nozzles:
1.

Qty: As called for in the Drawings.

Uni-Let Model 1/4 TT1560 brass nozzies:
1.

Qty: As called for in the Drawings.

Provide the following nozzles assembly for each nozzle listed above:

LN~

Nozzle body.

Spray tip.

Tip retainer.

No. 5540 swivel assembly.

In general, installation of the spray wash nozzles is as described:
1.
2.

3.

The head end of the tanks, are the shallow ends and the hopper end is the deep end of the tanks.
Along the head ends of the tanks, four (4) 1560 type nozzles are to be installed in the center of
the tanks along the springline (equator) of the spray wash pipe.

Four (4) 1560 type are to be installed on the bottom of the head end pipe, two near the pipe
center pointing in toward the center of the head end of the tank, and two installed near the corner
90's oriented in the same manner.

Along the long sides of the tanks, 1560 type nozzles are to be installed along the bottom of the
spray wash pipes at 6 feet - 0 inch spacing starting 6 inches away from the head end 90's.

Along the spring-lines of the long side pipes, 4060 type nozzles are to be installed where spacing
is greater than 6 inches on center.

Use 1560 type nozzles at the head of the tanks where nozzles are spaced at 6 inches on center.
The spring-line nozzle spacing notes are identified per one side of the tank and apply equally to
all long sides.

2.10 STATIC MIXER

A.

Furnish and install two (2) static mixers for blending chemical with the water.

1.
2.

Number of units; 2.

Location: See sheet GP 002 and 01-P101 Keynote 9 and 32.
a. One (1) in the raw water pipe.

b. One (1) in the filtered water pipe.

Pipeline Diameter: 12-inch.

Process Piping Specialties
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Flow Rate: 2,300 gpm.
Chemical Feed Taps on each mixer:
a. Qty:3.
b. Sizes on raw water:
1) one (1) 1.5-inch for chlorine feed.
2) one (1) 0.75-inch spare.
3) one (1) 0.75-inch spare.
c. Sizes on finished water:
1) one (1) 0.75-inch for fluoride feed.
2) one (1) 0.75-inch spare.
3) one (1) 0.75-inch spare.
Elements: One set of six (6) vane style elements designed to suit the mixer with a length to
diameter ratio of 1D (Element length = 1 nominal mixer diameter).
Maximum Pressure Drop: 0.4 psi.
Overall Length of Unit: 12-inch.
Construction: 3168S.

. Manufacturer

a. Statiflo DSM Series (1D Version).
b. Orequal pre-approved by Engineer.

PART 3 EXECUTION

3.01 INSTALLATION

A

General:
1. Install all items in accordance with manufacturer’'s recommendations.
2. Install items only where indicated on the Drawings.
3. Instaliation at other location only with prior approved by the Engineer.
Pipe Sleeves:
1. Sleeve each pipe individually.
2. Floor Installation: Extend sleeve 2 inches above finished floor.
3. Roof Installation:
a. Extend sleeve from 4 inches below to 12 inches above roof deck.
b. Furnish with welded attachment brackets.
c. Furnish with weather skirt for each sleeve.
4. Provide continuously welded waterstop collar on sleeves set in masonry or concrete.
Seals:
1. Installation through fire-rated wall, floor, or roof.
2. Seal annular space between piping and sleeve with approved brand fire barrier caulk or putty.

END OF SECTION

Process Piping Specialties
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SECTION 4092 13

CONTROL PANELS AND SCADA SYSTEM COMPONENTS

PART 1 GENERAL

1.01 SECTION INCLUDES

1.02

1.03

1.04

A. Control Panels

B. Local Control Stations

C. Installation, Identification, Testing and Commissioning, and Training.

RELATED SECTIONS

A. Section 40 23 20 - Process Piping Valves

B. Section 40 90 00 - Control System Functional Descriptions

C. Section 40 90 05 - Commissioning

D. Section 40 91 19 - Instrumentation

E. Section 40 92 40 - Process Valve Actuators

REFERENCES

A. National Fire Protection Association (NFPA), latest adopted version.

B. National Electrical Manufactures Association (NEMA)

1.
2.

NEMA ICS-2 Industrial Control Devices, Controllers, and Assemblies.
NEMA 250 Enclosures for Electrical Equipment.

C. Underwriters Laboratories (UL)

1.
2.
3.

SCOPE

UL 508 Industrial Control Equipment.

UL 698A Industrial Controf panels for Hazardous Locations.

UL 913 Intrinsically safe Apparatus and associated apparatus for use in Class |, Il and Ili,
Division 1, Hazardous Locations.

A. Furnish and install a new control system for the Deep Well #19 facility as described herein. This shall
include but not be limited to:

1.

New Main Control Panel SCP-19 at the well facility.

a. Controls Systems Integrator shall design and provide all aspects of the PLC control panel as
specified herein, except that the City of Madison will provide the Hope Industrial
Computer/OIT, The Dell Optiplex computer to the Controls Systems Integrator for installation
and integration with the PLC control panel.

New Remote Control Panel RCP-19 at the well facility.

a. Controls Systems Integrator shall design and provide all aspects of the control panel as
specified herein, except that the City of Madison will provide the Hope Industrial
Computer/OIT and the Dell Optiplex computer to the Controls Systems Integrator for
installation and integration with the PLC control panel.

Motor Control Center as specified in Section 26 24 19.
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B. Software Licenses and Programming
1. The City of Madison will provide all PLC, computer, OIT, HMI software licenses and programming
as part of this project. Programming will follow the functional descriptions outlined in
Section 40 90 00.
2. Controls System Integrator shall closely coordinate with the City’s programmer to make sure that
the PL.C control panel design coordinates with the programming and operating requirements.

C. ltis the intent of the Contract Documents that all equipment specified in this Section of the
specifications be supplied by a single-source supplier (“Systems Integrator”). The supplier shall
assume full responsibility along with the Contractor for furnishing, installing and start-up procedures so
as to make the system operate per the intent of the Contract Documents.

D. The work specified in this Section includes furnishing, installing, start-up, testing, and adjusting of all
required equipment, including instruments, equipment, hardware, software, wiring, accessory
equipment, and training o provide a completely operational process instrumentation and control
system.

E. It shall be the responsibility of the Contractor to furnish a complete and fully operating system. The
Contractor shall be responsible for all details which may be necessary to properly install, adjust and
place in operation the complete installation. The contractor shall assume full responsibility for
additional costs which may result from unauthorized deviations from the Contract Documents.

F. It shall be the responsibility of the Contractor and supplier to examine all new and existing equipment
that is transmitting a signal to, or receiving a signal from, equipment specified in this Section. The
Contractor shall be responsible for providing signal converters, buffer ampilifiers, and isclation devices
to make signal levels, reference to ground, etc. compatible between devices specified in this Section
and existing equipment or equipment specified in other Sections.

G. Iltis the intent of the Contract Documents that a complete plant control system be provided and
installed to inciude but not limited to PLCs, programming, instruments, controls, and ancillary devices
for a complete and operational system.

H. The labor specified herein includes but is not limited to engineering software development, panel
fabrication, equipment calibration and adjustment, testing, training, and documentation.

I.  This section includes coordination with the work of other sections and requires identification of exact
interface requirements with motor and control devices provided under other portions of this
specification. It shall be the responsibility of the Systems Integrator specified under this section to
execute this coordination during the shop drawing submittal phase of the work.

J.  This section includes coordination with electrical contractor to ensure that the proper number and type
of conductors are installed. It shall be the responsibility of the Systems Integrator to coordinate this
work with the installing electrician.

1.05 SUBMITTALS

A. Technical data in conformance with Division 1 and including:
1. All equipment and components indicated on the Drawings and specified in Part 2 of this Section.
2. Software packages including complete description of features and capabilities.

B. Shop Drawings in conformance with Division 1 and including:
1. Panel Drawings including system schematic drawings, terminal numbering, wire numbering,
component schematic drawings, dimension drawings, layout drawings and nameplate schedule.
a. Panel exterior general arrangement drawings showing location of surface and flushed
mounted equipment.
b. Panel interior arrangement drawings including:
1) Locations and identification of terminal blocks.
2) Locations and identification of racks/chassis and equipment mounted within.
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3) Arrangement of other equipment mounted inside panel identified by instrument tag
number,
¢. Exterior panel wiring interface termination diagrams.

2. Provide complete new drawings for all existing panels that are modified under this Contract. Re-
draw existing circuitry based on record drawings furnished by Owner. Drawings shall include all
existing components and circuitry, and shall include all proposed components and circuitry.

3. Overall system diagram showing all components, converters, cables, and connectors.

4, Proposed computer and operator interface unit graphic displays. Submit “rough” or hand-drawn
copies prior to programming.

5. Proposed report formats written specific to the project.

Operational and Maintenance data in conformance with Division 1 and including:

1. Panel equipment, field devices and instruments, including “as-build” system schematics.

2. Removeable media containing final PLC program, final operator interface application files and
final distributed control software application fillies. ,

3. Removeable media containing final system record drawings, wiring diagrams and panel details.
The drawings files shall be in AutoCAD format (.DWG files).

4. Complete software documentation including programming information and operator's guides.
Include hard copies of all operator interface unit and computer graphic screens.

Start-up report from system supplier per requirements of Division 1.

Spare Equipment Lists- Provide a list of recommended spare parts and equipment that is considered
spare parts and equipment that is considered crucial to the operation of the system.

All submittals shall be bound in 3-ring binders with labeled tabs separating sections.

1.06 TESTING AGENCY CERTIFICATION

A.

All new panels and subpanels furnished under this Section shall be constructed in accordance with
Underwriter's Laboratories (UL) Standard 508 - “Industrial Control Equipment”, and applicable portions
of UL Standards 698A - “Industrial Control Panels for Hazardous Locations” and UL Standard 913 -
“Intrinsically-Safe Apparatus and Associated Apparatus for use in Class |, Il and Ill, Division 1,
Hazardous Locations”.

1.07 QUALITY ASSURANCE

All materials, equipment, and parts shall be new and unused of current manufacture.

System Integrator shall be responsible for providing all necessary accessories required for a complete
and operational system.

Manufacturer Qualifications: Company specializing in manufacturing products specified in this section,
with not less than five years of documented experience.

Products: Listed and classified by UL or testing firm acceptable to the authority having jurisdiction as
suitable for the purpose specified and indicted.

1.08 SOFTWARE - GENERAL

A.

Any software purchased shall be licensed directly to the Owner who will maintain final ownership and
control. Provide proof of licensing to the Owner and any passwords or codes to the Owner. Include
this information with the O&M Submittals. Note that the Owner will provide the licenses for the PLC
program, the HMI program, and the Dell Optiplex and Hope Industrial computer software.

1.09 FUNCTIONAL DESCRIPTIONS

A.

See Section 40 90 00.
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PART 2 PRODUCTS

2.01 INTEGRATOR

A. Systems integrator shall be one of the following:
1. L.W. Allen, Madison, Wi, Mark Kane, (608) 222-8622.
2. Integrated Process Solutions, Inc., Waunakee, W, Eric Fisher, 608-849-4375
3. No substitutions.

2.02 SCP-19 CONTROL PANEL FABRICATION — GENERAL

A. Enclosures for indoor control panels shall meet the following minimum requirements:

1. NEMA 12 unless otherwise specified.

2. Fabricate control panel of 12-gage carbon steel plate with all-welded construction throughout.
Welds shall be ground smooth, corners shall be rounded, and weld spatter cleaned. Corner
construction shall be minimum of 1/8 inch inside radius.

3. 90inches high, 20 inches deep, multiples of 36 inches wide, unless shown otherwise.

4. Surface of control panel shall be free from mars and defects. Finished panel surfaces shall be flat
within 1/16 inch in 6'-0" and be smooth with rounded edges. Finished panel surfaces shall be
3/16-inch (5 mm) thick. Instrument cutouts and drilling shall be straight and true.

5. Provide 10-gage full height access doors. Access doors shall have triple-point latch, stainless
steel handle and lock, full-length stainless steel "piano"” type hinge, and sponge rubber gaskets.
Door shail be supplied with devices to hold door in 105° position when fully opened.

Provide, full-width, full height, real rectangular subpanel for surface mounting of programmable

controller, other surface-mounted instruments, wiring troughs, and terminals strips.

Provide full-length, side-mounted subpanels for installation of terminal strips.

Base of control panel shall be adequately reinforced to permit anchoring to concrete pad.

Supply 4 identical master keys which will operate all locks of control panel.

0. Allinside and exterior surfaces treated to prevent oxidation and painted. White on interior,
manufacturer’s standard color on exterior.

11. Devices mounted on control panel door.

Hope industrial touchpanel.

PLC SCAN FAIL red pilot light.

Chlorine room horn silence Pushbutton.

RJ-45 jack.

Programming power outlet.

Reservoir Control Selector Switch (REMOTE-OFF(RESET)/BACKUP FLOATS)

1)  This needs to be clarified through control loops.

o
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B. 12-inch by 12-inch by 1-inch pocket for drawing storage on inside face of panel or inside exterior door.

C. Provide each panel/enclosure with industrial corrosion inhibitor emitters of sufficient size and quantity
to protect contents of enclosure size selected. Emitters shall contain additional red metal inhibitors to
protect brass and copper material in addition to ferrous metals. Hoffman A-HC110E or equal.

D. Ali components labeled per shop drawings.
1. Engraved labels attached with screws.

E. All wiring terminated on barrier-type terminal strips. Terminal strips shall be labeled with engraved
plastic labels.

Labels shall be attached with two-part epoxy adhesive.

600-volt terminal strips.

Ring or spade type clamp connectors.

Wiring laced using plastic ties and plastic wiring troughs.

Wiring held down with straps attached to enclosure with screws.

Separate power, control and signal conductors.

Power wiring: #14 AWG, stranded, 600V copper minimum.

Control wiring: #18 AWG, stranded, 600V copper minimum.

Signal wiring: shielded, 300V copper minimum. See Division 26.

NGO ~WN =
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10. Provide 15-amp, 10,000 AIC breaker on power circuits using #14 wire.
11. Connections to instruments via terminal strip or connectors. Soldering wired to terminal strips in

not acceptable.

Tag all wires at each end with wire number matching shop drawings.

Programmable Logic Controller (PLC)

1.

Programmabile logic controller capable of performing relay logic, timing, counting, sequencing,
mathematical, proportional-integral-derivative (PID) control, and other functions as required by
the functional descriptions in this section. Provide complete unit with rack, power supply,
moedules, cables, and connectors.
Auto start-up after power failure. Retain program and setpoints so that system starts
automatically when power is restored.
Provide live digital and analog inputs/outputs as indicted on Drawings, plus live spares and extra
slots as specified in Part 1 of this Section. Minimum total inputs/outputs capability shall be
480 points per PLC.
Provide 20 percent additional /O point for each type of /0 (DI, DO, Al, AO). Spare I/O shall be
wired to terminal block inside panel.
1/0 Requirements
a. Digital inputs

1)  Optically isolated input rated to withstand up to 1500 VAC transients.

2) Voltage as indicated, 10 percent.

3) Maximum of sixteen (16) inputs points per common neutral.

4) LED indicator.
b. Digital outputs

1)  Voltage as indicated.

2) Capable of continuously driving up to 0.5-amp load.

3) LED indictor.
c. Analog inputs

1)  Field selectable 4-20mAdc or 1-5 VDC input on each channel.

2) Input isolation rated 500 volts minimum.

3) 16-bit analog-to-digital conversion having overall accuracy of £0.75 percent of full scale

or better.

4)  250-ohm input impedance (on 4-20 mA input).

5) 1 Megohm input impedance (on 1-5 VDC input).
d. Analog outputs

1)  0to 20mAdc range. Nominal span of 4-20mAdc.

2) Digital-to-analog conversion having overall accuracy of £0.75 percent of full scale or

better.

3) Capable of driving up to 750chm load.
Programmable in ladder logic using IBM-compatible computer as described in the functional
description in this Section. Provide programming software that is standard product of the PLC
manufacture. Software shall allow on-line program editing without interrupting PLC operation.
Software shall have an advanced instruction set including timing, sequencing, relay logic, close-
loop PID control, mathematical, trigonometric, Boolean, floating-point and integer calculations,
and time and event-based interrupts.
PLCs shall have Ethernet ports and RD-232 serial ports to allow communications between
systems components, all as described in the functional descriptions in this Section. Provide all
required interface modules and converters.
Environmental
a. Operating temperature - 0° to 50°C.
b. Humidity — 0 to 95 percent (non-condensing).
c. Noise immunity — comply with NEMA [CS-2-230.
Manufacturer
a. Allen-Bradley “CompactLogix” Model 5069-L320ER processor with associated 1/O cards,

including options specified, and manufacturer’s programming software.
b. No Substitutions.
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Operator Interface Terminal
1. Hope Industrial Touchpanel Computer will be provided by the City for installation on the control
panel door. Integrator to show on all design drawings and install and wire.

Industrial Computer
1. Dell Optiplex industrial computer will be provided by the City for installation inside the control
panel. Integrator to show on all design drawings and install and wire.

Industrial Ethernet Switch
1. All Ethernet communications from the PLC Control Panel shall be routed to the wall-mount data
rack. This includes the PLC, Dell Optiplex, Hope Industrial Computer.

Surge protection

1. 120VAC, 15 Amp rated in-line device. Listed for protection from ANSI/IEEE CG62.41 Category A
and B Transients.

2. 300V peak Clamping voltage.

Terminals

1. NEMA - style, barrier type, 0.4-inch spacing, nominal.

2. 600V RMS, 55-amp rating.

3. UL listed.

4. Allen-Bradley 1492-CA1 series, or equal.

5. Terminals for larger power circuits shall be 600 VAC barrier-type, sized for the conductors.

Surge suppressor terminal blocks.
1. Provide surge suppressor terminal blocks for analog and discrete signals that leave building
structure:
a. Analog signal blocks: Voltage rating 24-volt ac/dc; Phoenix Contact TT-SLKK5-S-24DC,
Allen Bradley 1492-HM2K024 Series, or equal.
b. Discrete signal blocks: Voltage rating 120-volt ac/dc; Phoenix Contact TT-SLKK5/110AC,
Allen Bradley 1492-HM2K120 Series, or equal.

Direct current power supply

1. Series pass semiconductor type, adjustable with £1.0 percent regulation, no load to full load from
all causes, total.

2. Operating source: 120 VAC, 69 Hz.

3. Output protection: current limiting and “crowbar” circuit. Fused not permitted.

4.  Atinitial operation power supply loading shall not exceed 50 percent of rating under any
condition.

5. Convection cooled.

6. All power supplies on the project shall be identical.

Uninterruptible Power Supply (UPS) — in control panels

1. 120 VAC, 60 Hz single-phase input and output.

2. Size at 150 percent of connected panel load or 700 VA capacity (continuous), whichever is larger,
with 5-minute battery reserve time (at full-load).

3. Continuous on-line, double-conversion type that continuous rectifies, stores, recreates the
120 VAC sinusoidal output waveform for the load. Include features that allow operation in critical
environments and high-harmonic and/or noisy applications. Include adjustable input voltage
parameters so that the input stage will accept low-quality input power.

4. Eaton Powerware Series Model 9130 or approved equal.

Circuit Breakers:

1. Circuit breakers will be UL labeled and shall be of the size shown. Provide breakers with an
interrupting rating of not less than 22,000 amperes, symmetrical.

2. Circuit breakers that are downstream of a main breaker or control panel step-down transformer
may have 10,000 amperes interrupting rating.
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Q. Control Switches

1.

2.

3.

Electronic Circuits

a. Selector, momentary pushbutton or momentary selector as required. Positions as required
for application.

b. Heavy duty, oil-tight, contacts as required.

c. Gold flashed contacts; initial resistance, 0.01 ohms; 0.5 amps at 120 VAC, resistive.

Control Circuits

a. Selector, momentary pushbutton, or momentary selector as required. Positions as required
for application.

b. Heavy duty, oil-tight, contacts as required.

c. Contact rating shall conform to NEMA A-600.

Pushbutton Color

a. Red: Stop.

b. Green: Run.

c. White: Power on.

R. Control Relays and Timing Relays

1.
2.
3.

Plug-in type with dust cover, socket and locking spring when relay mounted horizontally.
Coil: continuous operation at 120 VAC +10 percent unless shown otherwise.

Contacts, 3 pole, double throw, minimum.

a. 10 amps, make-break, 120 VAC, resistive.

b. Insulation resistance: 1000 megohms at 500 VDC.

c. Dielectric: 2000 VAC, 60 Hz.

Operating time

a. 35 milliseconds (nominal) energization.

b. 100 milliseconds (nominal) de-energization.

Mechanical life: 106 operations.

Temperature: 0 to 70 degrees C.

Timing relays shall be of the same manufacturer and series as control relays. Provide electronic
timers with range as indicated.

S. Indicating Lights.

DO L

Sunlight visible, 30.5mm, high visibility LED.
“Push-to-Test" type.
Heavy-duty, oil-tight.

NEMA 4 rating.

Alien Bradley 800T, or equal.
Colors.

Required: Amber.
Running: Green.

Off: Red.

Power on: White.

Alarm: Red.

[

b
C.
d.
e

T. Other devices as necessary for a complete control panel installation.

U. Corrosion inhibitors: Hoffman A-HC110E or equal.

2.03 RCP-19 CONTROL PANEL FABRICATION - GENERAL

A. Enclosures for indoor control panels shall meet the following minimum requirements:

1.
2.

NEMA 12 unless otherwise specified.

Fabricate control panel of 12-gage carbon steel plate with all-welded construction throughout.
Welds shall be ground smooth, corners shall be rounded, and weld spatter cleaned. Corner
construction shall be minimum of 1/8 inch inside radius.

Wall-mount 36 inches high, 18 inches deep, 36 inches wide, as minimum size. Provide larger size
if required to meet panel layout requirements.
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4. Surface of control panel shall be free from mars and defects. Finished panel surfaces shall be flat
within 1/16 inch in 6'-0" and be smooth with rounded edges. Finished panel surfaces shall be
3/16-inch (5 mm) thick. Instrument cutouts and drilling shall be straight and true.
5. Provide 10-gage full height access doors. Access doors shall have triple-point latch, stainless
steel handle and lock, full-length stainless steel "piano” type hinge, and sponge rubber gaskets.
Door shall be supplied with devices to hold door in 105° position when fully opened.,
Provide, full-width, full height, real rectangular subpanel for surface mounting of controllers, other
surface-mounted instruments, wiring troughs, and terminals strips.
Provide full-length, side-mounted subpanels for installation of terminal strips.
Base of control panel shall be adequately reinforced to permit anchoring to concrete pad.
Wall-mount anchors.
0. All inside and exterior surfaces treated to prevent oxidation and painted. White on interior,
manufacturer’s standard color on exterior.
11. Devices mounted on control panel door.
a. Hope industrial touchpanel.
b. RJ-45jack.

o

SO o

12-inch by 12-inch by 1-inch pocket for drawing storage on inside face of panel or inside exterior door.

Provide each panel/enclosure with industrial corrosion inhibitor emitters of sufficient size and quantity
to protect contents of enclosure size selected. Emitters shall contain additional red metal inhibitors to
protect brass and copper material in addition to ferrous metals. Hoffman A-HC110E or equal.

All components labeled per shop drawings.
1. Engraved labels attached with screws.

All wiring terminated on barrier-type terminal strips. Terminal strips shall be labeled with engraved
plastic labels.

Labels shall be attached with two-part epoxy adhesive.

600-volt terminal strips.

Ring or spade type clamp connectors.

Wiring laced using plastic ties and plastic wiring troughs.

Wiring held down with straps attached to enclosure with screws.

Separate power, control and signal conductors.

Power wiring: #14 AWG, stranded, 600V copper minimum.

Control wiring: #18 AWG, stranded, 600V copper minimum,

Signal wiring: shielded, 300V copper minimum. See Division 26.

Provide 15-amp, 10,000 AIC breaker on power circuits using #14 wire.

Connections to instruments via terminal strip or connectors. Soldering wired to terminal strips in
not acceptable.

SN ~LON -
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Tag all wires at each end with wire number matching shop drawings.

Operator Interface Terminal
1. Hope Industrial Touchpanel Computer will be provided by the City for installation on the control
panel door. Integrator to show on all design drawings and install and wire.

Industrial Computer
1. Dell Optiplex industrial computer will be provided by the City for installation inside the control
panel. Integrator to show on all design drawings and install and wire.

Industrial Ethernet Switch
1. All Ethernet communications from the PLC Control Panel shall be routed to the wali-mount data
rack. This includes the Dell Optiplex, Hope Industrial Computer.

Surge protection

1. 120VAC, 15 Amp rated in-line device. Listed for protection from ANSI/IEEE CG62.41 Category A
and B Transients.

2. 300V peak Clamping voltage.
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Terminals

oL

S
1

NEMA — style, barrier type, 0.4-inch spacing, nominal.

600V RMS, 55-amp rating.

UL listed.

Allen-Bradley 1492-CA1 series, or equal.

Terminals for larger power circuits shall be 600 VAC barrier-type, sized for the conductors.

urge suppressor terminal blocks.

Provide surge suppressor terminal blocks for analog and discrete signals that leave building

structure:

a. Analog signal blocks: Voltage rating 24-volt ac/dc; Phoenix Contact TT-SLKK5-S-24DC,
Allen Bradley 1492-HM2K024 Series, or equal.

b. Discrete signal blocks: Voltage rating 120-volt ac/dc; Phoenix Contact TT-SLKK5/110AC,
Allen Bradley 1492-HM2K120 Series, or equal.

Uninterruptible Power Supply (UPS) —in control panels

1.
2.

3.

4,

120 VAC, 60 Hz single-phase input and output.

Size at 150 percent of connected panel load or 500 VA capacity (continuous), whichever is larger,
with 5-minute battery reserve time (at full-load).

Continuous on-line, double-conversion type that continuous rectifies, stores, recreates the

120 VAC sinusoidal output waveform for the load. Include features that allow operation in critical
environments and high-harmonic and/or noisy applications. Include adjustable input voltage
parameters so that the input stage will accept low-quality input power.

APC SmartUPS, or approved equal.

Circuit Breakers:

1.

2.

Circuit breakers will be UL labeled and shall be of the size shown. Provide breakers with an
interrupting rating of not less than 22,000 amperes, symmetrical.

Circuit breakers that are downstream of a main breaker or control panel step-down transformer
may have 10,000 amperes interrupting rating.

Other devices as necessary for a complete control panel installation.

Corrosion inhibitors: Hoffman A-HC110E or equal.

2.04 LOCAL CONTROL STATIONS (SHOWN AS “LCS” ON DRAWINGS)

A. Provide local control stations to house selector switches, pushbuttons, and pilot lights at the
equipment location to meet the configurations shown on the drawings.

1.
2.

3.

Outdoor control stations shall be NEMA 4X, 316 stainless steel construction. Allen-Bradley 800T
or equivalent.

Indoor control stations shall be NEMA 4X, Gray thermoplastic polyester blend. Allen-

Bradley 800H or equivalent.

Local control station pilot devices shall be per the requirements of the drawings. If no
requirements are shown, provide a three-position selector switch (Hand-Off-Auto), a red alarm
pilot light, and a green running pilot light.

2.05 TERMINATION ENCLOSURES

A

Enclosures shall meet the following minimum requirements:

1.
2.
3.

Nook

NEMA 4X, Type 316 stainless steel.

Removable steel inner panel, painted white.

Minimum 24 inches high, 8 inches deep, 16 inches wide. Actual size shall be by the Systems
Integrator.

Panels shall be flanged, corners welded ground smooth.

Stainless steel continuous hinge.

Clamp type with padlocking.

Manufacture by Hoffman, or equal.
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All wiring terminated on barrier-type terminal strips. Terminal strips shall be labeled with engraved
plastic labels.

Labels shall be attached with two-part epoxy adhesive.

600-volt terminal strips.

Ring or spade type clamp connectors.

Wiring laced using plastic ties and plastic wiring troughs.

Wiring held down with straps attached to enclosure with screws.

S

PART 3 EXECUTION

3.01 LABELING

A,

Label all field mounted control devices, instrumentation, switches, etc., with tag number and item
description.

Labels shall be engraved laminated plastic with 4" high lettering. Labels shall be attached with
stainless steel screws to the device or nearby wall.

3.02 CALIBRATION, ADJUSTING AND TESTING

A,

Devices requiring field calibration shall be calibrated in the presence of the Engineer’s representative
and documented.

GENERAL

1. Contractor and Systems Integrator to work together to complete the testing specified herein.

2. Track results of all testing on an Owner-approved project specific status sign off form or similar
document.

3. Required tests are as follows:

a. Factory Testing:
1) Unwitnessed Factory Test (UFT).
2) Witnessed Factory Test (WFT).
b. Field Testing:
1) Operational Readiness Test (ORT).
2) Functional Demonstration Test (FDT).
3) Network Outage Test (NOT).
4) Power Outage Test (POT).
5) Site Acceptance Test (SAT).

4.  Wherever possible, perform tests using actual process variables, equipment, and data. Where it
is not practical to test with real process variables, equipment, and data, provide all special testing
materials and equipment required for a suitable means of simulation.

5. Coordinate all required testing with Contractor, affected Subcontractors, Engineer, and Owner.

6. Do not ship equipment to the project location until Engineer and Owner has received all Factory
Testing results and approved the system as ready for shipment.

7. Engineer and Owner reserve the right to test or re-test any functions.

8. Correction of Deficiencies:

a. Correct deficiencies in workmanship and/or items not meeting specified testing requirements
to meet specification requirements at no additional cost to Owner.

b. Repeat testing after correction of deficiencies is made until specified requirements are met,
and at no additional cost to Owner.

FACTORY TESTING — UNWITNESSED FACTORY TEST (UFT)

1. Purpose: to check system prior to Engineer/Owner attending factory testing.

2. Temporary network connections will be required to confirm the network configuration. Temporary
wiring of primary elements, final control elements, and field-mounted transmitters is not required.

3. Include all control system devices shown on System Architecture drawings in the UFT, except for
equipment-vendor provided equipment.
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Include the following in the tests to be performed. Address each of these tests in Test Procedure
submittal.

a.

m.

Thoroughly inspect panels and enclosures being provided to verify integrity of cabinet
enclosures, frame structures, paint work and finish, etc. Review panel drawings to ensure
they accurately reflect panel layout and wiring.

Perform a system audit to verify all components have been staged for test and have been

documented properly with correct model numbers, serial numbers, etc. Provide the following

documentation of audit at factory test and submit as part of O&M Manual Documentation:

1)  For each microprocessor-based component connected to control communication
backbone in system (PLCs, managed switches, protocol converters, communication
cards on final field devices, radios, etc.), list firmware revision, vendor and local
distributor information, and system, warranty information, configuration parameters
(e.g., communication settings, fail position settings, efc.)

2) Ensure all equipment running firmware (processors, controllers, switches, routers,
modems) are updated with the current firmware at the time of testing.

Perform pull tests on panel wiring to ensure all wiring is terminated with appropriate torque to

prevent wires from coming loose.

Test UPS to verify UPS switches power correctly while keeping all UPS powered loads

online. Testing of UPS to determine if they have been sized correctly to maintain specified

run time shall be performed during field testing.

Load program into PLC, set PLC to RUN mode; cycle power to the PLC and confirm the PLC

follows the proper procedure for safe shutdown and then returns to the RUN mode.

If the panel contains an OIT, load the program into the OIT, then cycle the power to confirm

the OIT returns in a ready state.

Physically remove network cable from PLC, wait 20-30 seconds, then reconnect network

cable to PLC; confirm PLC reconnects to network and returns to proper operation.

Physically remove network cable from OIT, wait 20-30 seconds, then reconnect network

cable to OIT; confirm OIT reconnects to network and returns to proper operation.

Perform 100 percent I/O point checkout to verify proper operation of input/output points from

panel terminations to HMI nodes. At a minimum, 1/O checkout consists of four steps.

1) Jumper discrete input signals at field terminal blocks in control panels to verify proper
status in HMI nodes.

2) Connect analog input signals to a signal generator at field terminal blocks in control
panels to verify proper status in HMI nodes. Verify signals at zero percent, 50 percent,
and 100 percent of full scale.

3) Test discrete output signals by switching equipment to manual control at HMI nodes
and turning the output on or other means to turn the output on. Verify command from
PLC has properly executed contact by connecting a digital multimeter to measure
continuity at terminations.

4) Test analog output signals by switching the equipment to manual control at HMI nodes
and turning output on or other means to turn the output on. Verify output by utilizing a
digital multimeter to measure current or voltage generated at termination points. Verify
signals at zero percent, 50 percent and 100 percent of full scale.

Verify control strategies using simulation or other means to verify logic performs as

expected. Verify faults and logical failure conditions for control strategies, such as instrument

failures, equipment failures, out of range testing (over and under scale) for analog inputs,
and all other strategies specified in control strategy document.

Inspect hardware enclosures for the following: cabinet enclosures, frame structure, paint

work and finish, dimensions, and hardware operability (i.e., fans, door hinges, keylocks,

etc.).

Inspect enclosure subpanels for the following: I/O subsystem physical layout, power supply

sizing and mounting, cable routing, wire runs across hinges properly installed, fans and

blowers unabstructed and mounted to maximize air flow, power conditioning correctly
installed, and overall layout and installation of components meets manufacturer's
recommendations and standard industry accepted practices.

Inspect other control panel circuitry not covered in tests above.

Upon successful completion of UFT. Notify Engineer and Owner in writing that system is ready for
WFT. No other notice of Factory test will be accepted. Engineer and/or Owner, at their discretion,
can schedule a test date within 15 days of receipt of this submittal.
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FACTORY TESTING — WITNESSED FACTORY TEST (WFT)

1. Purpose: to allow Engineer and/or Owner representatives to witness functionality, performance,
and stability of entire hardware and software system as a complete integrated system, located at
panel fabrication facility.

2. Required Documents for Test:

a. Clean set of Owner-approved panel drawings and wiring diagrams.
b. Set of Contract Documents - all drawings and specifications.

c. All design-change related documentation.

d. Master copy of the Owner-approved factory testing signoff forms.
e. Testing procedures.

3. Operate system continuously throughout WFT without failure, except where initiated per
established test procedures. Unanticipated failures may, at Owner or Engineer's option, result in
overall WFT being deemed unsuccessful. Correct all deficiencies identified during these tests and
re-test prior to completing WFT or shipment of panels to project location, as determined by
Owner/Engineer.

4. Repeat tests specified in the UFT as part of the WFT, using the following daily schedule during
these tests:

a. Morning meeting to review the day's test schedule.

b. Scheduled tests and sign-offs.

c. End of day meeting to review day's test results and to review or revise next day's test
schedule.

d. Unstructured testing period by witnesses.

FIELD TESTING — OPERATIONAL READINESS TEST

1. Purpose: to check that process equipment, instrument installation, instrument calibration,
instrument configuration, field wiring, control panels, and all other related system components are
ready to monitor and control the processes. This test will determine if equipment is ready for
operation.

2. Complete ORT prior to functional demonstration test (FDT) and startup. Install and mechanically
test relevant process equipment, instruments, control panels, and complete field wiring prior to
starting this test. :

3. Required Documents for Test:

a. Master copy of the Owner-approved field-testing signoff forms.
b. Testing procedures.
¢c. Calibration forms.

4. These inspections, calibrations, and tests do not require witnessing; Engineer reserves the right
to review and spot-check testing process periodically. Correct deficiencies found prior to
commencement of FDT.

5. Maintain Sign-off forms and Calibration forms at project location and make them available to
Engineer/Owner as requested.

6. Perform the following tests as part of ORT:

a. Instrument calibration, configuration, and set-up.
b. Communications Testing.

c. Input/Output (I/O) Testing to HMI.

d. Testing of control strategies.

7. Instrument calibration, configuration, and set-up:

a. Calibrate, configure, and set-up all components and instruments to perform specified
functions.
b. Calibration form:

1) Maintain a calibration form in field for any component or instrument requiring dip switch
settings, calibration, or custom configuration, documenting this information. These
forms shall provide a summary of the actual settings used in the field to allow complete
replacement of the device and reconfiguration to function as it did before.

2) Add this information to Instrument data sheet, shall be added to a copy of
manufacturer's standard "Configuration Sheet”, or create a separate form.

a) If a separate form, list Project Name, Loop Number, ISA Tag Number, /O Module
Address, Manufacturer, Model Number/Serial Number, Output Range and
Calibrated Value on the form.
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3) Some examples of required information are:
a) For Discrete Devices: Actual trip points and reset points.
b) For Instruments: Any configuration or calibration settings entered into instrument
c) For Controllers: Mode settings (PID).
d)  For I/O Modules: Dip switch settings, module configuration (if not documented in
native programming documentation).

4) Maintain a copy of these forms in field during testing and make them available for
inspection at any time.

5) For any device that allows a software back-up of configuration files to a laptop, make
configuration files available to Engineer/Owner for inspection.

Communications Testing:

a. Purpose: to check that the cellular telemetry system has been properly configured, including
all intermediary devices, and is communicating successfully from the remote location back to
the main system location and vice versa.

b. Test bi-directional communications over the cellular telemetry system. Complete the
following for a successful test:

1) Communicate one digital input, one digital output, one analog input, and one analog
output from the remote location to the HMI nodes at the main system location.

2) Enter one start/stop command and one setpoint at the HMI nodes at the main system
location and verify reception by the PLC at the remote location.

I/0 Testing:

a. Purpose: is to check that process equipment, instrument installation, calibration,
configuration, field wiring, and control panels are set-up correctly to monitor and control the
processes. This test is commonly referred to as a "loop test" or an /O checkout.

b. Test signals under process conditions, as close as possible to end elements and utilizing
them whenever possible. For example, preferred test will prove valve open/close limit
switches by operating valve, not by installing a jumper on limit switch contacts. However, if
equipment or process is not available to test a signal over its entire calibrated range, test
using simulation methods and make a note on sign-off form.

c. Perform the following I/O tests:

1)  Discrete Input: At device or instrument, change signal condition from inactive to active
state. Observe results on all indicators within loop such as HMI screens, pilot lights,
horns, beacons, etc.

2) Analog Input: Test analog signal over entire engineering range at various intervals
including 0, 50%, and 100% as well as on increasing and decreasing range. Observe
results on all indicators within loop such as HMI screens, recorders, digital indicators,
etc.

3) Discrete output signals shall be tested by switching equipment to manual control at the
HMI nodes and turning output on or using other means to turn output on. Then verify
equipment responds accordingly.

4)  Analog output signals shall be tested by switching equipment to manual control at HMI
nodes and turning output on or other means to turn output on. Then verify equipment
responds accordingly.

Testing of Automatic Control Strategies:

a. Test automatic control strategies in conjunction with the Contractor.

b. Verify all automatic control strategies using actual process equipment and instruments, or
other means, to verify logic performs as expected. Verify faults and logical failure scenarios
for control strategies such as instrument failures, equipment failures, loss of communication
between HMI Server and PLC, loss of peer-to-peer communication, out of range testing for
analog inputs, loss of power, and all other strategies specified in control strategy document.

Repeat all systems tests specified under factory testing.

Test UPS to verify UPS switches power correctly while keeping all UPS powered loads online.

Also, test sizing of UPS by switching offline power to UPS and verify if they maintain specified run

time.

Test internal panel temperature for all panels with enclosures modified by this Contract under full

running conditions to ensure proper cooling/ventilation is being provided.

Upon successful completion of ORT, request scheduling of FDT.
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FIELD TESTING — FUNCTIONAL DEMONSTRATION TEST

1.

After facility is started-up and running treatment process in automatic control to extent possible,
perform a Functional Demonstration Test (FDT), to allow Engineer and/or Owner representatives
to witness actual functionality, performance, and stability of system while connected to process
equipment.

Required documents for FDT include:

Set of panel drawings and wiring diagrams from ORT with corrections noted,

Set of Contract Documents - all drawings and specifications.

All design-change related documentation.

Signed-off master copy of the Contractor-developed field-testing signoff forms.

Testing procedures.

Copy of completed calibration forms.

One copy of all O & M Manuals for Contractor-supplied equipment.

Perform a witnessed FDT on each process area. Repeat testing performed during ORT, to the
extent possible.

Follow daily schedule specified to be followed during factory tests during FDT.

After coordinating with Operations, perform a "Black Start" of the pump station to confirm pump
station operation recovers as specified in Contract Documents. Black start means shutting off
power to the pump station and turning it back on.

Document punch list items and resolutions noted during test on Punch list/Resolution form. In
event of rejection of any part or function test procedure, perform repairs, replacement, and/or
retest within 10 days.
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FIELD TESTING — NETWORK OUTAGE TEST (NOT)

1.

After successful completion of the FDT, perform a Network Outage Test (NOT) to allow Engineer
and/or Owner representatives to witness response of SCADA system equipment to loss of
network connectivity and response of system once connectivity is restored.

Required documents for the NOT include:

Set of panel drawings and wiring diagrams from FDT with corrections noted.

Set of Contract Documents - all drawings and specifications.

All design-change related documentation.

Signed-off master copy of the Contractor-developed field-testing signoff forms.

Testing procedures.

Copy of completed calibration forms.

One copy of all O & M Manuals for Contractor-supplied equipment.

After coordination with Operations, perform a withnessed NOT on each SCADA control panel, by
disconnecting the panel completely from the rest of the SCADA network for a minimum of [X]
minutes and observing the response of the controls, both associated with the control panel and
within the rest of the SCADA network. After the proposed testing period has elapsed, reconnect
the SCADA network to the control panel and observe the response of the controls, both
associated with the control panel and within the rest of the SCADA network.

Document punch list items and resolutions noted during test on Punch list/Resolution form. In
event of rejection of any part or function test procedure, perform repairs, replacement, and/or
retest within 10 days.
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FIELD TESTING — POWER QUTAGE TEST (POT)

1.

After successful completion of the FDT, perform a Power Outage Test (NOT) to allow Engineer
and/or Owner representatives to witness response of SCADA system equipment to loss of power
and response of system once power is restored.

Required documents for the POT include:

Set of panel drawings and wiring diagrams from FDT with corrections noted.

Set of Contract Documents - all drawings and specifications.

All design-change related documentation.

Signed-off master copy of the Contractor-developed field-testing signoff forms.

Testing procedures.

Copy of completed calibration forms.

One copy of all O & M Manuals for Contractor-supplied equipment.

After coordination with Operations, perform a witnessed POT on each SCADA control panel, by
powering down the panel completely for a minimum of [X] minutes and observing the response of

o ooUT
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the controls, both associated with the control panel and within the rest of the SCADA network.
After the proposed testing period has elapsed, restore power to the control panel and observe the
response of the controls, both associated with the control panel and within the rest of the SCADA
network.

