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City of Phoenix
Office of the City Engineer
Design and Construction Procurement

LIFT STATION 76 PHASE Il EXPANSION
WS90400067

ADDENDUM NO. 3

ISSUE DATE: APRIL 25, 2024

Bidders are hereby notified that the Bidding and Contract Documents for the above
project, for which Bids are to be received on May 7th, 2024, are amended as follows:

IMPORTANT INFORMATION:

e Bids due May 7", 2024, at 2:00 PM (Phoenix time)
e Confirm bid items due at time of bid submittal

e Confirm post-bid items due 3 days after bid opening by 5 PM
e Submittal MUST be delivered to Phoenix City Hall, 15t floor.

NOTE: Bidders must acknowledge receipt of this and all Addendums by listing
the number and date, where provided, on the PROPOSAL P-1.

Per Phoenix City Code G-7241, effective April 25, 2024, any Contractor whose
employees and contract workers perform work in an outdoor environment under this
contract must keep on file a written heat safety plan. The City may request a copy of this
plan and documentation of all heat safety and mitigation efforts currently implemented to
prevent heat-related illnesses and injuries in the workplace. The plan must also be posted
where it is accessible to employees. At a minimum, the heat safety and mitigation plan
and documentation required under this provision shall include each of the following as it
relates to heat safety and mitigation:
1. Availability of sanitized cool drink water free of charge at locations that are
accessible to all employees and contract workers.
2. Ability to take regular and necessary breaks as needed and additional breaks for
hydration.
3. Access to shaded areas and/or air conditioning.
4. Access to air conditioning in vehicles with enclosed cabs. All such vehicles must
contain functioning air conditioning by no later than May 1, 2025.
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5. Effective acclimatization practices to promote the physiological adaptations of
employees or contract workers newly assigned or reassigned to work in an outside
environment.

6. Conduct training and make it available and understandable to all employees and
contract workers on heat illness and injury that focuses on the environmental and
personal risk factors, prevention, how to recognize and report signs and symptoms
of heat illness and injury, how to administer appropriate first aid measures and how
to report heat illness and injury to emergency medical personnel.

The Contractor further agrees that this clause will be incorporated in all subcontracts with
subconsultants, sublicensees or sublessees who may perform labor or services in
connection with this contract. Additionally, the Contractor agrees to require all
subcontractors, sublicensees or sublessees to include this clause in all contracts with any
third party who is contracted to perform labor or services in connection with this contract.
It is the obligation of the Contractor to ensure compliance by its subcontractors.

GENERAL

1. QUESTION 1: Regarding the temporary sewer bypass —what is the current
flow rate of the 8” force main? ANSWER: Specification 01143 section 1.1,
paragraph K describes the bypass pumping requirements.

2. QUESTION 2 (4): On C07 Sheet 11 of 41 Detail “Transmitter W/ Mounting Detail”
it calls for a Weld-O-Let, as this is ductile Iron Pipe, | think a Saddle or TEE with
tapped blind flange is what should be used, Please Advise? ANSWER: Weld-
O-Let is required and should be ordered when purchasing the ductile iron pipe,
Manufacturer of DIP will make spool piece with Weld-O-Let in Factory.

3. QUESTION 3 (10): Prime Contract Supplementary Conditions: SC 4.02A2.a
states West Anthem LS No. 76 Project No. WS90400067 lists a set of documents
by Stanley Consultants dated December 4th 2018. Can the City of Phoenix
please provide the as builts of the previous and original project for LS 76 so that
bidders can comply with the Supplementary Conditions. ANSWER: See attached
drawing set.

4. QUESTION 4 (19): State Land surrounds the Lift Station, what Easements and
Right of Way (ROW) do we as Contractors have to execute the work outside the
LS Walls? In addition, does this include activities for Bypass Pump Operations,
night time Mechanics? How about marshalling and yard storage that the
Contractors, Subcontractors, and Suppliers need to marshal their stored
materials, and field offices? Is the expectation from the City that we will do this
all within the walls of the existing facility? To be absolutely clear, can the City
provide the Limits of the Staging Areas and confines of our Activities prior to
bidding this Project? ANSWER: City property boundary shown per the Contract
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Drawings that can be used as needed for the construction of the project. Areas
outside property are means and methods of the contractor.

5. QUESTION 5 (34): Please provide Report on Geotechnical Investigation, West
Anthem Wastewater Improvements, Index no. WS90500278, WS9040067,
WS90501005, Dated May 17th, 2017 as listed in SC-4.02.A.1.a? ANSWER: Report
attached.