Document punch list items and resolutions noted during test on Punch list/Resolution form. In
event of rejection of any part or function test procedure, perform repairs, replacement, and/or
retest within 10 days.

Upon successful completion of the POT, submit a record copy of test results as specified in "Part
1 - General".

|.  FIELD TESTING — SITE ACCEPTANCE TEST (SAT)

1.

10.

11.

Once FDT, NOT and POT are completed, and system is started-up and running treatment
process in automatic control to extent possible, operate system for a period of 30 consecutive
days, without a single non-field repairable malfunction. The 30-day acceptance test may occur
concurrently with the FDT. Continue network performance monitoring throughout the 30-day test
period.

While this test is proceeding, Engineer and Owner shall have full use of system. Only plant
operating personnel shall be allowed to operate equipment associated with live plant processes.
Plant operations shall remain responsibility of Owner and decision of plant operators regarding
plant operations shall be final.

Ensure availability of Contractor and Systems Integrator personnel, knowledgeable in the
equipment, hardware and software that make up the system, to address any potential issues that
would impact system operation throughout the duration of the SAT. When not on-site, provide cell
phone numbers that Owner personnel can use to ensure that support staff is available by phone
and/or on-site within four hours of a request by operations staff.

Analyze and correct any malfunction during the tests. Engineer will determine whether any such
malfunctions are critical and warrant a repeat of this test. Network performance excursions that
exceed the maximum levels for errors are considered a system malfunction.

Any malfunction during this 30-day (consecutive) test period which cannot be corrected within
24 hours of occurrence. or more than two similar failures of any duration, will be considered as a
non-field-repairable maifunction.

Repeat the test, as specified herein, upon completion of repairs.

Perform repairs or replacement within 5 days in the event of rejection of any part or function.

All computer equipment, network equipment, controllers, data base, process controller logic, and
graphical interface system errors must be functioning as required per the specifications prior to
the start of each test period. The 30-day test will not be considered successful until all data base
points, and logic functions are tested and verified to be correct.

For acceptance, the total availability of the system must exceed 99.5 percent during this test
period. Availability, in the context of this test, is defined as:

a. AVAILABILITY = (TOTAL TIME — DOWN TIME)/TOTAL TIME

Down times due to power outages or other factors outside the normal protection devices or
backup power supplies provided, do not contribute to the availability test times above.
Throughout duration of SAT, do not modify software or hardware without prior approval from
Owner or Engineer.

3.03 PROJECT MANAGEMENT

A. Supplier shall provide engineering and administrative services necessary to fulfill the requirements of
this specification.

B. Supplier shall provide the services of an experienced project manager as the overall coordinator
during the course of the project.

3.04 PROGRAMMING SERVICES

A. Program the programmable logic controllers (PLCs) and computer as required by the functional
descriptions.

B. Provide additional programming during start-up, training, and call-back periods as specified.
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3.05 INSTALLATION AND START-UP

A.

Supplier shall provide a skilled programmer/instrumentation engineer or technician who shall complete
troubleshooting and star-up to place the entire system into satisfactory operation. The engineer or
technician shall make the necessary inspection of the completed installation, make the necessary final
field adjustments, and make program revisions are required for start-up.

Conduct a two-day demonstration of all system features and functions to Owner and Engineer.

Coordinate installation and start-up scheduling with Owner and Engineer.

3.07 ON-SITE SERVICES

A.

In addition to other services specified, provide a competent programmer/instrumentation engineer or
technician to perform the following services:
1. Software revisions - Five (5), eight (8) hour days on-site to make software revisions per Owner
and Engineer direction. Days shall be no-continuous, number trips five (5).
2. Training - One (1) eight (8) hour days on-site to train Owner’s personnel on:
a. Operation and maintenance of all equipment furnished.
b. Computer software operation and programming including building reports, building graphics
and modifying tags and database.

All on-site services shall be at times approved by Owner.

At project completion, supplier shall certify in Writing that all un-used service hours will be provided at

Owner’s request during the first three years of operation. The remaining service hours shall be fuffilled
by either a software engineer or field service technician as required by the task required by the Owner,
at no cost.

3.08 CALL-BACK SERVICES

A.

In addition to other services specified, provide a competent programmer/instrumentation engineer or
technician to return to the project site for two (2), non-consecutive eight (8) hour days during the first
year of operations. During each trip, the supplier's representative shall be prepared to calibrate and
check equipment furnished under this contract, give miscellaneous training, and make software
revisions.
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B. Call-back trips shall be at times determined by the Owner.
SUPPLIES
A. Contractor shall provide all expandable items such as lamps, fuses, etc. For system startup, checkout,

and during the acceptance test.

SPARE PARTS

A,

Contractor shall furnish the following spare parts to the Owner. Spares shall be delivered in boxes

labeled an the outside with manufacturer and part number identified on the box:

1. Two (2) DC power supplies (as used in control panels)

2. Six (6) each of every type of control relay used in control panels.

3. Twenty (20) percent spare fuses and lamps of each type furnished, but not less than six (6) of
each type.

MAINTAINING AUTOMATIC CONTROLS DURING CONSTRUCTION

A.

Contractor shall coordinate construction activities to keep the existing plant instrumentation and
controls system operational throughout the course of the project. Contractor shall furnish and install

temporary controls and wiring as required to maintain automatic operation, and shall remove such
temporary controls and wiring once permanent controls and wiring are operational and accepted.

B. When existing panel or instruments are modified or replaced under this Contract, Contractor shall

schedule the work in advance with Owner and Engineer, and shall perform the Work so as to minimize

the impact on Owner's operation of the facility. Controls shall only be removed from automatic
operation during normal working hours, Monday thru Friday.

C. For scheduled outages or cutovers, once the control system revisions begin, Contractor shall work
continuously until automatic operation is restored.

PLC INPUT AND OUTPUT LIST

A. The estimated input/output list is provided below. This list shall not be considered all-inclusive
and Contractor shall estimate input/output requirements based on all information provided in each
specification section and the drawings. This list is prepared to give an estimation of the inputs and
outputs that are required, but it is up. to the Contractor to provide a complete control system that is
inclusive of all the control system requirements described in this, and other specification sections and
shown on the drawings to function as required.

SCP-19 SUPERVISORY CONTROL PANEL

DEVICE DESCRIPTION /0 TYPE
LE-R-H FLOAT SWITCH HIGH DI
LE-R-L FLOAT SWITCH LOW DI
LE-R-LL FLOAT SWITCH LOW-LOW DI
R-LT-1 LEVEL TRANSMITTER Al
GP-LT-1 LEVEL TRANSMITTER Al
WP-19-LT-1 LEVEL TRANSMITTER Al
BW-LT-1 LEVEL TRANSMITTER Al
BW-LT-2 LEVEL TRANSMITTER Al
LE-BW1-H FLOAT SWITCH HIGH DI
LE-BW1-L FLOAT SWITCH LOW DI
LE-BW1-LL FLOAT SWITCH LOW-LOW DI
LE-BW2-H FLOAT SWITCH HIGH DI
LE-BW2-L FLOAT SWITCH LOW DI
LE-BW2-LL FLOAT SWITCH LOW-LOW DI
FT-FW-1 FLOW METER SIGNAL Al
FT-FW-2 FLOW METER SIGNAL Al
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SCP-19 SUPERVISORY CONTROL PANEL

DEVICE DESCRIPTION /0 TYPE
FT-WP-19-1 FLOW METER SIGNAL Al
FT-BWR-1 FLOW METER SIGNAL Al
FT-BWW-1 FLOW METER SIGNAL Al
FT-SW-1 FLOW METER SIGNAL Al
FT-SW-2 FLOW METER SIGNAL Al
MP-FL-1 START START CHEM METER PUMP RECEPTACLE DO
MP-FL-1 AO CHEM FEED PACING SIGNAL AO
HZ-CL2 GAS SHUT-OFF ACTIVATED DI
GF1-CL2 GAS FEEDER RATE SIGNAL AO
GF1-CL2 GAS FEEDER RUN DO
GF1-CL2 GAS FEEDER FAIL DI
SV-CL2-1 SOLENOID VALVE SIGNAL DO
AIT-CL2-1 DETECTOR GAS LEAK DETECTOR LEVEL Al
AIT-CL2-1 ALARM GAS LEAK DETECTOR ALARM DI
AIT-CL2-1 TROUBLE GAS LEAK DETECTOR TROUBLE DI
AIT-CL2-2 CHLORINE ANALYZER Al
AIT-CL2-3 CHLORINE ANALYZER Al
WIT-FL-1 SCALE Al
WIT-CL2-1 SCALE CYLINDER 1 Al
WIT-CL2-1 SCALE CYLINDER 2 Al
KEYSCAN DOOR ACCESS CONTROLLER ALARM DI
FD-1 FLOOD ALARM SWITCH DI
DC-1 DOOR CONTACT OPEN DI
DC-2 DOOR CONTACT OPEN DI
DC-3 DOOR CONTACT OPEN DI
DC-4 DOOR CONTACT OPEN DI
DC-5 DOOR CONTACT OPEN DI
DC-6 DOOR CONTACT OPEN DI
DC-7 DOOR CONTACT OPEN DI
DC-8 DOOR CONTACT OPEN DI
DC-9 DOOR CONTACT OPEN DI
DC-10 DOOR CONTACT OPEN DI
DC-11 DOOR CONTACT OPEN DI
DC-12 DOOR CONTACT OPEN DI
DC-13 DOOR CONTACT OPEN DI
DC-14 DOOR CONTACT OPEN DI
DC-1 DOOR CONTACT OPEN TO KEYSCAN DO
DC-2 DOOR CONTACT OPEN TO KEYSCAN DO
DC-3 DOOR CONTACT OPEN TO KEYSCAN DO
DC-4 DOOR CONTACT OPEN TO KEYSCAN DO
DC-5 DOOR CONTACT OPEN TO KEYSCAN DO
DC-6 DOOR CONTACT OPEN TO KEYSCAN DO
DC-7 DOOR CONTACT OPEN TO KEYSCAN DO
DC-8 DOOR CONTACT OPEN TO KEYSCAN DO
DC-9 DOOR CONTACT OPEN TO KEYSCAN DO
DC-10 DOOR CONTACT OPEN TO KEYSCAN DO
DC-11 DOOR CONTACT OPEN TO KEYSCAN DO
DC-12 DOOR CONTACT OPEN TO KEYSCAN DO
DC-13 DOOR CONTACT OPEN TO KEYSCAN DO
DC-14 DOOR CONTACT OPEN TO KEYSCAN DO
TS-1 LOW TEMPERATURE ALARM THERMOSTAT DI
T8-2 LOW TEMPERATURE ALARM THERMOSTAT DI
TS8-3 LOW TEMPERATURE ALARM THERMOSTAT DI
TS-4 LOW TEMPERATURE ALARM THERMOSTAT DI
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SCP-19 SUPERVISORY CONTROL PANEL

DEVICE DESCRIPTION 1O TYPE
TS-5 LOW TEMPERATURE ALARM THERMOSTAT DI
SV-F1 SOLENOID VALVE SIGNAL DO
SV-F2 SOLENOID VALVE SIGNAL DO
SV-F3 SOLENOID VALVE SIGNAL DO
SV-F4 SOLENOID VALVE SIGNAL DO
SV-F5 SOLENOID VALVE SIGNAL DO
SV-F6 SOLENOID VALVE SIGNAL DO
SV-F7 SOLENOID VALVE SIGNAL DO
SV-F8 SOLENOID VALVE SIGNAL DO
SV-F9 SOLENOID VALVE SIGNAL DO
SV-F10 SOLENOID VALVE SIGNAL DO
SV-F11 SOLENOID VALVE SIGNAL DO
SV-F12 SOLENOID VALVE SIGNAL DO
SV-F13 SOLENOID VALVE SIGNAL DO
SV-F14 SOLENOID VALVE SIGNAL DO
SV-F15 SOLENOID VALVE SIGNAL DO
SV-F16 SOLENOID VALVE SIGNAL DO
SV-BWW-1 SOLENOID VALVE SIGNAL DO
LSO-SV-BWW-1 VALVE LIMIT SWITCH OPEN DI
LSC-SV-BWW-1 VALVE LIMIT SWITCH CLOSE DI
SV-BWW-2 SOLENOID VALVE SIGNAL DO
LSO-SV-BWW-2 VALVE LIMIT SWITCH OPEN DI
LSC-SV-BWW-2 VALVE LIMIT SWITCH CLOSE DI
SV-SW-1 SOLENOID VALVE SIGNAL DO
LSO-SV-SW-1 VALVE LIMIT SWITCH OPEN DI
LSC-SV-SW-1 VALVE LIMIT SWITCH CLOSE DI
SV-SW-2 SOLENOID VALVE SIGNAL DO
LSO-SV-SW-2 VALVE LIMIT SWITCH OPEN DI
LSC-SV-SW-2 VALVE LIMIT SWITCH CLOSE DI
PT-DP-1 FILTER DIFFERENTAL PRESSURE TRANSDUCER Al
PT-DP-2 FILTER DIFFERENTAL PRESSURE TRANSDUCER Al
SV-BFV-RF-1 SOLENOID VALVE SIGNAL bO
LSO-BFV-RF-1 VALVE LIMIT SWITCH OPEN DI
LSC-BFV-RF-1 VALVE LIMIT SWITCH CLOSE DI
FCV-FW-1 AO MOTORIZED VALVE POSITION SIGNAL AO
FCV-FW-1 Al MOTORIZED VALVE POSITION SIGNAL Al
PT-WP-19-1 PRESSURE TRANSDUCER Al
PT-FW-1 PRESSURE TRANSDUCER Al
PT-FW-2 PRESSURE TRANSDUCER Al
CP-GPS GRINDER PUMPS COMMON ALARM DI
MCC-PM MCC MOUNTED POWER METER MONITORED ETHERNET
OVER ETHERNET. MONITOR: VOLTAGE THREE
PHASES, AMPERAGE THREE PHASES, kW, kVA
VFD-WP-19 IN HAND PUMP HOA SWITCH IN HAND POSITION DI
VFD-WP-19 IN AUTO PUMP HOA SWITCH IN AUTO POSITION DI
VFD-WP-19 RUNNING PUMP RUNNING CONTACT DI
VFD-WP-19 FAIL PUMP FAIL CONTACT DI
VFD-WP-19 START PUMP CALL TO RUN SIGNAL DO
VFD-WP-19 OVERTEMP PUMP OVERTEMP RELAY DI
VFD-WP-19 VIBRATION N/S HIGH VIBRATION TRANSDUCER NORTH/SOUTH Al
DIRECTION
VFD-WP-19 VIBRATION E/W HIGH VIBRATION TRANSDUCER EAST/WEST Al
DIRECTION
VFD-WP-19 VIBRATION PLC VIBRATION LOCKOUT RELAY DO
VFD-BP-1 IN HAND PUMP HOA SWITCH IN HAND POSITION DI
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SCP-19 SUPERVISORY CONTROL PANEL

DEVICE DESCRIPTION /0O TYPE
VFD-BP-1 IN AUTO PUMP HOA SWITCH IN AUTO POSITION DI
VFD-BP-1 RUNNING PUMP RUNNING CONTACT DI
VFD-BP-1 FAIL PUMP FAIL CONTACT DI
VFD-BP-1 START PUMP CALL TO RUN SIGNAL DO
VFD-BP-1 OVERTEMP PUMP OVERTEMP RELAY DI
VFD-BP-1-LSO VALVE LIMIT SWITCH OPEN DI
LS-BP VIA TD3 VALVE FAIL TO OPEN LIMIT SWITCH LOCKOUT DI
VFD-BP-2 IN HAND PUMP HOA SWITCH IN HAND POSITION DI
VFD-BP-2 IN AUTO PUMP HOA SWITCH IN AUTO POSITION DI
VFD-BP-2 RUNNING PUMP RUNNING CONTACT DI
VFD-BP-2 FAIL PUMP FAIL CONTACT DI
VFD-BP-2 START PUMP CALL TO RUN SIGNAL DO
VFD-BP-2 OVERTEMP PUMP OVERTEMP RELAY DI
VFD-BP-2-LSO VALVE LIMIT SWITCH OPEN DI
LS-BP-2 VIA TD3 VALVE FAIL TO OPEN LIMIT SWITCH LOCKOUT DI
VFD-BP-3 IN HAND PUMP HOA SWITCH IN HAND POSITION DI
VFD-BP-3 IN AUTO PUMP HOA SWITCH IN AUTO POSITION DI
VFD-BP-3 RUNNING PUMP RUNNING CONTACT DI
VFD-BP-3 FAIL PUMP FAIL CONTACT DI
VFD-BP-3 START PUMP CALL TO RUN SIGNAL DO
VFD-BP-3 OVERTEMP PUMP OVERTEMP RELAY DI
VFD-BP-3-LSO VALVE LIMIT SWITCH OPEN DI
LS-BP-3 VIA TD3 VALVE FAIL TO OPEN LIMIT SWITCH LOCKOUT DI
VFD-BWW-1 IN HAND PUMP HOA SWITCH IN HAND POSITION DI
VFD-BWW-1 IN AUTO PUMP HOA SWITCH IN AUTO POSITION DI
VFD-BWW-1 RUNNING PUMP RUNNING CONTACT DI
VFD-BWW-1 FAIL PUMP FAIL CONTACT DI
VFD-BWW-1 START PUMP CALL TO RUN SIGNAL DO
VFD-BWW-1 LLCO BACKWASH TANK LOW LEVEL CUT OUT DO
VFD-BWW-1 LLCO LOW LEVEL CUTOUT RELAY DI
VFD-BWW-1 OVERTEMP PUMP OVERTEMP RELAY DI
VFD-BWW-2 IN HAND PUMP HOA SWITCH IN HAND POSITION DI
VFD-BWW-2 IN AUTO PUMP HOA SWITCH IN AUTO POSITION DI
VFD-BWW-2 RUNNING PUMP RUNNING CONTACT DI
VFD-BWW-2 FAIL PUMP FAIL CONTACT DI
VFD-BWW-2 START PUMP CALL TO RUN SIGNAL DO
VFD-BWW-2 LLCO BACKWASH TANK LOW LEVEL CUT OUT DO
VFD-BWW-2 LLCO LOW LEVEL CUTOUT RELAY DI
VFD-BWW-2 OVERTEMP PUMP OVERTEMP RELAY DI
VFD-BWR-1 IN HAND PUMP HOA SWITCH IN HAND POSITION DI
VFD-BWR-1 IN AUTO PUMP HOA SWITCH IN AUTO POSITION DI
VFD-BWR-1 RUNNING PUMP RUNNING CONTACT DI
VFD-BWR-1 FAIL PUMP FAIL CONTACT DI
VFD-BWR-1 START PUMP CALL TO RUN SIGNAL DO
VFD-BWR-1 LLCO BACKWASH TANK LOW LEVEL CUT OUT DO
VFD-BWR-1 LLCO LOW LEVEL CUTOUT RELAY DI
VFD-BWR-1 OVERTEMP PUMP OVERTEMP RELAY DI
VFD-BWR-2 IN HAND PUMP HOA SWITCH IN HAND POSITION DI
VFD-BWR-2 IN AUTO PUMP HOA SWITCH IN AUTO POSITION DI
VFD-BWR-2 RUNNING PUMP RUNNING CONTACT DI
VFD-BWR-2 FAIL PUMP FAIL CONTACT DI
VFD-BWR-2 START PUMP CALL TO RUN SIGNAL DO
VFD-BWR-2 LL.CO BACKWASH TANK LOW LEVEL CUT OUT DO
VFD-BWR-2 LLCO LOW LEVEL CUTOUT RELAY DI
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SCP-19 SUPERVISORY CONTROL PANEL

DEVICE DESCRIPTION /10 TYPE
VFD-BWR-2 OVERTEMP PUMP OVERTEMP RELAY DI
STR-BP-CL2 IN HAND PUMP HOA SWITCH IN HAND POSITION DI
STR-BP-CL2 IN AUTO PUMP HOA SWITCH IN AUTO POSITION DI
STR-BP-CL2 RUNNING PUMP RUNNING CONTACT DI
STR-BP-CL2 START PUMP CALL TO RUN SIGNAL DO
FACP ALARM FIRE ALARM CONTROL PANEL ALARM DI

FACP TROUBLE FIRE ALARM CONTROL PANEL TROUBLE DI

END OF SECTION
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SECTION 40 92 43

ELECTRIC ACTUATORS

PART 1 GENERAL

1.01 SUMMARY

A

Section Includes:
1. The furnishing and installation of electric valve actuators.

1.02 SUBMITTALS

A

Performance test certificate

1. Each actuator must be performance tested and individual test certificates shall be supplied. The
test equipment should simulate a typical valve load, and the following parameters should be
recorded.
a. Current at maximum torque setting
b. Torque at maximum torque setting
c. Flash test voltage
d. Actuator output speed or operating time

2. In addition, the test certificate should record details of specification such as gear ratios for both
manual and automatic, and second stage gearing if provided, drive closing direction, wiring
diagram number,

A list of valve operating torques, including seating and unseating torques, shall be provided to
Engineer with shop drawing submittal. This list shall accompany a list of actuators selected for each
application and the actuators’ torque capabilities.

Operation and Maintenance Manuals

PART 2 PRODUCTS

2,01

2.02

GENERAL

A

The actuators shall be suitable for use on a nominal 120 volt, single phase, 60 Hz power supply and
are to incorporate motor integral reversing starter, local control facilities and terminals for remote
control and indication connections housed within a self-contained, sealed enclosure.

The actuator shall include a device to ensure that the motor runs with the correct rotation for the
required direction of valve travel irrespective of the connection sequence of the power supply.

In order to maintain the integrity of the enclosure, setting of the torque levels, position limits, and
configuration of the indication contacts shall be carried out without the removal of any actuator covers.
Commissioning tools shall be provided with the actuators and must meet the enclosure protection and
certification levels of the actuators.

Commissioning tools shall not form an integral part of the actuator and must be removable for secure
storage/authorized release. In addition, provision shall be made for the protection of configured
actuator settings by a means independent of access to the commissioning tool.

MANUFACTURERS

B.

A. Rotork Controls IQ Series.

Auma 2000 Series.
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EIM Control Series 2000.

Or equal pre-approved by engineer.

2.03 ACTUATOR SIZING

A

The actuator shall be sized to guarantee valve closure at the differential pressure for each valve
location. The Contractor shall be responsible for coordinating with the valve manufacturer to ensure
that the actuator will be sized correctly for each valve model and size. Differential pressures for each
valve shall be verified by the Contractor as necessary, and each actuator shall be adjusted to ensure
correct operation under all plant conditions.

It shall be the responsibility of the Contractor to verify the maximum valve operating torque for existing
valves that are to be fitted with electric actuators prior to actuator selection. The actuator selected shall
be capable of operating the valve in its existing condition.

A list of valve operating torques, including seating and unseating torques, shall be provided to
Engineer with shop drawing submittal. This list shall accompany a list of actuators selected for each
application and the actuators’ torque capabilities.

The safety margin of motor power available for seating and unseating the valve shall be sufficient to
ensure torque switch trip at maximum valve torque with the supply voltage 10 percent below nominal.

The operating speed shall be such as to give valve closing and opening at approximately 10-12 inches
per minute unless otherwise determined necessary in coordination with Owner during Start-up (see
Article 3.02). All actuator operating speeds shall be verified by Owner during Start-up.

2.04 ENCLOSURE

A.  Actuators shall be O-ring sealed, watertight to NEMA 4, 6/IP68 and shall at the same time have an
inner watertight and dustproof O-ring seal between the terminal compartment and the internal
electrical elements of the actuator.

B. The motor and all other internal electrical elements of the actuator shall be protected from ingress of
moisture and dust when the terminal cover is removed for site for cabling.

C. Enclosure must allow for temporary site storage without the need for electrical supply connection.

D. All external fasteners shall be of stainless steel, however, the use of unprotected stainless steel
fasteners (including grease lubricated) in aluminum alloy casings is not permitted.

2.05 MOTOR

A. The electric motor shall be Class F insulated, with a time rating of at least 15 minutes at 104 deg. F or
twice the valve stroking time, whichever is the longer, at an average load of at least 33 percent of
maximum valve torque.

B. The motor shall be of the induction type, totally enclosed, non-ventilated, with cooling fans to dissipate
the heat generated during operation. The motor shall be designed for severe duty allowing for
1,200 starts per hour without damage to the motor.

C. Electrical and mechanical disconnection of the motor should be possible without draining the lubricant

from the actuator gearcase.

2.06 MOTOR PROTECTION

A.

Protection shall be provided for the motor as follows:
1. The motor shall be de-energized in the event of a stall when attempting to unseat a jammed
valve.



2.07

2.08

2.09

2.10
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2. Motor temperature shall be sensed by a thermostat de-energizing the motor in case of

overheating.
3. Lost phase protection.

GEARING

A.

The actuator gearing shall be totally enclosed in an oil-filled gearcase suitable for operation at any
angle. All drive gearing and components must be of metal construction and incorporate a lost-motion
hammerblow feature. For rising spindle valves the output shaft shall be hollow to accept a rising stem,
and incorporate thrust bearings of the ball or roller type at the base of the actuator. The design should
be such as to permit the opening of the gearcase for inspection or disassembled without releasing the
stem thrust or taking the valve out of service.

HAND OPERATION

A

A handwheel shall be provided for emergency operation, engaged when the motor is declutched by a
lever or similar means, the drive being restored to power automatically by starting the motor. The
handwheel or selection lever shall not move on restoration of motor drive. Provision shall be made for
the hand/auto selection lever to be locked in both hand and auto positions. It should be possible to
select hand operation while the actuator is running or start the actuator motor while the hand/auto
selection lever is locked in hand without damage to the drive train.

The handwheel drive must be mechanically independent of the motor drive and any handwheel
gearing should be such as to permit emergency manual operation in a reasonable time. Clockwise
operation of the handwheel shall give closing movement of the valve unless otherwise stated in the job
specification.

DRIVE BUSHING

A

The actuator shall be furnished with a drive bushing easily detachable for machining to suit the valve
stem or gearbox input shaft. Normally the drive bushing shall be positioned in a detachable base of
the actuator. Thrust bearings, when housed in a separate thrust base should be of the sealed for life

type.

TORQUE AND TURNS LIMITATION

A.

C.

Torque and turns limitation to be adjustable as follows:
1. Position setting range 2.5 to 100,000 turns, with resolution to 15 degrees of actuator output.
2. Torque setting: 40 percent to 100 percent rated torque.

"Latching" to be provided for the torque sensing system to inhibit torque off during unseating or during
starting in mid-travel against high inertia loads.

The electrical circuit diagram of the actuator should not vary with valve type remaining identical
regardless of whether the valve is to open or close on torque or position limit.

REMOTE VALVE POSITION/ACTUATOR STATUS INDICATION.

A.

Four contacts shall be provided which can be selected to indicate any position of the valve, Provision
shall be made for the selection of a normally closed or open contact form. Contacts shall maintain and
update position indication during handwheel operation when all external power to the actuator is
isolated.

The contacts shall be rated at 5A, 250V AC, 30V DC.

As an alternative to providing valve position any of the four above contacts shall be selectable to
signal one of the following:

1. Valve opening, closing or moving

2. Thermostat tripped, lost phase



212

213

214

2.15

2,16

ADDENDUM 3
3. Motor tripped on torque in mid travel, motor stalled
4. Remote selected
5. Actuator being operated by handwheel

LOCAL POSITION INDICATION

A. The actuator shall include a digital position indicator with a display from fully open to fully closed in
1 percent increments.

B. Red, green and yellow lights corresponding to Open, Closed and Intermediate position shall be
included on the indicator. End of travel indication colors shall be reversible. The digital display shall be
maintained and updated during handwheel operation when all external power to the actuator is
isolated. The display shall incorporate valve, actuator and control status indication. Provision shall be
made to orientate the display through increments of 90 degrees.

INTEGRAL STARTER & TRANSFORMER

A. The reversing starter, control transformer and local controls shall be integral with the valve actuator
suitably housed to prevent breathing and condensation. The starter shall be suitable for 1200 starts
per hour and of rating appropriate to motor size. The controls supply transformer shall be fed from two
of the incoming three phases and incorporate overload protection. It shall have the necessary tappings
and be adequately rated to provide power for the following functions:

1. Energization of the contactor coils.
2. 24V DC output where required for remote controls.
3. Supply for all the internal electrical circuits.

INTEGRAL LOCAL CONTROL AND CONTROL MODE SELECTOR

A. The actuator shall incorporate local controls for Open, Close and Stop and a Local/Stop/Remote mode
selector switch lockable in any one of the following three positions: local control only, stop (no
electrical operation), remote control plus local stop only. It shall be possible to select maintained or
non-maintained local control.

B. The local controls shall be arranged so that the direction of valve travel can be reversed without the
necessity of stopping the actuator.

C. Provision shall be made to orientate the local controls through increments of 90 degrees.
HEATERS

A. Exterior valve actuators shall include internal heaters for use in the winter.

CONTROL FACILITIES

A. The necessary wiring and terminals shall be provided in the actuator for the following control functions:

1. Open and close external interlocks to inhibit local and remote valve opening and/or closing
control. Provision shall be made to configure the interlocks to be active in remote control only.

2. Remote controls fed from an internal 24V DC supply and/or from an external supply between 20V
and 120V AC or 20V and 60 V DC, to be suitable for any one or more of the following methods of
control:

a. Open, Close and Stop control.

b. Open and Close maintained or “push to run” (inching) control.

c. Overriding Emergency Shut-down to Close (or Open) valve from a normally closed or open
contact.

d. Two-wire control, energize to close (or open), de-energize to open (or close).

3. It shall be possible to reverse valve travel without the necessity of stopping the actuator. The
starter contactors shall be protected from excessive current surges during travel reversal by an
automatic time delay on energization of the contactor coils.
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B. The internal circuits associated with the remote control and monitoring functions are to be designed to
withstand simulated lightning impulses of up to 1.1kV.

2.17 MONITORING FACILITIES
A. Facilities shall be provided for monitoring actuator operation and availability as follows:
1. Monitor (availability) relay, having one changeover contact, the relay being energized from the

control transformer only when the Local/Off/Remote selector is in the Remote position to indicate
that the actuator is available for remote (control room) operation.

B. Where required, it shall be possible to provide indication of Thermostat trip and Remote selected as
discreet signals.

2,18 WIRING AND TERMINALS

A. Internal wiring shall be tropical grade PVC insulated stranded cable of appropriate size for the control
and 3-phase power, Each wire shall be clearly identified at each end.

B. The terminals shall be embedded in a terminal block of high tracking resistance compound.

C. The terminal compartment shall be separated from the inner electrical components of the actuator by
means of a watertight seal and shall be provided with a minimum of 3 threaded cable entries with
provision for a minimum of 4,

D. All wiring supplied as part of the actuator to be contained within the main enclosure for physical and
environmental protection. External conduit connections between components are not acceptable.

E. A durable terminal identification card showing plan of terminals shall be provided attached to the inside
of the terminal box cover indicating:
1. Serial number
2. External voltage values
3.  Wiring diagram number
4. Terminal layout

F. This must be suitable for the contractor to inscribe cable core identification alongside terminal
numbers.

2.19 START-UP KIT
A. Each actuator shall be supplied with a start-up kit comprising installation instruction manual, electrical
wiring diagram and cover seals to make good any site losses during the commissioning period. In
addition, sufficient actuator commissioning tools shall be supplied to enable actuator set up and
adjustment during valve/actuator testing and site installation commissioning.
PART 3 EXECUTION
3.01 INSTALLATION
A. Provide at least 1 day of installation supervision by the manufacturer's representative.
B. Install equipment at the locations shown on the Drawings.
C. lInstall equipment and accessories in accordance with the manufacturer's instructions.

3.02 INSPECTION START-UP & ADJUSTMENT

A. The manufacturer or single source supplier of equipment shall inspect the completed installation,
make all necessary adjustments, corrections, or modifications prior to start-up.
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After start-up is authorized by the Engineer, the manufacturer or supplier shall furnish a qualified
representative to inspect the completed installation, to supervise the system's initial start-up, and to
train the operating personnel in the operation and equipment maintenance. At least 1 day shall be
reserved for start-up and adjustment.

After equipment has been placed into operation, the manufacturer’s representative shall make all final
adjustments for the proper operation of the equipment.

Adjust valve closing and opening speeds during Start-up of each unit treatment process associated
with a given valve. Valve closing and opening speeds to be determined in coordination with Owner.

Adjust actuator seating and unseating torque during Start-up to ensure effective operation of each
valve.

3.03 OPERATOR TRAINING

A

Provide a minimum of 4 hours of operator training at the Owner's convenience after equipment is
operational.

The plant’s personnel shall be sufficiently trained and thoroughly acquainted with the operations and
maintenance materials to operate all components of the system.

END OF SECTION
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Q Madison
] Ty Water Utility

www.madisonwater.org - 119 East Olin Avenue, Madison, Wl 53713-1431 - TEL 608.266.4651 - FAX 608.266.4426

November 27, 2023
NOTICE OF ADDENDUM
ADDENDUM 4

CONTRACT NO. 9289
PROJECT NO. 10448
UNIT WELL 19 TREATMENT SYSTEM ADDITION

Revise and amend the contract document(s) for the above project as stated in this addendum, otherwise,
the original document shall remain in effect.

REPLACE Sheet A-1 in the “9289 Contract” document. Notable changes to the document are as
follows:

1. Due dates for bids have been changed as follows (all times CST):
a. Bid Submission Deadline — December 14, 2023 at 2:00 P.M.

b. Bid Opening — December 14, 2023 at 2:30 P.M.

c. Contractor Prequalification Application Deadline — December 7, 2023 at 2:00 P.M.

Please acknowledge this addendum on page E1 of the contract documents and/or in Section E: Bidder’s
Acknowledgement on Bid Express.

Electronic version of these documents can be found on the Bid Express web site at:

http://www.bidexpress.com

If you are unable to download plan revisions associated with the addendum, please contact the
Engineering office at 608-266-4751 receive the material by another route.

Z 25“4%\/ 11/27/2023

Pete Holm(grgn, PE
Chief Engineer — Madison Water Ultility

ADDENDUM 4 - 11/27/2023
CONTRACT NO. 9289: UNIT WELL 19 TREATMENT SYSTEM ADDITION Page I of 1




ADDENDUM 4

SECTION A: ADVERTISEMENT FOR BIDS AND INSTRUCTIONS TO BIDDERS

REQUEST FOR BID FOR PUBLIC WORKS CONSTRUCTION
CITY OF MADISON, WISCONSIN

A BEST VALUE CONTRACTING MUNICIPALITY

PROJECT NAME: UNIT WELL 19 TREATMENT SYSTEM
ADDITION

CONTRACT NO.: 9289

SBE GOAL 8%

BID BOND 5%

CONSTRUCTION PRE BID MEETING (2:00 P.M.) 11/13/2023; See Info Below (OPTIONAL)

SBE PRE BID MEETING See SBE Pre Bid Meeting Info Below

PREQUALIFICATION APPLICATION DUE (2:00 P.M.) | 12/7/2023

BID SUBMISSION (2:00 P.M.) 12/14/2023

BID OPEN (2:30 P.M.) 12/14/2023

PUBLISHED IN WSJ (2023) 10/26, 11/2, 11/9, 11/16, 11/23, 11/30 & 12/7

CONSTRUCTION PRE BID MEETING: Madison Water Utility will be hosting an OPTIONAL pre-bid
construction meeting to review the site and project details with prospective contractors, as well as answer
questions. This meeting will be held virtually through Zoom on November 13, 2023 at 2:00 P.M.

(CST):

Zoom Meeting ID: 899 6430 5207 Zoom Passcode: 859818

SBE PRE BID MEETING: Small Business Enterprise Pre-Bid Meetings are being held virtually. Advance
registration is required. Visit the SBE Meeting web page on Engineering’s web site:

https://www.cityofmadison.com/engineering/developers-contractors/contractors/how-to-bid-public-works-
contracts/smali-business.

Questions regarding SBE Program requirements may be directed to the Affirmative Action Division:

¢ Tracy Lomax
(608) 266-6510
tlomax@cityofmadison.com

PREQUALIFICATION APPLICATION: Forms are available on our website,
www.cityofmadison.com/engineering/developers-contractors/contractors/how-to-get-prequalified. If not
currently prequalified in the categories listed in Section A, an amendment to your Prequalification will
need to be submitted prior to the same due date. Postmark is not applicable.

BIDS TO BE SUBMITTED: by hand to 1600 EMIL ST., MADISON, WI 53713 or online at
www.bidexpress.com.

Bids may be submitted on line through Bid Express or in person at 1600 Emil St. The bids will be posted
on line after the bid opening. If you have any questions, please call Alane Boutelle at (608) 267-1197, or
John Fahrney at (608) 266-9091.

STANDARD SPECIFICATIONS

The City of Madison's Standard Specifications for Public Works Construction - 2023 Edition, as
supplemented and amended from time to time, forms a part of these contract documents as if attached

hereto.




/=) Madison
(Li1T Water Utility

www.madisonwater.org - 119 East Olin Avenue, Madison, Wi 53713-1431 - TEL 608.266.4651 - FAX 608.266.4426

November 29, 2023
NOTICE OF ADDENDUM
ADDENDUM 5

CONTRACT NO. 9289
PROJECT NO. 10448
UNIT WELL 19 TREATMENT SYSTEM ADDITION

Revise and amend the contract document(s) for the above project as stated in this addendum, otherwise,
the original document shall remain in effect.

1. Changes to SPECIFICATIONS:

Section 00 01 10 Table of Contents, REPLACE in its entirety.

Section 08 45 13 Translucent Window System, REPLACE in its entirety.
Section 11 53 13 Laboratory Fume Hoods, ADD in its entirety.

Section 22 15 13 General Service Compressed Air Piping, ADD in its entirety.
Section 22 15 19 Packaged Compressed Air System, ADD in its entirety.

Section 33 31 00 Sanitary Sewer Systems, REPLACE in its entirety.

Section 40 23 20 Process Piping Valves and Operators, REPLACE in its entirety.
Section 40 23 30 Process Piping Specialties, REPLACE in its entirety.

Section 40 92 40 Process Valve Actuators, REPLACE in its entirety.

Section 43 21 13 Horizontal Split Case Centrifugal Pumps, REPLACE in its entirety.
Section 43 21 30 Non-Clog Submersible Pumps, REPLACE in its entirety.
Section 44 44 39 Fluoride Feed Equipment, REPLACE in its entirety.

SRS e A e ot

2. REPLACE the following DRAWINGS in their entirety:

C100-Site Plan
C103-Utility Plan
C104-Plan & Profile
01 A101-Floor and Roof Plan
01 A401-Enlarged Plan, Schedules and Details
01 S101-Foundation Floor Plan
01 P101-Process Plan
01 P301-Process Sections
01 P901-Process Isometric 3D Views for Reference Only
01 M201-First Level Domestic Water and Gas Plan
01 M202-First Level Sanitary Waste and Vent Plan
01 M301-Riser Diagrams
. 01 E301-Power Plan
DP 502-Process Piping Details
DP 504-Miscellaneous Process Details

SPBrURTMEFQ MO G o P

ADDENDUM 5 ~ 11/29/2023
CONTRACT NO. 9289: UNIT WELL 19 TREATMENT SYSTEM ADDITION Page 1 of 2
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Q Madison

t i ’WGter Utility

A

www.madisonwater.org - 119 East Olin Avenue, Madison, W1 53713-1431 - TEL 608.266.4651 - FAX 608.266.4426

Please acknowledge this addendum on page E1 of the contract documents and/or in Section E: Bidder’s
Acknowledgement on Bid Express.

Electronic version of these documents can be found on the Bid Express web site at:

http://www.bidexpress.com

If you are unable to download plan revisions associated with the addendum, please contact the
Engineering office at 608-266-4751 receive the material by another route.

/Z 75‘4//4/ 11/29/2023

Pete Holm’grgn, PE
Chief Engineer — Madison Water Utility

ADDENDUM 5 - 11/29/2023
CONTRACT NO. 9289: UNIT WELL 19 TREATMENT SYSTEM ADDITION Page2of2



ADDENDUM 5
DOCUMENT 00 01 10

TABLE OF CONTENTS

Number Document

Introductory Information

00 01 01 Title Page
000110 Table of Contents
00 31 32 Geotechnical Data

DIVISION 1 - GENERAL REQUIREMENTS

011100 Summary of Work

011216 Work Sequence

012513 Product Substitution Procedures
012910 Applications for Payment

013113 Coordination

013119 Project Meetings

013216 Progress Schedules

013300 Submittal Procedures

014200 Watertightness Testing

014218 Reference Standards for Infrastructure iImprovements
014219 Reference Standards for Building Construction
014510 Quality Control for Building Construction
015100 Temporary Utilities

015136 Temporary Water

015213 Field Office

015219 Temporary Sanitary Facilities

015510 Access Roads and Parking Areas
015525 Maintenance of Traffic

0157 00 Temporary Controls

015712 Erosion Control

015719 Air, Land, and Water Pollution

016000 Product Requirements

017123 Field Engineering

017500 Starting and Adjusting

017700 Closeout Procedures

017823 Operation and Maintenance Data
017837 Product Warranties

DIVISION 2 - EXISTING CONDITIONS
024133 Removing Pavement and Miscellaneous Structures

DIVISION 3 - CONCRETE

031100 Concrete Forming

032000 Concrete Reinforcing

033000 Cast-in-Place Concrete

033650 Polished Concrete Floor System
034100 Plant-Precast Structural Concrete

DIVISION 4 - MASONRY
04 20 00 Unit Masonry Assemblies
04 21 26 Structural Glazed Tile

Table of Contenis
MADWU 167818 000110-1




ADDENDUM 5
DIVISION 5 - METALS

053100 Steel Decking
05 50 00 Metal Fabrications

DIVISION 6 - WOOD, PLASTICS, AND COMPOSITES
06 10 53 Miscellaneous Rough Carpentry

DIVISION 7 - THERMAL AND MOISTURE PROTECTION

071813 Pedestrian Traffic Coating

07 21 00 Thermal Insulation

072129 Sprayed Cellulose Thermal Insulation
07 53 23 EPDM Roofing

07 54 00 Thermoplastic Membrane Roofing

07 62 00 Sheet Metal Filashing and Trim
077233 Roof and Floor Hatches

07 84 23 Penetration Firestopping

07 84 46 Fire Resistive Joint Systems

07 92 00 Joint Sealants

DIVISION 8 - OPENINGS

08 11 13 Hollow Metal Doors and Frames (Commercial)
08 4513 Translucent Window System

087100 Door Hardware

08 88 13 Fire Rated Glass and Framing

DIVISION 9 - FINISHES

0922 00 Non-Structural Metal Framing

0929 00 Gypsum Board

09 3000 Tiling

0997 21 Coating Systems for Water Treatment Facilities

DIVISION 10 - SPECIALTIES

1028 13 Toilet Accessories
10 44 00 Safety Specialties

DIVISION 11 - EQUIPMENT
115313 Laboratory Fume Hoods

DIVISION 12 - FURNISHINGS
12 30 00 Manufactured Casework

DIVISION 22 - PLUMBING

220719 Plumbing Piping Insulation

221116 Domestic Water Piping and Valves
221119 Domestic Water Piping Specialties
221120 Plumbing Fixtures

221313 Fire Protection Systems

221316 Sanitary Waste and Vent Piping
221319 Sanitary Waste Piping Specialties
221513 General Service Compressed Air Piping
221519 Packaged Compressed Air System

Table of Contents
000110-2 MADWU 167818




ADDENDUM 5

22 3000 Plumbing Equipment
22 34 00 Fuel-Fired, Domestic-Water Heaters

DIVISION 23 - HEATING, VENTILATING, AND AIR CONDITIONING (HVAC)

230500 HVAC Basic Materials and Methods

230513 Common Motor Requirements for HYAC Equipment
230529 Hangers and Supports for HVAC Piping and Equipment
23 0548.13 Vibration Controls for HVAC

230553 Identification for Mechanical and Plumbing Piping and Equipment
230593 Testing, Adjusting, and Balancing for HVAC

230713 Ductwork Insulation

230993 HVAC Controls and Sequence of Operation

231123 Facility Natural-Gas Piping

233113 Metal Ducts

233116 Nonmetal Ducts

233300 Air Duct Accessories

233423 HVAC Power Ventilators

235123 Gas Vents

23 55 33.16 Gas-Fired Unit Heaters

238239.16 Horizontal Electric Unit Heaters

23 82 39.19 Wall & Ceiling Unit Heaters

2384 16 Dehumidifiers

DIVISION 26 - ELECTRICAL

26 00 00 General Provisions for Electrical Systems

26 05 01 Electrical Demolition

26 05 10 Motors

26 05 19 Low-Voltage Electrical Power Conductors and Cables
26 05 23 Control-Voltage Electrical Power Cables

26 05 26 Grounding and Bonding for Electrical Systems

26 05 29 Hangers and Supports for Electrical Systems

26 05 33 Raceways and Boxes for Electrical Systems

26 05 44 Sleeves and Sleeve Seals for Electrical Raceways and Cabling
26 05 53 Identification for Electrical Systems

26 09 23 Lighting Control Devices

262213 Low-Voltage Distribution Transformers

26 24 16 Panelboards

2624 19 Motor Control Centers

26 27 13 Electricity Meeting

26 27 26 Wiring Devices

26 51 19 LED Interior Lighting

26 5213 Emergency and Exit Lighting

26 56 19 LED Exterior Lighting

DIVISION 27 — COMMUNICATION SYSTEMS
27 1116 Communications Racks, Frames and Enclosures

DIVISION 28 — SECURITY AND EMERGENCY SYSTEMS

281300 Access Control
282300 Video Surveillance
28 31 11 Digital, Addressable Fire-Alarm System

Table of Contents
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ADDENDUM 5
DIVISION 31 - EARTHWORK

311100 Clearing and Grubbing
311315 Site Preparation
312330 Excavation, Backfilling and Compacting

DIVISION 32 - EXTERIOR IMPROVEMENTS

321126 Crushed Aggregate Base Course
321218 Hot Mix Asphalt Pavement
321228 Asphailtic Surfacing

321243 Porous Flexible Pavement
323113 Chain Link Fence

329100 Topsoil Placement

329212 Turf Establishment

329300 Exterior Plants

DIVISION 33 - UTILITIES

330110 Tracer Wire

331100 Water Distribution Systems
3316 50 Submersible Tank Mixing System
333100 Sanitary Sewer Systems

DIVISION 40 - PROCESS INTEGRATION

4023 00 Process Piping General Provisions

402310 Process Water and Waste Piping

4023 20 Process Piping Valves and Operators

40 23 30 Process Piping Specialties

4023 35 Piping and Equipment Identification

40 23 40 Process Piping Hangers and Supports

40 23 50 Process Piping Testing, Adjusting, and Disinfection
4090 00 Control System Functional Descriptions

409119 Instrumentation

409213 Control Panels and SCADA System Components
4092 40 Process Valve Actuators

409243 Electric Actuators

40 95 26 Process Instrumentation Piping

DIVISION 43 - PROCESS GAS AND LIQUID HANDLING, PURIFICATION, AND STORAGE EQUIPMENT

432113 Horizontal Split Case Centrifugal Pumps
432130 Non-Clog Submersible Pumps
43 22 52 Magnetic Flowmeters

DIVISION 44 - POLLUTION CONTROL EQUIPMENT

44 44 15 Gas Chlorination System
44 44 39 Fluoride Feed Equipment
44 44 73 Pressure Filter System

Table of Contents
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ADDENDUM 5
SECTION 08 45 13

TRANSLUCENT WINDOW SYSTEM

PART 1 GENERAL
1.01 SUMMARY

A. Section includes requirements for translucent window system as shown and specified herein.

1.02 WORK INCLUDED

A. Design, engineer, manufacture, and installation of translucent window system.

B. All anchors, brackets, and hardware attachments necessary to complete the specified structural
assembly, weatherability, and water-tightness performance requirements. All flashing up to but not
penetrating adjoining work are also required as part of the system and shall be included.

C. Trained and factory authorized labor and supervision to complete the entire panel installation.
1.03 RELATED WORK ELSEWHERE

A. Sheet Metal and Flashing
B. Sealant

1.04 QUALITY ASSURANCE
A. The glazing panels must be evaluated and listed by recognized building code evaluation organization:

International Council Evaluation Service Inc (ICC-ES).

B. Materials and products shall be manufactured by a company continuously and regularly employed in
the manufacturing, engineering, and designing, stocking and building of unitized translucent
window/walls for a period of at least ten (10) years.

C. Erection shall be by an installer who has been in the business of erecting similar material for at least
five (5) consecutive years and can show evidence of satisfactory completion of projects of similar size,
scope, and type.

D. The manufacturer shall be responsible for the configuration and fabrication of the complete panel
system, in accordance with the requirements of this specification.

1.05 SUBMITTALS

A. Submit Shop drawings and color samples.

B. Manufacturer shall submit written guarantee accompanied by substantiating data, stating that the
products to be furnished are in accordance with or exceed these specifications.

C. Manufacturer shall submit full warranty and sales terms and conditions for verification of compliance
with the requirements of this specification.

D. Submittal: For glazing assemblies to comply with performance requirements and design criteria,

1.06 MAINTENANCE DATA
A. The manufacturer shall provide recommended maintenance procedures, schedule of maintenance and
materials required or recommended for maintenance.

B. Submit installer certificate signed by installer, certifying compliance with project qualification
requirements.

Translucent Window System
MADWU 167818 084513 -1




ADDENDUM 5

1.07 WARRANTY

A. Provide a single source translucent window systems manufacturer warranty against defective
materials and fabrication. Submit manufacturer's written warranty agreeing to repair failures in
materials within one (1) year from date of delivery.

B. Provide the following single source translucent window manufacturer glazing warranties. Third party
warranties shall not be acceptable. All warranties shall be maintained without any system maintenance
requirements of the owner’s responsibility. The expected humidity of the enclosed space shall not
affect warranty length.

1.

Provide a lifetime warranty for both interior and exterior glazing covering:

a. Delamination of the glazing from the internal structure.

b. Fiberbloom; development of a rough exterior surface.

Provide a ten (10) warranty on the interior glazing covering:

a. Change in light transmission of no more than 6 percent per ASTM D1003.

b. Color stability: interior glazing shall not change color more than 6 CIE Units DELTA E by
ASTM D2244,

Provide a ten (10) year warranty on the exterior glazing covering:

a. Change in light transmission of no more than 6 percent per ASTM D1003.

b. Color stability: exterior glazing shall not change color more than 6 CIE Units DELTA E by
ASTM D2244,

Blue light spectrum (400-470nm) measured in accordance with ASTM E1175 shall not decrease

by no more than 6 percent after ten years in comparison with the original value.

C. In addition, submit installer's written warranty agreeing to repair installation workmanship, defects and
leaks within one year from date of delivery.

PART 2 PRODUCTS

2,01 MANUFACTURER

A. Basis of design

1.

The design and performance criteria of this job are based on the UniQuad Translucent Window—
prefabricated, pre-assembled glazing, system as manufactured by Kingspan Light + Air |
Architectural Daylighting

Phone: (800) 759-6965 Website: www.kingspanlightandair.us

WindowTherm by SIP as an approved product; Contract Bruce Gold, Solutions in Polycarbonate,
LLC. Phone: 330.572.2860.

B. Approved Manufacturers

1.

Other manufacturers may bid this project provided they comply with all requirements of the
specification and submit evidence of compliance with all performance criteria specified herein.
This evidence must include proof of conformance and test reports per Section 1.5. Any
exceptions taken from this specification must be noted on the approval request. If no exceptions
are noted and approval is given, product performance will be as specified.

Listing manufacturers names in this specification does not constitute approval of their products or
relieve them of compliance with all the performance and design requirements contained herein.

2.02 TRANSLUCENT WINDOW PERFORMANCE AND APPEARANCE

A. Glazing construction for longevity and resistance to buckling and pressure.

1.

Translucent glazing must be constructed of tight cell sizes not exceeding 0.18 inch. Wide cells of
size greater than 0.18 inch shall not be acceptable.

B. Translucent glazing assemblies — Unitized Double Glazed

1.

Design, engineer, manufacture, and installation of unitized double-glazed translucent window
system. An assembly of two independent insulated glazing panes in one integrated assembly,
incorporated into a complete aluminum frame system that has been tested and warranted by the
manufacturer as a single source system. Design shall provide for the replacement of the exterior
glazing, independently of the interior glazing without exposing the building's interior or

Transiucent Window System

084513-2
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ADDENDUM 5

compromising the weather tightness of interfering with the normal working functions of the
building. Single pane glazing systems are not acceptable.

2. Overall glazing assembly thickness shall be a minimum 2.75 inches, with two glazing panes and
concealed interlocking connector. Thickness of the exterior and interior glazing shall be minimum
8mm thick each.

C. Thermal and Solar Performance
1. To ensure Energy Code compliance, product U-Values must be listed in the NFRC Product
Directory and have a Certified Product Directory (CPD) number.
a. Basis of Design CPD Number: UQTW
Center of glazing U-Value per NFRC 100: Maximum .25,
System U-Value per NFRC 100 and 700: Maximum .30.
Haze measurement minimum of 80 percent per ASTM D1003.
Standard exterior glazing color: Clear Matte
Standard interior glazing color: Clear Matte

ranslucent Glazing Joint System

Water penetration: no water penetration of the glazing joint connection length at test pressure of
6.24 PSF per ASTM E331.

Air Infiltration: pass requirements of NFRC 400 at 1.57 PSF and 6.24 PSF.

Air Exfiltration: pass requirements of NFRC 400 at 1.57 PSF and 6.24 PSF.

Free movement of the glazing shall be allowed to occur without damage to the weather tightness
of the completed system.

5. The glazing joint shall comply with the deflection limitation of IBC Table 1604.3 for exterior walls

with flexible finishes — L/120 per IBC.

E. Flammability
1. Exterior Glazing
a. Class A interior flame spread per ASTM E84
b. Flame spread no greater than zero (0) and smoke density no greater than 110 per
ASTM E84.
¢. Minimum self-ignition temperature of 1120° per ASTM 1929.
2. Interior Glazing
a. Class A interior flame spread per ASTM E84.
b. Flame spread no greater than zero (0) and smoke density no greater than 110 per
ASTM E84.
¢. Minimum self-ignition temperature of 1120° per ASTM 1929.

md ook

N

F. Impact Resistance
@ 1. Minimum Impact loading of 500 ft. Ibs. per ASTM EG95.

G. Weatherability

1. The light transmission shall not decrease more than 6 percent as measured by ASTM D1003
over 10 years, or after exposure to temperature of 300° for 25 minutes (thermal aging
performance standard).

2. The weathering performance should be justified by successful testing of the glazing’s
performance after exposure to actual Florida weather conditions for approximately 10 years in
comparison to a new glazing assembly. This performance must be demonstrated by providing
independent lab test reports for the exposed and a new panel assembly for the following tests;
test results must show that there is no deterioration in performance for the 10 year's exposed
panels versus new:

a. Uniform static air pressure per ASTM E330 at negative load of -105 PSF and positive load of
130 PSF.

b. Impact loading of 500 feet pounds per ASTM E695.

c. Cyclic static air pressure at 65 PSF and impact lever D per ASTM 1886 and ASTM E1996.

3. Glazing must be manufactured with a permanent, co-extruded ultra-violet protective layer. Post-
applied coatings or films of dissimilar materials that need to be maintained are unacceptable.

4. Glazing shall not become readily detached when exposed to temperatures of 300°F and 0°F for
25 minutes.

Translucent Window System
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5. Thermal aging — the interior and exterior glazing shall not change color in excess of 0.75 Delta E
per ASTM D2244 and shall not darken more than 0.3 units Delta L per ASTM D2244 and shall
allow no cracking or crazing when exposed to 300°F for 25 minutes.
6. Glazing shall be factory sealed to restrict dirt ingress.

2,03 METAL FRAME STRUCTURE

A. The wall light framing is designed to be self-supporting between the support constructions. The
deflection of the system framing members in a direction normal to the plane of the glazing, when
subjected to a uniform load deflection, shall not exceed L/120 for the unsupported span per IBC Table
1604.3. All adjacent and support construction must support the transfer of all loads included horizontal
and vertical, exerted by the system. Design or structural engineering services for the supporting
structure or building components in not included in the translucent window scope of this section.

B. Al window system aluminum framing exposed to the exterior shall be thermally broken.

C. Water penetration: the translucent window system shall aliow no water penetration at a minimum
differential static pressure of 6.24 PSF per AAMA 501 pressure difference recommendations and as
demonstrated by prior testing of typical framing sample per ASTM E331

D. Water test of meal frame structure shall be conducted according to procedures in AAMA 501.2.
2,04 METAL MATERIALS

A. Extruded aluminum shall be ANSI/ASTM B221; 6063-T6 or 6005-T5.

B. Flashing:
1. 5005 H34 Aluminum .040-inch thick
2. Sheet metal sill flashings are to be furnished shop formed to profile - when lengths exceed
10 feet, provide in nominal 10ft lengths. Field trimming of the flashing and field forming the ends
is necessary to suit as-built conditions. Sheet metal ends are to overlap at least 6 inches to
8 inches, set in a full bed of sealant and riveted if required.

C. Al fasteners for aluminum framing to be stainless steel or cadmium plated steel, excluding the final
fasteners to the building.

D. All exposed ALUMINUM FINISH shall be from manufacturer standard color range:
1. Options as follows;
a. PREMIUM polymer resin powder coat per AAMA 2604 with 10-year warranty.

PART 3 EXECUTION
3.01 EXAMINATION

A. General contractor to verify when structural support is ready to receive all work in the section and to
convene a pre-installation conference at least one week prior to commencing work of this section.
Attendance required of the general contractor, translucent window installer and all parties affecting
and effected by the work of this section.

B. Al submitted opening sizes, dimensions and tolerances are to be field verified by the general
contractor unless otherwise stipulated.

C. Installer shall examine area of installation to verify readiness of site conditions. Notify the general
contractor about any defects requiring correction. Do not work until conditions are satisfactory.
3.02 INSTALLATION
A. Install components in strict accordance with manufacturer’s instructions an approved shop drawings.
Use proper fasteners, caulking and hardware for material attachments as specified.
B. Use methods of attachment to structure allowing sufficient adjustment to accommodate tolerances.

C. Remove all protective coverings on panels immediately after installation.

Transiucent Window System
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ADDENDUM 5
3.03 CLEANING

A. Follow manufacturer's instructions when washing down exposed panel surfaces using a solution of
mild detergent in warm water that is applied with soft, cleaning wiping cloths. Always test a small area
before applying to an entire area.

B. Follow strict panel manufacturer guidelines when removing foreign substances from panel surfaces
requiring mineral spirits or any solvents that are acceptable for use. Always test a small sample to
validate compliance before applying to the entire glazing surface.

C. Installer shall leave glazing system clean at completion of installation. Final cleaning is by others upon
completion of project, following manufacturer’s cleaning instructions.

END OF SECTION

Translucent Window System
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ADDENDUM 5
SECTION 11 53 13

LABORATORY FUME HOODS

PART 1 GENERAL

1.01

1.02

1.03

1.04

1.05

SUMMARY

A. Provide:
1. Laboratory Ductless Benchtop Fume hood.

B. Related Sections:
1. 12 30 00 Manufactured Casework - Metal and Resin

SUBMITTALS
A. Referto Section 01 33 00.

B. Product Data: Submit manufacturer’s current Product Data including specifications, handling, storage
and installation instructions, and maintenance and cleaning recommendations.

C. Maintenance Manual: Provide to Owner, maintenance and warranty data in “Maintenance Manual”
compliant with Section 01 77 00 at Maintenance Demonstration at Substantial Completion.

QUALITY ASSURANCE

A. Single Source Responsibility: Provide materials made of components, with uniform texture and color
or blend, furnished by 1 manufacturer for each different product required.

B. Qualifications:
1. Contractor: 3 years experience in the installation of laboratory equipment.
2. Personnel: For actual installation of laboratory equipment, use personnel skilled in work required,
completely familiar with manufacturer's recommended methods of installation, thoroughly familiar
with requirements of work.

PROJECT CONDITIONS

A. Existing Conditions: Drawings do not purport to show actual dimensions but are intended only to
establish location and scope of Work. Field-verify dimensions and assume full responsibility for their
accuracy.

MAINTENANCE

A. Extra Materials: Provide for maintenance purposes, 2 additional HEPA filters. Deliver and store as
directed by Owner.

PART 2 PRODUCTS

2,01

MANUFACTURER

A. Standard of Quality: Design is based on products of Labconco Corporation, Kansas City, MO
www.labconco.com

B. Other Acceptable Manufacturers: Subject to compliance with specified requirements, acceptable

manufacturers and products are:
1. Manufacturer of comparable products submitted in compliance with Section 01 25 13.

Laboratory Fume Hoods
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2.02 COMPONENTS

A

Filtered Benchtop Fume Hood:

1. Dimensions: 48-inch wide by 37.7-inch deep by 66.2-inch high.

2. Electrical: 115V, 50/60 Hz, 10A.

3. Airflow Type: Bypass.

4. Air foil Type: Eco-Foil.

5. Integral Blower.

6. Conformance: AFNOR NF-X, ANSI Z9.5, ASTM E84, CAN/CSA C22.2, Modified ASHRAE 110,
SEFA 9, UL 61010.

7. LED Lighting.

8. 11.75-foot power cord with plug.

9. Sash Type: Cable and pulley.

10. Style: Benchtop with 48-inch wide base cabinet.

11. Dished epoxy top and left rear cup sink.

12. Neutrodine Unisorb filter, HEPA filter, replacement ammaonium pre-fiiter.

Accessories:

1.

Other Materials: Materials not specifically described but required for complete, proper installation
of equipment, subject to acceptance of Engineer.

PART 3 EXECUTION

3.01 INSTALLATION

A. Clean surfaces thoroughly prior to installation.

B.

Install in accordance with manufacturer's instructions, approved submittals and in proper relationship
with adjacent construction. Secure work surfaces to casework securely. Test for proper operation and
adjust until proper operation is achieved.

3.02 PROTECTION

A. Protect installed products until completion of project.

B.

Touch-up, repair or replace damaged products before Substantial Completion

END OF SECTION

Laboratory Fume Hoods
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SECTION 221513

GENERAL-SERVICE COMPRESSED-AIR PIPING

PART 1 GENERAL

1.01

1.02

1.03

1.04

1.05

1.06

SUMMARY

A. This Section includes piping and related specialties for general-service compressed-air systems
operating at 150 psig (1035 kPa) or less.

ACTION SUBMITTALS

A. Product Data: For the following:

1. Pressure regulators. Include rated capacities and operating characteristics.

2. Automatic drain valves.

3. Filters. Include rated capacities and operating characteristics.

4. Lubricators. Include rated capacities and operating characteristics.
INFORMATIONAL SUBMITTALS

A. Field quality-control test reports.
CLOSEOUT SUBMITTALS

A. Operation and maintenance data.
QUALITY ASSURANCE

A. ASME Compliance: Comply with ASME B31.9, "Building Services Piping," for low-pressure
compressed-air piping.

RELATED SECTIONS
A. Section 22 01 20 - Plumbing General Provisions

B. Section 40 23 02 - Steel Process Pipe

PART 2 PRODUCTS

2.01

PIPES, TUBES, AND FITTINGS

A. Steel Pipe: ASTM A 53/A 53M, Type E or S, Grade B, black with ends threaded according to
ASME B1.20.1.
1. Steel Nipples: ASTM A733, made of ASTM A53/A53M or ASTM A106, Schedule 40, galvanized
seamless steel pipe. Include ends matching joining method.
Malleable-Iron Fittings: ASME B16.3, Class 150 or 300, threaded.
Malleabte-Iron Unions: ASME B16.39, Class 150 or 300, threaded.
Steel Flanges: ASME B16.5, Class 150 or 300, carbon steel, threaded.
Wrought-Steel Butt-Welding Fittings: ASME B16.9, Schedule 40.
Steel Flanges: ASME B16.5, Class 150 or 300, carbon steel.

Dol wN

B. Copper Tube: ASTM B88, Type K or L (ASTM B 88M, Type A or B) seamless, drawn-temper, water

tube.
1. Wrought-Copper Fittings: ASME B16.22, solder-joint pressure type or MSS SP-73, wrought
copper with dimensions for brazed joints.

General-Service Compressed-Air Piping

MADWU 167818 221513 -1



ADDENDUM 5
2. Cast-Copper-Alloy Flanges: ASME B16.24, Class 150 or 300.
3. Copper Unions: ASME B16.22 or MSS SP-123.
a. Transition Couplings for Metal Piping: Metal coupling or other manufactured fitting same size
as, with pressure rating at least equal to and ends compatible with, piping to be joined.

2.02 JOINING MATERIALS

A. Pipe-Flange Gasket Materials: Suitable for compressed-air piping system contents.

1.  ASME B16.21, nonmetallic, flat, full-face, asbestos free, 1/8-inch (3.2-mm) maximum thickness.

B. Flange Bolts and Nuts: ASME B18.2.1, carbon steel, unless otherwise indicated.

C. Solder Filler Metals: ASTM B 32, lead-free alloys. Include water-flushable flux according to
ASTM B813.

D. Brazing Filler Metals: AWS A5.8/A5.8M, BCuP Series, copper-phosphorus alloys for general-duty
brazing, unless otherwise indicated.

E. Solvent Cements for Joining PVC Piping: ASTM D2564. include primer complying with ASTM F656.

2.03 VALVES

A. Metal Ball, Butterfly, Check, and Gate Valves: Provide all required gate, ball, check valves and outlet
connections on air compressor units. Size for maximum flow rating on the compressor unit.

B. Gate Valves: MSS SP-80, Class 125, bronze body, bronze trim, rising stem, handwheel, inside screw,
solid wedge disc, solder ends.

C. Ball Valves: MSS SP-110, Class 150, 400 psi CWP, bronze two-piece body, chrome plated brass ball,
regular port, Teflon seats and stuffing box ring, blowout proof stem, lever handle with balancing stops,
solder ends with union.

D. Swing Check Valves: MSS SP-80, Class 125, bronze body and cap, bronze swing disc with rubber

seat, solder ends.

2,04 DIELECTRIC FITTINGS

A

B.

General Requirements for Dielectric Fittings: Combination fitting of copper alloy and ferrous materials
with insulating material; suitable for system fluid, pressure, and temperature. Include threaded, solder-
joint, plain, or weld-neck end connections that match piping system materials.

Dielectric Unions: Factory-fabricated union assembly, for 250-psig (1725-kPa) minimum working
pressure at 180 deg F (82 deg C).

2.05 FLEXIBLE PIPE CONNECTORS

A.

Bronze-Hose Flexible Pipe Connectors: Corrugated-bronze tubing with bronze wire-braid covering and
ends brazed to inner tubing.

1. Working-Pressure Rating: 200 psig (1380 kPa) minimum.

2. End Connections, NPS 2 (DN 50) and Smaller: Threaded copper pipe or plain-end copper tube.
3. End Connections, NPS 2-1/2 (DN 65) and Larger: Flanged copper alloy.

Stainless-Steel-Hose Flexible Pipe Connectors: Corrugated-stainless-steel tubing with stainless-steel
wire-braid covering and ends welded to inner tubing.

1. Working-Pressure Rating: 200 psig (1380 kPa) minimum.

2. End Connections, NPS 2 (DN 50) and Smaller: Threaded steel pipe nipple.

3. End Connections, NPS 2-1/2 (DN 65) and Larger: Flanged steel nipple.

General-Service Compressed-Air Piping
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2.06 SPECIALTIES

A. Safety Valves: ASME Boiler and Pressure Vessel Code: Section VIII, "Pressure Vessels,"
construction; National Board certified, labeled, and factory sealed; constructed of bronze body with
poppet-type safety valve for compressed-air service.

1. Pressure Settings: Higher than discharge pressure and same or lower than receiver pressure
rating.

B. Air-Main Pressure Regulators: Bronze body, direct acting, spring-loaded manual pressure-setting
adjustment, and rated for 250-psig (1725-kPa) inlet pressure, unless otherwise indicated.

C. Air-Line Pressure Regulators: Diaphragm or pilot operated, bronze body, direct acting, spring-loaded
manual pressure-setting adjustment, and rated for 200-psig (1380-kPa) minimum inlet pressure,
unless otherwise indicated.

D. Automatic Drain Valves: Stainless-steel body and internal parts, rated for 200-psig (1380-kPa)
minimum working pressure, capable of automatic discharge of collected condensate.

E. Coalescing Filters: Coalescing type with activated carbon capable of removing water and oil aerosols;
with color-change dye to indicate when carbon is saturated and warning light to indicate when
selected maximum pressure drop has been exceeded. Include mounting bracket if wall mounting is
indicated.

F. Mechanical Filters: Two-stage, mechanical-separation-type, air-line filters. Equip with deflector plates,
resin-impregnated-ribbon-type filters with edge filtration, and drain cock. Include mounting bracket if
wall mounting is indicated.

2.07 QUICK COUPLINGS

A. General Requirements for Quick Couplings: Assembly with locking-mechanism feature for quick
connection and disconnection of compressed-air hose.

B. Through brass body with O-ring or gasket seal and stainless-steel or nickel-plated-steel operating
parts.

PART 3 EXECUTION
3.01 PIPING APPLICATIONS

A. Low-Pressure Compressed-Air Distribution Piping: Use one of the following piping materials as
indicated on drawings for each size range:
1. NPS 2 (DN 50) and Smaller: Type K or L (Type A or B), copper tube; wrought-copper fittings; and
brazed joints.

B. Drain Piping: Use one of the following piping materials:
1. NPS 2 (DN 50) and Smaller: Type M (Type C) copper tube; wrought-copper fittings; and brazed
or soldered joints.
2. NPS 2 (DN 50) and Smaller: PVC pipe and fittings; and solvent-cemented joints.
3.02 VALVE APPLICATIONS

A. Equipment Isolation Valves: Safety-exhaust, copper-alloy ball valve with exhaust vent and pressure
rating at least as great as piping system operating pressure.

3.03 PIPING INSTALLATION

A. Drawing plans, schematics, and diagrams indicate general location and arrangement of compressed-
air piping. Indicated locations and arrangements were used to size pipe and calculate friction loss,

General-Service Compressed-Air Piping
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expansion, air-compressor sizing, and other design considerations. Install piping as indicated unless
deviations to layout are approved on Coordination Drawings.

B. Install piping concealed from view and protected from physical contact by building occupants, unless
otherwise indicated and except in equipment rooms and service areas.

C. Install piping indicated to be exposed and piping in equipment rooms and service areas at right angles
or parallel to building walls. Diagonal runs are prohibited, unless otherwise indicated.

D. Install piping above accessible ceilings to allow sufficient space for ceiling panel removal and to
coordinate with other services occupying that space.

E. Install piping adjacent to equipment and machines to allow service and maintenance.
F. Install air and drain piping with 1 percent slope downward in direction of flow,

G. Install nipples, flanges, unions, transition and special fittings, and valves with pressure ratings same as
or higher than system pressure rating, unless otherwise indicated.

H. Equipment and Specialty Flanged Connections:
1. Use steel companion flange with gasket for connection to steel pipe.
2. Use cast-copper-alloy companion flange with gasket and brazed joint for connection to copper
tube. Do not use soldered joints for connection to air compressors or to equipment or machines
producing shock or vibration.

I, Install branch connections to compressed-air mains from top of main. Provide drain leg and drain trap
at end of each main and branch and at low points.

J. Install thermometer and pressure gage on discharge piping from each air compressor and on each
receiver.

K. Install piping to permit valve servicing.

-

Install piping free of sags and bends.
Install fittings for changes in direction and branch connections.

Install unions, adjacent to each valve and at final connection to each piece of equipment and machine.

o z =g

Install sleeves for piping penetrations of walls, ceilings, and floors.

Install sleeve seals for piping penetrations of concrete walls and slabs.

Install escutcheons for piping penetrations of walls, ceilings, and floors.

Ream ends of pipes and tubes and remove burrs. Bevel plain ends of steel pipe.

Remove scale, slag, dirt, and debris from pipe and fittings before assembly.

e >

Threaded Joints: Thread pipe with tapered pipe threads according to ASME B1.20.1. Apply
appropriate tape or thread compound to external pipe threads.

U. Brazed Joints for Copper Tubing: Join according to AWS's "Brazing Handbook," "Pipe and Tube"
Chapter.

V. Soldered Joints: Apply ASTM B813, water-flushable flux, unless otherwise indicated, to tube end. Join
according to ASTM B828 or CDA's "Copper Tube Handbook."

General-Service Compressed-Air Piping
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3.04

3.05

3.06

3.07

3.08

ADDENDUM 5

W. Flanged Joints: Use asbestos-free, nonmetallic gasket suitable for compressed air. Join flanges with
gasket and bolts according to ASME B31.9 for bolting procedure.

X. Solvent-Cemented Joints for PVC Piping: Clean and dry joining surfaces. Comply with ASTM F402 for
safe-handling practice of cleaners, primers, and solvent cements. Apply primer and join according to
ASME B31.9 for solvent-cemented joints and to ASTM D2672.

Y. Dissimilar Metal Piping Material Joints: Use dielectric fittings.

VALVE INSTALLATION

A. Install shutoff valves and unions or flanged joints at compressed-air piping to air compressors.

B. Install shutoff valve at inlet to each automatic drain valve, filter, lubricator, and pressure regulator.

C. Install check valves to maintain correct direction of compressed-air flow to and from compressed-air
piping speciaities and equipment.

DIELECTRIC FITTING INSTALLATION

A. Install dielectric unions in piping at connections of dissimilar metal piping and tubing.
FLEXIBLE PIPE CONNECTOR INSTALLATION

A. Install flexible pipe connectors in discharge piping of each air compressor.

B. Install bronze-hose flexible pipe connectors in copper compressed-air tubing.

C. Install stainless-steel-hose flexible pipe connectors in steel compressed-air piping.
SPECIALTY INSTALLATION

A. Install safety valves on receivers in quantity and size to relieve at least the capacity of connected air
COMpPressors.

B. Install air-main pressure regulators in compressed-air piping at or near air compressors.
C. Install air-line pressure regulators in branch piping to equipment.

D. Install automatic drain valves on aftercoolers, receivers, and dryers. Discharge condensate onto
nearest floor drain.

E. Install coalescing filters in compressed-air piping at or near air compressors and upstream from
mechanical filters.

F. Install mechanical filters in compressed-air piping at or near air compressors and downstream from
coalescing filters.

G. Install quick couplings at piping terminals for hose connections.
H. Install hose assemblies at hose connections.

HANGER AND SUPPORT INSTALLATION

A. Vertical Piping: MSS Type 8 or 42, clamps.

B. Individual, Straight, Horizontal Piping Runs:

1. 100 Feet (30 m) or Less: MSS Type 1, adjustable, steel clevis hangers.
2. Longer Than 100 Feet (30 m): MSS Type 43, adjustable roller hangers.

General-Service Compressed-Air Piping
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C. Multiple, Straight, Horizontal Piping Runs 100 Feet (30 m) or Longer: MSS Type 44, pipe rolls. Support
pipe rolls on trapeze.

D. Base of Vertical Piping: MSS Type 52, spring hangers.
E. Support horizontal piping within 12 inches (300 mm) of each fitting and coupling.
F. Rod diameter may be reduced 1 size for double-rod hangers, with 3/8-inch (10-mm) minimum rods.

G. |Install hangers for Schedule 40, steel piping with the following maximum horizontal spacing and
minimum rod diameters:
1. NPS 1/4 to NPS 1/2 (DN 8 to DN 15): 96 inches (2400 mm) with 3/8-inch (10-mm) rod.
2. NPS 3/4 to NPS 1-1/4 (DN 20 to DN 32): 84 inches (2100 mm) with 3/8-inch (10-mm) rod.
3. NP8 1-1/2 (DN 40): 12 feet (3.7 m) with 3/8-inch (10-mm) rod.
4. NPS 2 (DN 50): 13 feet (4 m) with 3/8-inch (10-mm) rod.

H. Install supports for vertical, Schedule 40, steel piping every 15 feet (4.6 m).

I.  Install hangers for copper tubing with the following maximum horizontal spacing and minimum rod
diameters:
1. NPS 1/4 (DN 8): 60 inches {1500 mm) with 3/8-inch (10-mm) rod.

NPS 3/8 and NPS 1/2 (DN 10 and DN 15): 72 inches (1800 mm) with 3/8-inch (10-mm) rod.

NPS 3/4 (DN 20): 84 inches (2100 mm) with 3/8-inch (10-mm) rod.

NPS 1 (DN 25): 96 inches (2400 mm) with 3/8-inch (10-mm) rod.

NPS 1-1/4 (DN 32): 108 inches (2700 mm) with 3/8-inch (10-mm) rod.

NPS 1-1/2 (DN 40): 10 feet (3 m) with 3/8-inch (10-mm) rod.

NPS 2 (DN 50): 11 feet (3.4 m) with 3/8-inch (10-mm) rod.

NoorwN

J. Install supports for vertical copper tubing every 10 feet (3 m).
3.09 FIELD QUALITY CONTROL
A. Perform field tests and inspections.

B. Tests and Inspections:

1. Piping Leak Tests: Test new and madified parts of existing piping. Cap and fill general-service
compressed-air piping with oil-free dry air or gaseous nitrogen to pressure of 50 psig (345 kPa)
above system operating pressure, but not less than 150 psig (1035 kPa). Isolate test source and
let stand for four hours to equalize temperature. Refill system, if required, to test pressure; hold
for two hours with no drop in pressure.

2. Repair leaks and retest until no leaks exist.

3. Inspect filters lubricators and pressure regulators for proper operation.

END OF SECTION

General-Service Compressed-Air Piping
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SECTION 22 1519

PACKAGED COMPRESSED AIR SYSTEM

PART 1 GENERAL

1.01 SUMMARY

A.

B.

Furnish and install one (1) dual reciprocating air compressor assembly.

Furnish and install carrier piping systems as specified in Section 22 15 13 between the compressed air
equipment specified herein and/or shown on the Drawings and the serviced equipment and devices.

The compressor package shall be supplied by an equipment vendor who is authorized to sell and
service the compressor supplied. The vendor shall maintain a service center within a 100-mile radius

from the Project site.

Each compressor assembly shall be pre-tested and pre-wired, including an alternator control panel, air
dryer, and all other related accessories.

Materials or features not specified herein shall be manufacturer’s standard for equipment and shall be
included to comprise a complete and reliable system suitable for specified operating conditions.

1.02 SYSTEM DESCRIPTION

A.

Function: Air from the air compressors shall be utilized by all the pneumatic operators of various
valves throughout the facility, including but not limited to the screen air valves.

Controls: Start-up control shall be provided to turn the compressors on and off automatically. The air
dryer will cycle off and on with the compressor. A pressure switch shall start the unit when the
receiving tank pressure drops to a cut-in level and shall shut off power to the motor when a pre-
determined cut-off pressure is reached.

Alternator Control: Lead and lag status for the dual compressors shall automatically change with each
operating cycle when the unit is supplying air from only 1 of the compressors. Additionally, the
alternator shall start up the second compressor in the event the air requirement exceeds the capacity
of the 1 compressor operating alone in the automatic mode.

1.03 SUBMITTALS

A

Submit shop drawings, and preliminary operation and maintenance manuals for all equipment
furnished.

Submit final operation and maintenance instructions before requesting payment for this section of
work.

1.04 WARRANTY

A

The manufacturer shall warranty the units against defects in workmanship and materials for a period of
2 years from the date of substantial completion (when unit is placed into normal use, operation and
service). The warranty shall be in published form and apply to all similar units. A warranty offered by a
representative will not be acceptable in lieu of the manufacturer’s warranty. Refer to Section 01 78 37.

Packaged Compressed Air System

MADWU 167818 221519 -1



ADDENDUM 5

PART 2 PRODUCTS

2,01 COMPRESSOR ASSEMBLIES

A.

B.

Provide one complete air compressor assembly.

Manufacturers:

1. Quincy QR-25 model FF210.

2. Equivalent by Ingersoll-Rand, or
3. Prior approved equal.

Construction and Features:

1. Style: duplex, tank mounted.

2. Tank orientation: Horizontal.

3. Construction:

a. 1 piece cast iron with totally enclosed crankcase.

b. Removable, heat-treated, precision-finished disc valves.

c. Tapered roller main bearings.

Displacement per Compressor: 6.7 cfm at 80 psi FAD and 886 rpm.

Cooling: Deep finned, air-cooled cylinders.

Lubrication: Pressure lubrication with a positive displacement pump driven by the main

crankshaft.

7. Air Control Valve: Valve integrated with oil pressure system to keep each compressor unlocaded
at start-up until normal operating speed and oil pressure is reached.

8. Low OQil Protection: Compressor shall be unloaded in the event of loss of oil pressure or level.

9. Safety Valve: Excessive pressure in the cylinder shall be vented by a valve. Operation shall be
automatic, not requiring resetting upon return to normal pressure.

10. Separator: In-line air/oil separators shall be installed between each of the compressors and the
receiving tank.

11. Thermal Protection: Each compressor shall be protected by thermal overload.

ook

Motors
1. Open, drip-proof.
2. V-Belt Assembly:
a. Balanced fan flywheels.
b. Enclosed belt guards.
c. Belt take-ups.
3. Electric power: 2 HP, 480 volt, 3 phase, 60 Hz.
4. Starters equipped with circuit breakers.

Alternator Control Panel:

1. Provide one (1) panel for the Well 8 air compressor installations.

2. Completely wired.

3. Two (2) motor starters

4. Provide a circuit breaker disconnect. This disconnect may be supplied integral to the Alternator
Panel, or as a separate, enclosed circuit breaker disconnect mounted directly adjacent to the
alternator panel.

Fused control panel disconnect.

Motor contactors.

3 phase overload relays.

Auxiliary contacts.

6-digit run time meter for each compressor

NEMA 1 enclosure.

Lead/Lag switches that also allow the plant operator to manually select either compressor to
repeatedly cycle while the other compressor remains off-line.

TavoeNo;

a0

Receiving Tank:
1. Size of receiver (gallons): 60-gallon capacity.
2.  ASME coded for 200 psig.

Packaged Compressed Air System
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Automatic drain.

Safety valve.

Shut-off valve.

Pressure regulating valve.

Pressure gauge.

Low Pressure Alarm Contact.

a. Factory set to 30 psi.

b. Provide one 120Volt rated, SPDT, dry alarm contact for remote annunciation to SCADA for
the compressor low pressure,

9. High Pressure Alarm Contact:
a. Factory set to 130 psi.
b. Provide one 120Volt rated, SPDT, dry alarm contact for remote annunciation to SCADA for

the compressor high pressure.

10. Cut-In Pressure: 80 psig, adjustable w/gauge.

11. Cut-Out Pressure: 100 psig, adjustable w/gauge.

12. Regulator provided on tank. Regulated To: 60 psig, adjustable 40 to 110 psi.

13. Supported off floor by four legs welded to underside.

O N oA W

2.02 AIRFILTERS:

A. Approved Manufacturers:
1. Domnick Hunter
2. Prior approved equal.
B. Pre-Filter
1.  Model A0-0058G, High Efficiency filtration, in-line with auto-drain.
a. Particulate removal to 1.0 micron at design air flow.
b. Integral pressure gauge to measure pressure drop across filter.
C. After Filter
1. Model AA-0058G, High Efficiency oil filtration, in line with auto drain:
a. Particulate removal to 0.01 micron at design air flow.
b. Integral pressure gauge to measure pressure drop across filter.
2.03 DRYERS
A. Provide one dryer assembly.
B. Model Zeks HeatSink™ 10 HSE, 115/1/60. cycling dryer, or approved equal.
C. Refrigerated, cycling air dryer with separate compressed air and refrigerant circuits.
D. Capacity: 10 cfm at 100 degrees F inlet air, producing air with a pressure dewpoint of 33 degrees F to
38 degrees F. :
E. Automatic, completely wired, 115-volt, 60 Hz, 1 phase.
F. Automatic drain.
G. Wall mounted. Provide angle iron wall mounting bracket.
H. Provide cycling controls.
I.  1/2-inch FPT pipe connections.
J. 6-foot power cord.

Packaged Compressed Air System
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2.04 QUICK CONNECTS

A

B.

Provide 1/4-inch NPT quick connects at the end of stainless steel air lines where shown on the
Drawings and/or specified herein and in Section 23 15 13.

Coordinate with Owner Requirements.

PART 3 EXECUTION

3.01 INSTALLATION

A

The compressor assembly shall be installed as shown on the Drawings and in accordance with the
manufacturer’'s recommendations.

All erection and lubrication procedures shall be accomplished according to the manufacturer’s
recommendation.

Installation of piping and electrical shall conform to the methods and materials specified throughout the
Contract Documents.