6. QUESTION 6 (35): Please provide West Anthem Wastewater Improvements
Pioneer Road to Carefree Highway, Seismic Refraction Surveys, Dated October
16, 2017 as listed in SC-4.02.A.1.a. ANSWERED: Survey will be provided please
see attached.

7. QUESTION 7 (36): Please provide West Anthem Lift Station No. 76, Project No.
WS90400067, Volume 4 of 5, Stanley Consultants, Dated December 4th, 2018 as
listed in SC-4.02.A.2.a? ANSWER: Document attached.

8. QUESTION 8 (37): Please provide Lift Station 76 Project, Limited Lead and
Asbestos Survey, Dated November 17th, 2023 By RFI as listed in SC-4.08.A.1?
ANSWER: Please see attached report.

9. QUESTION 9 (47): Sheet EO5 of the bid drawings shows 2 new hand holes (note
#9) with the statement that existing conduits will be utilized from the hand holes
back to the electrical pad. Per site inspection there are 7 (1" empty conduits
exiting the bottom of the mcc. Is there an as-built drawing available that shows
the counts and locations of the spare and existing conduits on the North side
of the Drive? ANSWER: As Built Drawing Set is included in this Addendum, Please
see attached.

10.QUESTION 10 (48): Sheet E06, Note 4, states existing conduits for pumps 1 & 2
are to be utilized from the MCC to the intercept point for the new pump feeds.
As the existing 35HP pumps can be fed with a 1" conduit we are looking for
confirmation of the existing pump feed conduit size. NEC dictates 1.25" conduit
is required for 4#1 conductors. As no pictures were allowed at the site visit, |
need to verify the excising pump conduits are large enough to accommodate
the new pump motors. We need to know is saw cutting the drive to install new
1.25" conduits will be required. ANSWER: As Built Drawing Set is included in this
Addendum, Please see attached.

11.QUESTION 11 (49): Attached is a request for an alternative for the wet well
pumps (Spec. Section 11212) ANSWER: Request documentation not sufficient to
determine if equal to model specified and information submitted beyond the 12 day
requirement before the bid date.
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PROJECT CONTRACT DOCUMENTS

1. CONTRACT DOCUMENTS: Section 00300 — BID FORM, under section 1 ADD “1.4
Whenever quantities between the Bid Tab, Specifications and Drawings conflict,
Contractor shall furnish the higher quantity requirement and adjust the bid tab bid price
accordingly.”

2. CONTRACT DOCUMENTS: Section 0300 — BID FORM, page 3 (sheet 25 of 936) Bid
ltem 12 DELETE reference quantity reference “3” and REPLACE with “5”.

3. CONTRACT DOCUMENTS: Section 0300 — BID FORM, page 4 (sheet 26 of 936) Bid

Item 19, Description column DELETE “Furnish and install New Bioxide Odor Control
Facilities” and REPLACE with “Bioxide Odor Control Facilities Support Items”.

PROJECT TECHNICAL SPECIFICATIONS

1. PROJECT TECHNICAL SPECIFICATIONS: SPECIFICATION 01271 -
MEASUREMENT AND PAYMENT, paragraph 1.4.S DELETE paragraph
“S. Item 19 — Furnish and Install New Bioxide Odor Control Facilities:

2. A per lump sum (LS) payment for Iltem 19 will be full compensation for
installation of the bioxide odor control system facilities including but not
limited to, the 4,350-gallon double wall high density cross-linked polyethylene
storage tank, chemical feed pump skid, instrumentation and level sensors,
chemical injection lines, and electrical supply.”

and REPLACE the it with;
“S. Item 19 — Bioxide Odor Control Facilities Support Items:

1. A per lump sum (LS) payment for Item 19 will be full compensation for
installation of but not limited to, associated Bioxide facility concrete pad,
chemical injection lines, and electrical supply. The City will provide the tank
and pump skid”.

2. PROJECT TECHNICAL SPECIFICATIONS: SPECIFICATION 01271 -
MEASUREMENT AND PAYMENT, paragraph 1.4.EE DELETE paragraph

“EE. Item 31 — Rock Removal:
1. A per ton (TON) payment for Iltem 31 will be full compensation for removal
and hauling of any and all boulders, cobbles, and stones encountered at the
site during excavation”.

and REPLACE the it with;
“EE. Item 31 — Rock Removal:
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1. A per ton (TON) payment for Item 31 will be full compensation for removal
and hauling of any and all boulders, cobbles, and stones encountered at the
site during excavation. Rock removal or hard dig shall be defined as any
excavation that would require specialized rock excavation attachments or
any excavation that can’t be done using a 50,000 Ib excavator (i.e 320 class
trackhoe excavator).”