3.02 PIPING, MOUNTING AND DRAINS

A

All piping shall be provided with sufficient expansion joints, guides, and anchors and be supported so
as to preclude the possibility of exerting undue forces and moments on the equipment flanges.

Suitable flexible connectors shall be furnished to isolate the equipment from the piping system.
Contractor shall provide all air piping, hangers, and supports.

Drip funnels and drain piping shall be installed to convey discharge from all automatic drain valves and
the air dryer to the nearest floor drain.

Drain piping shall be copper piping sized in accordance with manufacturer’'s recommendation and
installed plumb and parallel to the lines of the building and shall not project into the work path.

Install the filter between the receiving tank and dryer. Refrigerated dryer shall be wall mounted. Provide
brackets and support base and anchor as required.

3.03 ANCHORS

A

B.

Contractor shall place all anchors in accordance with certified prints supplied by the equipment
supplier.

Anchor bolts shall be 304 stainiess steel, adhesive type.

3.04 POWER AND WIRING

A

B
C.
D

460 volt, 3 phase, 60 Hz. power shall be brought to the mounting locations.
115 volt, 1 phase, 60 Hz. power shall be brought to the mounting locations.
Alternator control panel and disconnect shall be wall mounted adjacent to the compressor units.

Make all final electrical and mechanical connections to complete the air compressor assembly.

Packaged Compressed Air System
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3.05 INSPECTION AND START-UP

A. After the Contractor has installed the equipment and the unit is capable of being operated, the equipment
manufacturer shall furnish a qualified representative to inspect the equipment and supervise field testing
and start-up.

B. After the equipment has been placed into operation, the manufacturer's representative shall make
all final adjustments for proper operation.

3.06 OPERATOR TRAINING

A. Manufacturer’s representative shall provide start-up training as specified in Section 01 77 00 to instruct
the Owner in operation and maintenance procedures and to certify to the Engineer that the equipment
is installed and operated correctly.

B. Provide minimum of 4 hours of operator fraining at Owner’s convenience after system is operational.

END OF SECTION

Packaged Compressed Air System
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SECTION 33 31 00

SANITARY SEWER SYSTEMS

PART 1 GENERAL

1.01 SUMMARY

A.

Section Includes:

Gravity sanitary sewer pipe.

Sanitary manholes and appurtenances.
Service connections.

Setrvice pipe.

Riser pipe.

S

Related Sections:
1. Section 31 23 34 - Trenching, Backfiling and Compaction
2. Section 33 01 10 - Tracer Wire

Method of Measurement:
1. Sewer Pipe:
a. Measure by distance in linear feet.
b. Measure along longitudinal axis from manhole centers with no deduction for fittings.
¢. Measure each pipe size, class, and depth zone separately.
2.  Manholes:
a. Measure each size and type individually as a unit.
b. Unitincludes granular foundation, base, precast barrel and cone sections, steps, rings,
frame, and cover to a depth of 10 feet.
c. Measure depth from lowest invert to top of frame.
3. Excess Manhole Depth:
a. Measure by distance in linear feet.
b. Measure total distance from lowest invert to top of frame less 10 feet.
4. Manhole Drop Section:
a. Measure by distance in linear.
b. Measure from upper to lower pipe invert.
c. Unitincludes base extension, fittings, drop pipe, collar, and differential cost of special lateral
pipe material.
5. Manhole Connections: ,
a. Measure connections to an existing manhole as a unit.
b. Unit includes cutting and patching of manhole wall and base, and construction of a new
invert.
6. Service Connections: Measure fittings of each size and type as a unit.
7. Service Pipe:
a. Measure by distance in linear feet of each size.
b. Measure horizontally from end of riser fitting to end of pipe.
8. Riser Pipe:
a. Measure by distance in linear feet for each size.
b. Measure vertically from end of service wye connection fitting to end of riser fitting.

Basis of Payment:

1. Payment for acceptable quantities of sanitary sewer items shall be at the Contract Unit Price as
listed on the Bid Form.

2. All associated Work items shall be considered incidental.

3. Maintaining sanitary sewer service during construction shall be considered incidental.

Sanitary Sewer Systems
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1.02 REFERENCES

1.03

1.04

1.05

1.06

A.  ANSI:
1. A21.4 - Standard for Cement - Mortar Lining for Ductile Iron Pipe and Fittings
2. A21.11 - Standard for Rubber - Gasket Joints for Ductile Iron Pressure Pipe and Fittings
3. A21.51 - Standard for Ductile Iron Pipe Centrifugally Cast
4. A21.53 - Standard for Ductile Iron Compact Fittings, 3-inch through 16-inch

s3]
>

STM:

A48 - Specification for Gray Iron Castings

A74 - Specification for Cast Iron Soil Pipe and Fittings

C76 - Specification for Reinforced Concrete Pipe

C361 - Specification for Reinforced Concrete Low Head Pressure Pipe
C425 - Specification for Compression Joints for VCP and Fittings

C478 - Specification for Precast Reinforced Concrete Manhole

C564 - Specification for Rubber Gaskets for Cast Iron Soil Pipe and Fittings
D2321 - Recommended Practice for Instailation of Flexible Thermo-plastic Sewer Pipe
. D3034 - Specification for PVC Sewer Pipe and Fittings

0. F477 - Elastomeric Seals for Joining Plastic Pipe

1. F714 - Specification for PE Sewer Pipe and Fittings

TR0 NOORLN

SUBMITTALS
A. Submit Shop Drawings for each manhole.
B. Quality Assurance/Control Submittals:
1. Submit Certificates of Compliance from manufacturers certifying that materials meet reference
specifications listed in Article 1.02.
2. Submit record of service connections weekly to Engineer.
HANDLING AND DELIVERY OF MATERIALS

A. Inspect pipe and materials during unloading process and notify Engineer of cracked, flawed or
otherwise defective material.

STAKING

A. Engineer shall provide necessary staking for all Work under this Section.
MAINTAINING SEWER SYSTEM

A. Maintain flow in sanitary sewers on continuous basis while construction is underway.

B. Plug sewers with inflatable plug. Provide pumps, portable generators, hoses, and related items
appurtenant to the Work.

Sanitary Sewer Systems
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PART 2 PRODUCTS

2.01 PIPE AND FITTINGS

A

B.

Provide the following:

Material Class Joint
PVC (within 200’ of Well |SDR 18 C-900 |Elastomeric Gasket
19 and as shown on SBR-35 Elastomeris-Gasket
drawings) ASTM D3034 |Water Stop Gasket
ASTM F477
Cement Lined Ductile Iron  |Class 52 Push-On (Pipe) Mechanical
ANSI A21.4 (Fittings)
ANSI A21.11
ANSI A21.51
ANSI A21.53
HDPE SDR 17 Butt-Fusion

Provide pipe and fittings of each material type from same manufacturer.

2.02 MANHOLES

A

Precast Sections:

1. ASTM C478.

2. Cone: Eccentric.

3. Pipe Joints: Gasketed, watertight.

Covers and Frames:

1. ASTM A48:
a. Type A: Neenah R1661, self-sealing lid with solid gasket, concealed pick-hole, not non-
rocking.

b. Adjustment Rings: Concrete, polypropylene, or approved equal, meeting AASHTO M-306,
H-25, and HS-25 support requirements

Steps:

1. ASTM C497

2. Steel, plastic coated

3. 16inch center on center

Manhole Boots:
1. ASTM C923

Chimney Seals: Internal/External Seals - Adaptor Inc. or approved equal.

Coat exterior or interior with chemical resistant coating to seal the entire manhole, from the
factory or field applied. Submit materials proposed during submittal process.

PART 3 EXECUTION

3.01 PREPARATION

A

B.

Line and Grade: Provide means for accurately transferring line and grade from ground surface stakes
to working point in trench.

Water Stops: Provide in manholes as required to prevent infiltration into system.

Sanitary Sewer Systems
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3.02 CONSTRUCTION REQUIREMENTS

A

Pipe Installation:

Comply with ASTM D2321 for PVC installation.

Inspect pipe for defects and cracks while suspended before lowering into trench.
Place pipe bell at upstream end of pipe length.

Install pipe from lower to higher invert elevation at a uniform slope between manholes.
Place plug in end of incomplete piping at end of day and when Work stops.

Provide watertight plugs at future connection plugs.

When water is present in trench, seals are to remain in-place while trench is pumped completely
dry.

See Section 31 23 33 for pipe foundation and backfill.

Maximum Allowable Deviation From Staked Grade:

a. Alighment: 0.30 feet.

b. Elevation: 0.02 percent.

Noghkwh =

©w w

Manhole installation:
1. Place precast manhole base on compacted granular subgrade.
2. Locate steps within 1 inch of vertical alignment and within 1 inch of required vertical spacing.
3. Provide monolithic base for drop manholes.
4. Maximum Allowable Deviation From Staked Grade:
a. Alignment: 0.30 feet.
b. Elevation: 0.03 feet.

3.03 FIELD QUALITY CONTROL

Remove all dirt and foreign material from pipe interior prior to testing.

Gravity Sewer Pipe:
1. Pipe Diameter 27 inches and Smaller: Air test.
2. Pipe Diameter Larger Than 27 Inches: Infiltration test.

Perform the following tests upon completion of sewer construction and prior to any external plumbing
connections:
1. Infiltration Test:
a. Manholes shall be watertight, with no leakage permitted.
b. Place 90-degree V-notch weirs in locations directed by Engineer to measure leakage in
sewer lines.
c. Allowable leakage rate shall be 100 gallons/day/inch diameter/mile of sewer between any
adjacent manholes.

d. Provide corrective measures for lines exceeding the allowable leakage rate.
2. Air Test:

a. Place inflatable sewer stoppers in manhole at each end of reach to be tested.

b. Connect 1 end of an air hose to plug used for air inlet.

c. Connect other end of hose to portable air control equipment.

d. This equipment consists of valves and pressure gages used to control the rate air flows to
the test section and to monitor air pressure inside the pipe.

e. Connect an air hose between compressor (or other source of compressed air) and control
equipment.

f.  Add air to pipe section. Monitor air pressure so pressure inside pipe does not exceed
5.0 psig.

g. When pressure reaches 4.0 psig, stop air supply so internal pressure is maintained for
2 minutes.

h. These 2 minutes allow time for air temperature to come to equilibrium with the pipe walls.

i.  During this time check plugs with soap solution to detect any plug leakage. If plugs are found
to leak, bleed off air, tighten plugs, and begin again by supplying air.

j.  After temperature has been allowed to stabilize for 2 minutes, disconnect air supply and
allow pressure to decrease to 3.5 psig.

k. At 3.5 psig, start stopwatch to determine time required for pressure to drop to 2.5 psig.

Sanitary Sewer Systems
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I.  Provide corrective measures for any line not meeting requirements.

m. Test results are usually better if sewer pipe walls are damp at time of testing.

n. Time shall be equal to or greater than the allowable time shown in table at end of this
Section.

3. Deflection Test:

a. Perform on PVC pipe at least 30 days after trench backfill has been placed.

b. Perform test by pulling a mandrel through each line between manholes without aid of
mechanical pulling devices.

c. Mandrel diameter: Minimum 95 percent of the base inside diameter of the pipe as follows:

Nominal Size 5% Deflection
(in.) Base I.D. Mandrel
4 3.874 3.68
6 5.742 5.46
8 7.665 7.28
10 9.563 9.08
12 11.360 10.79
15 13.897 13.20
18 16.975 16.13
21 20.004 19.01
24 22.481 21.36
27 25.326 24.06
30 28.639 27.21
33 32.224 30.61
36 35.808 34.02
42 40.401 38.38
48 46.094 43.79

d. The line will be considered acceptable if mandrel can progress through line without binding.
i e. Provide corrective measures for lines not meeting these requirements.

Sanitary Sewer Systems
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Time Required for a 0.5 PSIG Pressure Drop for Size and L.ength of Pipe Indicated

Sanitary Sewer Systems

3 4
1 2 Length Time Specified Minimum for Length (L) Shown
Pipe Minimum for for (minutes:seconds)
Diameter Time Minimum | Longer
(inches) | (minutes:seconds)| Time Length
(feet) |(seconds)
100 feet | 150 feet | 200 feet | 250 feet | 300 feet | 350 feet | 400 feet | 450 feet
4 1:53 597 190 L 1:53 1:53 1:53 1:53 1:53 1:53 1:53 1:53
6 2:50 398 427 L 2:50 2:50 2:50 2:50 2:50 2:50 2:51 312
8 3:47 298 760 L 3:47 3:47 3:47 3:.47 3:48 4:26 5:04 5:42
10 4:43 239 1.187 L 4:43 4:43 4:43 4:57 5:56 6:55 7:54 8:54
12 5:40 199 1.709 L 5:40 5:40 5:42 7:08 8:33 9:58 11:24 12:50
15 7:05 159 2671L 7:05 7:05 8:54 11:08 13:21 15:35 17:48 20:02
18 8:30 133 3.846 L 8:30 9:37 12:49 16:01 19:14 22:26 25:38 28:51
21 9:55 114 5.235L 9:55 13:05 17:27 21:49 26:11 30:32 34:54 39:16
24 11:20 99 6.837 L 11:24 17:57 22:48 28:30 34:11 39:53 45:35 51:17
27 12:45 88 8.653 L 14:25 21:38 28:51 36:04 43:16 50:30 57:42 64:54
30 14:10 80 10.683L | 17:48 26:43 35:37 44:31 53:25 62:19 71:13 80:07
33 15:35 72 12,926 L | 21:33 32:19 43:56 53:52 64:38 75:24 86:10 96:57
36 17:00 66 15.384 L | 25:39 38:28 5117 64:06 76:55 89:44 102:34 115:23
42 19:74 57 20.942L | 34:54 52:21 69:49 87:15 104:42 122:10 139:37 167.04
48 22:67 50 27.352L | 4535 68:23 91:11 113:58 | 136:46 159:33 182:21 205:09
END OF SECTION
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SECTION 40 23 20

PROCESS PIPING VALVES AND OPERATORS
PART 1 GENERAL
1.01 SUMMARY

A. Section Includes:
1. Process piping valves.
2. Process piping valve accessories.
3. Process piping valve installation.

B. Related Sections:
1. Section 40 23 00 - Process Piping General Provisions
2. Section 40 23 10 - Process Water and Waste Piping
3. Section 40 92 40 - Process Valve Actuators

1.02 SUBMITTALS

A. Submit in accordance with Section 01 33 00 - Submittal Procedures the following items:
1. Product data

2. Dimensions
3. Manufacturer recommendations for installation

PART 2 PRODUCTS

2.01 MATERIAL

A. Size, joint type, and body material of process valves shall correspond to the size, joint type, and
material of adjacent piping, unless otherwise stated on Contract Drawings and specifications.

2.02 EQUIPMENT

A. Gate Valves (3-inch or larger):

1. Valves shall be resilient seated gate valves conforming to the latest revision of AWWA standard
C-509.

2. Valves shall be non-rising stem, opening by turning stem left and provided with a handwheel,
unless otherwise shown or specified, and the word "open” and an arrow cast in the metal to
indicate direction to open.

3. The wedge shall be cast iron completely encapsulated, except for guide and stem nut areas, with
polyurethane rubber.

4. The polyurethane sealing rubber shall be permanently bonded to the cast iron wedge to meet
ASTM tests for rubber to metal bond ASTM D429.

5. Stem shall be cast bronze with integral collars in full compliance with AWWA standards. The stem
stuffing box shall be the O-ring seal type with two O-rings located above the thrust collar. The two
O-rings shall be replaceable with valve fully open and subjected to full rated working pressure.

6. Provide two low torque thrust bearings located above and below the stem collar. The stem nut
shall be independent of wedge and shall be made of solid bronze.

7. There shall be a smooth unobstructed waterway free of all pockets, cavities and depressions in
the seat area.

8. The body and bonnet shall be coated on the interior and exterior with fusion bonded epoxy.

9. Each valve shall have manufacturer's name, size, pressure rating, and year in which
manufactured cast on the body.

10. Prior to shipment from factory, each valve shall be tested by hydrostatic pressure equal to twice the
specified working pressure.

11. Approved Manufacturers: Clow, American, Mueller, M&H, or approved equal.

Process Piping Valves and Operators
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B. Butterfly Valves:
1. Butterfly valves 3-inch through 30-inch shall have flanged ends and meet or exceed the
requirements of AWWA C504 Class 1508 and MSS SP-67.
2. Valve body shall be ASTM A126 Class B cast iron.
3. Disc:

a. 3-inch to 20-inch valves: The disc shall be a lens-shaped design to afford minimal pressure

drop and line turbulence. Materials of construction shall be:

1)  3-inch to 6-inch: ASTM A351 gr. CF8N stainless steel disc

2) 8-inch to 20-inch: ASTM A126, Class B cast iron disc with a stainless steel Type 316
edge

b. 24-inch and larger valves: All valve discs shall be constructed of ductile iron ASTM A536
with a stainless steel seating edge. The disc shall not have any hollow chambers that can
entrap water. All surfaces shall be visually inspected and measurable to assure all structural
members are at full disc strength. Disc and shaft connection shall be made with stainless
steel pins.

4. Valve stem shall be 304 stainless steel and shall be supported on upper and lower nylon
bearings.

5. Seat and stem seals shall be acrylonitrile-butadiene.

6. The seat shall be compression molded in the body and shall conform to ASTM D429 test
standards.

7.  All process butterfly valves throughout the treatment facility shail be by the same manufacturer.

Contractor shall coordinate with fabricated gravity filter supplier.

8. Operators

a. Hand levers shall be provided for all 4-inch and smaller butterfly valves. Hand levers shall be
directly connected to the shaft, parallel to the disc, and shall rotate 90° from full open to tight
close. Unless otherwise noted, levers shall include a locking device to assure positive disc
position in the open, closed and at least 8 intermediate positions around the quadrant of
rotation.

b. Handwheel operators shall be provided for all 6-inch and larger butterfly valves. Valves with
centerlines more than 6 feet above the floor shall be equipped with chain wheels and chains.
Handwheel operators (geared actuators) shall be furnished with a 2-inch AWWA nut, cast
iron handwheel. Handwheels shall have a maximum diameter of 12 inches. The operator
shall be capable of throttling the valve in any position and holding this position under all
operating conditions. The unit shall be of the worm screw or traveling nut type, totally
enclosed, operating in a lubricant. Exterior position indication shall be provided. Maximum
handwheel or chainwheel pull shall be 80 pounds at the rim.

c. Handwheel floorstand operators and torque tubes shall be provided for valves as shown on
the drawings. The floorstand operators shall include position indicators and geared
actuators. Henry Pratt Diviner Handwheel Floorstand or equivalent by Dezurik.

d. All butterfly valves shall be provided with position indicators.

e. Provide electric or pneumatic actuators where shown on the drawings in accordance with the
Pneumatic Actuators article of this section or Section 40 92 40.

f.  Provide torque tubes, extension bonnets, u-joints, steady bearings, wall brackets, and
extension shafts as shown on the drawings and required for a complete functioning system.
ltems shall be manufactured by Henry Pratt Company or equivalent by Dezurik.

g. Provide extended necks with wall brackets where shown on the Drawings. The extended
neck shall be made of an interior 6-inch diameter schedule 80 steel pipe, with the exterior
being made of 8-inch schedule 40 pipe. Extended neck braces shall consist of drill-in type
anchor bolts with galvanized or stainless steel pipe supports.

9. All process butterfly valves throughout the treatment facility shall be by the same manufacturer.

a. In-plant butterfly valves shall be Pratt 2FIl by Plant and Flanged, Pratt Triton XR-70 by Plant
and Flanged, or DeZurik BAW. No substitutes.

b. Buried butterfly valves shall be Pratt Groundhog or DeZurik BAW.

¢. Buried valves shall have an AWWA nut and valve box.

C. Swing Check Valves (Air Cushioned)

1. The swing check valve shall be constructed with heavy cast iron or cast steel body with a bronze
or stainless steel seat ring, a non-corrosive shaft for attachment of weight and lever, and

Process Piping Valves and Operators
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complete non-corrosive trim cushion chamber. Body shall have minimum 175 psi pressure rating
and shall be provided with ANS! standard 125-pound flanges.

Valve shall absolutely prevent the return of water, soil, or gas back through the valve when the
inlet pressure decreases below the deliver pressure. The valve must be tight seating, and must
be cushioned in operation. The seat ring must be renewable.

The cushion chamber shall be of bronze construction and the shock absorption by air. The
cushion chamber shall be attached to the side of the valve body externally and so constructed
with a piston operating in a chamber that will effectively permit the valve to be operated without
any hammering action. The cushion chamber shall be arranged that the closing will be adjustable
to meet the service requirements.

The valve disc shall be convex and of cast iron or cast steel and shall be suspended from a non-
corrosive shaft which will pass through a stuffing box and be connected to the cushion chamber
on the outside of the valve.

All material and workmanship shall be first class throughout and the purchaser reserves the right
to inspect this valve before shipment.

Air cushioned swing check valves shall be Golden Anderson Figure No. 250-D, or APCO

Series 250.

D. Plastic Ball Valves:

1.

Furnish true union manually operated ball valves in PVC construction.

2. Valves shall have lever operators unless otherwise noted.
3. Ball valves as manufactured by Chemtrol, or equal, and which meet these specifications will be
accepted.
E. Piug Valves:
1. In-Plant Plug Valves - General:

a. Valves on sludge, sewage and water shall be non-lubricated eccentric type with resilient-
faced plugs. Valves shall be operated by nuts, or cast iron handwheels or chainwheels as
indicated on the Drawings. Operators whose center line is 6'-6" or higher above the
operating floor, shall be equipped with galvanized shrouded pocket handwheels and
sherardized chains. Bolt-on chainwheels for mounting on standard handwheels will not be
acceptable. Handwheels and chainwheels shall have a maximum diameter of 12 inches.
Maximum handwheel or chainwheel pull shall be 80 pounds at the rim.

b. All valves, except those indicated on the Drawings, shall be equipped with gear actuators. All
bearing surfaces shall be enclosed, suitable for running in oil or grease with seals provided
on all shafts to prevent entry of dirt and water into the actuator. Actuator shall clearly indicate
valve position and an adjustable stop shall be provided to set closing. Valve packing
adjustment on non-submerged valves having adjustable packing shall be accessible without
removing the actuator from the valve. Construction of actuator housing shall be cast iron or
semi-steel. All exposed nuts, bolts, and washers shall be zinc plated.

¢. Provide pneumatic actuators where shown on the Drawings in accordance with
Section 40 92 40.

d. Certified copies of proof-of-design test reports shall be furnished in accordance with
AWWA C504, Section 5.2.

F. Air Release and Air Release/Vacuum Breaker Valves

1.

General:

a. Air release valves, air/vacuum release valves and combination air valves shall conform to
AWWA C512 and be manufactured by APCO Valve Corporation; Val-Matic; Crispin; or
equal.

b. Body, cover and baffle shall be cast or ductile iron. Fasteners, internal linkage, internal parts,
floats, and float guide shall be stainless steel. Elastomers shall be Buna-N.

c. Allvalves shall be furnished with an inlet shut-off bail valve. Discharge lines shall extend
down to 18 inches above the floor.

d. Valves on sewage lines shall be equipped with backflushing attachments consisting of a
1-inch blow-off valve, shut-off valve, and quick disconnect coupling and a minimum of 6 feet
of back-flushing hose.

e. Add a pipe saddle if valve and pipe tap size required for flow condition are too large to allow
adequate thread depth.

Process Piping Valves and Operators
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f.  Venting rate and size for all valves shall be within the manufacturer's recommendations.

2. Air Release Valves

a. Airrelease valves shall allow entrained air in pipelines to escape through an air release
orifice. After entrained air escapes, the valve orifice shall close by a needle mounted upon a
compound lever mechanism actuated by a float. Air release shall remain closed until more
air accumulates and the opening cycle is repeated.

b. Water valves shall be APCO Series 200, Val-Matic (Model 38, 45, or 50), or equal.

c. Sewage air release valves shall be APCO Series 400 or equal.

3. Air Release/Vacuum Breaker Valves:

a. Design valve to exhaust air from well pump column piping upcn pump startup, and allow air
to re-enter column piping when pump shuts down.

b. Water valves shall be APCO Series 140, Val-Matic (Model 100, 101, or 102).

c. Equip with adjustable throttling device to regulate flow of air escaping during pump startup.

4. Combination Air Valves:

a. Combination air valves shall be a single housing style that combines the operating features
of an air release/vacuum breaker valve, as well as an air release valve when the system is
under pressure.

b. Water valve shall be APCO Model 143C, 145C, 147C, 149C, 150C, or 151C, Val-Matic
Series 200, or equal.

5. Valve Sizes:

Type Location Size Comments

Alr/vacuum Filter room 17 Installed in pipe tap

release See Keynote 12 on in blind flange on
Section 1P301 in run of 4x4x4 tee
Plan Set

Air/lvacuum After well 4’ Tap 12” pipe for 4”

release discharge airlvac valve

See Keynote 4 on
01-P101 in Plan

Set

Air release High Service 78 Three high service
Pumps (3 pumps, see
locations) Section 43 21 13

G. Sampie Taps - Water Only:

1. Sample cocks shall be mounted where shown on Drawings.

2. Sample taps for water shall be constructed of brass. They shall be suitable for bacteriological
testing and have no internal threads, screens, aerators, external threads at the discharge, or
other small areas that would encourage bacterial growth.

3. The main body shall be a one-piece, angle pattern globe valve with an integral MPT pipe
connection, a hex nut, and a smooth-nose discharge. The seat seal shall be rubber. The
operating knob shall be round, at least 1.25-inch diameter, replaceable, and constructed of plastic
or metal.

a. For pressures <80 psi, provide 1/2-inch chrome-plated smooth-end sampling cock,
Zurn Z-80401, or equal.

b. For pressures >80 psi, provide 1/2-inch satin brass smooth-end sample cock,
Conbraco 26-314, or equal.

H. Valve Tags & Equipment Tags:

1. Valve Tags: All new valves and major process equipment shall be tagged. CONTRACTOR shall
furnish and install on valves, engraved 2 1/2-inch by 2 1/2-inch plastic laminated tags, Seton
“Setonply Series M4550-H,” or equal.

2. Nomenclature for tagging (letters and numbers) will be provided by ENGINEER.

3. Colors will be selected by OWNER.

4. CONTRACTOR shall affix tags to valves with Brady 3809, or equal, stainless steel wire and
Brady 38090, or equal, zinc wire clamps.

Process Piping Valves and Operators
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5. Tags shall be engraved plastic. Plastic shall be three colored layers. Engraving shall reveal the
inner, contrasting color. Lettering shall be 1/2-inch-high minimum. Unless otherwise noted, use
black tags with white lettering.

. Pipe Labels

1, Manufacturers: Marking Systems, Inc., Seton Name Plate Company, W.H. Brady Company, or
equal.

2. Pipe markers shall conform to ANSI A13.1. Arrow markers must have same ANSI background
colors as their companion pipe markers or be incorporated into the pipe identification marker,

3.  Plastic Pipe Markers: Factory-fabricated, flexible, semirigid plastic, preformed to fit around pipe
or pipe covering; minimum information indicating flow direction arrow and identification of fluid
being conveyed.

4. Pipe markers and arrow markers also shall be provided for all piping systems.

5. Use Seton Setmark type SNA or Brady Snap-on type identification for all piping systems, up
through 6 inches.

6. For piping systems larger than 6 inches, use Seton or Brady strap-on markers, or similar, by

Marking Services, Inc. Self-adhesive labels are not acceptable. Provide lettering in accordance
with information below:

Outside Pipe Dia. Minimum Length of Minimum Height of
(Including Covering) Label Field (Inch) Letters (Inch)
3/4 inch to 1-1/4 inch 8 1/2
1-1/2 inch to 2 inch 8 3/4
2-1/2 inch to 6 inch 12 1-1/4
8 inch to 10 inch 24 2-1/2
Over 12 inches 32 3-1/2

J.  Rubber Flapper Swing Check Valves:
1. Manufacturer: APCO Series 100.
2. Provide on discharge of sludge and recycle pumps as shown on Drawings. Provide two 4-inch
valves and two 6-inch valves.
3. Materials and Construction:
a. Cast Iron Body.
b. Tight Sealing.
c. O-ring Seating.
d
e

Buna-N Coated Steel Disc.
Manual Back Flushing Hold-Open Device.

K. Surge Relief Valves:

1. Manufacturer: Cla-Val Model 50-01

2. Replace Golden Anderson 12-inch by 14-inch surge relief valve with a Cla-Val 10-inch surge
relief valve,

3. Cla-Val 10-inch valve shall be provided with a pipe train adapter on the outlet side to increase to
a 14-inch pipe size. Furnish any and all necessary adaptors or pipe fitting materials to connect to
the existing facility piping.

4, Function:

a. The valve shall maintain a constant upstream pressure by bypassing or relieving excess
pressure and shall maintain close pressure limits without causing surges. If upstream
pressure decreases below the spring setting, the valve shall close.

5. Main Valve:

a. The valve shall be hydraulically operated, single diaphragm-actuated, globe or angle pattern,
The valve shall consist of three major components: the body with seat installed, the cover
with bearings installed, and the diaphragm assembly. The diaphragm assembly shall be the
only moving part and shall forma sealed chamber in the upper portion of the valve,
separating operating pressure from line pressure. Packing glands and/or stuffing boxes are
not permitted and there shall be no pistons operating the main valve or pilot controls.

6. Main Valve Body:

a. No separate chambers shall be allowed between the main valve cover and body. Valve body
and cover shall be of cast material. Ductile Iron is standard and other materials shall be

Process Piping Valves and Operators
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available. No fabrication or welding shall be used in the manufacturing process. Total
shipping weight, in all respects, shall be equal to or greater than the Hytrol 100-01/100-20
body.

The valve shall contain a resilient, synthetic rubber disc with a rectangular cross-section
contained on three and one-half sides by a disc retainer and forming a tight seal against a
single removable seat insert. No O-ring type discs (circular, square, or quad type) shall be
permitted as the seating surface. The disc guide shall be of the contoured type to permit
smooth transition of flow and shall hotd the disc firmly in place, The disc retainer shall be of a
sturdy one-piece design capable of withstanding opening and closing shocks. it must have
straight edge sides and a radius at the top edge to prevent excessive diaphragm wear as the
diaphragm flexes across this surface. No hourglass-shaped disc retainers shall be permitted,
and no V-type or slotted type disc guides shall be used.

The diaphragm assembly containing a non-magnetic 303 stainless steel stem of sufficient
diameter to withstand high hydraulic pressures shall be fully guided at both ends by a
bearing in the valve cover and an integral bearing in the valve seat. The seat shall be a solid,
one-piece design and shall have a minimum of a five-degree taper on the seating surface for
a positive, drip-tight shut off. No center guides shall be permitted. The stem shall be driiled
and tapped in the cover end to receive and affix such accessories as may be deemed
necessary. The diaphragm assembly shall be the only moving part and shall form a sealed
chamber in the upper portion of the valve separating operating pressure from line pressure.
The flexible, non-wicking, FDA approved diaphragm shall consist of nylon fabric bonded with
synthetic rubber compatible with the operating fluid. The center hole for the main valve stem
must be sealed by the vulcanized process or a rubber grommet sealing the center stem hole
from the operating pressure. The diaphragm must withstand a Mullins Burst Test of a
minimum of 600 psi per layer of nylon fabric and shall be cycle tested 100,000 times to
insure longevity. The diaphragm shall not be used as the seating surface. The diaphragm
shall be fully supported in the valve body and cover by machined surfaces which support no
less than one-half of the total surface area of the diaphragm in either the fully open or fully
closed position.

The main valve seat and the stem bearing in the valve cover shall be removable. The cover
bearing and seat in 8 inches and smaller size valves shall be threaded into the cover and
body. Valve seat in 8 inches and larger size valves shall be retained by flat head machine
screws for ease of maintenance. The lower bearing of the valve stem shall be cantained
concentrically within the seat and shall be exposed to the flow on all sides to avoid deposits.
To ensure proper alignment of the valve stem, the valve body and cover shall be machined
with a locating lip. No "pinned"” covers to the valve body shall be permitted. Cover bearing,
disc retainer, and seat shall be made of the same material. All necessary repairs and/or
modifications other than replacement of the main valve body shall be possible without
removing the valve from the pipeline. Packing glands and/or stuffing boxes shall not be
permitted and components including cast material shall be of North American manufacture.
The valve manufacturer shall warrant the valve to be free of defects in material and
workmanship for a period of three years from date of shipment provided the valve is installed
and used in accordance with all applicable instructions. Electrical components shail have a
one-year warranty.

The valve manufacturer shall be able to supply a complete line of equipment from 1 1/4-inch
through 24-inch sizes and a complete selection of complementary equipment. The vaive
manufacturer shall also provide a computerized cavitation chart which show flow rate,
differential pressure, percentage of valve opening, Cv factor, system velocity, and if there will
be cavitation damage.

Material Specification:

ST@re a0 T

Valve Size:10-inch.

Main Valve Body and Cover: Ductile fron.
Main Valve Trim: stainless steel.

End Detail: 150# flanged, globe pattern.
Temperature Range: normal.

Rubber Material: Buna-n.

Coating: fusion banded epoxy inside.

Desired Options: X105LCW close limit switch,

Process Piping Valves and Operators
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PART 3 EXECUTION

3.01 EXAMINATION

3.02

3.03

3.04

3.06

A. Inspect all material and equipment as it is received to determine damage and/or missing parts. Repair
or replace damaged items in accordance with the manufacturer's instructions.

INSTALLATION AND TESTING

A. Each item or system shall be furnished complete and installed as shown on the drawings and in
accordance with the manufacturer's recommendations, instructions and directions. The complete
installation shall function properly and reflect a high work quality.

B. Refer to related sections of this specification for additional installation and testing requirements and
information. Tests shall be conducted after all valves are installed.

PAINTING

A. The exterior of all valves, operators, and accessories, unless otherwise described, shall be painted as

specified under Section 09 91 00. Valves shall be painted to match the color of the adjacent piping.

OPERATOR TRAINING

A. Provide minimum of 2 hours of operator training, for each type of actuator function (electric or
pneumatic) included in the Project. Schedule training at Owner’s convenience, after system is
operational.

VALVE SCHEDULE

A. Reference Sheet 04-P904-01 P101 in the Drawings for the Project Valve Schedule.

B. The Valve Schedule has been included for the purposes of conveying information regarding operator

requirements for some of the process valves to be installed as part of this project. The Valve
Table/Schedule does not include the valves and actuators provided with the Filters Equipment skids,
those are to be provided by the Filter Equipment manufacturer and are not listed on the Valve Schedule.
Other minor valves are not listed, and the Valve Schedule is NOT intended o list every valve on the
project.

END OF SECTION
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SECTION 40 23 30

PROCESS PIPING SPECIALTIES

PART 1 GENERAL
1.01 SUMMARY

A. Section Includes:
1. Miscellaneous process piping items.

B. Related Sections:
1. Section 40 23 00 - Process Piping General Provisions
2. Section 40 23 10 - Process Water and Waste Piping

1.02 REFERENCES

A. ASTM:
1. C534 - Standard Specification for Preformed Flexible Elastomeric Cellular Thermal Insulation in
Sheet and Tubular Form
2. EB84 - Standard Test Method for Surface Burning Characteristics of Building Materials; 2005
3. [E96 - Standard Test Methods for Water Vapor Transmission of Materials; 2000

B. NFPA:
1. 255 - Standard Method of Test of Surface Burning Characteristics of Building Materials; 2006

C. UL
1. 723 - Standard for Test for Surface Burning Characteristics of Building Materials, 2003

1.03 SUBMITTALS

A. Submit Product Data which includes the following for each item furnished:
1. Manufacturer and model.
2. Component materials.
3. Dimensions.

B. Seal Installation Through Fire-rated Wall, Roof, or Floor:
1. Provide Engineer and Code Official with 2 copies each of proposed firestop system for each pipe
penetration.
2. System information shall include:
UL system numbers.
F and T ratings.
Detailed drawing.
Manufacturer name.
Installation procedure.
List of components.

~0ooUoTD

PART 2 PRODUCTS
2.01 EXPANSION JOINTS
A. EPDM or Teflon single-filled arch spool type.

B. Full face steel flanges.

Process Piping Specialties
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C. Temperature Range: 40 to 100 degrees F.

D. Design for UV exposure.
E. Maximum Working Pressure: 125 psi.
F. Furnish tie rods, limiter sleeves, and retaining brackets where indicated on Drawings.

G. Acceptable Manufacturers:
1. Proco Products, Inc.
2. Red Valve Co., Inc.
3. Approved equals.

2.02 PRESSURE GAGES AND COCKS

A. Pressure Gage:
1. Size: 4-1/2 inch dial.
2. Range: 0-160-psi-unless-shown-an-Brawings. Will be specified during the shop drawing
submittals, and will vary by location of the gage on the piping.
Graduation: 2-pst:- will be specified during the shop drawing submittals, graduation will vary by
gage.
Accuracy: 1/2 percent.
Movement: Heavy-duty stainless steel.
Case: Fiberglass Reinforced Polypropylene.
Mounting: Direct (stem).
Connection: 1/4-inch NPT, bottom.
Glycerin - filled.
0. Manufacturer: Weksler AY04 or approved equal.

w
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B. Isolation Cock:
1. Ball valve.
2. Suitable to 200 psi.
3. 1/4-inch NPT male and female connections.

2.03 PIPE COUPLINGS
A. Sleeve type.

B. Furnish to match pipe being coupled.
1. Size.
2. Material.
3. Pressure.
4, Service of pipe.

C. Acceptable Manufacturers/Models:
1. Dresser, Style 38.
2. Smith Blair, Type 411.
3. Approved equal.

2.04 FLANGED ADAPTERS

A. Furnish to match the pipe being connected:
1. Size.
2. Material.
3. Pressure.
4. Service of pipe.

Process Piping Specialties
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B. Acceptable Manufacturers/Models:
1. EBBA Iron Series 2100 Megaflange.
2. Dresser, Style 127.
3. Smith Blair, Type 911.
4.  Approved equal.

2.05 PIPE SLEEVES

A. Material: Steel Pipe.
1. Furnish zinc-coated steel pipe in the following installations:
a. Masonry walls and floor.
b. Fire-rated gypboard partitions.
¢. Masonry or steel deck roofs.
2. Furnish zinc-coated sheet steel in the following installation:
a. Non fire-rated gypboard partitions.

B. Size:
1. Minimum: 2 nominal pipe sizes larger than respective pipe.

C. Acceptable Manufacturers/Models:
1.  American Cast Iron Pipe, Model A-01770.
2. Approved equal.
2.06 SEALS
A. Furnish positive hydrostatic pipe link seal.
1. Sealing Element: Synthetic rubber material expanded by tightening of zinc galvanized plate
carbon boailts.
B. Acceptable Manufacturers:
1. Thunderline Corp.
2. Approved equal.
2.07 WALL PIPES
A. Material: Ductile iron.

Size and End Connections: Match adjacent pipe.

Furnish with welded or integrally-cast waterstop collar.

o o w

Acceptable Manufacturers:

1. Clow Pipe.

2. American Cast Iron Pipe.
3. Approved equal.

2.08 FLOATING SUCTION STRAINERS AND HOSES

A. Contractor shall furnish and install a floating suction strainer in each backwash reclaim tank.
1. Dimensions of tank are shown in contract drawings.

B. Approved Manufacturer:
1. Megator Corporation Dolphin Floating Suction Strainer.
2. Pureflow Filtration Division Floating Decanter System.

C. Provide two 4-inch suction strainer with a minimum capacity of 300 gallons per minute for installation
in the rehabilitated lagoon.

Process Piping Specialties
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Materials and construction:
1. Stainless steel construction.
2. Floating chamber of polyurethane foam.
3. Freely turning tube to prevent hose from twisting.
4. Eye for providing mooring or for attaching weight.
5. Anti-vortex plates.

Non-floating hose:

1. Approved Manufacturer: Dayco U-10 non-floating hose or Engineer approved equal.
2. Floating suction strainer manufacturer shall provide 20-feet of hose.

3. Cut hose to fit during installation.

4. Hose shall connect to 4-inch DIP flange.

Contractor shall fabricate a cable system to keep floating suction from drifting and to allow vertical
movement of flexible hose.

2.09 SPRAY NOZZLES

A

Approved Manufacturers:
1. Spraying Systems Company, Wheaton lllinois.
2. Or Engineer approved equal.

Materials and Construction.

Uni-Let Model 1/4 TT4060 brass nozzles:
1. Qty: As called for in the Drawings.

Uni-Let Model 1/4 TT1560 brass nozzles:
1. Qty: As called for in the Drawings.

Provide the following nozzles assembly for each nozzle listed above:
1. Nozzle body.

2. Spray tip.

3. Tip retainer.

4, No. 5540 swivel assembly.

In general, installation of the spray wash nozzles is as described:

1. The head end of the tanks, are the shallow ends and the hopper end is the deep end of the tanks.

2. Along the head ends of the tanks, four (4) 1560 type nozzles are to be installed in the center of
the tanks along the springline (equator) of the spray wash pipe.

3. Four (4) 1560 type are to be installed on the bottom of the head end pipe, two near the pipe
center painting in toward the center of the head end of the tank, and two installed near the corner
90's oriented in the same manner.

4. Along the long sides of the tanks, 1560 type nozzies are to be installed along the bottom of the
spray wash pipes at 6 feet - 0 inch spacing starting 6 inches away from the head end 90's.

5. Along the spring-lines of the long side pipes, 4060 type nozzles are to be installed where spacing
is greater than 6 inches on center,

6. Use 1560 type nozzles at the head of the tanks where nozzles are spaced at 6 inches on center.

7. The spring-line nozzle spacing notes are identified per one side of the tank and apply equally to
all long sides.

2,10 STATIC MIXER

A

Furnish and install two (2) static mixers for blending chemical with the water.
1. Number of units: 2.
2. Location: See sheet GP 002 and 01-P101 Keynote 9 and 32.
a. One (1) in the raw water pipe.
b. One (1) in the filtered water pipe.
3. Pipeline Diameter: 12-inch.
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4. Flow Rate: 2,300 gpm.
5. Chemical Feed Taps on each mixer:
a. Qty:3.
b. Sizes onraw water:
1) one (1) 1.5-inch for chlorine feed.
2) one (1) 0.75-inch spare.
3) one (1) 0.75-inch spare.
c. Sizes on finished water:
1) one (1) 0.75-inch for fluoride feed.
2) one (1) 0.75-inch spare.
3) one (1) 0.75-inch spare.
Elements: One set of six (6) vane style elements designed to suit the mixer with a length to
diameter ratio of 1D (Element length = 1 nominal mixer diameter).
Maximum Pressure Drop: 0.4 psi.
Qverall Length of Unit: 12-inch.
Construction: 316SS.
0. Manufacturer
a. Statiflo DSM Series (1D Version).
b. Orequal pre-approved by Engineer.

o

SeoeN

PART 3 EXECUTION
3.01 INSTALLATION

A. General;
1. Install ali items in accordance with manufacturer's recommendations.
2. Install items only where indicated on the Drawings.
3. Installation at other location only with prior approved by the Engineer.

B. Pipe Sleeves:
1. Sleeve each pipe individually.
2. Floor Installation: Extend sleeve 2 inches above finished fioor.
3. Roof Installation:
a. Extend sleeve from 4 inches below to 12 inches above roof deck.
b. Furnish with welded attachment brackets.
c. Furnish with weather skirt for each sleeve.
4. Provide continuously welded waterstop collar on sleeves set in masonry or concrete.

C. Seals:
1.  Installation through fire-rated wall, floor, or roof.
2. Seal annular space between piping and sleeve with approved brand fire barrier caulk or putty.

END OF SECTION
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SECTION 40 92 40

PROCESS VALVE ACTUATORS

PART 1 GENERAL
1.01 SUMMARY

A. Section Includes:
1. Pneumatic power-actuating devices for process valves.

B. Related Sections:
1. Section 09 91 50 - Shop Painting
2. Section 40 23 04 - Process Piping Valves and Operators

1.02 REFERENCES

A AWWA:
1. C540 - Power-Actuating Devices for Valves and Sluice Gates
2. (C541-08 - Hydraulic and Pneumatic Cylinder and Vane-Type Actuators for Valves and Slide
Gates

B. Materials:

Alloy cast iron: ASTM A436.

Aluminum; ASTM B179, Alloy 356.1.
Aluminum:; ASTM B85.

Brass or Bronze: ASTM B154, less than 7 percent zinc.
Cast iron; ASTM A126.

Cast steel: ASTM A216.

Carbon steel: ASTM A108.

Ductile iron; ASTM A536.

Electroless-nickel plate: ASTM B733.
Fabricated steel: ASTM A36, ASTM A516.

11. Nickel-copper alloy: ASTM B127, ASTM B164.
12. Stainless steel: ASTM Z278, type 304 or better.
13. Zinc alloy: ASTM B-240.

OCNoO~WN =
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1.03 DESIGN REQUIREMENTS

A. Features:
1. The following shall be completed without removal of the actuator covers:
a. Setting of the torque levels and position limits.
b. Configuration of the indication contacts.

B. Sizing:
1. Size actuator to ensure valve closure at the differential pressure at each location.
2. Verify differential pressures at each location prior to ordering.
3. Coordinate with valve manufacturer to ensure proper sizing for each valve model and size.

C. Commissioning Tools:

Provide with each actuator.

Shall not form an integral part of the actuator.

Shall meet enclosure protection and certification levels of the actuator.

Shall be removable for secure storage/authorized release.

Ensure protection of configured actuator settings by a means independent of access to the
commissioning tool.

R L=
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1.04 PERFORMANCE REQUIREMENTS

A. Environmental:
1. Suitable for indoor and outdoor use.
2. Capable of functioning in an ambient temperature range of 32 degrees F to 100 degrees F.
3. Capable of functioning in relative humidity up to 100 percent.

B. Operating Speed:
1. Provide valve opening and close at 12 inches per minute.
2. Capable of adjustment.

C. The safety margin of motor power available for seating and unseating the valve shall be sufficient to
ensure torque switch trip at maximum valve torque with the supply voltage 10 percent below normal.

1.05 SUBMITTALS
A. Product Data: Submit Product Data for each type of actuator provided.
B. Shop Drawings: Submit scaled Shop Drawings for each size and type of actuator provided.

C. Quality Assurance:
1. Alist of actuators to be provided for each application which includes:
a. Torque capabilities.
b. Operating torques.
1) Seating.
2) Unseating.
2. Certificates of performance testing.

D. Close-out:
1. System start-up reports.
2.  Operation and maintenance manuals.
PART 2 PRODUCTS
2.01 CYLINDER-TYPE PNEUMATIC ACTUATORS
A.  Supply cylinder-type pneumatic actuators capable of open/close operation and/or modulating
operation where specified or indicated in the Drawings. Provide actuators for valves as indicated on

the Valve Schedule in the Drawings. en-ShestGR4-

B. Where specified or indicated in the Drawings, valves are to be supplied with enclosed pneumatic
cylinder operators and shall have a disc maximum stop limit and position indicator.

C. Shaft seals and seats shall be suitable for continuous operation up to 180 degrees F.

D. Cylinder shall be double-acting with stop nuts provided to position cylinder. The air compressor for
operation of the pneumatic system shall be provided as specified in Section 22 15 09 13.

E. Pneumatic cylinder operators shall be rigid-mounted without swivel movement during valve operation.
A manual operator shall also be provided, which is able to function in the event of loss of air pressure
in the pneumatic operators.

F. Conform to the requirements of AWWA C540 and C541.

G. Materials

1. Cylinder Head and End Caps: Ductile iron.
2. Piston Rod: chrome plated stainless steel.

Process Valve Actuators
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3. Epoxy coat interior surfaces.

H. Valve supplier shall determine torque requirement of butterfly valve for selection of actuator based on
a flow rate of-400-gpm in each pipe where a valve is located.

. Air Supply:
1. Normal operation: 80 psi air supply.
2. Pressure rating: 150 psi.

J. Solenoid Valves:
1. 4-way solenoid valves for 120V, 60 Hz, single-phase, AC power supply shall be furnished for
each operator.
2.  Solenoid valves shall be NEMA 4X and shall be mounted on the operator or in a solenoid cabinet.
3. Rate of opening and closing adjustment shall be provided for all solenoid valves.

K. Limit Switches:
1. All pneumatic actuators shall be furnished with limit switches as follows:

a. Mechanical function, quick set cam actuated limit switches.

b. Two (2) SPDT contacts rated 10A continuous at 120VAC.

c. NEMA 4X enclosure, epoxy coated, cast aluminum, explosion proof, watertight, corrosion
proof enclosure.

d. One 3/4-inch and one 1/2-inch conduit entries.

e. Indicator Lights
1) Red: valve closed.
2) Green: valve open.

f.  Limit switches shall be by the same manufacturer as the actuators.

L. Fail Positions:
1. Valves shall fail to either a fully open or fully closed position in the case of air pressure loss.
2. Loss of power shall cause valve to return to normal open/close fail position.
3. See Valve Schedule for the fail position of each valve.

2.02 MANUFACTURERS

A. The pneumatic actuators shall match the valve manufacturers and be of the following:
1. Henry Pratt Company: Pratt MDT actuator and Dura-CyI® cylinder.
2. DeZurik approved equal.

2.03 ACCESSORIES

A. Supply each actuator with a start-up kit.
1. Content:
a. Installation manual.
b. Electrical wiring diagram.
c. Cover seals to make good any site losses during the commissioning period.
d. Supply sufficient tools to enable set up and adjustment during valve/ actuator installation,
testing, and commissioning.

B. Furnish and install an air line moisture, dirt and oil extractor unit at process air supply source
(Coordinate with Section 22 15 00)

2.04 FABRICATION

A. Cylinder actuators for valves 3-inch through 8-inch shall be of the scotch yoke type. Valve sizes
10-inch and larger shall be supplied with a compound link and lever arrangement designed to
minimize water hammer by providing characterized opening and closing. The concept of characterized
closure is to reduce the flow area quickly to 20 percent open in the first half of the actuator stroke, and
then slow down the disc travel to close off the last 20 percent of the flow area.

Process Valve Actuators
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B. All wetted parts of the cylinder shall be nonmetallic, except the cylinder rod which shall be chromium
plated stainless steel. The rod seals shall be of the nonadjustable, wear compensating type. A rod
wiper for removing deposits inside the cylinder shail be provided in addition to an external dirt wiper.
Cylinder actuator can be supplied with an optional manual override.

PART 3 EXECUTION
3.01 INSTALLATION

A. Install equipment and accessories in accordance with manufacturer's instructions.
3.02 FIELD QUALITY CONTROL

A. The manufacturer or duly appointed representative shall provide the following services:
1. After installation and prior to start-up:
a. Inspect all installations.
b. . Perform necessary adjustments and modifications.
During start-up operations: Supervise initial start-up.
Post start-up:
a. Make all final adjustments.
b. Provide minimum of 8 hours of operation and maintenance training for Owner’s personnel.

@

END OF SECTION
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SECTION 43 21 13

HORIZONTAL CENTRIFUGAL SPLIT CASE PUMPS

PART 1 GENERAL

1.01 SUMMARY

A. Section includes the furnishing and installation of horizontal split case centrifugal pumps, motor,
mounting bases, anchor bolts, and appurtenances necessary for satisfactory operation.

B. Pump shall be installed in lay length provided location of the existing booster pumps.
C. Related Sections:
1. Section 09 91 50 - Shop Painting
2. Section 26 29 24 - Variable Frequency Drives
1.02 PERFORMANCE REQUIREMENTS
A. Liquid Temperature Range: 40-70 degrees F.

Meet or exceed the operating condition requirements listed at the end of this section.

B
C. NSF 61/372 compliant.
D

Performance Requirements.
1. Design basis Small Booster Pump (QTY1):
Fairbanks Morse 1824 single-stage, split-case, horizontal centrifugal pump.

a.
b. Impeller: 444A329.
c. Suction: 6-inch.
d. Discharge: 5-inch.
e. Speed: 1800 rpm.
2. Design Condition:
a. Full speed (1775 rpm).
b. Provide 1,400 gpm against a total dynamic head of 175 feet.
c. Minimum efficiency at this speed = 77 percent.
d. Minimum shut-off head: 210 feet.
e. Runout flow: 1,950 gpm at 120 feet.
3. Design Basis Large Booster Pumps (Qty 2)
a. Fairbanks Nijhuis 1823 single-stage, split case, horizontal centrifugal pump.
b. Impeller: 444R330.
¢. Suction: 8-inch.
d. Discharge: 6-inch.
e. Speed: 1800 rpm.
4. Design Condition:
a. Full speed on (1775 rpm).
b. Provide 2,100 gpm against a total dynamic head of 175 feet.
c. Minimum efficiency at this speed = 81 percent.
d. Minimum shut-off head: 215 feet.
e. Runout flow: 2900 gpm at 105 feet.

1.03 SUBMITTALS

A. Product Data:
1. Preliminary characteristic performance curves.
2. List of pump components and materials.

Horizontal Centrifugal Split Case Pumps
MADWU 167818 432113-1




ADDENDUM 5

B. Shop Drawings:
1. Pump schematic.
2.  Component sizes and dimensions.
3. Field measurements of existing piping conditions including available space between pipe flanges
to remain.

C. Test Reports: Certified factory H.l. performance test results for pumps to be provided prior to shipping.
D. Manufacturer's Operation and Maintenance Instructions.

E. Close-out:
1. Performance test results from instailled units.
2. Provide within 7 days of field testing.

PART 2 PRODUCTS

2.01 MANUFACTURERS
A. Fairbanks Morse, Kansas City, KS
B. Approved equal.

2.02 EQUIPMENT

A.  High Service Pump Schedule
1. High Service Pump No. 1: HSP-1.
2. High Service Pump No. 2; HSP-2,
3. High Service Pump No. 3;: HSP-3.

B. General Requirements:
Split case centrifugal pump with shaft in the horizontal orientation.
Quantity: three (3).
NSF 61 and NSF 372 Listed to comply with the Reduction of Lead in Drinking Water Act.
Maximum Speed: 1800 rpm.
Rated Motor Horsepower: (QTY 1) Small Booster;100 HP; (QTY 2) Large Boosters: 125 HP.
Power Supply: 480V, 3-phase, 60 Hz.
Acceptable Pumps:
a. Fairbanks Morse Pump
1) Size: 5-inch 1824 (QTY 1); and 6-inch 1823 (QTY 2).
2) Maximum pressure: 250 psig.
b. Other pumps are acceptable only if they meet all the requirements of this specification and
with prior approval by Engineer.

NoohkwhN -

C. Materials
1. Casing: Cast iron (ASTM A48.)
2. Impeller (for use with chlorinated water above 2 PPM): Alpha Nickel Aluminum Bronze or
316 Stainless Steel.
Shaft Sleeve: 316 stainless steel.
Shaft: Steel AISI C1045.
Casing Wear Ring: 416 stainless steel.
Impeller Wear Ring: 316 stainless steel.
Base Plate: Structural steel or cast iron.

Noobkw

D. All pumps furnished under this section shall be provided by the same manufacturer,

Horizontal Centrifugal Split Case Pumps
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2.03 COMPONENTS

A. Casing:

1. Horizontal split cast design.

2. Flange Connections: ANSI 125 pound rated.

3. Tapped and plugged holes for priming and draining. Furnish and install a 0.75-inch air release
valve installed in a provided tap in the top of the volute of each casing, to facilitate air removal
from the water column. See Section 40 23 20 for Air Release Valve requirements. Install with
isolation ball valve. Route discharge per the air release detall and provide stainless steel screen.

4. Provide for removal of the rotating element without disconnecting the suction or discharge piping.

5.  Furnish lower half of casting with cored passageways from the high-pressure area of the volute to
each seal box for positive lubrication without the use of external flushing lines.

6. Integrally cast bearing arms with lower half of casing to ensure positive bearing alignment.

7. Bolt-on bearing arms are not acceptable.

B. Impeller:
1. Enclosed type, vacuum cast in one piece.
2. Dynamically balanced.
3. Keyto shaft.
4. Exterior Finish: Turned.
5. Interior Finish: Finished smooth, free of burrs, trimmings, and irregularities.

Shaft Sleeves:

1. Seal sleeve to impeller hub by means of an O-ring.

2. Positively drive sleeve to the keyway.

3. Fasten the sleeve to the shaft by means that the manufacturer recommends.

D. Shaft Seal: Mechanical, Type 21.

E. Shaft:
1. One piece, finished and polished on all sections.
2. Length: Shortest practicable distance between bearings to minimize deflection and vibration.
3.  Maximum Allowable Deflection: 0.002 inches at any point on the pump operating curve.

F. Casing Wearing Ring:
1. Radial type.
2. Press fit into casing.

G. Bearings:
1. Regreasable lubrication ball type.
2. Average Life: 100,000 hours.
3. Radial Loads: Provide single row inboard bearings.
4. Thrust Loads: Provide double row outboard bearings.
5. Mount bearings in moisture and dust proof machined housing.
6. Housing:

a. Registered fits to ensure alignment.
b. Pinned, to prevent rotation.
c. Bolt to bearing arms.
7. Supply each housing with grease fitting and plugged relief port.

H. Coupling:
1.  Provide flexible coupling to connect pump and motor shaft.
2. All metal type with flexible rubber insert.
3. Enclose entire rotating coupling element by means of a coupling guard.

. Base Plate:
1. Mount pump and motor on:
a. Groutable steel base plate.
b. Steel drip rim base plate.

Horizontal Centrifugal Split Case Pumps
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2. Incorporate integral drip channels on each side.
3. Provide NPT connection and plug for each channel.
4. Capable of supporting pump and motor without the use of additional supports or members.

Nameplate:
1. Mount permanent nameplate in a prominent location on the pump.
2. Include the following information:

a. Manufacturer's name.

b.  Serial number.

c. Pump design characteristics.

Motors:

NEMA configuration.

Premium efficiency.

Totally enclosed, fan-cooled.

Design for normal starting torque and low starting current.

Size: Sufficient to operate pump from shutoff head to open discharge without operating in the
motor service factor.

Horsepower Rating: Sufficient to operate pump at any point on the head-capacity curve without
overloading the nameplate horsepower rating of the motor, regardless of service factor.

7. Class F thermostat, one per phase.

8. Motor shall be inverter duty, 10:1 turndown (6-60 Hz), and meeting NEMA MG1 Part 31.

9. Manufacturers:

O LON -

o

a. US Motors.
b. Marathon.
c. WEG.

d. Baldor.

Shop Coatings: Coat pump and base in accordance with Section 09 91 50.

PART 3 EXECUTION

3.01 INSTALLATION

A.

Install pump in accordance with manufacturer's recommendations.

3.02 FIELD QUALITY CONTROL

A

Field Testing:

1. Conduct test of the pumping equipment in the presence of the Engineer.

2. Testing Period: One hour minimum, or longer as may be required to determine compliance with
the specifications.

Provide all power, gages, measurement devices, and other apparatus required for the testing.
Remove all testing equipment upon completion of testing.

Provide copies of all test data and results to Owner and Engineer.

Resulting pump capacities shall be within 5 percent of the previously supplied certified curves.
Replace or rework pumping equipment or components which fails to meet the specified
requirements.

Nookrw

Manufacturer’s Field Services: Check pumps and motors for alignment (using laser alignment device)
after installation and prior to field testing.

3.03 DISINFECTION

A
B.

Disinfect all water contact surfaces prior to placement in service.

Disinfectant: 200 ppm chlorine solution or dusting chlorine compound per AWWA C654.

Harizontal Centrifugal Split Case Pumps

432113-4

MADWU 167818



ADDENDUM 5
3.04 DEMONSTRATION

A. Provide minimum of 4 hours of operator training after pumps are in service.

END OF SECTION

Horizontal Centrifugal Split Case Pumps
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SECTION 43 21 30

NON-CLOG SUBMERSIBLE PUMPS

PART 1 GENERAL
1.01 DESCRIPTION

A. Furnish, install, and test submersible pumping units and accessories as indicated on the Drawings and
as specified herein. Pumps shall be solids handling type.

B. Four (4) submersible pumps will be installed throughout the facility.
1.  Two (2) Reclaim Tank - Backwash Waste
2.  Two (2) Reclaim Tank - Reclaim Water

C. Related Sections

Section 09 91 50 - Shop Painting

Section 09 97 21 - Coating Systems for Water Facilities

Section 26 05 05 - Basic Electrical Materials and Methods

Section 26 24 19 - Motor Control

Section 40 23 00 - Process Piping General Provisions

Section 40 90 00 - Instrumentation and Control for Process System
Section 44 44 00 - Process Equipment General Provisions

NOoOORWN -

1.02 DEFINITIONS
A. AFBMA: Anti-friction Bearing Manufacturers Association
AISI: American Iron and Steel Institute

ASTM: American Society for Testing and Materials

FM: Factory Mutual

HI: Hydraulic Institute Standards

momo o 6w

NEC: National Electrical Code
G. NEMA: National Electrical Manufacturers Association
H. NFPA: National Fire Protection Association

1.03 DESIGN REQUIREMENTS

A. As presented below:

Backwash Reclaim Water

Waste Pumps Pumps
Quantity 2 2
Design Condition (GPM) 100 220
TDH (total dynamic head) 25 feet 38 60 feet
Minimum Motor HP (nominal) 3 Z5- 15
Minimum Pump Efficiency (%) 30% 30%
Maximum Motor RPM 1,750 1,750
Discharge Size (inches) 4 4 *see note

Non-Clog Submersible Pumps
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*Table Note: Reclaim water pump discharge (two each) shall have a transition from the 4-inch pump
discharge to the 6" reclaim pipe size. Contractor shall furnish fittings, reducers, or appurtenances to
transition to the piping size from the discharge size of the pump.

1.04 SUBMITTALS

A. Shop Drawings in accordance with Section 01 33 00 and include the following:
Name of manufacturer.

Size and model number.

Performance curves.

Certified performance curves.

Detailed specifications and dimensions.

Motor specifications.

Installation guide.

Printed warranty.

ONoO~WLN =

B. Operating and Maintenance Data in accordance with Section 01 78 23,
C. Certified Installation Inspection and Start-up Services.
1.05 QUALITY ASSURANCE
A. The pumps shall be heavy duty, electric submersible centrifugal non-clog units non-overloading
throughout the entire operating range of the pump suitable for continuous operation at full nameplate
load while the motor is completely or totally submerged.
1.06 WARRANTY
A. The pump manufacturer shall warrant the pumps, motors, and guide removal systems to the Owner
against defects in materials and workmanship for a period of five years or 10,000 hours of operation under
normal use and service.
B. The pump manufacturer's warranty shall be in printed form and previously published as the
manufacturer's standard warranty for all similar units manufactured. A copy of the warranty shall be
provided to the Owner at system start-up.

PART 2 PRODUCTS

2.01 MANUFACTURER/MODEL.:

A.
Backwash Waste Reclaim Water
Pumps Pumps
Hydromatic S4NRC S4SD

B. Pre-approved Equivalent.

Non-Clog Submersible Pumps
432130-2 MADWU 167818




ADDENDUM 5

2.02 COMPONENTS

A. Pumps:

1.

Each pump shall be of the sealed submersible type as manufactured by Hydromatic and be
capable of pumping municipal sewage with spherical solids up to three inches in diameter. The
castings (cord cap, motor housing, bearing housing, seal plate) shall be of high quality,

ASTM A48, Class 30, gray cast iron. The pump discharge shall be fitted with 4-inch standard
ANSI 125# flange, faced and drilled. All external mating parts shall be machined and Buna N
rubber O-ring sealed on a beveled edge. Flat faces and gaskets shall not be acceptable. All
fasteners exposed to the pump’s liquids shall be of 300 series stainless steel.

The pump volute shall be ASTM Class 30 and shall consist of a centerline discharge on piece
design. The passages are to be large enough to pass the same size solid as the impeller.
Impeller shall be either ASTM Class 30 cast iron or ASTM Class 65 ductile iron. The impeller
mounting is to be a slip fit onto a tapered shaft and a drive key. The impeller shall be attached to
the shaft by a stainless steel fastener and impeller washer. The impeller is to be balanced to
1S01944 standards and is to be a two vane, or multi-vane, recessed vortex impeller.

An upper radial bearing and lower thrust bearing shall be required in the motor. The upper
bearing shall be heavy-duty radial single row ball bearing while the lower bearing shall be a
double row heavy duty angular contact ball bearing of the thrust limiting design. Minimum of
50,000 hours of B10 bearing life for radial and thrust bearings while operating across entire
hydraulic operating range of the pump. Bearings shall be lubricated for life from the factory and
will be accomplished through the non-toxic, low viscous, dielectric oil in the frame

The pump/motor shaft shall be 0.002” at BEP. The rotor and stator in the motor housing shall be
separated and protected from the pumped liquid by an oil-filled seal housing incorporating two
(2) John Crane seals. Both lower and upper seals shall be a Carbon-Ceramic faces and be
replaceable without disassembly of the seal chamber and without the use of special tools. Seals
shall be mounted in tandem. The seal housing/chamber shall be equipped with two moisture
sensing probes installed between the seals. Mechanical seals must be locally available and
nonproprietary. '

B. Pump Shaft:

1.
2.
3.

Provide an AlSI type 416 stainless steel pump shafts,
The pump and motor shafts shall be the same unit.
Couplings are not acceptable.

C. Impeller:

1.
2.

3.

The impellers shall be gray cast iron, dynamically balanced, 2 vane, non-clogging design having

a long through let without acute turns.

Impeller shall be keyed to the shaft. Securing of the impeller shall be accomplished via a special taper
action, locking device.

A wear ring system shall be used to provide efficient sealing between the volute and suction side of
the impeller. Each pump shall be equipped with a nitrile rubber coated steel or bronze ring insert

that is drive fitted to the volute inlet.

D. Motor:

1.

The pump motors shall be a squirrel-cage, induction, shell type design, housed in a NEMA B type,
oil-filled watertight chamber. The stator windings and leads shall be insulated with moisture

resistant Class H insulation rated for 155°C (311°F). The stator will be dipped and baked three
times in Class F varnish and heat-shrunk fitted into the stator housing. The use of bolts, pins, or
other fastening devices requiring penetration of the stator housing is not acceptable. The motor
shall be designed for continuous duty, capable of up to 15 evenly spaced starts per hour. The rotor
bars and short circuit rings shall be made of cast aluminum.

Thermal sensors used to monitor stator temperatures shall be imbedded in the stator lead coils to
monitor the temperature of each phase winding and set to open at 125 degrees C (260°F). These
thermal switches shall be used in conjunction with and supplemental to external motor overload
protection and connected to the control panel to stop the pump and signal an alarm condition. A float
leakage sensor shall be provided to detect water in the stator chamber. These shall work in
conjunction with the controls to signal an alarm condition. The submersible pump manufacturer shall
provide the over/temp/moisture sensor control and monitoring unit to the Owner.

Non-Clog Submersible Pumps
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3. The junction chamber shall be hermetically sealed from the motor by an elastomer O-ring seal.

4. Motors shall be 480 volt, 3-phase, 60 Hz.

5. The pump shaft shall rotate on two bearings rated for B10 life of 40,000 hours at anticipated axial and
radial loading. Motor bearings shall be permanently greased. The upper bearing shall be a single
roller bearing and the fower bearing shall be a two-row angular contact bearing.

6. Provide two totally independent mechanical shaft seal assembilies, installed in tandem, each with its
own independent spring system acting in a common direction. The seals shall operate in an oil
reservoir that hydrodynamically lubricates the lapped seal faces at a constant rate. The lower seals
shall be tungsten-carbide both faces. The upper seal unit shall contain one positively driven rotating
carbon ring installed in an oil-filled chamber with positive anti-leak sealing drain and inspection plug.
Each seal interface shall be held in contact by its own spring system. The seals shall not require
routine maintenance or adjustment or depend on direction of rotation for sealing. Seals shall be
capable of being easily inspected and replaced. Shaft seals without positively driven rotating
members, or conventional double mechanical seals containing either a common single or double
spring acting between the upper and lower units will not be acceptable.

7. Motor shall be oil filled; seal chambers shall contain only ecologically safe paraffin base oil.

8. Pump shall be capable of running dry while out of pumped liquid for extended periods without
damage.

9. The power cable shall be sized according to the NEC and ICEA standards. It shall be of sufficient
length to reach the junction box without splices. The outer jacket of the cable shali be oil resistant
chioroprene rubber. The cable entry to the motor shall consist of a single cylindrical elastomer
grommet flanked by washers. The motor and cable shall be capable to continuous submergence
under water without loss of watertight integrity to a depth of 65 feet.

10. Reeyele-pump Motors shall be designed for operation with a variable frequency drive. Motors shall
be rated inverter duty per the requirements of Division 26

2,03 ACCESSORIES

A. Power Cable:
1. The pumps shall be supplied with power cable sized according to NEC standards and shall be of
sufficient length to reach the motor terminal housing without the need of any splices.
2. The outer jacket shall be oil resistant chloroprene rubber.

B. Discharge Connection Base
1. Sealing of the pumping unit to the permanently mounted discharge connection shall be
accomplished by a simple downward motion of the pump guided to and wedged tightly against
the discharge connection. Final connection shall insure zero leakage between pump and
discharge connection flange.
2. No portion of the pumping unit shall bear directly on the sump floor or pedestal.

C. Pump Removal System:

1. Provide a pump removal system consisting of galvanized pipes to guide the pumping unit to the
discharge connection elbow where shown on the Drawings. Provide anchorage for guides to concrete
slab.

2. Provide 316 stainless steel lifting cable of sufficient length to permit raising the pump for
inspection and removal.

3. The working load of the lifting system shall be 50 percent greater than the pump unit weight.

D. Cable Holder and Safety Hooks:
1. Furnish PVC coated cable holders to hold power cables and float switches.
2. Provide stainless steel safety chain hooks for lifting chain or cable.
PART 3 EXECUTION
3.01 DELIVERY OF EQUIPMENT

A. Delivery of equipment shall be coordinated with the requirements of the Contractor.

Non-Clog Submersible Pumps
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3.02 INSTALLATION

A. Install equipment in accordance with manufacturer's recommendations and as shown on Drawings.

B. Equipment manufacturer to furnish necessary anchor bolts, nuts, washers, gaskets and anchor bolt templates.

C. Install all anchors in accordance with certified prints supplied by equipment manufacturer.
3.03 DISINFECTION

A. Atfter all the potable water process equipment, piping, and filters are completed, they shall be
disinfected in accordance with the Virginia Department of Health Standards

B. Perform disinfection of all process piping and equipment in accordance with the following:
1.  AWWA C651.
2. AWWA C853.

C. Hold chlorine solution in pipe for a minimum of 24 hours.
1. Initial Dosage: 50 ppm minimum.
2. Residual Dosage After Hold Period: 10 ppm minimum.

D. Operate all valves and other equipment during disinfection to ensure complete coverage.
E. Flush system with potable water within 24 hours after disinfection is completed.
F. After flushing, obtain 2 sets of samples taken a minimum of 24 hours apart.

1. Take sample sets from various representative areas of the piping.
§ 2. Minimum Samples Required: 2.

G. Perform coliform and chlorine residual tests on each sample.
H. Rechlorinate if any samples test positive for coliform.

I.  After satisfactory test results are achieved, the piping may be connected to the potable water system.

3.04 SYSTEM AND EQUIPMENT STARTUP
A. Conform to the requirements of Section 01 75 00.
B. The manufacturer or single source supplier of equipment included in each section shall inspect the

completed installation; make all necessary adjustments, corrections, or madifications prior to start-up.
See Section 44 44 00.

C. Provide written certification that check-out services have been completed and 1 week notice prior to
start-up and demonstration.

D. Place various items of equipment into operation, along with related piping and control systems, at
times acceptable to Owner. After satisfactory start-up of these systems and their related equipment,
they will remain in continuous or intermittent operation as required by the Owner.

E. All equipment and accessories shall be adjusted and calibrated prior to any start-up and any
equipment placed into temporary operation prior to Final Completion of the total Project shall be
readjusted and/or recalibrated as necessary.

F. Contractor shall supervise, control, and be responsible for operation and maintenance of new
equipment and/or systems during start up.

G. No system start-ups will be held on holidays, Fridays, or the day before a holiday.

Non-Clog Submersible Pumps
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3.05 DEMONSTRATION AND TRAINING

A

Provide factory trained serviceman to instruct the Owner's personnel in the proper operation and
maintenance of the equipment and certify to the Engineer that system is installed and operating
properly, refer to Sections 01 75 00 and 40 05 00.

Following completion of successful equipment start-up, the Contractor shall arrange for a factory
representative and installer of each operating piece of equipment and other work requiring regular or
continuing maintenance, to meet at Site with Owner’s personnel to provide necessary basic instruction
in proper operation and maintenance of entire work. Where installers are not experienced in required
procedures, include instruction by manufacturer’s representatives.

For each piece of operating equipment, the factory representative and installer shall provide two
separate training sessions to the Owner’s operations and maintenance staff. The two training sessions
shall be separated in time by at least 1 week (7 days) and shall be arranged to meet the schedules of
the Owner's operations and maintenance staff,

Each training session shall be inclusive of a minimum 4 hours on-site instructional time. All travel time
and costs necessary to perform each training session shall be considered as additional and incidental
to four hours of on-site instructional training time.

The training session time shall be separate and distinct from the time spent on equipment start-up.

Contractor shall coordinate the schedule for each training session a minimum of 2 weeks (14 days)
ahead of schedule.

All final copies of the Operation & Maintenance manuals for each piece of operating equipment shall
be delivered to the Engineer a minimum of 1 week (7 days) prior to scheduling the initial training
session.

At a minimum, each training session shall include the following:

1. Utilize operation and maintenance manuals as basis for instructions.

2. Review contents of manual with Owners’ personnel in detail to explain all aspects of operation
and maintenance.

3. Include a detailed review of the following items:

Maintenance manuals.

Record documents.

Spare parts and materials.

Tools.

Lubricants.

Fuels.

Identification systems.

Control sequences.

Hazards.

Cleaning.

Warranties.

Maintenance agreements and similar continuing commitments.

4, Manufacturers representative shall demonstrate the following procedures to Owner’s personnel
prior to date of final inspection:

Startup.

Shutdown.

Emergency operations.

Noise and vibration adjustments.

Safety procedures.

Economy and efficiency adjustments.

Effective energy utilization.

Troubleshooting.

Maintenance.

—ERTTS@mpo0 T
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.  Prepare and insert additional data in operations and maintenance manuals if need for additional data
becomes apparent during instructions.

END OF SECTION

Non-Clog Submersible Pumps
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SECTION 44 44 39

FLUORIDE FEED EQUIPMENT

PART 1 GENERAL

1.01

1.02

1.03

1.04

1.05

SUMMARY

A. Furnish and install complete chemical feed system for injecting fluoride.

B. Work Included: This section includes furnishing, installing, and placing into successful operation
one complete fluoridation system. Fluoridation system shall include a tank with scale, and peristaltic

positive displacement metering pump. The equipment and appurtenances shall be furnished by the
same supplier.

REFERENCES

A. WDNR NR 811.

B. Recommended Standards for Water Works “Ten State Standards”, 1997 Edition.

C. NSF - NSF International, Ann Arbor, M.

SUBMITTALS

A. Refer to Section 01 33 00.

B. Shop Drawings: Indicate system schematics, equipment locations, details, and control schematics.

C. Product Data: Submit manufacturer's Product Data indicating chemical treatment methods, chemicals,
equipment, and installation and maintenance instructions.

D. Submit reports in accordance with Section 01 75 00 and include:
1. Report indicating start-up of treatment system is completed and operating properly.
2. Report indicating analysis of system water after treatment.
3. Report indicating analysis of fluoride residuals measured immediately after each injecting point
and post filtration.

E. Operation and Maintenance Manuals: Prior to start-up, furnish operation and maintenance manuals in
accordance with Section 01 78 23.

DEFINITIONS

A. PVC: Polyvinyl chloride.

B. NPT: National pipe thread.

QUALITY ASSURANCE

A. Single Source Responsibility: Provide equipment by one supplier.

B. Regulatory Requirements: Materials and equipment provided in this Section shall comply with the
recommended practices and standards of NSF International.

Fluoride Feed Equipment
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1.06 WARRANTY

A.  All equipment, unless otherwise stated, shail be warranted by the manufacturer for 1 year from the
date of start-up.
PART 2 PRODUCTS
2.01 GENERAL

A. Use common components to the greatest degree possible to simplify spare parts inventory and
service.

2.02 TANKS

A. Manufacturers:
1. Snyder
2. Polyprocessing
3. Assmann

B. Description:

1. Number: 1.

2.  Volume: 160-gallon.

3. Diameter: 35-inch maximum,

4. Material: Polyethylene, complying with NSF requirements and compatible with intended chemical.

5. Construction: 1-piece seamless construction with ultraviolet inhibitor capable of storing liquid
chemicals up to a specific gravity of 1.90.

6. Calibration: 1-gallon increments.

7. Closed top with threaded lid.

8. Tank and all wetted parts shall be chemically compatible with fluoride solution.

C. Equip as follows:
1. 7-inch threaded cap
2. 1-1/2-inch PVC dip leg with suction tubing and strainer inside tank.
3. 1-1/2-inch NPT bulkhead on top of tank for metering pump pressure relief return. Install with lines
through bulkhead with grommet to prevent vapor escape.
2-inch NPT bulkhead for venting the tank.
Metering pump pressure relief return(s).
Secondary containment basin
a. Min. capacity shall be sized to fully contain the volume of the feed tank.
b. Manufactured of high-density polyethyiene materials. Materials shall be compatible the
materials being stored in the tank.

ook

2.03 METERING SCALE

A. Provide one 2,000-pound capacity Force Flow Model 40-DR20LP chem-scale, or equal, complete
with Force Flow Model Solo G2 indicator, or equal. Indicator shall be 115-volt, single-phase and
shall provide a 4-20 mA output proportional to the weight on the scale. Verify scale size is sufficient
with the 160-gallon solution tank and containment basin provided. Scale and Solo G2 indicator shall be
capable of displaying in 0.1-pound increments to determine daily chemical usage.

2.04 FEED PUMPS

A. Manufacturer
1. Feed pump enits-shall-be-Blue-White-Industres; shall be Flex-Flo Pro-Series M-1 manufactured

in the U8 A. by Blue-White Industries ModelAINAN-ET-0-{168.0-GPD)-oragual.

Fluoride Feed Equipment
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Description:

1. Provide one (1) Blue-White—Industries—Meodel AINIOV-8T-0-(16.0-GPDY}; chemical feed
pumps.—er—egual. Pumps shall be capable of producing 0.67 gph at 100 psi.
2—Metering-pump-shall-be-a-positive-displacement-peristaltie-type-tubing-pump-with-a—variable

M&m@—sha!#pr@%ée—seeﬂeﬁ;ﬁ—ef—ap%e%@iee@eﬁwatep
3—Metering-pump-head-shall- be-a-single;-unbroken-track-with-a-clearremovable-cover
a—Hastelley-G-276-tube-fallure-detection-sensors-shall-be-whelly-losated-in-the-pump—head:
Tube-failure—detection—system-—shallnet-trigger—with—water—coptasct—Floatswiteh-type
switches-shallnotbe-used-
b.—-Squeeze-rollers-shall-be-direstly-coupled-to-a-one-piese-Valex-420-SEQ-rotor—Thres
polymeric-squeeze-rollers-located-120-degress-apart-shall-be-provided--Theroller-diameters
and-occlusion-gap-shall-be-factory-set-to-provide-the-optimum-tubing-compression;-field
adiustment-shall-net-be-required-:
e—Rotor-assembly-shall-be-installed-on-a-D-shaped;-chrome-plated-meter-shaft-and
remevable-without-tools:
g i oval—rotorassembly-shall-be-rotated-by-the-motor—drive:
e—Purap-head-and-tubing-compression-strface-shall be-corrosionresistant-Valex-420-SEQ

f—The-pump-head-cover-shall-be-clear-acrylic-thermoplastic-with-an-integral-bearng-fitted-to
suppert the @verh—u-ng !oad O the meotor-shafi-

b—Gemeeﬁenﬁéﬂng&sh&LaeeepM%me%y&%qﬂeMeﬁble%ub{ﬂg
5 Pump-drive-assembly-shall be-factory-installed-and-totally-enclosed-ina NEMA-3R—outdeor-
rated-enclosure,
a—Motor-shall be-DC-gear-motor-ratedforcontinuous-duty-with-overload-protection—\adable
speeé—meter—shall—be—aé}usiab e—#em—é«pereem—tmg%—mél—pereeﬂme#emewe%e#
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ADDENDUM 5

Fa¥a 0

St

f——Provide-one-contastclosure oLt ed A-250 0-8A
. closy ouHpy

shall-clese-in-the- event that the Tube E—eelure Bete@t;@naéTFD}—systemsenses—a—tube failure.

b%&&s%ﬁ@m%shd@%enden&a%ﬁ—e@%ube@%@&é@tee%%@m%n@t
HFiggerwith-water-contast

7—-Sﬁa¢e—ﬁaﬁs—9rewde—twe4=ep!aeemem-heses~
The chemical metering pumps shall be positive displacement, peristaltic type tubing pumps with a
variable speed motor, non-spring-loaded roller assembly located in the pump head, integral tube
failure detection system, and flexible tubing with attached connection fittings.

Process fluid shall contact the pump tubing assembly and connection fittings only.

Capable of self-priming at the rated maximum pressure.

Capable of running dry without damage.

Suction lift shall be 30 feet of water,

Pump shall have a one-year manufacturer's warranty that includes chemical damage to the

pump head and roller assembly caused by a ruptured pump tube assembly.

3. Tube Assamblies:

a. Pump tube shall be of a material suitable for continuous contact with hydro-fluorosilicic acid
(19.1%).

b.  Connection fittings shall accept 1/4-inch ID by 3/8-inch OD flexible tubing.

¢. Connection fittings shall be permanently clamped to the tubing with stainless steel clamps.
To prevent tubing misalignment and ensure accuraagy, fittings shall insert into keyed slots
located in the pump head and secured in place by the pump head cover. Fitting shall not
rotate when installed.

4. Control Circuitry:

a. Provide front panel user touchpad controls for stop/start, configuration menu access and
navigation, operating mode selection, auto priming, and service timer reset,

b. Provide LCD display for menu driven configuration settings, pump output value, service
alerts, tube failure detection (TFD) system alarms status, remote input signal values, tubing
life timer value.

c. Provide for manual control of pump ocutput volume via manual speed percentage operating

mode.

Provide for remote control of pump output volume via 4-20mA operating mode.

e. Pump will be wired to operate in series with the activation of the well pump motor and will be
flow paced off of the finished water flow meter.

f.  Secondary feeder control will be provided by a confirmation of the flow switch on the well
pump discharge piping.

g. Provide one contact closure alarm output rated at 1A-250VAC, 0.8A-30VDC. Alarm output
shall close in the event that the Tube Failure Detection (TFD) system is triggered.

5.  Drive System:

a. The pumps shall have a capacity to pump fluoride at the rate specified above into a water
flow rate at 10 to 80 psi. The pumps shall be designed to operate at no Jower than
20 percent of the feed range at the minimum capacity.

b,  10,000:1 turndown.

c. The pumps shall be 120 VAC, single phase, 60 Hz. A wiring compartment shall be provided
for connection of input/output signal wires, and alarm output load. Conduit hubs, liquid-tight
cannectors, connector through holes and tapped holes shall be sized in U.S. inches.

6. Tube Failure Detection (TFD) system sensors shall be wholly located in the pumphead. TFD
system will stop the pump within three seconds of leak detection. To prevent false alarms due to
rain, wash-down, condensation, etc., tube failure detection system shall not trigger with water
contact. Process fluid waste ports or leak drains shall not be provided.

7. Provide one (1) spare parts kit for each pump including a complete liquid end assembly and
2 spare tubes.

PoaoT®

e
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ADDENDUM 5
2.05 ACCESSORIES

A. Wall Bracket: Provide polyethylene plastic wall shelves for the pumps, large enough for the pumps to
mount on. Wall bracket shall be chemically resistant.

B. Tubing and Fittings: Provide all required tubing and fittings for a complete installation, including
injection fittings, main connections, and suction strainers.

C. Pressure Gauge
1. Quantity: one (1)
2. Range 0-100 PSI {(sized for system)
3. Provide with diaphragm seal and isolation ball valve.
4. Manufacturers: Plat-O-Matic or equal preapproved by Engineer.

Pressure Relief Valve

1. Furnish and install one (1) pressure relief valve on the metering pump discharge line.

2. Provided by the pump manufacturer and resistant to the chemical being fed.

3. Manufacturer shall size the valve for the feed system.

4. Furnish and install pressure relief tubing and fittings from the pressure relief valve to the tank.

E. Back Pressure Valve
1. Furnish and install one (1) backpressure valve on the metering pump discharge line.
Provided by the pump manufacturer and resistant to the chemical being fed.

2.
3. Manufacturer shall size the valve for the feed system.

F. Safety Equipment: Provide one (1) set of chemical handling equipment including goggles, apron, and
rubber gloves.
G. Main Line Feed Point (Corporation Stop):
1. Provide 3/4-inch NPT ball valve main connection complete with diffuser.
2. Product: Saf-T-Flo EB-130-B-H or pre-approved equal.
3. Solution tube insertion length shall be such that fluoride is injected into the static mixer at
1/3 diameter of the water pipe.
4. The solution tube tip shall be the manufacturers standard tip configuration.
5. The flexible hose assembly shall be of a material compatible with the chemical being fed and the
working pressure in the feed system.
2.06 FINISHES
A. Factory-fabricated items shall have a factory-applied finished paint system.
B. Other items shall be painted per Division 9.

C. Plastic solution tank shall not be painted.

PART 3 EXECUTION
3.01 INSTALLATION
A. Comply with manufacturer's Product Data, including installation instructions and details.
B. Provide at least 1 day of installation supervision by the manufacturer's representative.
3.02 FIELD QUALITY CONTROL
A. Manufacturer’s Field Services:

1. Inspect and approve the completed installation, make all necessary adjustments, corrections, or
maodifications prior to start-up.

Fluoride Feed Equipment
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ADDENDUM 5
2. After start-up is authorized by Engineer, furnish a qualified representative to inspect the
completed installation, to supervise the system’s initial start-up, and to train the operating
personnel in operation and equipment maintenance.
3. Atleast 1 day shall be reserved for start-up and adjustment. See Section 01 75 00.
4. After equipment has been placed into operation, make all final adjustments for the proper
operation of the equipment.

3.03 WARRANTY

A—Standardt-Yoar-Warranty-Unless-otherwise-stated-belew,-manufacturer shall warrant-the—equipment
to-be-free-from-defecis-in-material-and-woerkmanship-for-a-period-of 1-yearfrom—-the-earlierof-either
the-date-established-for-partial-utilization-in-accordance-with-6G14-04--and-14-.05-as-modified-in-the
Supplementary-Conditions;-or-Substantial-Completion-of-the—projest:

A. All equipment, unless otherwise stated in the contract, shall be warranted per Section 01 78 37.

3.04 OPERATOR TRAINING

A.  Provide a minimum of 4 hours of operator training at Owner's convenience after equipment is
operational.

B. Ensure plant personnel are sufficiently trained and thoroughly acquainted with operations and
maintenance materials to operate all components of the system.

END OF SECTION
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Distrubance of Existing Impervious Area 6,150 SF \%

Existing Driveway to be Replaced) . \%

( 4 N
~N
N

i N ’
i - New Imprevious Area
| ’ Asphalt Driveway 8,135SF mmmwm

i
i
!
w
;
_
|
|
|

Building Addition 1,660SF [

Backwash Tank 960 SF P2y

CONNECTION TO . “ ~
MANHOLE .
SEE SHEET € 103

]

Subtotal 10,755 SF

516N T0 BE REMOVED w o o 2 Total Disturbance Area

 FoR CoNsTRUCTION E..ﬂ“ﬂﬂi Main Site Limits 24,300 SF
- ANDREPLAGED Hydrant Connection 1,150 5F
> SANITARY SEWER Subtotal 25,450 S¥
BACKWASH WASTE

Land Use Summary Table Area {SF}
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Site Area 67,600 Nl M WATER UTLITY
LANDSCAPE AREA p itding Inside 1,320 o
3 pansion Building Footprint 1,473 ——————
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- BEGIN

2,850
< .
ing Footprint 2,887
“ Lot Coverage 12,381
i T REMOVE EX CHAINLINK Dwelling Units N/A
] FENCE END CHAINLINK FENCE Usable Open Space N/A
CONTRACTOR IS RESPONSIBLE FOR AT PR EASEMENT landscape Area 3,865
TRAFFIC CONTROL DURING CONSTRUCTION NoTES:
AND DURING THE UTILITY CROSSING 1. PARKING SUMMARY: NO FORMAL PARKING STALLS
s NEEDED FOR WELLHOUSE STAFF OR MAINTENANCE
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KEYNOTES 4.

(D) mmasso @ e m m:
@ w 1 OPERATOR (&) REPLACE EXISTING HIGH SERVICE PUMPS (HIF) - SEE PAGE 01P9R1

wr
() EXISTING VERTICAL TURBINE WELL PLMP (%) PROPOSED BACKWASH TANK (5TRUCTURE 02) |
(D) T PPEFOR £ VERTIAL PEFORARSACUMRELERSE @ w R— wave ]
1%
(5) STALL 17 CHEGKVALVE (&) CONNECT £'T0 4 RPZ. SEEMECHANICAL FOR CONTINUATION w @//“
&
(§) REPLAGE BXISTING 14 GATE VALVE 1K KIND (&) VENT GHLORINE THROUGH WALL ABOVE DOOR |
(D) 17 WAGHETIC FLOWNETER w/REMOTE READOUT ) 2 3CH 40 PVC FLUORIDE TANK VET TRROUGHWALL “I Enl
{8) 5 MAGNETIC FLOW METER w/REMOTE READOUT (3) MOUNT FLUORIDE CHEMCAL FEED EQUMENT ONWALL SHELF ABOVE | -
1) 7 RANGED CHBICAL N
® THAT JLECTION PORTS ARE INDEXTED 46° DOWN FROM HORIZONTAL - NSTALL @ e on FEED TUGNG Al
54 0 )
e Py
a o LINE - SEE MECH, FOR CONT, @ Mw Rl VA ‘. .‘ 8 0 45 MADISION WATER UTLITY
(1) creeca Tanks, OF TANKS. G nerace ST — —
2TANKS U1 LS, 4 TANKS IN STORAGE. o SHEET otPat * wiU V1IN g . .
() COAT THE INSIDE OF THE CONTANMENT WELL (FLCOR, SIDE WALLS, AND TCPS | HNMAT
F PARTIAL HEIGHT WALLS) WITH CHEMICAL-RESISTANT COATING @ comecton T0CHBACA oNTHE | i ad 19
. THINL
[oEm— ® o ._ 7 o oh
@ meranr () TAPPIPEWITH 127 TAP ANDBAL ANALYSE. ROUTETUSE _ v ‘ —., _._
() 15 300,30 PVC CILORME SOLUTION PPE TOAGIAGENT EXISTING CHLORINE ANALYZER PANEL. s 1 9 — v _ L({FILTER RoOMy
@ o () SEAL WALL PENETRATIONS w FRE CAULK r\mﬁg ‘ i [
() stoRAcE AN (3) CHORMNEMOTNE WATER BOOSTER PAREL - SEE DETAL HRPS0H (e ) 3 OX 1O 48
18)  CHLORME SOLUTION VAKELIP PAEL. O] HITALLSUOC ] D
« TAPPED FOR 15CH
® o (6) INSTALL SCHEDULE 10WELDED CARSON STEEL PIPE SLEEVES ARGUND PIPES
() 15" 5CH B0 FUC HONPOTABLE NOTVE WATER PIFE ‘BETWEE STRUCTURES I THIS AREA.
{Z) 100 ECCENTRIC REDUCER wFLAT ON ToP
() 169 CALLON RLUORBE TANK
(Z) REPACE EXISTING ARUAL 8 BUTTERFLY VALVE WITH* PUEUMATICALLY
OPERATED SUTTERFLY VALVE - VALVE INVERTICAL - SCE PAGE D1P301
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December 8, 2023
NOTICE OF ADDENDUM
ADDENDUM 6

CONTRACT NO. 9289
PROJECT NO. 10448
UNIT WELL 19 TREATMENT SYSTEM ADDITION

Revise and amend the contract document(s) for the above project as stated in this addendum, otherwise,
the original document shall remain in effect.

1. Changes to SPECIFICATIONS:

a. Section 00 01 10 Table of Contents, REPLACE in its entirety.
b. Section 33 28 31 Vertical Turbine Pump and Motor, ADD in its entirety.
c. Section 43 21 13 Horizontal Split Case Centrifugal Pumps, REPLACE in its entirety.

2. REPLACE the following DRAWINGS in their entirety:

01 P101-Process Plan

01 P301-Process Sections

01 P901-Process Isometric 3D Views For Reference Only
01 E070-Removal Plan

01 E201-Lighting Plan

01 E301-Power Plan

01 E502-One-Line Diagram

01 E602-Schematics

01 E701-Schedules

DEQ03-Details

T PR e Qo o

Please acknowledge this addendum on page E1 of the contract documents and/or in Section E: Bidder’s
Acknowledgement on Bid Express.

Electronic version of these documents can be found on the Bid Express web site at:

http://www.bidexpress.com

If you are unable to download plan revisions associated with the addendum, please contact the
Engineering office at 608-266-4751 receive the material by another route.

/ ij 44\/ 12/8/2023

Pete Holmgren, PE
Chief Engineer — Madison Water Utility
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DOCUMENT 00 01 10

TABLE OF CONTENTS

Number Document

Introductory Information

00 01 01 Title Page
000110 Table of Contents
00 31 32 Geotechnical Data

DIVISION 1 - GENERAL REQUIREMENTS

011100 Summary of Work

011216 Work Sequence

012513 Product Substitution Procedures
012910 Applications for Payment

013113 Coordination

013119 Project Meetings

013216 Progress Schedules

013300 Submittal Procedures

014200 Watertightness Testing

014218 Reference Standards for Infrastructure Improvements
014219 Reference Standards for Building Construction
014510 Quality Control for Building Construction
015100 Temporary Utilities

015136 Temporary Water

015213 Field Office

015219 Temporary Sanitary Facilities

015510 Access Roads and Parking Areas
015525 Maintenance of Traffic

015700 Temporary Controls

015712 Erosion Control

015719 Air, Land, and Water Pollution

016000 Product Requirements

017123 Field Engineering

017500 Starting and Adjusting

017700 Closeout Procedures

017823 Operation and Maintenance Data
017837 Product Warranties

DIVISION 2 - EXISTING CONDITIONS
02 41 33 Removing Pavement and Miscellaneous Structures

DIVISION 3 - CONCRETE

031100 Concrete Forming

032000 Concrete Reinforcing

03 3000 Cast-in-Place Concrete

03 36 50 Polished Concrete Floor System
034100 Plant-Precast Structural Concrete

DIVISION 4 - MASONRY

04 20 00 Unit Masonry Assemblies
04 2126 Structural Glazed Tile




DIVISION 5 - METALS

053100
05 50 00

Steel Decking
Metal Fabrications

DIVISION 6 - WOOD, PLASTICS, AND COMPOSITES

06 10 53

Miscellaneous Rough Carpentry

DIVISION 7 - THERMAL AND MOISTURE PROTECTION

071813
07 2100
07 2129
07 53 23
07 54 00
07 62 00
0772 33
07 84 23
07 84 46
07 92 00

DIVISION 8 - OPENINGS

08 1113
08 45 13
08 71 00
08 88 13

DIVISION 9 - FINISHES

092200
092900
09 30 00
09 97 21

DIVISION 10 - SPECIALTIES

10 28 13
10 44 00

DIVISION 11 - EQUIPMENT
1156313

DIVISION 12 - FURNISHINGS
12 30 00

DIVISION 22 - PLUMBING

220719
221116
221119
221120
221313
2213 16
221319
221513

Pedestrian Traffic Coating

Thermal Insulation

Sprayed Cellulose Thermal Insulation
EPDM Roofing

Thermoplastic Membrane Roofing
Sheet Metal Flashing and Trim

Roof and Floor Hatches

Penetration Firestopping

Fire Resistive Joint Systems

Joint Sealants

Hollow Metal Doors and Frames (Commercial)
Translucent Window System

Door Hardware

Fire Rated Glass and Framing

Non-Structural Metal Framing

Gypsum Board

Tiling

Coating Systems for Water Treatment Facilities

Toilet Accessories
Safety Specialties

Laboratory Fume Hoods

Manufactured Casework

Plumbing Piping Insulation

Domestic Water Piping and Valves
Domestic Water Piping Specialties
Plumbing Fixtures

Fire Protection Systems

Sanitary Waste and Vent Piping
Sanitary Waste Piping Specialties
General Service Compressed Air Piping
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221519 Packaged Compressed Air System
223000 Plumbing Equipment
22 34 00 Fuel-Fired, Domestic-Water Heaters

DIVISION 23 - HEATING, VENTILATING, AND AIR CONDITIONING (HVAC)

230500 HVAC Basic Materials and Methods

230513 Common Motor Requirements for HVAC Equipment
230529 Hangers and Supports for HVAC Piping and Equipment
23 0548.13 Vibration Controls for HVAC

230553 Identification for Mechanical and Plumbing Piping and Equipment
230593 Testing, Adjusting, and Balancing for HVAC

230713 Ductwork Insulation

230993 HVAC Controls and Sequence of Operation

231123 Facility Natural-Gas Piping

233113 Metal Ducts

233116 Nonmetal Ducts

233300 Air Duct Accessories

233423 HVAC Power Ventilators

235123 Gas Vents

23 55 33.16 Gas-Fired Unit Heaters

23 82 39.16 Horizontal Electric Unit Heaters

2382 39.19 Wall & Ceiling Unit Heaters

2384 16 Dehumidifiers

DIVISION 26 - ELECTRICAL

26 00 00 General Provisions for Electrical Systems.

26 05 01 Electrical Demolition

260510 Motors

26 05 19 Low-Voltage Electrical Power Conductors and Cables
26 05 23 Control-Voltage Electrical Power Cables

26 05 26 Grounding and Bonding for Electrical Systems

26 05 29 Hangers and Supports for Electrical Systems

26 05 33 Raceways and Boxes for Electrical Systems

26 05 44 Sleeves and Sleeve Seals for Electrical Raceways and Cabling
26 05 53 Identification for Electrical Systems

26 09 23 Lighting Control Devices

262213 Low-Voltage Distribution Transformers
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262419 Motor Control Centers
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26 27 26 Wiring Devices

265119 LED Interior Lighting

265213 Emergency and Exit Lighting

26 56 19 LLED Exterior Lighting

DIVISION 27 - COMMUNICATION SYSTEMS
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DIVISION 28 — SECURITY AND EMERGENCY SYSTEMS

281300 Access Control
282300 Video Surveillance
283111 Digital, Addressable Fire-Alarm System
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DIVISION 31 - EARTHWORK

311100 Clearing and Grubbing
311315 Site Preparation
312330 Excavation, Backfilling and Compacting

DIVISION 32 - EXTERIOR IMPROVEMENTS

321126 Crushed Aggregate Base Course
321218 Hot Mix Asphalt Pavement
321228 Asphaltic Surfacing

321243 Porous Flexible Pavement
323113 Chain Link Fence

32 9100 Topsoil Placement

329212 Turf Establishment

329300 Exterior Plants

DIVISION 33 - UTILITIES

330110 Tracer Wire

331100 Water Distribution Systems
3316 50 Submersible Tank Mixing System
3328 31 Vertical Turbine Pump and Motor
333100 Sanitary Sewer Systems

DIVISION 40 - PROCESS INTEGRATION

4023 00 Process Piping General Provisions

402310 Process Water and Waste Piping

4023 20 Process Piping Valves and Operators

4023 30 Process Piping Specialties
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4023 40 Process Piping Hangers and Supports

4023 50 Process Piping Testing, Adjusting, and Disinfection
4090 00 Control System Functional Descriptions

409119 Instrumentation

4092 13 Control Panels and SCADA System Components
4092 40 Process Valve Actuators
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432113 Horizontal Split Case Centrifugal Pumps
432130 Non-Clog Submersible Pumps
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SECTION 33 28 31

VERTICAL TURBINE PUMP AND MOTOR

PART 1 GENERAL
1.01 SUMMARY

A. Furnish and install one new vertical turbine motor on the existing well pump and motor
mount/discharge head.

B. Disassembly, removal, and installation or connection of all necessary appurtenances that are
associated with the Work, including but not limited to the following:

Well discharge piping.

Motor

Electrical instrumentation equipment, piping, and wiring.

Pre-lube piping.

Seal drain piping.

Well level instrumentation measurement devices.

Any other appurtenances that are replaced, relocated, or temporarily removed.

Coordination with the Owner for removal and reinstallation of the well pump and discharge head.

a. Work by Others: Owner will remove the discharge head and well pump from the well, after
the Contractor has disconnected the necessary items and removed the motor. Owner will
reinstall the well pump and discharge head after inspection and repairs.

ONOOTALN

C. Related Sections:
1. 0112 16 Work Sequence

2. 0175 00 Starting and Adjusting

3. 09 97 21 Coating systems for Water Treatment Facilities

4, 26 05 10 Motors

5. 4023 00 Process Piping General Provisions

6. 4023 10 Process Water and Waste Piping

7. 40 23 30 Process Piping Specialties

8. 4023 50 Process Piping Testing, Adjusting, and Disinfection
9. 4090 00 Control System Functional Descriptions

10. 40 90 19 Instrumentation

1.02 EXISTING SYSTEM DESCRIPTION

A. Existing Well Pump:

The existing well pump is Goulds Model: VIF-WS, Size: 14RJHC 4 Stage(s).
Water lubricated open line shaft vertical hollow shaft turbine pump.
Maximum no-load pump speed: 1,800 RPM.

Specified Flow: 2200 GPM.

Specified Head: 292 FT.

Efficiency at Design: 85%

To be removed and replaced by Owner.

NOORP®N =

B. Existing discharge head to be re-installed by Owner.
C. Existing Motor to be replaced by Contractor.
D. See Drawings for photo details.

1.03 SUBMITTALS

A. Comply with Section 01 33 00.




C.

ADDENDUM 6

Submit Product Data which includes the following for each item furnished:
Manufacturer, motor size and model number.

Component materials.

Detailed specifications

Detailed assembly drawings and dimensions.

Motor specifications.

SUESE S

Provide Operation and Maintenance manuals in accordance with Section 01 78 23.

1.04 GENERAL REQUIREMENTS

A

Motor equipment materials, construction features and performance specified herein are considered
minimum requirements. Manufacturers shall incorporate specified requirements into standard products
to fully conform to Specifications.

Contractors are advised that due to manufacturer's variations in equipment design, changes from
Drawings in piping arrangement and layout, electrical and control circuitry, and related dimensions of
equipment foundation and anchorage details may be required for equipment installations.

PART 2 PRODUCTS

2.01 MANUFACTURERS

A. Motor:
u.s.

General Electric.
Westinghouse.

2.02 EQUIPMENT

1.
2.
3.

A.  Motor:

1. Requirements:
a. Suitable for mounting on existing pump discharge head.
b. Vertical, solid shaft
c. High efficiency electric.
d. Code G, or better.
e. Premium Efficiency, Inverter Duty
f.  Weather-protected, Type 1 enclosure.
g. Rated for 200 HP.
h. Maximum no load speed: 1,800 RPM.
i. Non-reverse ratchet.
j.  Locate thrust bearing in top of unit.
k. Motors shall have oversized terminal boxes.
|.  Exterior finish: Factory primed using two-part Tnemec N69 or Sherwin-Williams Macropoxy

646 epoxy paint.

2. Characteristics:
a. 3-phase.
b. 60 Hz.
c. 480 Volt.

3. Comply with Section 26 05 10.

B. Instrumentation:
1. Requirements:

apop

Pressure switch.
Pre-lube solenoid.
Pressure transducer.
Vibration switches.
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2.  Comply with Section 40 90 00 and 40 90 19.

2.03 TOOL, SUPPLIES, AND SPARE PARTS

A

The Contractor shall furnish all special tools necessary to provide routine maintenance of the
equipment.

The Contractor shall furnish all recommended lubricating oils and grease for start-up and initial
operation.

The manufacturer shall submit a list of no less than four manufacturer's standard lubricants which may
be used interchangeably for each type of lubricant required. Lubricants shall be NSF 61 approved.

PART 3 EXECUTION

3.01 INSTALLATION

A

B.

Motor shall be installed on existing discharge head in accordance with manufacturer's requirements.

Motor oil shall be added upon installation.

The manufacturer and grades of oil and grease shall be in accordance with the manufacturer's
recommendations and requirements.

Pump seal water plumbing:

1. Install seal water discharge line assemblies between the pump seals.

2. Install 3/4-inch discharge head drain lines between the discharge heads and the trench drain.
3. Route lines in horizontal and vertical runs true to the lines of the pump, piping, and building.

Install instrumentation devices on the well head and discharge line including valves, piping, and
electrical connections:

1. Pressure switch.

2. Pressure transducer.

3. Pre-lube solenoid, piping, and valves.

4. Vibration switches.

3.02 FIELD QUALITY CONTROL

A

Manufacturer’s Field Services:

1. Supervise motor installation.

2. Inspect and approve final installation.

3. Perform all necessary calibration and adjustments in accordance with manufacturer's
recommendations.

4, Coordinate start-up with installation of related equipment.

3.03 SYSTEM AND EQUIPMENT START-UP

A.

B.

Conform to the requirements of Section 01 75 00.

Provide written certification that check-out services have been completed and 1 week notice prior to
start-up and demonstration.

Place various items of equipment into operation, along with related piping and control systems, at
times acceptable to Owner. After satisfactory start-up of these systems and their related equipment,
they will remain in continuous or intermittent operation as required by the Owner.
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All equipment and accessories shall be adjusted and calibrated prior to any start-up and any
equipment placed into temporary operation prior to Final Completion of the total Project shall be
readjusted and/or recalibrated as necessary.

Contractor shall supervise, control, and be responsible for operation and maintenance of new
equipment and/or systems during start up.

No system start-ups will be held on holidays, Fridays, weekends, or the day before a holiday.

3.04 DEMONSTRATION AND TRAINING

A.

Provide factory trained serviceman to instruct the Owner's personnel in the proper operation and
maintenance of the equipment and certify to the Engineer that motors and accessories are installed
and operating properly.

Following completion of successful equipment start-up, the Contractor shall arrange for a factory
representative and installer of each operating piece of equipment and other work requiring regular or
continuing maintenance, to meet at Site with Owner's personnel to provide necessary basic instruction
in proper operation and maintenance of entire work. Where installers are not experienced in required
procedures, include instruction by manufacturer's representatives.

For each piece of operating equipment, the factory representative and installer shall provide two
separate training sessions to the Owner's operations and maintenance staff. The two training sessions
shall be separated in time by at least 1 week (7 days) and shall be arranged to meet the schedules of
the Owner’s operations and maintenance staff.

Each training session shall be inclusive of a minimum 4 hours on-site instructional time. All travel time
and costs necessary to perform each training session shall be considered as additional and incidental
to four hours of on-site instructional training time.

The training session time shall be separate and distinct from the time spent on equipment start-up.

Contractor shall coordinate the schedule for each training session a minimum of 2 weeks (14 days)
ahead of schedule.

All final copies of the Operation & Maintenance manuals for each piece of operating equipment shall
be delivered to the Engineer a minimum of 1 week (7 days) prior to scheduling the initial training
session.

At a minimum, each training session shall include the following:

1. Utilize operation and maintenance manuals as basis for instructions.

2. Review contents of manual with Owners’ personnel in detail to explain all aspects of operation
and maintenance.

3. Include a detailed review of the following items:

Maintenance manuals.

Record documents.

Spare parts and materials.

Tools.

Lubricants.

Fuels.

Identification systems.

Control sequences.

Hazards.

Cleaning.

Warranties.

Maintenance agreements and similar continuing commitments.

4, Manufacturer s representative shall demonstrate the following procedures to Owner’'s personnel
prior to date of final inspection:
a. Startup.

TAT T SQ@ M0 000D
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Shutdown.
Emergency operations.
Noise and vibration adjustments.
Safety procedures.
Economy and efficiency adjustments.
Effective energy utilization.
Troubleshooting.
Maintenance.

—s@meooT

. Prepare and insert additional data in operations and maintenance manuals if need for additional data
becomes apparent during instructions.

END OF SECTION
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SECTION 43 21 13

HORIZONTAL CENTRIFUGAL SPLIT CASE PUMPS

PART 1 GENERAL

1.01 SUMMARY

A. Section includes the furnishing and installation of horizontal split case centrifugal pumps, motor,
mounting bases, anchor bolts, and appurtenances necessary for satisfactory operation.

B. Pump shall be installed in lay length provided at the location of the existing booster pumps.

1. The connections to the existing suction and discharge pipes at each pump location (3 pumps),
requires the Contractor to perform work prior to ordering the pumps, in order to verify that the
suction and discharge piping can be adapted to match the suction and discharge sizes on the
new pumps. Prior to ordering pumps, the Contractor shall visit the site and verify existing
conditions and pipe sizes and lay lengths and all conditions for the new pumps. If increasing or
decreasing pipe fittings are required, the supply and installation of those fittings will be considered
incidental to the complete installation of each pump. See drawings for additional detail.

C. Related Sections:
1. Section 09 91 50 - Shop Painting
2. Section 26 29 24 - Variable Frequency Drives

1.02 PERFORMANCE REQUIREMENTS

A. Liquid Temperature Range: 40-70 degrees F.

B. Meet or exceed the operating condition requirements listed at the end of this section.

C. NSF 61/372 compliant.

D. Performance Requirements.
1.  Small Booster Pump (QTY1):

a. Design basis:
1) Fairbanks Morse 1824 single-stage, split-case, horizontal centrifugal pump.
2) Impeller: 444A329.
3) Suction: 6-inch.
4) Discharge: 5-inch.
5) Speed: 1800 rpm.

b. Design Condition:
1)  Full speed (1775 rpm).
2) Provide 1,400 gpm against a total dynamic head of 4#5 200 feet.
3) Minimum efficiency at this speed = 7+ 73 percent.
4)  Minimum shut-off head: 210 feet.
5) Runout flow: 1,950 gpm at 120 feet.

2. lLarge Booster Pumps (QTY 2):

a. Design Basis
1)  Fairbanks Nijhuis 4823 2824C single-stage, split case, horizontal centrifugal pump.
2) Impeller: 444R330.
3) Suction: 8-inch.
4) Discharge: 6-inch.
5) Speed: 1800 rpm.

b. Design Condition:
1)  Full speed er (1775 rpm).
2) Provide 2,100 gpm against a total dynamic head of 4#5 200 feet.
3) Minimum efficiency at this speed = 84 78 percent.
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4)  Minimum shut-off head: 215 feet.
5)  Runout flow; 2900 gpm at 105 feet.

1.03 SUBMITTALS

A. Product Data:
1. Preliminary characteristic performance curves.
2. List of pump components and materials.

B. Shop Drawings:
1. Pump schematic.
2.  Component sizes and dimensions.
3. Field measurements of existing piping conditions including available space between pipe flanges
to remain.

C. Test Reports: Certified factory H.1. performance test results for pumps to be provided prior to shipping.
D. Manufacturer's Operation and Maintenance Instructions.

E. Close-out:
1. Performance test results from installed units.
2. Provide within 7 days of field testing.

PART 2 PRODUCTS

2.01 MANUFACTURERS
A. Fairbanks Morse, Kansas City, KS
B. Approved equal.

2.02 EQUIPMENT

A. High Service Pump Schedule
1. High Service Pump No. 1: HSP-1.
2. High Service Pump No. 2: HSP-2.
3. High Service Pump No. 3: HSP-3.

B. General Requirements:
Split case centrifugal pump with shaft in the horizontal orientation.
Quantity: three (3).
NSF 61 and NSF 372 Listed to comply with the Reduction of Lead in Drinking Water Act.
Maximum Speed: 1800 rpm.
Rated Motor Horsepower: (QTY 1) Small Booster: 480 125 HP; (QTY 2) Large Boosters: 426 150
HP.
Power Supply: 480V, 3-phase, 60 Hz.
Acceptable Pumps:
a. Fairbanks Morse Pump
1) Size: 5-inch 1824 (QTY 1); and 6-inch 1823 (QTY 2).
2) Maximum pressure: 250 psig.
b. Other pumps are acceptable only if they meet all the requirements of this specification and
with prior approval by Engineer.

S e
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C. Materials
1. Casing: Cast iron (ASTM A48.)
2. Impeller (for use with chlorinated water above 2 PPM): Alpha Nickel Aluminum Bronze or
316 Stainless Steel.
3. Shaft Sleeve: 316 stainless steel.
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Shaft; Steel AlISI C1045.

Casing Wear Ring: 416 stainless steel.
Impeller Wear Ring: 316 stainless steel.
Base Plate: Structural steel or cast iron.

N o s

All pumps furnished under this section shall be provided by the same manufacturer.

2.03 COMPONENTS

A

Casing:

1. Horizontal split cast design.

2. Flange Connections: ANSI 125 pound rated.

3. Tapped and plugged holes for priming and draining. Furnish and install a 0.75-inch air release
valve installed in a provided tap in the top of the volute of each casing, to facilitate air removal
from the water column. See Section 40 23 20 for Air Release Valve requirements. Install with
isolation ball valve. Route discharge per the air release detail and provide stainless steel screen.

4. Provide for removal of the rotating element without disconnecting the suction or discharge piping.

5. Furnish lower half of casting with cored passageways from the high-pressure area of the volute to
each seal box for positive lubrication without the use of external flushing lines.

6. Integrally cast bearing arms with lower half of casing to ensure positive bearing alignment.

7. Bolt-on bearing arms are not acceptable.

Impeller:

Enclosed type, vacuum cast in one piece.

Dynamically balanced.

Key to shaft.

Exterior Finish: Turned.

Interior Finish: Finished smooth, free of burrs, trimmings, and irregularities.

O ON -

Shaft Sleeves:

1. Seal sleeve to impeller hub by means of an O-ring.

2. Positively drive sleeve to the keyway.

3. Fasten the sleeve to the shaft by means that the manufacturer recommends.

Shaft Seal: Mechanical, Type 21.

Shaft:

1.  One piece, finished and polished on all sections.

2. Length: Shortest practicable distance between bearings to minimize deflection and vibration.
3.  Maximum Allowable Deflection: 0.002 inches at any point on the pump operating curve.

Casing Wearing Ring:
1. Radial type.
2. Press fit into casing.

Bearings:

1. Regreasable lubrication ball type.

2. Average Life: 100,000 hours.

3. Radial Loads: Provide single row inboard bearings.

4. Thrust Loads: Provide double row outboard bearings.

5. Mount bearings in moisture and dust proof machined housing.
8. Housing:

a. Registered fits to ensure alignment.
b. Pinned, to prevent rotation.
¢c. Boltto bearing arms.
7. Supply each housing with grease fitting and plugged relief port.

Coupling:
1. Provide flexible coupling to connect pump and motor shaft.
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2. All metal type with flexible rubber insert.
3. Enclose entire rotating coupling element by means of a coupling guard.

Base Plate:
1. Mount pump and motor on:
a. Groutable steel base plate.
b. Steel drip rim base plate.
2. Incorporate integral drip channels on each side.
3. Provide NPT connection and plug for each channel.
4. Capable of supporting pump and motor without the use of additional supports or members.

Nameplate:
1. Mount permanent nameplate in a prominent location on the pump.
2. Include the following information:

a. Manufacturer's name.

b. Serial number.

¢. Pump design characteristics.

Motors:

NEMA configuration.

Premium efficiency.

Totally enclosed, fan-cooled.

Design for normal starting torque and low starting current.

Size: Sufficient to operate pump from shutoff head to open discharge without operating in the
motor service factor.

Horsepower Rating: Sufficient to operate pump at any point on the head-capacity curve without
overloading the nameplate horsepower rating of the motor, regardless of service factor.

Class F thermostat, one per phase.

Motor shall be inverter duty, 10:1 turndown (6-60 Hz), and meeting NEMA MG1 Part 31.
Manufacturers:

a. US Motors.

b. Marathon.
c. WEG.

d. Baldor.

arON -
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Shop Coatings: Coat pump and base in accordance with Section 09 91 50.

PART 3 EXECUTION

3.01 INSTALLATION

A

Install pump in accordance with manufacturer's recommendations.

3.02 FIELD QUALITY CONTROL

A

Field Testing:

1. Conduct test of the pumping equipment in the presence of the Engineer.

2. Testing Period: One hour minimum, or longer as may be required to determine compliance with
the specifications.

Provide all power, gages, measurement devices, and other apparatus required for the testing.
Remove all testing equipment upon completion of testing.

Provide copies of all test data and results to Owner and Engineer.

Resulting pump capacities shall be within 5 percent of the previously supplied certified curves.
Replace or rework pumping equipment or components which fails to meet the specified
requirements.

Noobow

Manufacturer's Field Services: Check pumps and motors for alignment (using laser alignment device)
after installation and prior to field testing.
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3.03 DISINFECTION

A. Disinfect all water contact surfaces prior to placement in service.

B. Disinfectant: 200 ppm chlorine solution or dusting chlorine compound per AWWA C654.
3.04 DEMONSTRATION

A. Provide minimum of 4 hours of operator training after pumps are in service.

END OF SECTION




ADDENDUM 6

This Page Left Blank Intentionally



10ld
10

THTATONY EMTA ‘U AT RN S MMEAG SIAVAND
‘GHOLVNLIY SILVAKIINA A T4 40 HIY3 OL INFI HOSSIHAMGD
<K NIVIORS INTI HIY 14031 JdAL 21 31005 Tt

‘TTNYS TOKLNOD H3LTH THL NIKLM SHOLWILLOY IV
LDV 0 SAIGNTIOS ORLITTS ONIOTINEGHNS HRLTH HOVY

IVRLSINTVASE 1SVF 1Y FOTIONI {ON S300 TIVASAWASHL '}

JAON HOLIVHINDD

WYL 26

NYd $S300ud
® 2 2 > 0 e, 5
R ] SEOTNGI0 EN7EN:) R0
HOLVINOON SHLI3 T ONLLYINGON INTHA AUHALING

oz ey 13
cwmn oy z
ww o i

uve weoms  am
@ umare av0q goas
o e
m sgraniy
= apmomz
s e el

z
TEHANND SEC TG SATAKGHILINE Z
TGNV FIRReTEY SATAXLALING.

et aiowarini ] 350N, AR AL

oL s IUACH] TNV
(1 4100 G TOVHIV HOTSI4MOO NOK 31 Y 134e0D Tadktd (&)

1353601 54045 QMM NOLN IpoTHad WA XN v
=R ditI¥YLs ORRENG
H mm (g ] 135 i 500090 IWAARIELNE
m Y M 0y 3SOT¥NIO IAWAAHEIING
® XW o 5] OG0 WAL
Pyt % N 30TNGA0 TR KL )
BED £ Loty £ T
]
23 =] FINGIHIS INWA SS300Ud
£ W z
=z
=
=
>
ﬂl—“ A KHYILING 23 ONILSINE 30V 430 @
2 “SNOLKINGD ONLLSDI ONNOUY
m L 1+ ONLLNGH CI2TVHINIC SMOHS NYld "T3NVd 01 £03NNOD
=

INELWLS3AA &

A

i
VYA TIVH 213HONOD JHL 2¥ 3G VAYHO4 ONY ‘30 AVIT 35D JHL 5 INYL

'HSYALLDVE JHLJIO TIVA 313UONOO THL O DNIGHTA HILTH IHL 40 THA
AL3HINOD NOKS QALY TIVHS SONIZVD ‘DAISYD THILS HUM SIAZIT YA

HOYMAIVE HO Tdid KOV OML HY FIVISTU HSYMIDVE 8O3 S3dkd V3
OML "534 DNISY TYJ0E ¥ TIVAENI V34V SRLNESTUNLONNIS NIIMLIH

| 53did GNNOHY $3AT 3uld TT3U HOTIYD Q30174 0) TTNGIHIS s (19) i FALVM INLON TVVIONON I 0T HOS .53 6
[ yor | <0ed Szocd

| AN Y - R e T s 7ol A [ ) T A —— atvm 4 404 GadvL. @®

| Fovois @) @ & -3 3 s (@)

t

e v anzav Nowtios womes (@)
0 FOS40% V130 35 - 12NV HAISOOR HAVM SALIOINNOTHD (B0}
eedlr AL BT P SIHERT P aa W o~ PR e e e — o — e SNIVHE ALTVS HIM SHIONTIAT SYO B0 404 vawv 3oviioss (B
1 (@] i 1 () o e e e e e VD Tt m ENOUVLIS TV 3 (BE) ™ @
p— .
a o | U Comeme )

NOILIGAY WILSAS INJWLVIYL 61 TTIM 1IN

[y |

noavay oM mEEM MO olIkow.s (T)

TIVH HONONHL LAGIA 3wv2 JOMOM SAdoros.2 - (BE)
000 IATEY TIVA HONOUHL TBOMI 3 (3)

BNV HZKTVNY NGO ONILSEXD LNIIVOY OL
NOON ¥aL { rumen ) L IIN0Y SISKTNY 2NHOHI HOS INTA TR ONY VL2 i 3ad L () A HOITIOE INHOTR A0 W36 51 (1)
! 035n 30 wsea (30 K3 Aongoumz (3L
Tﬁu SIS @5 Lo
0 } IHLND WINZRI 0L 103HNGD @
_ NIV I A% asnion (3)
U | ‘SIATVA OMILDA HO4 $05/30 LEHE NO € 010HA 335 * LTIUAO NV ®
T DVEOIS MSHLY S )
s Lo | . ® S0 Funma ol THVL VOV
o4
o F .
AL TVM HOIBIIVI III_.G "ING3 404 HOT 325~ INT s @)
1% UYL @
onEn 0333
P — o
WAL LaMmivNGD HING W3 AN N0
wz FAOIVATIHE TIVH NO LNANGINGA Qx4 vaveo saiany sraion (5E)
i
)

AN00Y2Y BLoRGYIm K3LIN MOY oWy .28 (1)

ANNNIIATAILVD 21 okuspa 3VIaRy (3)
NOLLVIINLNOD 04 NOMVIOIN T3S - 2403 OL 4 133M803  (82)

INWA it 2 @
“I»wﬂl froca) 120 IHALOAMEST WL HWANOVS Qasodond (32

10810 30¥d 33 - (d5H) Sad ORI HOM ONIISH FAVidTH

InVANDIRO 24 Tzt (5)

300V0 UGS 3o ONY IEVTTIM ARVIOWHY 402 3dkd NOUIIA Y 4O 3dkd VL (1)

1l
I
=
Ll
T
il
il
HL
H
4
i /i
<&
&3

YUK

4034035 104 1004 NOILO3S 335~ w1y Y JMeunL wolusa s (1)
A

HOIVHIA0 TI3HAHIVHO M IATVA SEYAR HLITH IATVA CHNILING 21

Tﬁ/ﬂw - 1
|
i)

pm =
A
wi

il DNl HIY (ISEIUANOD 4O CISKE NOLLO3S

s (D)

SILONAIN

\\1'




10€d
10

SNOLLOIS SSFO0Md

i om0y e
aws covwoeoy s

v mouscmn ean

Tnesa MR

a0 AN aa00 oreo0d
prinficey etz
an gy
m Aapersees
san avam o

61 ISNOHTEM

HISHODSIM 'NOSKIVIT
NOILIGAY W3LSAS INIWLVIHL 61 T1IM LINN

TARG VIOGN3N VT R

ALNLA B3LYM NOSIaWW 40 ALID

ALLTILR LM NOISIOV

‘JONVO JUNSSIHS ONY 4V 305 TIVESN J

IATUA ¥23HD JHE 40 NOLONT GNY NOLLYTIVLEN; 1d0k4 MOTIY OF IATVA M

¥IHO MAN 40 VXY THL N TVE ONVH ONLLSDG AJKIOW 0L HoLoviines (i)
INIOr NOSNYGICY OV TYA ONLLSDG 1Y 1115 OL DN maN (&)

“J0Yd SHLND 0104 135 "dYL T1dVVS MOTIE

7 WM s sV ()
s Gy (@)

S3dkd HSVIM AYHGS ONY
dALINTV Aoty (1)

oo vpTImIAAOTES (@)

awvaxomsonmss (3)

HOYY340 TIHATNVH M SAVA K LING oS watw 8 ()

wrevoy onnanao oy ()

1noavay atomum IO auaNom e (§)

3N Rz 2 Tviss ('5)
It N30 330 O Jove sk N0 oford 338 3

1731 I1YS OL I0UVHOSHA VLI MIN TN WY 20005KI
“Bdid Wi 3A

W ONILGAKI 5Y LNod NaLLYNW

Fdid TVRILIIA.

IE 02 €2 NOILOTS NGILVOHIIS3CS 3ONIYB42Y 113 JHL

IMOU3 ¥ TIIM ONY OV3H ITBYHISH) 3HL DHIAGKEIM HINAMD HL 0L HOMd
HOLOM OIS IAONTH L BOLOYRINGS HOI0M Tiik anusha 3vidad (B)
Y .
WoV6 i
% s (O

SALONAIN

39NAUI3H O OLOH4 SYONVIVELMIdY
Y HOLON ‘QY3HTIIM of TEM SMILSDS

a EEE 2
i ied

NOILJaS NI/

<&

VoF-ahAD

]

012684 "
REREN | R
VRATAY Y 521 2% JadZ gt | orvee

G 5

&0t T prepm =) (e )
3
'H ? . |8 1 +H©
- U ®
: = G

/1

WG AT EZOLATE




106d
10

AINO
JON3UI4IY ¥O4 SMIIA
QE OIILIROS1 $$300Hd

s D vicisd 2
e somcooey '

v woLeDTE AR

TrasDYRORE

w010 S0 oHody
e grefers
m A mnet
o . tapeemn
s nwam e

£ VatpasianeAn et
1S Somaiari ]

15
mm provienrmphitionpsrs o
i

mgu co
e =3
mm —Ho
== m
EZ3 MM
28 r—g
g g
g ®=
-
pe
=3
3S
5E
=
I_M
e
-
%]
=
m
=
>
=]
=4
=
[«]
=
s o

SE

[

TYAOWIY LNININDI 3AIHONTI ONILSE \L/

AINMO OL HINIA A GRLVNDIST NINGNT3
JOVAYS "HINAO HO HIINIDNY JHL A9 GILITHG
5 FIINVNILUNA4Y ONV STEIL! XM ONY ‘SNVE
‘SIS ‘TIATVA ‘ONIdId 'LNIMANIOZ TIV TA0NS

305 01108 /joed

€ 40 "dAL- OLOHd diNd dSH N/

HIVIOOLNGUDINNOD dit]
A RVLAVIY O1 SONELLE
OV 36 AHVESIOI
IOt YL TIAWE

0N S35¥D JUSSIYd
3015 ISHVHOSII GNY 3015
'NOLLORG 39¥1IH "GN N)
HOLO ONY #11id 30¥143Y

. cany
2dSHND 0L ¥ LdSHNO 0
~IAVA $03HO 3VIdIY-

TUNIOA dn0d MIN

30 ¢OL NG IATYA 3433y
HY TSN Td5H TIVND
SINWA LAY UV LSSV
ONIOVA ONELSD SAONEY

!
\

174

SOV TEHRO

i
y
{

..,... ‘ R
O10Hd TYAOWZY INRIOTHO SYO ONILSIX3 q.

3NAO 01 BINMO A9 TAYNOITI) INIHTIOY SOVA ‘4INWM0
5O MIINIONS JHL AS C1IFU SV STV Linady ONY SH3LE

325 0L10 (Tond
IATYA 1114 ¥OIAESHY &/

QN HEIATYA YD 91 SHUSH 3IVIATY

'HOAVTLLIV OLLYNCING R IATVA
KHUZLING 9 HEW AVA 2LYO .9 ONLLID 30V a3

21 DMLLSD3 T0NBY

94, N
40 TYAGHAGY TYNL 0% HOINd SN MIN 3t OL SHOILIINNOD
did 0 INIRISTYOY IZI ANV JHINHRL30 0L IV ONY
'NOLLIAIS Nd MOt NOLLYVISH SNUSECE TS OL YOLOVRLNOD

awsosion ()

ATNO FON3Y33Y H04 O L3WO0SH 4301\ L/

o6 IETRRIARL




0404

NYId TYAONIY TIVd3A0

o ooy 1

an Mowsoen v

TOTRDTNEIAY

@010 200 ooy
g v wangimies
poa g
e Aayray
nazn neaw pemaie

co

NISNOOSIM NOSIOWH
IR VIOQNIN TRV RI

NOLLIQAY WALSAS INJWLYIYL 61 T1IM LIN
ALNILO ¥3LYM NOSIGYW 40 AL

™

N

m
. i [ 2
:
NY'id TVAOWTY
1003 4T3 A0 “LIFMHOID
NOLYINSIHLSN! HEIHIYIM MOYS JOBNOS OL NDYH IWAYINGNOD 3A0rGY ‘02
“SIIUN0L 0L
TV ONY “BNvd o
SISHNOS 0L ks
HINMO OL SYHINYD §IATR0
“EINCS CL Sl I
1chounes
OL XIVE IHIWLINANOD TILVIDOESY 1TV ANY LHON WYY JMY0HD Ja0rer "ot
TSIV GHYD 0L ¥ova
o

L S IR0 TS NGB Y OB\ s Ezom.mm
1G OL 1530031 ONY'

£
NN OL BV NOSAIN

ARG TIVHS SNV A
TIVISN! NV "

A\«\:\J\J\ g
TIY 3A0REY HOLOW TEM I
ot |

o
“SHOLONGNEO TH1MID055Y ONY TIOVLEDTH 3A0KGY 3
TOVUIY ONY 0500 CEVORDNVA IA0N3Y 4

DNAVX HO STISNOATIY 57 HOLIWINGD 30,92 30 OLHLIM DOMMIN OL

ALININGD LIS
OO N Gy WOYGHD WINH0 5304005 0L

"
XOYE HNGNCTYI TILMD0SEY TIV ONY [NI1NI03 0T34 TeOIFGHD TIY JA0ral 1
b
t

“B4+I9T TIHYA YOINDD YOYIS AORGH

“EUYO" OLSYOLIANDD ALVOOSEY TIV NV OOW IACKGL
¥osTRd

AYNOUDINGD

N3 GHNALSH L Gt DR v,
M0V OLAITLIR 09N OL SHOLONTNOD AHVOICS2S IAOYERS HOLIMS LN
oray L

O satonaay

ai T IAOMIH

@\\\\\\\\\\\\\\\

\\\\\\\\\\\;

“Hivea o1 H

‘DHIAL HOLNONGD HO 1043 335 ‘GIATTN A5

TIVIAOHEY LT o

SNV NO

‘NVWOHS LON SINGTI ANY AJLLIVIO} ONY TYANSY OL HOIYd SNOLLYOO1 INTWINGY

XHIITE TIY AJIIA CBH 01 GIMINBIH 5 HOISVIINGD TYHLOFH 3
“BHPNDH GNY

dnsi HiH o3
“IDVIIO0 01 YOI SAVI § 30 MBI ¥ 1V HOLOVHINGD
TVHINIO ONY UIIRONG ™ 0
AoreY 9
sTviae
TVAOKE e
n v
STION TVHINID WACKIY




10¢4

RVid GNILHON 2 i
61 ISNOHTIIM W
~NYId ONLEHOIN z
s
v von
roesone
0T 'WI0LIC SININII00 CMORD
g ey worig g
oo A vy
mo daemsey
AR T Lo

o

PISNODSIM 'NOSIOVI
FARQ YLOGNRN TAVI XK

NOILIGAY WILSAS INFWLVIYL 61 T1IM LIN

ALITILA ¥3LVM NOSIOWIN 4O ALl

7

ég
fotvce R

O satonaan
TOR TR
S CEGL
230338 ¢ H
"10L3 L3NG NO JMIIHOE JYNLE 180N 336 'O
ldd Linous
AGACH NWOHS 10N SHOLINANGI. 4
“HNIY
\ an e 3
TVHS S30¥d RJILLYE AINIOUIG
~ EC LEN ™ a
KLz
‘ on it
q “dOBQ 30¥110A HOA TARIAESANGY
/ #3438 8
G0N ICWUFIRLO ST NG SENLed
B oL ™ ¥
\ SILON TYHINID ONLLHON




10€d — e

[
NVid mm;%t

6 B

ISIOHTTEM- NY1d ¥3M0d H
[ — .
st i
[y —

free—

[ —
gy g
woa [
L] L ind
Az omiv Pl

LSt gt i

o

n

AV ONOOHE DD

NIENGJSINA 'NOSIaW
IARA VIOREN DIVIR

ALITILN Y3LYM NOSIAA 40 ALL

HOWYLS dPd
WO 0L

T30 II S
0TI VLT TS
TOEL WYIA T3S MOCHIMA SNFASIA TN HYIR LHOM 0TI HILME AYML Y
g!g uixc.!owv.m»wa | JOISLNC THO LOTIYM HIIMG umwrrws AV 30IAOHd Y y
oudaghch oty sy

ﬂ ORI LINOR 5

HINIVIAHO ¥IADLII ONRAND HIMOM AITLLN ANVIOMPGL 30IACHY ¥
"HZNVIHELIAOHID NV S0P OHY IV L0

HOLLY YEHS T
“00459 4D A TIOKINGS Y 01 STIONTIOS TINVA NOULVHITAZL

HOV3 QL (3HPAI8d P

Y08 HOOH GL SNOLLDIRNCS WORLITE] MN1714 HO4 STXOUTIA OWL J0ACHY 4

O saionaan

NOLLIGQY WALSAS INFWLVIYL 6} TT3M LIN

o RO}

e v dlORI 08

SIS0 GNY SINVENINOY
arnoe £l

SINTEMNORY
‘ONIUM NV LINONGD HO4 1013 33K O STVITIHIS QIVOTBNYS 115 3
Y053 ONY ‘0053 ‘2053
SLENTES °

1043 LT2HG 1O STTOZHIS QYR BINYd
E:L 1NINAINGS TEIRIVHIA
GHVINBRAIND3 TVOHLOT T TIOVIAIOT TYINID LY NMOHS SUIOAAN LN 2

d0HA I0VII0A YOS SLIIALSOrAY
HIBY

“AzuoNoD
‘TIYOINZY UTTLIATOM ‘ENIVHLI HIY %y 1) NO TIIVY JAOL INIMINDT
WYHL Ly "N, “LNENdInGd

SALON TVHENID ¥IMOd

W—Tﬁxflf:?T/
X
v
i

X




MISNOOSIM 'NOSIaWN
AR YLOGNTN ARSI

NOILIGaY WILSAS INFWLYIUL 61 TIIM LINN
ALIHLN ¥ILYM NOSIQYW 20 ALID

O
i
Sriecl Denor
pire e Sy S~ Y
et °€
R e
i
e )
oo
e e
R,
jr— rrm—
froiters ped
fraers o
" [
e oo

[R—
-
FR T —
D e s

ONELINE DIAGRAM

AT WISOREHL K3
G e
EERO
; 1 N N LR
o & D8 il Mserng
HEse =
(s tasoesy z g % %% .
N z § § § § 51 2 |Ex 3
~ BV N\ ST 3 S £ g gl 2| §jsd
£l R URIE Lt w @ u 813
e Z
weEag &
tedawan VoL
e
SV
— IV 10 TS g 5 g gl = =
L ST TS ho b Bl gz = H B
o s 48 Eﬁ 2535 2532 =
,_.__+ RV Bz gg §s§2 §g§&
FHEE
B EEe g0t h00) @
3 W
b QW T L IR e
Py B =
s z
- twe em| z % 3
=3
R 12us 2
= -
EHESEH
YO yUOMEN ig I5 msg“— msge
[JCRE=r=) e
= [
i vrous
o€ WOt ven-aromona Ll Fensal
VA - LA ] -
iy ) aeurTros s
[ERE P T L .
s - @ L
ueeo FH% &
wwe % £x2
HIRA IO g
Sava wons 8.
s S [
[ 4 g
51 yenasst g
' e ETRNT Rt A ——" - 8 Q0usd
| O ] =
o - AT ] vas o w N
iz 3 2%59% &
W & EE 2
oW
R ]
05
VR aE woud
539 ]
Fwac TR R E—" [Tt
0
L LSOV TAREA LR DO BRI 150 U S SE Q g .
3 Vi wr e E
wwEm YES S &
g (47 STED
]
; VIO
g 107 e
3 [
¥ 12k SO
3 - =3l st
g e PHE IS WIDRE -0 Bon - as ool
Q)
§ =T EEE e N e e Q e w N
J il w .
H s TS %
3 uwa 5885
5
g pecp e
§ 1 o
s
LrXE =
KOS Tan5SPL m =
)
R 0 O o 2 5 . 3
= 2 =
\ f @ BONTIZ & o 280% &< =
Rl s .58 BHOTSE FINT IS E & é 3% 5 E
o =
e @ =]
b e} atone TR ki 3
e s
e e o1t 1 T 1 1] 8
s 2 ¢ 2 w v« @ ¥ 2 ¥ 2 2 =
Yava ysous
Yot
B
[
KOLINS DAY
[y st
t =il ugst
Peeny R RN - E WOU E
TE17100 TABL Y03 1A 0 WO A L e L
U —
Y04 VNG
IV L E2
s o = e
Vmied vous
K 2
[ Fast 3
' il toesa
fee e 38 V0% [ J‘E
EL T
TSLHLHO0 TRl K t1e0) S0 WHRIR DA T Tlesd ] L
w08
EoprE=)
Yo yeowsN
3 v =) oS
T s W~ IE YRS peae a5 9100t _i 2L~ 3K DITOUT {57
Y= }o__p—d o X v
i KoLvs vy % DS SRS Q (200
[ s s
' il raasol s
eHA nE Vg ik wona R _p— o X o FrTRepmty
Fo_p—{EE [T e S R T R e
P
- [
nRe
ESTEERTLERAVE LR vt
o ou 't 2 et —
SHALNON 35YH
wuad O N4 4% W
FeEUT 1A b s . H - e
oM e - LV o iR - 2 el PreSteied
e it
auszen =
i £3y a:(
FRE
I P zg%rrvn &2
] suvesoEs i 3N ¥R GK0ND a8
o ) L D e w
ez e i - C ) oome =2
T TRAY SO WA R T
3 BAUVERERD MEPS w
2 (&30
g oo aad ooz A Sle
N P 00Ny £
= e X TS - o =2
t‘ an /
I § ISWILATIN Av GB
oo Vome- R vana § | 30¢ | WM\

Z ISV AULER
WHAFTN WY LT 252830




¢094

SOLYAIHOS

-

\\1

PESNODSIM NOSIGWE
AR VIO EN DIV RS

NOLLIQAY WILSAS INIWLVIUL 61 T1IM LINA
ALIHLA YILYM NOSIGYW 40 ALID

1
4 |

IMoseLIon /T

OILYWIHJS LHOIM ONY NY4 WOOU INRIOTHI \.L/

FUNDA IHOF LA
HOLME
><Sd

43
Ny IEAVDA

e T ]

I3 o
4 B

LHOM LTI

HIUVS
Aot

LTINS
HOLMS Ve IS AT
7
T TN
Ve

A LA AP A A NPAPALAAA LA PN A b A A PN AN

vz oL S

OILYW3HJS ¥3LUVLS FuvdS ANV 104 'dg INRIGTHD \.2/

]

EL S
"

I,

DEL RO

OHINNY

o L

it

i
oW M—y—o Uﬁ
ou Iﬂwl

i
s | o
oy ;

W |n
oy ayv

& 0

InFENINo3E
Y oI G
; o—u

LS

AR

v

NSO M

IWIS OLION (7003

1-210-d8 9 ¢'1-4M8 3 ¢'1-MME NOILVLS TOHINOD 30T \Z

Q [e)
2umson
T \@
g = Ao ]
[FINER= 0T 1 ¢
HaLws
NOLLSORHE ke I\
NE0E u
ANIOd NOUIINNGD .
498 L¥ FINIS ®
Md Y IIAIG >
HOLOW Lv 30A3C *

SNOILOZNNQOJ ONY SNOLLYDO - STOEWAS QLLYWIHOS

I5OLION [ Tan3 w.ﬁma:é
OLLYW3HOS WYY Yv3TNC0Y ANIMOTHO N\ OLVWEHOS N4 1SNVHXT ONY ¥3dNva 03ZINoLON \.0/
{
o . HIAWYD
Fons &) _ i qIzZOION
| « jnb
@
NS * ¢ HsL
205110 W\(M Izl Ey
._:vﬂF oAl o NYd HOLMS LHOMN WOOoN
LsnvHxa ?
X ) ) ° . €€ LESUNNIO
] +E i — Z-d1 13NV
s Py = o
O H3d INE6
EINVd
R é
IS OLION (T3 ﬂﬁmo»é
T 1)'!‘
2'1-4ME JILYW3HOS dind WIvio3y \2/ 7'L-MME JILYW3HTS dINNd JLSYM HSYMNIVE -/
VUZY o w Ol & tm YuRey o w 9d = +a
INdNt o wQESN LON %) 104N o wa3snioN %)
d33ds  m 914w t. g33ds d W 9 =t
40 780
ey J w viezy o w
INdiNO ¢  w03SNION 10dtN0 o  w@3sNLON
033dS © m 03348 o m
1anyaHea ) 13500 VAVA OL JEMENEIR 135079 VAVG OL
[ et
TNIIANYL yuo  13S3Y TINTYINVL v 1383
WIV1D3Y ~ HSYMYOVE —~
Mol ) | MO 3 |
4 o A o1d
bont I Yy ik
FWYNUVA QA - 4 NIVA O4A 8
o) o) o) €0
dWaL HOIH 10 i 1 AWIL HOIH 204 | 1
o X = 4
3UMLSION HOIM 20 1 | [FHNLSION HOIH 1t i+
X Ix
) b s i
N X hed 3
5% 940
O iy O g
o Py S €49
VOH NI ¥3TI08INOD YOH NI HITIONINOD
SWIL ANALSION WAL /FHNLSION
ZIE) ZI¢]
0y 1 B et ﬂ o HsL e o E e N HAU * 5L
AT 4 | mira AT
1 . ] £y
ONINNNY IWHM N ONINNMY 1‘ Hm N
L o A 2 i5]
B —— B —
ONINNY. ONINNO.
T4 td
et o—dt
18v1S 1uvis
g— 1} d— it
1% L4
i 1L o 1,
ol wergo | o 914 B-ge | o
| - 1
j.Ie Fpa e ITJ _ ®o%d =
.|© n i X ! .|O b 351 oox _
vu0  osi Y v80  9sia
oy ONVH 05('”02(1
Y @0 @ #40
T by
INaRTENOIY IN3RTENOIY
azh in 4N [ 94N
¥3d 378 ¥3d 3218
g—] e o—{T .
¥Imod M09 ¥IMOd ZH o9
indn T U wdenoer 1nan 1D U ndenosy
e [T} Q> ' o—iT e
ESl | €0
[ ' aA

J¥NSOTINI DN

BHNSOTONI OOW

WOTA IR




104

STNA3HOS

. amanoey

v LTt =l

vmaton e rd
g ey -yl
o g
= e
..... nnawm e

= o et i

T gt iy s s

HISNOOSIM 'NOSIIVA

IARQ VIO VIR

ALFILN HILYM NOSIGYW 40 ALID

NOILIQQY WALSAS INFWLYIML 6} T1IM LINA

;

e

w0504 40N (Lol

FINAIHIS FUNIXE \L

ST
N
‘esiom

ar

@ oo oo woer} o4 | vow T s o 03 o

=

s summe waine wour| 1o | ooe i TS0 U s s O] 1

T A

o aesmng e oxanwse aas| o | pow e

x

e commuo e wour] | now oo st oG ™

= TR T

e e I e xoszranany

T 200220 3

a myanon wowr| | oom sonaTonas

= S|

s aay_wrwa_ | aom 00 SO 7 v WO N
T T
3080 | PV ANGHUY  Tovand. 2 SUSCHOA JTTS INAZHC VNI OVl 1)
s TR BT
s

[ GNVWED
Va0

D048 TS -

B LNONGS.

VRIS
TOILLINNAS SNV 0000 SONELYY ‘DTY
MES L AOZTL TROVAION

Vi-d1:QavOaTaNVd

ISALON]|
¥AD %000 mdeoy
YASOIL ROOGLE RO
QALYINELSA ANYWIG IOLLYOIHCEY T VO]
ver Vo Ve s
7T A 7T I 7 TR
i Y I U S |
i WO W S0 W veo
N e e e i T Tven
o s AT T R Wi
505 500 M T T 3
TN TN ) 0 B AR &
it e WY O s o
TN T i 5 3
8 S AT NI MBSt s o
0RO O S TR T [
oo [ oo T &
SR o T W Sy | 0%
R M IO X 3
T S 5 A W o
e L e 3
S A s O T &
o |0 L A 3
O T ST W01 i Var
(B ) T ESRS G TN Vo
YAV D USYHI Y RASYH WAV ASYH O YMIASVHE | YV R RSVR YAV ISR [ 1D [ d | WiT

mods
TOIRLINWAS Sty DO'0L SONILYM "OTY
MY BCATAAIOL TOVAION

2-d1:QYvO8TaINYd

TnoBds
IVOIHLSNAAS SANV 000'0L SONIYY “TTY
MY #CABZLAKE AOVEION

b~d7 :QUVOdTANYd

ST TR




€04d

S¥L30

s smiony :

an wnsomn v

TmoRosRoEy

e wmoLo0 w00 owoda
g omon woanetz
oo Aqumey
ana Aoy
susin g T

jed

n

NISNOOJSIM NOSKIVIE
JARID VIO VIR

ALITILN ¥ILYM NOSIQWW 40 Al

NOLLIGAY W3LSAS INJWLVIHL 61 T1IM 1IN

4

®

V501108 (enae

1

95 0L 10N

w030

QO¥-£ ONIGNNOUD ANV ONIONOE \.-

110 FUVE OMY O/ 0 NNINIR Y 36 %

“SOOH UNTIOND 01 SHOLINGNCO

3O SNOLLIANNOS TIY 0 £ SNHTHLOYG

“LHVQY L3834 0} O WAWINI ¥ GIOVAIS 38 TIVHS SO0Y
INAOYD TOH ONNOND TE3LS QV1D ¥3dAD BIAYE

“BSVHd 434 SYOLINANOD
IDINUIS NIV 4O VNV TVNOILDS SSOND 101 30
%524 HO I3 Hid HOLINGNGI ONIGNTIOND NIVA 3215

"IN Mid SHOLONANOD
Toid ¥3LVM TVLIN OL

“ONIONNOND

OL CFIGNOR 38 0L GZHINCIY SYBNY N3HIO

TV 4O NOILIINNOD HOS 3N HBd ONDNOANBY
TI315 SITMONCD ONV TELS ONICTING Bdid
TIBODE HORALXA SYNNILNY HOMELDG 'STNV
WOIHLOTT3 HOINALXE OL HOLITNOD ONKINGS

“FEDLE ONY 95043 D3N 3d INGMINOE N
ONITZEV) INHNNSD {1V TTGVIVAY GNV HEV 14 DNV
TAGH ONV ALFIEIN LOVINOD TIVHS HOLIVHINGD

IS 0L 10N /Fuag

NVE LONa

B P s

O @Eﬁﬂﬂ.ﬂﬁ

ORYSEAL 325 LNANOD _IE«.I =]

===

Savin
TIvosoLloN 'B
LINANOD GaNENg-LoT™Ia \2J
{SMYA HieRIQ)
.9 40 5141 NLGILOVANGS T3 NOWWOD 1OTTES 40 THHOVE L
FAICR

WO

HiBvy
BEHNLSINN

CELVOIONSSY SHNANGD
Winng 1o3dia

GNNOY TV IHNINIY
) ONVS CALOVANGS

3

JQVHO EHSING MOT3E
ZL HONBEL 30 K10 veans

TINd 3dVL ONINEVM
SNFTAHIIA 04 JOVHO CBHEING

CLIVE SHOLONGNOJ ANV LINANOJ FAAQHd T

*800Q 30 3qIS GIYNOTS NO LINGNOT IAINOYUd 4
SIN

STZ4 W€ HLIV ¥IQVIY
Qyvo Qunind) Mod
FOVUNS HOWALXT

NO XOB- 3QIN0Nd

LINONQT i

HOLVTOL JNvYd
NILLINONOD /e

SLIVINOD ¥00Q

STZH ¥ HLIM LUINGNOD b2
INVEL HOOQ 3n0EY

& X0 FGINOYd

“43Y 00} HO ONITED

F18YSSIATTV JA0BY dN ANLS
STZH Ud9 .21 L

ANV ALISNJAS OL

EGLER: [vielu]

WIS OLION /Ea30

INNOW 3did YILLINSNVAL 33NSSTYd \Z

TTOHINVW INFNI

ONLNMON Idid
¥od 108N

L

U3LLUWSNYHL IUNSSTHL ;

NIFHONOY ALIMNDIS ¥00AJ 319N0a \.2
TANVd ALINNO3S

Fmosotton /T

NIFHSNO0Y ALINNJ3S HO0a TONIS .2/

“TANVd TONLNGT AYOSIANZANS GNY TANYd ALNND3S
0L YOVE SHOLONANOD GNY LINANCD 3qINCHd T

"HOO0Q 40 30IS QIUNIIS NO LINANOD ACUNOUL 1
N

STTH Nt HLIM ¥3QVIN
Quvs FnLNd) Hod
3OV4HNS HOWALXE

NO XO8 3qINOY

LINANCY /e

HOLY) O1 3NvEs

N[ LINANCD ¥/8

LOVINOZ 300G

17438 OJ. P1#Z HLIM LINANOJ /e
3NV HOOG 3A08Y

W& XOBT IANCYd

“44Y.0-04 HO ONITIO

F8YSSIDIY IA08Y df 8NLS
SR ¥dI "D/ L

AN

T3NYd ALIMNJES OL

/I N4 ¥O0a

gupé
\J

NYYOVIQ ¥3ddOLSLIYM

[

{aazaNsv)

BLUOd SHTY OMLSYH

‘GIMNOTY 15VTVE
ONINNIG D0A0T

I&om T TvOT ONLHON |1 -
W
Y [
MITIOHINGD WOOY T
ONIWAKS AOLU/AH0MNO ey
AVBETIONS

I 505 U 1 06 S50 0 300 00 90 0 O O

YISTEA AR




10ld
10

NYld $53008d
2w weome  eAR
282 o120 2000 aMo
g wgpeid
" Agumic
= taperines
sian ngy Plnidiae

o

n

&1 ISNOHTIZM

HASNODSIM NOSKIWE
JARAVIOGHD VTR
NOILIGQY WILSAS INJIWLVIYL 61 T73M 1IN

AL 31 YM NOSIGYI 40 ALt

AU 3LV HOISIOVA

g

o

/-

.
\\‘ﬂ

1353601 54015 GHVH % HOLVRLOV SHEVAEHg

136,30 0L 4OLE CHYSL HOLVIUIY SUVAIEND

FINGIHIS INTYA SS30

_é)_

YIHY SHL N SIHALINYLS TIMLID
T3 ONOHY SIS 3 LS NORIVI GO TM O Inaaias Tesh ()

TAIIH00H
4N 40HIVEE NI Sdid WOLLIEIAND S¥LTUNVE ONT HioOHS Thiish (@)

YOS TLI0 T - BV HLUSOOR NI INLONINHOTHO ()
XUIYO T HOLVULINTS T w35 (§E)
TNV B3ZATYNY JNHOTHO ONILSDE IN3OVAAY OL

FOUL 0N “FIEATYNY IMHOHO HOJ IATVA TIVE QHY VL 21 KM 3did v (&)

®

HIN YIS

AL
ATIOUYROING 2 HUMINTVA AHIILING S VO ORI oV (@)

swvLaaontoTvo o0 (@)
401 N0 vl EONGIH SRNIO e (TE)
34 KHYMINLONTRVIONON Dd ks 53 (@)

WO (34dVL " .

BvdanBwRon0z Mo (§)

aon ®

e @

S HOLUBI0T OO OM 00 ko5 53 ()

sy sowouwe ()

auno vanwvinos @)

o ¢ [

it

T wowaa 01 123003 () ‘DHLLYOD INVASISIS-TVONTHD UM {STVM JHOIH THLVG 30
SHOLONY STV 305 HOOH) TEaM ANIRMVINOD AL IO STITIL v00 (B
1Ereviay
1TUN0 ARV “IOVHOLS M SANVLY 35T N SHVLE
van () “TINVLIO sy vovans (1)
® “ING3 404 nm (@)

HIXWYALVIS
ONIBNL 0333 @

INIAIVLNCD
IACEY FTHS TIVANO LNBNAINOS 1334 TROVHO 2O Y 1hnowe (36}

“TIVM HONOUHL N3N WYL JCHONH OAd Y KOG L (0}
H0OU IADUY T HONOUHLIMHO O 143 (@)
HOUVTINLINGD HO3 TRONYHOIN T3S -2  OL 4 173NN0D ()

BRWA ATV u @

120 JHNLNULS) XYL HEVMIONE 20408 (32)

INIFEDY A3 JANL TEOINGHD MATIY OL INT1 BT HO IAVA

TOYLENE- TYINCZIHOK P03 HAKOD SY CEOEIONT 3HY 5180 NOUD3FHE LY.
HONG S0 2 Tvatres 2 (8)

100V oM MBI RO U ALNOW s (7)
nonvay oy mEnmoy oumowtzs (D)
oI B omunelviay (3)
anwaxoamo aTvise (B)

oA, ®

arad Tam N VoA ol (8)

w @ sowvasd s (@
@) wsay ()
SILONAIN

W BE TR




10€d
10

SNOILOIS $5300¥d
am LT Y
TR
w010 SHa00 oo
=g e wangiieis
n sgmeei
m ]
wss onawy v

ot et Mg

e e v e e

61 3INCHTIZN

NOILIQdY WILSAS INJWIVINL 61 T13M LINN

TASNOQSIM NOSIaV
AT VIOREN VT RI

ALITILN Y3 LYM NOSIGYI 40 ALID

AL HLLYMHOISIOA

N

NE

T (@)

'HOROKL3dld S5 OL OLLVONAG 1 1NOXO0G 34vNDs 21 Lonuenco ()
‘ONidld JOHTEM 315 GO M 2 ONISIG 0L 1oTed (B)

VLN LUENGINCT YALTH YLV NOLVAT AR Ot doLavilngD (1)
wsnmeY sy (@

ammarBe o vy (@)

®
HOLVa340 I INVA DS ()
anwaxosoomws s (5

53kt HEVM AVUAS GHY

HOLVBO EIWMONH M IAVA KUHBLNS SH0iHE A ¢ ()
wusvavonranco monvy (3

oo e m tanmoy o ()

Invaxomko. 2 Tasit (3)

wowaEn, ®

dma Tem e vowmnonuse (€)

01Ed NP Q)

aisury (D

S3LONAIN

3 ! suemn (i

RSN

E A S N
NOILD3S \.\/

80'269

. é_) g
L

RE

WU AR




1 06d
10 s on 2

ANO OLOHd SdSHIRHI\L/
SONINIITY YO SMIIA

QE JIHLINOST SS300Hd ‘SZON INBIEIVIER! TWORIAL HOJ $060C OX0HA TAS

wm T
BT

s anoi0 wwmnzgonean
eng pestesa
£l s
= fapevsey
Pt e

[wlo]

61 ISNOHTTIM

NOILIQQY WILSAS INIWLVIYHL 61 T1IM LIN

HISHOOSIM ‘NOSIWY
3ANT VIO TV R

ALITLN Y3LVM NOSIQVA 40 ALl

IWI50LION osg TvasoLIon usd

€ 30 "dAL- OLOHd dWNd dSH \_/ IATYA TI HOINEESTY \2

To50LION /oed
ATNO 3ONJ¥F43Y ¥04 JIMLINOSI ¥3LTd L/

-OHIX HEJATVALYO 1 ONLLEIE 30Vdad
OHIX M ATV
3734 308N5 01 HOLYLOY LV IATVA
SIS 3OVLAN- HYD.S HIM IATVA 3LvD 9 OMLSHA 0¥ lda

g o oion
-GHY 4t IDVd3Y.

aHINHE
WA ALRELINE
TONWEIL
ONLSDA TIVIY-
CONVESH
NO 24 314THNO 28
~IAAARILING.

ALELA HILVM NOISIEVR “TYINYN IOV IEIH
O = wom . ;

LAY ZASHNG
AL PLEHNO I-INVA

v D a2t

H3s
2

WD LR




0204
10

NY'ld VAGWZYE TIVi3A0

co

NISNOOSIM 'NOSIaWA
AR YLOQNIN I R

NOILIQAY WILSAS INIWLYIHL 6} T1IM LIN
ALITILN ¥3LYM NOSIGVW 40 ALl

1

.
"

irn (o

NY1d TYAONIY

R A

AIVHOAPELE J0INOHd " LOTINCALT

“TIIHN0G OL

TIVHE
QL 1535IYNOYA NOM 70 TIHS LINGNGD ONV CHIM AN “NIVY3S O YOGHIS

el

11X 01 153N0TH OHY

Wy

TIVLSN UYY

“THDIONGNGA GEAVIDCEEY OHY XI¥T Y10 SA0REl
LN EALYDOSSY T Y did TEM I3V

THOLAE

*SHOLONGNOD TALVIDOSSY GHY TXVAAITY SACPEN
0YEIY ONY 01+ GHYORTINVA 2n07E

ONAVIX ¥Od

90N NEN 01

39

“MINAO OL {HANNGS 334 YOWEIKY HINEA “304N0S 0L

T ONY TWOUEHD TIV AORDY

TVOTOL

“Bl4D5 THYd YOKINOT ¥OVIS IACHE

KON

LY HOLLTINNGD

“LNARIND OIMELIZN L5 0RY SETRHOJGHAL
3NV QLAUTTIR TON O SUOLONTNCO AYCHC35 AOFE LIS LHn0KY

JLTYINCD SATAYS

OV SR POES S50 0L YOV SLINENDROTEN 2

TIY OV Bt o

"TIUN0T L L
YN0 OL SV HIN T

620805 01 Jnoray 1
151308105

o vy "
"S53V QU0 0L NvD
SIVINCD

Snorei
O salonan

oL T 3A0re
NIVAGY G NOLLYININNHIENT H

&\\\\\\\\\\\\\\\

\\\\\\\\\\\\g

“OHIZIS HOLONGNOD HO4 4043 T35 “TAGIIN 41 1ot

IGNOD QNILG
Tov Inore ¥ MYrER OL
SO UG
NMOKS 104 530155, RO e lz]
WALOFA TV AJH3A UB14 O1 C3HID3S 6 HOLIVHINGS UL
DR ONY
ans wun ™

Z0A00L HOM IO O Y LY BOLMINGD

TVHINID OHY UIINION

TYAGIERH TIV 1Y

“svLag

vAOrG

o

SILON TVH3NIS TYAONY




F O £ L) ¥ 2
== e e z2
NYTd ONILHON \Z& 3
61 STIOHTIEM H
~NYIdONIHON ]
Z
an soumswn  ea
-
sl ooy
mq i
o &3 vwanig
maz L aiiencd
B AT Peisn
13 "L
[l i)
H e
m B ——
{is ZErmimss
TR LT
m |2 =]
z? =3
g m =Ho
2
7 =
gg Mg
z9 g
=2 Mo
m 20
=] M
—f
et
b
=25
BE
=3
=
w)
@
—
m
=
>
[
=4
=
o
=z
AVEH O L Y
O, O saonaa
R
3
N L
9 “$0/3 J3IHS NO TINCEKOS FUNLE JHONFIS O
/ i} RMOHS SNORLD: LN3UID 2DV
40 18NN ¥340td JUNCHE RMOHS 10N SHOAINANGD LNJYID Y04 .
/ “HNIN
ma 3
TIVHE $X0¥d ANILLYS.
38 TIvHS SXOVd ™ 0
o3
o son oo 2
= m m “40HG IOVLION HOA SRRSOV
¥d3k 8
» \ . oLmEv “LON ITMYIHLO SEI NG WE_-,_RW v
\ SALON VH3NID ONILHOT




l0cd I 100 2

NVd ¥3M0d \2/

10 :

6l H

ISNCHTIIM - NV 1d HaMOd m
w wusomn

-

28 YL ‘SUFWII00 OMOTE
g snvsy gty
woa Ag g
Ll S poyseey
o e PRI

co

NISNOOSIM 'NOSITWE
ARG VIOGNZA VTR

NOILIQAY WZLSAS INIWLVINL 61 T1IM LIN

ALINILN H3LYM NOSIGYW 40 ALl

HOUVIS drnd
HIGND OL

@ ()

WONTS 5 BNV 0IONT0S
TS [ 1] paria o

HIRIOITIVUL
p—s1n2H e
1MI0d 8O3

Gid)] vere

360
ALTLLD RIYHOIPEL 30IAQHd

“UFAVIHY LTIHED HIVPS I GHY JINTTND 1D
HOULV: R

“05+40% AD 03 TICHINGD 0 01 STIONTIOS "TINYY NOUVMINIZL

HOV3OL SAWANIVHL 431

oL oY L JaAd

O s3iona

éhydE

EIII

STV OV SISVEANDSY
E=2] ™ TONVHIMTIS 3

“SINSPEMN03H
‘DNHIM G LINONDO B0 4043 L33HS NO S TICINTS DAVORGAYS B '3

PO O 1053 2053
S133H5 335 K]
"LOL3 LTIHE HO SIMOIHOT QHVCTTINYY
E:: 1GRINDI VIINYHOZ
NV LNINGINGS TYORLOTR TIOVLAHNIN TYUIND LY NAGHS U LINDKI> 9

‘d0Y0 IDYLI0A YOS SINIALSOTAY
2 HOLLO3S o]

NGO
(GIOHOSNEIY HZELIAIO TINTYILNT 1V %o '1I NO G0V 38 OL INININDT
‘VHL KGIDNGTORY MW HOM " SLNEHINGIY MM NINGINOE
™ 0AcEE ¥

S3LON TVHINIS ¥3IMOd

1 B ‘
;

7
N




heue D
ocTona, 2
(%3

w1

oo
et 407 i
r S =
{ - R g N
-_x= resoos rosiawy | {133 fil} 3 2 -~ O
na awavioe v | HIH Eg,; ¢ il 3
N\ parpn) 8|k : O
NOILIOQY W3LSAS INIWLVIUL6L TIaM NN | il 1 e, (08 | g Ll
AL ¥3vmNosiavw 20 Ao | Siefr B | 530 | i
A
v
37 YHOMEN
[t pre=)
Liss S
' ML ITUE
(1) s
BN bien - wed  pweaemrons T~ 5K Q6200
o SN VEIRY HRAUDYE
BSOS D LR T e DHE L g e
e
Yovvioui
V3 wous
Ed05
Lt At
=1 R
e Bi% 3K VEOIET  piea- 1A OTE) 88 0N
o <A TYOTS KSRGS
EanoavIeEie D S T e S e ] e Ve
HuFey
WA
Yed MG
LELaTA e ] o —————
T e Wed bl :
h s
Y Banasn
I - e e -
re_s—{Ea} o — 0
T EMUSOW TS 004 GE-) e ‘,\'; 1oy B R Tl Q L] W2
E - eans
E‘ . T BT R0205T
: o . s sove
2
g [T st X ] @ oo
K iErsal fondiad o
E MEGA PREIEWIONE -t 00 JEMEXE ) we
§. A e D N W @ e Leal Sy T 2o b
g ] et
g WEWEN
2 WVEN
i T o I R
TR fres oW 2 TheE—
@ RS Fenesed v I LN u;ﬂm
P 3K O "‘:,-é‘ L ViR ‘(A - 2 S eed e Ht Yo
ITWIE
f @ o] sz
TR aE st 1z 5 wiona VAYSLIL §§§
ERE—
e A wnaf TRMERY agEm™
2 SHVORRR AT U ~f e
Rdgiad B
W
v .
BLVDSL WS Lidadded
1805
- L Eon
RIS 1T ‘
CoIsT
[y . W00
i | e S el Swns-ag e b
peeey WAl w3 [ rErr=] py MR
it IVLSORAIHL
TSLv1000 TAIEHL 604 1621 O WOHAIR A LS00 ] oHAFL
T LE YOS
- M N AT
. Yovd yeauE W‘w’f;, -l S 2ie K e st
AL 10U _J
[ —- {sevhy v sy
s o el phnchrg
s (LU
- g o o rs
RSy DI UK IR £
USRS ] kr/ LAt ] :\1 7t AR zwgga
(seviry’ Y1 SONEH)
e [TE e E e na s wey sz
NS LTSS
? Elmm&:{ﬁg
DI TUE K Tie20sd 3
1L rORa e o AL Hgﬂu
i o 05 tegehywn
s 1)
ProErEe sy - BN OLON TN
' {53 ersat TS 2. E ] o
Jearain - VEDsd WO RRe pay Pl ‘m
Lo _p—{e} : e s
TSL91600 LU D0 o 2 0iteT  ~f A
A
FURI DUTUOES IS
SHQUNON ISP
il TONAUIIOLING
won UL ST T0uT
i L
AUV IANTS ot %
9
e R TSR 0 2SS =<
eI e a
& BIVDED JBas wi
§ 1 SNOLITINYGS 308 OL AFLA 42053 NI %
g
5 oH uZJ 4
ES O
S Sle
< n =
OMA WATRSERS - 0l a7 §g§ IANESON ANV e =|2
B AN

YOI AL




¢094
10

SILYNIHOS

NISNODSIM HOSKIWE
IAC VLOGNZN VIR

NOLLIQQY WZLSAS INIINLYIYL 61 TTIM LINN
ALIILN H3LYM NOSIGYW 40 ALIO

‘71‘/ 2 D)2t 0
\\@T |§

IVISOLION (3

3VI50LION

OIIVWSHIS ¥3I4V1S 38vdS NV N0 g8 SN0 THO \.2

JILYAZHOS WavTY ¥Y3 100 aNRIOTHO ./

s
or@i HoM
o ML
oAl ome
" 0 1+
L]
oY W :
oM Mo

I
— o
L '
C

ol .;. v
0

* 3

Elﬂu
& 3 namneEy

) W«W o
X o

L

X o +

X o

SHNGOTING 20

TS OLIOH (2053

1210-d8 8 T1-4ME ¥ 7' -MME NOILVLS TOHINOD Wo0T1\.Z

@ )
@

E ]
s — |

taAy cay e 1
(dAL 3LVIETVN 65 I\

WNHADG
ANOd NOILIINNOS
434 1Y 30IA30
% 1Y 3OIAI9
HOLOW 2v H30IA3T

L R

SNOLLOINNOD ONY SNOLLYJOT - ST08WNAS OLLYWHHOS

> )
NI s pAS
ro —
e
HONETNS
¥
10T VY A
WA 1Hon
™ _ \ -
i ey 3 v g
oo NEVERINOIY
O ¥id 3218
CEINYd
DYADLL
AWOS0LION 7093
T
T 1-UME JLLYWIHOS diNNd WIVIOI¥ \&
T
vwozy o m o1d = ta
1ndN o = a3SN LON )
Q3Fds d = old wm
o
vuoey o =
indiNo d = d3SNLON
Q33ds d =
JENC-TEN 135070 Vv0 OL
—oo———¢
TBAITINYL PO 13534
WIY103Y
MO &S i -4
et I
Y '}
WOV QA . I
K 2%
dW3LHOIH It i |
= &
FUALSIOW HOIH 'O 11
|£4
& i
R
940
—t
o ¥
A €4
VOH NI ¥3TIONINOD
JNILANNISION 50
2
Ve TG HAWU - m.&.
Qdn o -
ONINNY ov)\ﬂu N
E5)
B ~—
ONINNNY:
T
d—{
Lvis
[~ 1
1)
Od Wygge ©
FLE S—
|
0014 = -+
e OO )
v¥0  9sid X Iﬁ.
ounv Noww
.mw &340
N ey
0zl IN0BEES SN
¥ad 3218
 — i u
HINOd ji ZH 09
1w LT e *  hacnoe
g—] <y
89
asn

aroLion /7
DILYWIHIS NV LSNVHXA ONY ¥3dWNYT G3ZIOLOW \.°/
“||Mwﬂ|<a11||||||||]||||||]|1
qIZHOLOW o ﬁ
! + HsL X0 i
' * o
A Pl WX |ﬁ 1
* 1SAVE oinvY_ & aNvH ‘
" £2°1€ 62 SLNJYID X
1 Zd1 13NV
OVAGZH 1
JUNSOTONS YOH
3705 OL 10N
T1-MAE JILYWIHIS diind JLSYM HSYADIOVE \.
|
)
ey g o= old W bm H
1ndNE wQ3SMAON YD
033ds § = o
243
weey f m
INdLRO d  ma3SN LON
a33ds d
FENRECTEY ! 135070 VAVG OL
i
TIATTHNYL y¥0 138538
HSYADIOVE ~
Mot '
~ o1d
Y i+
UMY TN 8
fose 30
JNEL HOIH Lt iy
ax
UNLSION HOIH ¥ 1}
ix
O
O i
>4 X
[
40
4 I
O iy
~ %)
VOH NI ¥ITIONINOD
JNELL FFENISION B0
Q
1 7 I s Hﬂ ﬂ
ain T
e _
*
SNINNNY o .
~~ 240
P a—
ONINNTY.
Td—
[ -
1uVLS
(v 1
ey
—T 1
9w le
!
AP e RS2
L O . >o1d iy
FHD Jsia
) oy S
q 1
¥3IMOd
inan G0 LN ndenoe
o—T L=
]
adn

JYNSOTONIT OO

JUNSOTINT JOW

YIS UL AL




104
10

STNAIHIS
s 0LIo8 o3
T
W weeomn e FINAIHIS RNIXIS
P 108
B e — I
"
sion V0| ANAEMS GV 2SE
im0 Bidiciaiv s ¥ 00[:ANIHMUNI GALIINNGD.
g el - VA O[T CROVAILSE
o suvn R wourt | tow 1 T T340 A T DAVA AT DIV DY VA G['Ovol GALIANNCD
soa gy I T
o Japn 20 e orieanong wourd e | o it T QB i 3 b o ooy 1w
Hun o ] T Kokl EWioL TaRve SRS
iy ioranowan mosl T | oow i » e
g avet e promtum syt &
R R ot - ) = % = =
22T wan e at soaomivess ot Tk | no TL0IO I DI M ok — -
i e 5 TR THTINE R = =
B — st TN DO DI weod}  moees | 1o P Sovas]
{is e = U vl = =
PR o axy o uanon moart | oo sonaonar = = =
eVt deerrry 7T ERaE T e = o
pnn ot e | e 0T YOI i WO o AR ) o0Le'rAT =L NOUVININHISNI BIHIVIM! ¥ 09 I
T ST G
iR co B e s 13 Tvdzies W R LNNGD NOUARISIa V0T Wi T4 80| VA aane
Iz =5 o RS
gy =+ mons
s —o SNV 001 SV ST
R =] TR HON Y ODOL AT Ny
im = IONLTIWIAS SdWY 00001 SNV OTY VPN FOVAHNS [OMINAC
m 8 m W 'ME L °AOPZIOZE SHTWIION 9 udg NOUYDET
—o - .
> 3 Yi-dT:0uvOg1anNYd
=1
2 = Q
ER T
—=
T3
mm
B
=<
=3 w0 "
m— T I
Zz3
- VS [|NTHHND OV ‘153 ¥ 0[:INAHHIED ONWWAG ‘158
7] VGO ANINNND GALOWNNGD
) VA Q[ ONVIHIG GALVAILS
P VAO[: Ve GRLDANNGD 17} >0 7% Sowdse
= VAD % 7Y g
m STV101 Tarvd GRS i TRTINKCS HOUVIIAEE 1o Qo]
P ENZ
o ity zd1|  omia-T
=4 e a1
= Sijvas|
o 7
.
=z e
2
TN AN 0 T -] o
ET T o W T R E B oz
TR T (W HIONNASTY T (3
ot Zise .y ) it i) 3
AW T S L TaR Lk (3
TR AR WLy [aLs 3
[N AN 2 L] o
= 3R [
AR AT AR < o
iR o i 3
[T ¥ ZIRT DI G b1 D8 0L T - ez
T /AINGNCD UM LINGNCD NOUARO52a GveT wie | @ < o

IVOIHLININAS SAWY 00D 1ONLLVAE "TTY
M HCATZUAIHE TIOVITON

Td1QRAIVOTTANY

RS
TVOILINWAS SIWY 00001 SOMLVY ITY.
P SCAGZUANGE IOVLION

b-d1:QIVOgTANVYd

SelWY O0Z SV SOT

£ NIV V 0002 TEAD NIV
SYWIN QISSIONS OMLNNON
990805 TNOLVDOY

W 1T FLL2ALES




€03d

$lviaa

TnowImREY
st '¥3m0100 NIT00 R
g parrey
hoo St
2> D reoact
wun omom P

(el 9}

RISHOOSIM ‘NOSITWI
ARG VIOONB DIVI RZ

NOILIGQY W3LSAS INJWLYIYL 61 TTIM LIN
ALTILA HLYM NOSIGYW 40 AL

ATrIS 0L 10N / eoe W05 0L LON £ go3¢
¥NvE 1ona NIFHSNOY ALRING3S ¥00a 318n0a
5 1
F-o 1 |- ||_ _' = OLOVE SHOLINGNOD ANY t%%hm%w%%%m z

H|_.
1 a8

ONVS CELLOVENOD ¢|\ A
AU

NO NAOHS SY Eimz,‘ﬁm _ =
GNY3dAL 3215 HNNOS w”_l_lHHE'

NEIENETE SN
zﬁﬁ%\ L T W/
GNY HONZHL THDIOVE \m m.._|-—|| &

N :TEIE\
3avio
Tos oL 10N (o0
TINGNOJ aanna-Lo3id \2/
(SIMVA HLEID)
840 SL4F1N| CEALOYAHOD TH NOAWOD LOTTIS 40 TIDOYE
TAOR

WORININ

Higv
QIEHALSIONN

e

SNOUVOLII3IE
HOSNYd NG
GILVOKINISY SLNONCD
WibE 1360

ONNOHY TIV (NN
B) ONYS GLOVAWOD

N
4
N
QYD CAHSINKE MOTIE 20v8
24 HONGYL 0 HLONIT s
TiNd SV ONINNVA
INTUARLIATO 20VH0 T2HSING

“HOQQ 40 AAIS TIHNIZS NO LINANOD 3AIA0Ad )
FEION

STZ# ¥dE HLIM ¥30VIY
Qyvo @Yning) ¥od
FOVAHNS ¥ORALXA

NO X081 30In0Yd

LINUNOD (e

HOLY1 0L 3Wvad
NEUNANOD b2

S1JYINOD ¥OO0U

STZH Ydi KW LINGNOD /T

INYH4 HOO0J 3N0EY

o XOBT ICINOY¥

“44Y [00) HO ONTHE0

F@YSSIVVY AN0BY dN ENLS
STH Y49 L ANV ALHNO3S OL

3ivid ¥ood

FIO5 OL 40K (er3q

INNOW 3did YALLINSNYYL FANSSIId

TIOLINYA SNITNI 1/

Y

ONLLNNOW Fdid
404 11080 e

L

Y3LLIWSNYYL BuNSSINd |_

35 0L 10N eme

NIFFON0Y ALIYNI3S ¥00d F1ONIS \.L/

"TANYd TOHLNOD AHOSIANIINS ONY TBNVd ALRNND3S
01 ¥OVE SNOLINGNGI ONY LINANCD 30IA0¥d T

"HOQQ 40 3AIS GIWNIIS NO LINCANOD IAN0¥ 4

‘STTH YdE HLW ¥30vaY
ayvo @Hning) ¥od
FOVIHNS HONILXT

NO XO8T 3UINOYd

LINANOD Wb1e

HOLYT O1 3Vl
NI LINANCD J$/&

LOVINOD 400G
108 O1 ¥1#Z HLIM LINGNOD FiE

FANYHL 3000 IA0HY

& X081

JAINCYUd

“44V.001 ¥O ONNISO
318YSSIOOV IN0EY dN ENLS
STZA S DL b

SION

/I FWvEd ¥ooa

TANYd ALENOIS OL

IS OLION /Taa

WYESYIQ ¥3ddO1STIVM 2/

[—

(aHTINGV

HOLIMS TV

ONPHNIG VIS

“SLHOJ SYFYH OML SYH
HOSNIS INFOW SNMED
RUION.

HOSNIS ASNVANDD0
CELINNIOW ONMES

ONIIM TOUINGD
£IOAQIZESVID

CERINDIN 15V TIVE
ONINWIA 307010

/.

QYe ONEHON

a3y

SEoMNCIWOY O yriy
ONMINI ADI-GIO

AVTEHITONS bl
P O TN N 00 0O 0 O 0 1 0 o 4

WELETE LS BRSALRE




Aopeopun (

SECTION E: BIDDERS ACKNOWLEDGEMENT

UNIT WELL 19 TREATMENT SYSTEM ADDITION
CONTRACT NO. 9289

Bidder must state a Unit Price and Total Bid for each item. The Total Bid for each item must be the
product of quantity, by Unit Price. The Grand Total must be the sum of the Total Bids for the various
items. In case of multiplication errors or addition errors, the Grand Total with corrected multiplication
and/or addition shall determine the Grand Total bid for each contract. The Unit Price and Total Bid must
be entered numerically in the spaces provided. All words and numbers shall be written in ink.

1.

The undersigned having familiarized himself/herself with the Contract documents, including
Advertisement for Bids, Instructions to Bidders, Form of Proposal, City of Madison Standard
Specifications for Public Works Construction - 2023 Edition thereto, Form of Agreement, Form of
Bond, and Addenda issued and attached to the plans and specifications on file in the office of the
City Engineer, hereby proposes to provide and furnish all the labor, materials, tools, and
expendable equipment necessary to perform and complete in a workmanlike manner the
specified construction on this project for the City of Madison; all in accordance with the plans and
specifications as prepared by the City Engineer, including Addenda Nos. through
to the Contract, at the prices for said work as contained in this proposal. (Electronic bids
submittals shall acknowledge addendum under Section E and shall not acknowledge here)
if awarded the Contract, we will initiate action within seven (7) days after notification or in
accordance with the date specified in the contract to begin work and will proceed with diligence to
bring the project to full completion within the number of work days allowed in the Contract or by
the calendar date stated in the Contract.
The undersigned Bidder or Contractor certifies that he/she is not a party to any contract,
combination in form of trust or otherwise, or conspiracy in restraint of trade or commerce or any
other violation of the anti-trust laws of the State of Wisconsin or of the United States, with respect
to this bid or contract or otherwise.
| hereby certify that | have met the Bid Bond Requirements as specified in Section 102.5.
(IF BID BOND IS USED, IT SHALL BE SUBMITTED ON THE FORMS PROVIDED BY THE
CITY. FAILURE TO DO SO MAY RESULT IN REJECTION OF THE BID).
| hereb certify that _all statements herein are made on behalf of
Joe Daniels Construction Co., Inc.  (name of corporation, partnershia)‘or person submitting bid)
1

a corporation organized and existing under the laws of the State of sconsin

a partnership consisting of ; an individual trading as
. of the City of Madison State

of __ Wisconsin : that | have examined and carefully prepared this Proposal,

from the plans and specifications and have checked the same in detail before submitting this
Proposal; that | have fully authority to make such statements and submit this Proposal in (its,
their) behalf; and that the said statements are true and correct.

W

SIGNATURE SamLM/D/aniels

President
TITLE, IF ANY
\Lakidl]
Sworn and subscribed to before me this “é‘;\ "'" ",
day of December 20 23 & e -.... 4,' ,,
: K 2
%Ma Ju.,o Sw’r‘o(’oﬁ‘\rx-/) 5* o 1o ._.@ -

(Notary Public or other officer authorized to administe
My Commission Expires _07/17/2024 H
Bidders shall not add any conditions or qualifying statqng(ﬂs to lﬁ&lhopqs

& NOy, c

ths) . AR, %

P)A\\QJ-:E
1.

”" » o ~‘$
$“Ok k -------- ;‘\ 6\i \“
"Q, . I GO “\“

Rev. 01/24/2023-9289 ContractBoilerplateDBE doc E-1



Section E: Bidder's Acknowledgement

This section is a required document for the bid to be considered complete. There are two methods for completing the Bidder
Acknowledgement Report. Method one: The report can be downloaded, completed, and uploaded to this site to be included with
your electronic bid. Method two: The report can be downloaded from the site and submitted by hand to the City of Madison. Either
method of submission requires that the Bidder Acknowledgement Report be received by the bid due date.

Please select the method of submission below. The form is in the section below to download and upload to the site or download
and submit by hand.

Please check the box in the Upload section if submitting the report by hand.
Method of Submittal for Bidder Acknowledgement (click in box below to choose) *
| will turn in Bidder Acknowledgement Downioadable Document by hand.

The bidder acknowledges receipt of the following addenda to the contract for the above designated project. Please check the
appropriate box for each addendum reviewed. If no addenda have been issued, then no boxes are required to be checked.

Any addenda issues after 12:00 P.M. on the Wednesday proceeding the bid due date shall include a provision extending the bid
due date.

Addendum Acknowledgement

Acknowledge each Addenda reviewed by checking the appropriate checkboxes below.

v /Addendum 1

*

Page 18 of 30 12/14/202:




Section F: Best Value Contracting (BVC) Fillable Online Form

Best Value Contracting

1. The Contractor shall indicate the non-apprenticeable trades used on this contract.

: Trucking & Landscaping

2. Madison General Ordinance (M.G.0O.), 33.07(7), does provide for some exemptions from the active apprentice requirement.
Apprenticeable trades are those trades considered apprenticeable by the State of Wisconsin. Please check applicable box if
you are seeking an exemption.

Contractor has a total skilled workforce of four or less individuals in all apprenticeable trades combined.

__No available trade training program; The Contractor has been rejected by the only available trade training
program, or there is no trade training program within 90 miles.

__Contractor is not using an apprentice due to having a journey worker on layoff status, provided the journey
worker was employed by the contractor in the past six months.

AAAAA _First time contractor on City of Madison Public Works contract requests a onetime exemption but intends to
comply on all future contracts and is taking steps typical of a "good faith" effort.

Contractor has been in business less than one year.

Contractor doesn't have enough journeyman trade workers to qualify for a trade training program in that
respective trade.

_An exemption is granted in accordance with a time period of a "Documented Depression" as defined by the
State of Wisconsin.

3. The Contractor shall indicate on the following section which apprenticeable trades are to be used on this contract.
Compliance with active apprenticeship, to the extent required by M.G.O. 33.07(7), shall be satisfied by documentation from an
applicable trade training body; an apprenticeship contract with the Wisconsin Department of Workforce Development or a
similar agency in another state; or the U.S Department of Labor. This documentation is required prior to the Contractor
beginning work on the project site.

Page 23 of 30 12/14/202:



,,,,,,, The Contractor has reviewed the list and shall not use any apprenticeable trades on this project.

LIST APPRENTICABLE TRADES (check all that apply to your work to be performed on this contract)

. BRICKLAYER

v CARPENTER

v .CEMENT MASON / CONCRETE FINISHER

. .CEMENT MASON (HEAVY HIGHWAY)

__/CONSTRUCTION CRAFT LABORER

__DATA COMMUNICATION INSTALLER

_ELECTRICIAN

__HEAVY EQUIPMENT OPERATOR / OPERATING ENGINEER

..INSULATION WORKER (HEAT and FROST)

________ IRON WORKER (ASSEMBLER, METAL BLDGS)

Page 24 of 30 12/14/202:




[ PAINTER and DECORATOR

...... PLASTERER

_SHEET METAL WORKER

__SPRINKLER FITTER

__STEAMFITTER (REFRIGERATION)

__STEAMFITTER (SERVICE)

,,,,,, TILE SETTER

__TELECOMMUNICATIONS (VOICE, DATA and VIDEO) INSTALLER-TECHNICIAN

Page 25 of 30
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UNIT WELL 19 TREATMENT SYSTEM ADDITION
CONTRACT NO. 9289

Small Business Enterprise Compliance Report

This information may be submitted electronically through
Bid Express or submitted with bid in sealed envelope.

Cover Sheet

Prime Bidder Information

Company:_Joe Daniels Construction Co., Inc.

Address: 919 Applegate Road, Madison, Wi 53713

Telephone Number: 608/271-4800 Fax Number; 608/271-4570

Contact Person/Title: Sam Daniels - President

Prime Bidder Cettification

I, Samuel J. Daniels , President of
Name Title

Joe Daniels Construction Co., Inc. certify that the information
Company

contained in this SBE Compliance Report is true and correct to the best of my knowledge and belief.
Withess’ Signature Biddeps-8ignature )

12/14/2023
Date

12/08/23-section_c_-_smali_business_enterprise_compliance C—6
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UNIT WELL 19 TREATMENT SYSTEM ADDITION
CONTRACT NO. 9289

Small Business Enterprise Compliance Report
Summary Sheet

SBE Subcontractors Who Are NOT Suppliers

Name(s) of SBEs Utilized Type of Work % of Total Bid Amount
Mobile Glass glass/glazing .58 %
%

%

%

%

%

%

%

%

%

%

%

%

Subtotal SBE who are NOT suppliers: .58 %

SBE Subcontractors Who Are Suppliers

Name(s) of SBEs Utilized Type of Work % of Total Bid Amount
%
%
%
%
%
%

Subtotal Contractors who are suppliers: -0- % x06= -0- % (discounted to 60%)

Total Percentage of SBE Utilization: .58 %.
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UNIT WELL 19 TREATMENT SYSTEM ADDITION

CONTRACT NO. 9289
DATE: 12/14/23

e s

Section B: Proposal Pagé

1 - Construction of Unit Well 19 Treatment System Addition - LS 1.00

Section B: Alternate Bid No. 1
2 - ALTERNATE BID #1: Construction of Unit Well 19 Roof Remediation -
LS 1.00

SRR e TR

PAGE 1 of 1

Joe Daniels Construction
Co., Inc.

$7,344,825.00 $7,344,825.00

$195,600.00  $195,600.00

~ $7,540,425.00




Department of Public Works
Engineering Division
Robert F. Phillips, P.E., City Engineer

City-County Building, Room 115 Deputy City Engineer
210 Martin Luther King, Jr. Boulevard Gregory T. Fries, P.E.
Madison, Wisconsin 53703 Deputy Division Manager
Phone: {(608) 266-4751 puly Kathleen M. Crgaen
Fax: (608) 264-9275 A

engineering@cityofmadison.com Przr;;:‘:)p: ! ;E?ni:f ‘:’rEz
www.cityofmadison.com/engineering Christopher J. Petykowski, P.E.

Janet Schmidt; P.E.

Principal Engineer 1
Christina M. Bachmann, P.E.
Mark D. Moder, P.E.

James M. Wolfe, P.E.
" BIENNIAL BID BOND Facilities & Sustainability

Bryan Cooper, Principal Architect
Land Information &

Joe Daniels Construction Co., Inc. Official Map Manager

- p— Eric T.-Pederson, P.S.

(g cc?x]_amanon of the Stz':lte of : ____ ) Financial Manager

(individual), (partnership), (hereinafter referred to as the "Principal®) and Steven B, Danner-Rivers
The Cincinnati Insurance Company

a corporation of the State of Ohio (hereinafter referred to as the

"Surety”) and licensed to do business in the State of Wisconsin, are held and firmly bound unto the
City of Madison, Wisconsin (hereinafter referred to as the "City"), in the sum equal to the individual
proposal guaranty amounts of the total bid or bids of the Principal herein accepted by the City, for the
payment of which the Principal and the Surety hereby jointly and severally bind ourselves, our heirs,
executors, administrators, successors and assigns.

The condition of this obligation is that the Principal has submitted to the City certain bids for proyccts
from the time period of 1/1/2022 through  12/31/2023

If the Principal is awarded the contract(s) by the City and, within the time and manner required by law
after the prescribed forms are presented for its signature, the Principal enters into (a) written contract(s) in
accordance with the bid(s), and files with the City its bond(s) guaranteeing faithful performance and
payment for all labor and materials, as required by law, or if the City rejects all bids for the work
described, then this obligation shall be null and void; otherwise , it shall remain in full force and effect.

In the event the Principal shall fail to execute and deliver the contract(s) or the performance and payment
bond(s), all within the time specified or any extension thereof, the Principal and Surety agree jointly and
severally to pay to the City within ten (10) calendar days of written demand a total equal to the sum of
the individual proposal guaranty amounts of the total bid(s) as liquidated damages.

The Surety, for value received, hereby agrees that the obligations of it and its bond shall be in no way
impaired or affected by any extension of time within which the City may accept a bid, and the Surety
does hereby waive notice of any such extension.

This bond may be terminated by the Surety upon giving thirty (30) days written notice to the City of its
intent to terminate this bond and to be released and discharged therefrom, but such termination shall not
operate to relieve or discharge the Surety from any liability already accrued or which shall accrue before

tile expiration of such thirty (30) day period.
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IN WITNESS WHEREOF, the Principal and the Surety have hereunto set their hands and seals, and
such of them as are corporations have caused their corporate seals to be hereto affixed and these presents to
be signed by their proper officers, on the day and year set forth below.

PRINCIPAL
Joe Daniels Construction Co., Inc. November 11, 2021
COMPANY NAME AFFIX SEAL DATE

. >
(—‘/: ¥ ‘//// g ‘*(

By: A '
< SIGNATURE ™A ND TITLE

Samuel J./ anjels - Corporate Secretary

SURETY
The Cincinnati Insurance Company November 11, 2021
COMPANY NAME AFFIX SEAL DATE

B%af/wu/r\/ a Ldﬁw/f;&

SIGNATURE AND TITLE
Kathryn A, Weldner, Attorney-in-Fact

This certifies that I have been duly licensed as an agent for the Surety in Wisconsin under National
Provider No. 6497333 for the year 2021 and appointed as attorney in fact with
authority to execute this bid bond, which power of attorney has not been revoked.

November 11. 2021 MN @M,é(/w)//z,(/(_/

DATE AGENT SIGNATURE

740 Regent Streey
ADDRESS

Madison, WI 53715
CITY, STATE AND ZIP CODE

262-446-6036
TELEPHONE NUMBER

Note to Surety and Principal: Any bid submitted which this bond guarantees may be rejected if the Power of
Attorney form showing that the Agent of Surety is currently authorized to execute bonds on behalf of
Surety is not attached to this bond.

7/21/2021-BiennialBidBond2021.doc



THE CINCINNATI INSURANCE COMPANY
THE CINCINNATI CASUALTY COMPANY

Fairfteld, Ohio
POWER OF ATTORNEY

KNOW ALL MEN BY THESE PRESENTS: That THE CINCINNATI INSURANCE COMPANY and THE CINCINNATI CASUALTY
COMPANY, corporations organized under the laws of the State of Ohio, and having their principal offices in the City of Fairfield, Ohio

(herein collectively called the "Companies”), do hereby constitute and appoint

Patrick A. McKenna: Judith A. Walker; Brooke L. Parker; Elizabeth Mosca; David Zenobi;
Kathryn A. Weldner and/or Jay A. Zahn

of Madison, Wisconsin their true and legal Attorney(s)-in-Fact, each in their separate capacity if more than cne is named
above, to sign, execute, seal and deliver on behalf of the Companies as Surety, any and all bonds, policies, undertakings or other like
instruments, as follows: Any such obligations in the United States, up to

Thirty Million and No/100 Dollars ($30,000,000.00).
This appointment is made under and by authority of the following resolutions adopted by the Boards of Directors of The Cincinnati

Insurance Company and The Cincinnati Casualty Company, which resolutions are now in full force and effect, reading as follows:

RESOLVED, that the President or any Vice President be hereby authorized, and empowered to appoint Attorneys-in-Fact of
the Company to execute any and all bonds, policies, undertakings, or other like instruments on behalf of the Corporation, and
may authorize any officer or any such Attorney-in-Fact to affix the corporate seal; and may with or without cause modify or
revoke any such appointment or authority. Any such writings so executed by such Attorneys-in-Fact shall be binding upon the
Company as if they had been duly executed and acknowledged by the regularly elected officers of the Company.

RESOLVED, that the signature of the President or a Vice President and the seal of the Company may be affixed by facsimile on
any power of attorney granted, and the signature of the Secretary and the Seal of the Company may be affixed by facsimile to
any certificate of any such power and any such power of certificate bearing such facsimile signature and seal shall be valid and
binding on the Company. Any such power so executed and sealed and certified by certificate so executed and sealed shall, with
respect to any bond or undertaking to which it is attached, continue to be valid and binding on the Company.

IN WITNESS WHEREOF, the Companies have caused these presents to be sealed with their carporate seals, duly attested by their
President or a Senlor Vice President this 19th day of December, 2018.

THE CINCINNATI INSURANCE COMPANY
THE CINCINNAT!I CASUALTY COMPANY

STATE OF OHIO )SS: 5‘("’15’1"“’*- Ao Oacts_

COUNTY OF BUTLER )

On this 19th day of December, 2018 before me came the above-named President or Vice President of The Cincinnati Insurance Com-
pany and The Cincinnati Casualty Company, to me personally known to be the officer described herein, and acknowledged that the seals
affixed to the preceding instrument are the corporate seals of said Companies and the corporate seals and the signature of the officer

were duly affixed and subscribed to said instrument by the authority and direction of sajd corporations.
,&"“-‘\““‘},.‘ .6..L, .;'Z:"';‘
§ QW% :

3 E —~ Z= Y
fxi % b Keith Cotélt, Atiorney at Law
3 '-.%ég i Notary Public - State of Ohio
% U WO & - -
.,"» 7;..,,,,,..-0%\.‘; My commission has no expiration date.
g OF Lo Section 147.03 O.R.C.

I, the undersigned Secretary or Assistant Secretary of The Cincinnati Insurance Company and The Cincinnati Casualty Company, hereby
certify that the above is the Original Power of Attorney issued by said Companies, and do hereby further certify that the said Power of

Attorney is still in full force and effect.

Given under my hand and seal of said Companies at Fairfield, Ohio, this  3rd  day of January , 2022

BN-1457 (4/19)




SECTION H: AGREEMENT

THIS AGREEMENT made this _ 31st day of _ January in the year Two Thousand and Twenty-
Four between JOE DANIELS CONSTRUCTION CO., INC. hereinafter called the Contractor, and the City
of Madison, a Wisconsin municipal corporation, hereinafter called the City.

WHEREAS, the Common Council of the City of Madison (“Council”) under the provisions of a resolution
adopted on JANUARY 23, 2024, and by virtue of authority vested in the Council, has awarded to the
Contractor the work of performing certain public construction.

NOW, THEREFORE, the Contractor and the City, for the consideration hereinafter named, agree as follows:

1.

Scope of Work. The Contractor shall perform the construction, execution and completion of the
following listed complete work or improvement in full compliance with the Plans, Specifications,
Standard Specifications, Supplemental Specifications, Special Provisions and Agreement; perform
all items of work covered or stipulated in the Proposal; perform all altered or extra work; and shall
furnish, unless otherwise provided in the contract, all materials, implements, machinery, equipment,
tools, supplies, transportation, and labor necessary to the prosecution and completion of the work
or improvements:

UNIT WELL 19 TREATMENT SYSTEM ADDITION
CONTRACT NO. 9289

Completion Date/Contract Time. Construction work must begin within seven (7) calendar days
after the date appearing on mailed written notice to do so shall have been sent to the Contractor
and shall be carried on at a rate so as to secure full completion SEE SPECIAL PROVISIONS, the
rate of progress and the time of completion being essential conditions of this Agreement.

Contract Price. The City shall pay to the Contractor at the times, in the manner and on the
conditions set forth in said specifications, the sum of SEVEN MILLION FIVE HUNDRED FORTY
THOUSAND FOUR HUNDRED TWENTY-FIVE AND NO/100 ($7,540,425.00) Dollars being the
amount bid by such Contractor and which was awarded as provided by law.

A. Non-Discrimination. During the term of this Agreement the Contractor agrees not to
discriminate against any employee or applicant because of race, religion, marital status, age, color,
sex, disability, national origin or ancestry, income level or source of income, arrest record or
conviction record, less than honorable discharge, physical appearance, sexual orientation, gender
identity, political beliefs, or student status. The Contractor further agrees not to discriminate against
any subcontractor or person who offers to subcontract on this contract because of race, religion,
color, age, disability, sex, sexual orientation, gender identity or national origin.

B. Affirmative Action. The Contractor agrees that within thirty (30) days after the effective
date of this agreement, the Contractor will provide to the City Affirmative Action Division certain
workforce utilization statistics, using a form to be furnished by the City.

If the contract is still in effect, or if the City enters into a new agreement with the Contractor, within
one year after the date on which the form was required to be provided, the Contractor will provide
updated workforce information using a second form, also to be furnished by the City. The second
form will be submitted to the City Affirmative Action Division no later than one year after the date
on which the first form was required to be provided.

The Contractor further agrees that, for at least twelve (12) months after the effective date of this
contract, it will notify the City Affirmative Action Division of each of its job openings at facilities in
Dane County for which applicants not already employees of the Contractor are to be considered.
The notice will include a job description, classification, qualifications and application procedures
and deadlines, shall be provided to the City by the opening date of advertisement and with sufficient
time for the City to notify candidates and make a timely referral. The Contractor agrees to interview

Rev. 01/21/2022-9289 Sec. H (Updated-09.12.23).docx H-1




and consider candidates referred by the Affirmative Action Division, or an organization designated
by the Division, if the candidate meets the minimum qualification standards established by the
Contractor, and if the referral is timely. A referral is timely if it is received by the Contractor on or
before the date started in the notice.

Articles of Agreement
Article |

The Contractor shall take affirmative action in accordance with the provisions of this contract to
insure that applicants are employed, and that employees are treated during employment without
regard to race, religion, color, age, marital status, disability, sex, sexual orientation, gender identity
or national original and that the employer shall provide harassment free work environment for the
realization of the potential of each employee. Such action shall include, but not be limited to, the
following: employment, upgrading, demotion or transfer, recruitment or recruitment advertising,
layoff or termination, rates of pay or other forms of compensation and selection for training including
apprenticeship insofar as it is within the control of the Contractor. The Contractor agrees to post in
conspicuous places available to employees and applicants notices to be provided by the City
setting out the provisions of the nondiscrimination clauses in this contract.

Article Ii

The Contractor shall in all solicitations or advertisements for employees placed by or on behalf of
the Contractors state that all qualified or qualifiable applicants will be employed without regard to
race, religion, color, age, marital status, disability, sex, sexual orientation, gender identity or
national origin.

Article Hl

The Contractor shall send to each labor union or representative of workers with which it has a
collective bargaining agreement or other contract or understanding a notice to be provided by the
City advising the labor union or worker's representative of the Contractor's equal employment
opportunity and affirmative action commitments. Such notices shall be posted in conspicuous
places available to employees and applicants for employment.

Article V

The Contractor agrees that it will comply with all provisions of the Affirmative Action Ordinance of
the City of Madison, including the contract compliance requirements. The Contractor agrees to
submit the model affirmative action plan for public works contractors in a form approved by the
Affirmative Action Division Manager.

Article VI

The Contractor will maintain records as required by Section 39.02(9)(f) of the Madison General
Ordinances and will provide the City Affirmative Action Division with access to such records and to
persons who have relevant and necessary information, as provided in Section 39.02(9)(f). The City
agrees to keep all such records confidential, except to the extent that public inspection is required
by law.

Article VII
In the event of the Contractor's or subcontractor’s failure to comply with the Equal Employment
Opportunity and Affirmative Action Provisions of this contract or Section 39.03 and 39.02 of the
Madison General Ordinances, it is agreed that the City at its option may do any or all of the
following:

1. Cancel, terminate or suspend this Contract in whole or in part.
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1. Cancel, terminate or suspend this Contract in whole or in part.

2. Declare the Contractor ineligible for further City contracts until the Affirmative Action
requirements are met.

3. Recover on behalf of the City from the prime Contractor 0.5 percent of the contract award
price for each week that such party fails or refuses to comply, in the nature of liquidated
damages, but not to exceed a total of five percent (5%) of the contract price, or ten
thousand dollars ($10,000), whichever is less. Under public works contracts, if a
subcontractor is in noncompliance, the City may recover liquidated damages from the
prime Contractor in the manner described above. The preceding sentence shall not be
construed to prohibit a prime Contractor from recovering the amount of such damage from
the non-complying subcontractor.

Avrticle VIII

The Contractor shall include the above provisions of this contract in every subcontract so that such
provisions will be binding upon each subcontractor. The Contractor shall take such action with
respect to any subcontractor as necessary to enforce such provisions, including sanctions provided
for noncompliance.

Article IX

The Contractor shall allow the maximum feasible opportunity to small business enterprises to
compete for any subcontracts entered into pursuant to this contract. (In federally funded contracts
the terms “DBE, MBE and WBE” shall be substituted for the term “small business” in this Article.)

Substance Abuse Prevention Program Required. Prior to commencing work on the Contract, the
Contractor, and any Subcontractor, shall have in place a written program for the prevention of
substance abuse among its employees as required under Wis. Stat. Sec. 103.503.

Contractor Hiring Practices.
Ban the Box - Arrest and Criminal Background Checks. (Sec. 39.08, MGO)

This provision applies to all prime contractors on contracts entered into on or after January 1, 2016,
and all subcontractors who are required to meet prequalification requirements under MGO
33.07(7)(I), MGO as of the first time they seek or renew pre-qualification status on or after January
1, 2016. The City will monitor compliance of subcontractors through the pre-qualification process.

a. Definitions. For purposes of this section, “Arrest and Conviction Record” includes, but is
not limited to, information indicating that a person has been questioned, apprehended,
taken into custody or detention, held for investigation, arrested, charged with, indicted or
tried for any felony, misdemeanor or other offense pursuant to any law enforcement or
military authority.

“Conviction record” includes, but is not limited to, information indicating that a person has
been convicted of a felony, misdemeanor or other offense, placed on probation, fined,
imprisoned or paroled pursuant to any law enforcement or military authority.

“Background Check” means the process of checking an applicant's arrest and conviction
record, through any means.

b. Requirements. For the duration of this Contract, the Contractor shall:

1. Remove from all job application forms any questions, check boxes, or other
inquiries regarding an applicant's arrest and conviction record, as defined herein.
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2. Refrain from asking an applicant in any manner about their arrest or conviction
record until after conditional offer of employment is made to the applicant in
question.

3. Refrain from conducting a formal or informal background check or making any
other inquiry using any privately or publicly available means of obtaining the arrest
or conviction record of an applicant until after a conditional offer of employment is
made to the applicant in question.

4, Make information about this ordinance available to applicants and existing
employees, and post notices in prominent locations at the workplace with
information about the ordinance and complaint procedure using language provided

by the City.
5 Comply with all other provisions of Sec. 39.08, MGO.
c. Exemptions: This section shall not apply when:
1. Hiring for a position where certain convictions or violations are a bar to employment

in that position under applicable law, or

2. Hiring a position for which information about criminal or arrest record, or a
background check is required by law to be performed at a time or in a manner that
would otherwise be prohibited by this ordinance, including a licensed trade or
profession where the licensing authority explicitly authorizes or requires the inquiry
in question.

To be exempt, Contractor has the burden of demonstrating that there is an applicable law
or regulation that requires the hiring practice in question, if so, the contractor is exempt
from all of the requirements of this ordinance for the position(s) in question.

7. Choice of Law and Forum Selection. This Contract shall be governed by and construed,
interpreted and enforced in accordance with the laws of the State of Wisconsin. The parties agree,
for any claim or suit or other dispute relating to this Contract that cannot be mutually resolved, the
venue shall be a court of competent jurisdiction within the State of Wisconsin and the parties agree
to submit themselves to the jurisdiction of said court, to the exclusion of any other judicial district
that may have jurisdiction over such a dispute according to any law.

8. Counterparts, Electronic Signature and Delivery. This Contract may be signed in counterparts,
each of which shall be taken together as a whole to comprise a single document. Signatures on
this Contract may be exchanged between the parties by facsimile, electronic scanned copy (.pdf)
or similar technology and shall be as valid as original; and this Contract may be converted into
electronic format and signed or given effect with one or more electronic signature(s) if the electronic
signature(s) meets all requirements of Wis. Stat. ch. 137 or other applicable Wisconsin or Federal
law. Executed copies or counterparts of this Contract may be delivered by facsimile or email and
upon receipt will be deemed original and binding upon the parties hereto, whether or not a hard
copy is also delivered. Copies of this Contract, fully executed, shall be as valid as an original.

Rev. 01/21/2022-9289Sec. H (Updated-09.12.23).docx H-4



UNIT WELL 19 TREATMENT SYSTEM ADDITION
CONTRACT NO.9289

IN WITNESS WHEREOF, the Contractor has hereunto set his/her hand and seal and the City has caused
this contract to be executed by its Mayor and City Clerk on the dates written below.

Ciywtersigned: JOE DANIELS CONSTRUCTION CO., INC.

_ Sim Company Name
%JJ«&- J - bU\/\lf24-24 %D -24-24
Withess Keea 1. Sains . " Date President Samr(ielTDaniels Date
J. 24-24

- ~
,4,7 ?: 2 O 12404
Wlness Keea I. Sainsbury 7 Date

Joseph A. Daniels Date
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CITY OF MADISON

i ;%% 01/31/2024

Satya Rhodes-Cohway, Mayor Date
'
W au M () JZJ—W 1/29/2024
Maribeth Witzel-Behl, City Clérk Date

Provisions have been made to pay the liability that will accrue under this contract.

Dawved, Schmcedecte 1/30/2024

David P. Schmiedicke, Finance Director Date

Approved as to form:

Werhadd Haaa 1/31/2024

Michael Haas, City Attorney Date

Execution of this Agreement by City was authorized by Resolution Enactment No. RES -24-00048, iD No.
81415 , adopted by the Common Council of the City of Madison on Jan. 23 , 2024 .
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BOND NO. 3296887

SECTION I: PAYMENT AND PERFORMANCE BOND

LET ALL KNOW BY THESE DOCUMENTS PRESENTED, that we JOE DANIELS CONSTRUCTION CO.,
INC. as principal, and The Cincinnati Insurance Company

Company of _Cincinnati, Ohio as surety, are held and firmly bound unto the City of
Madison, Wisconsin, in the sum of SEVEN MILLION FIVE HUNDRED FORTY THOUSAND FOUR
HUNDRED TWENTY-FIVE AND NO/100 ($7,540,425.00) Dollars, lawful money of the United States, for
the payment of which sum to the City of Madison, we hereby bind ourselves and our respective executors
and administrators firmly by these presents.

The condition of this Bond is such that if the above bounden shall on his/her part fully and faithfully perform
all of the terms of the Contract entered into between him/herself and the City of Madison for the construction

of:

UNIT WELL 19 TREATMENT SYSTEM ADDITION
CONTRACT NO. 9289

in Madison, Wisconsin, and shall pay all claims for labor performed and material furnished in the
prosecution of said work, and save the City harmless from all claims for damages because of negligence
in the prosecution of said work, and shall save harmless the said City from all claims for compensation
(under Chapter 102, Wisconsin Statutes) of employees and employees of subcontractor, then this Bond is
to be void, otherwise of full force, virtue and effect.

Signed and sealed this 24th day of January 2024
Countersigned: JOE DANIELS CONSTRUCTION CO,,
S— ' Company Name (Pm
Witness Keea I Sainsbury Pesident Samyu€i7 Daniels Seal

}eé etary”Toseph A. Daniels

The Cincinnati Insurance Company

Surety Seal
[] salary Employee [X] Commission

By (713‘;:'(7\1 Aﬁ—*l/v’”

Attorney-in-Fact - Patrick A. McKenna

This certifies that | have been duly licensed as an agent for the above company in Wisconsin under
National Producer Number _650765 forthe year 2024 and appointed as attorney-in-fact

with authority to execute this payment and performance bond which power of attorney has not been
revoked.

January 24, 2024 O i “% [A L—

Date Agent Sign¥ture” - Patrick A. McKenna

no seal




The foregoing Bond has been approved as to form:

1/31/2024 Wechadd Haaa

Date City Attorney



THE CINCINNATI INSURANCE COMPANY
THE CINCINNAT! CASUALTY COMPANY

Fairfield, Ohio

POWER OF ATTORNEY

KNOW ALL MEN BY THESE PRESENTS: That THE CINCINNATI INSURANCE COMPANY and THE CINCINNATI CASUALTY
COMPANY, corporations organized under the laws of the State of Ohio, and having their principal offices in the City of Fairfield, Ohio
(herein collectively called the “Companies”), do hereby constitute and appoint

Patrick A. McKenna; Judith A. Walker; Brooke L. Parker; David Zenobi; Kathryn A. Weidner; Jay A. Zahn; Jenny L. Hirth and/or Lynn E. Potter

of Madison, Wisconsin
their true and legal Attorney(s)-in-Fact, each in their separate capacity if. more than one is named above, to sign, execute, seal and

deliver on behalf of the Companies as Surety, any and all bonds, policies, undertakings or other like instruments, as foliows:

Any such obligations in the United States, up to
Thirty Million and No/100 Dollars ($30,000,000.00).

This appointment is made under and by authority of the following resolutions adopted by the Boards of Directors of The Cincinnati
Insurance Company and The Cincinnati Casualty Company, which resolutions are now in full force and effect, reading as follows:

RESOLVED, that the President or any Senior Vice President be hereby authorized, and empowered to appoint Attorneys-in-Fact
of the Company to execute any and all bonds, policies, undertakings, or other like instruments on behalf of the Corporation, and
may authorize any officer or any such Attorney-in-Fact to affix the corporate seal; and may with or without cause modify or
revoke any such appointment or.authority. Any such writings so executed by such Attorneys-in-Fact shall be binding upon the
Company as if they had been duly exectited and acknowledged by the regularly elected officers of the Company.

RESOLVED, that the signature of the President or any Senior Vice President and the seal of the Company may be affixed by
facsimile on any power of attorney granted, and the signature of the Secretary or Assistant Vice-President and the Seal of the
Company may be affixed by facsimile to any certificate of any such power and any such power of certificate bearing such
facsimile signature and seal shall be valid and binding on the Company. Any such power so executed and sealed and certified
by certificate so executed and sealed shall, with respect to any bond or undertaking to which it is attached, continue to be valid
and binding on'the Company.

IN WITNESS WHEREOF, the Companies have caused these presents to be sealed with their corporate seals, duly attested by their
President or any Senior Vice President this 16th day of March, 2021.

Tt
&% "r

%
CORPORATE
EAL

5
&
P
£
&

THE CINCINNAT! INSURANCE COMPANY
THE CINCINNAT{ CASUALTY COMPANY

STATE OF OHIO )SS: 51 ol Al ODect s

COUNTY OF BUTLER )

On this 16th day of March, 2021 before me came the above-named President or Senior Vice President of The Cincinnati Insurance
Company and The Cincinnati Casualty Company, to me personally known to be the officer described herein, and acknowledged that the
seals affixed to the preceding instrument are the corporate seals of said Companies and the corporate seals and the signature of the
officer were duly affixed and subscribed to said instrument by the authority and direction of said corporations.

U 4t

Keith C eft, Attorney at Law
Notary Public — State of Ohio

My commission has no expiration date.
Section 147.03 O.R.C.

I, the undersigned Secretary or Assistant Vice-President of The Cincinnati Insurance Company and The Cincinnati Casualty Company,
hereby certify that the above is the Original Power of Attorney issued by said Companies, and do hereby further certify that the said

Power of Attorney is still in full force and effect.

Given under my hand and seal of said Companies at Fairfield, Ohio, this 24th dayof January , 2024
/ /
>

&

"
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