2. PROJECT TECHNICAL SPECIFICATIONS: SPECIFICATION 01323 -
CONSTRUCTION PHOTOGRAPHS DELETE paragraph 1.1.A in it's entirety and
REPLACE with “A. Contractor shall dedicate a staff member to perform the services
specified below for taking photographs”

3. PROJECT TECHNICAL SPECIFICATIONS: SPECIFICATION 01323 -
CONSTRUCTION PHOTOGRAPHS DELETE paragraph “1.3 Prints” in it's entirety.

4. PROJECT TECHNICAL SPECIFICATIONS: SPECIFICATION 01323 -
CONSTRUCTION PHOTOGRAPHS DELETE paragraph 1.2.E in it's entirety and
REPLACE it with “E. Furnish a total of 30 digital photographs to the ENGINEER with
each Monthly Progress Payment. Photos shall be overall pictures of the construction
progress from the previous month. Digital photographs shall be provided on USB
drive monthly and be in the format of “.jpg”. The digital photographs shall be provided
in addition to the standard photographs required under Paragraph 1.3.C above. Need
to provide a file for all required under paragraph 1.2.A. Provide interior and exterior
photographs of each buried structure prior to burial. Provide a minimum of four
internal views and four external views of each structural. One picture view shall be
provided of each wall, detail, floor and top of structure. Digital photographs file name
shall include date photo was taken and description of photo.”

5. PROJECT TECHNICAL SPECIFICATIONS: For SPECIFICATION 01332 — SHOP
DRAWING PROCEDURE, section 1.2 ADD the following paragraph,;

“X. For all shop drawings, a copy of the associated specification shall be
submitted, with addendum updates included, and all referenced and
applicable sections, with addendum updates included, with each paragraph
check-marked to indicate specification compliance or marked to indicate
requested deviations from specification requirements. Check marks (v') shall
denote full compliance with a paragraph as a whole. If deviations from the
specifications are indicated, and therefore requested by the CONTRACTOR,
each deviation shall be underlined and denoted by a number in the margin
to the right of the identified paragraph, referenced to a detailed written
explanation of the reasons for requesting the deviation. The ENGINEER
shall be the final authority for determining acceptability of requested
deviations. The CONTRACTOR shall furnish equipment and/or services as
specified if an exception and/or deviation is rejected. The remaining portions
of the paragraph not underlined will signify compliance on the part of the
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CONTRACTOR with the specifications. Failure to include a copy of the
marked-up specification sections, along with justification(s) for any
requested deviations to the specification requirements, with the submittal
shall be sufficient cause for rejection of the entire submittal with no further
consideration.”

. PROJECT TECHNICAL SPECIFICATIONS: ADD in it’s entirety “SPECIFICATION
01521 — ENGINEER’S FIELD OFFICE".

. PROJECT TECHNICAL SPECIFICATIONS: SPECIFICATION 01724 -

CONNECTION TO EXISTING FACILITIES, paragraph 1.4.A DELETE “A temporary
standby generator shall be brought onsite to provide temporary standby power to the site during
construction.” and REPLACE with “A temporary standby generator shall be brought onsite
to provide temporary standby power to the temporary construction facilities during
construction as required.”

. PROJECT TECHNICAL SPECIFICATIONS: ADD in it's entirety “SPECIFICATION
05581 — FLOOR ACCESS HATCH COVERS".

. PROJECT TECHNICAL SPECIFICATIONS: ADD in it's entirety “SPECIFICATION
09910 — SPECIAL FINISHES”.

. PROJECT TECHNICAL SPECIFICATIONS: DELETE “SPECIFICATION 11212-
VERTICAL SUBMERSIBLE WELL PUMP” in it's entirety and REPLACE with
“SPECIFICATION 11318 — END SUCTION SUBMERSIBLE PUMP”.

. PROJECT TECHNICAL SPECIFICATIONS: DELETE “SPECIFICATION 15114-
CHECK VALVES AND APPURTENANCES” in it's entirety and REPLACE with
“SPECIFICATION 15114 — CHECK VALVES AND APPURTENANCES” as part of this
addendum.

. PROJECT TECHNICAL SPECIFICATIONS: SPECIFICATION 15119 Paragraph
e.3.a DELETE “Air/Vacuum Valves” and REPLACE with “Combination Air / Vacuum
Valve”.

10.PROJECT TECHNICAL SPECIFICATIONS: SPECIFICATION 15119 Paragraph

e.5.a DELETE “Crispin- as manufactured by Multiplex Manufacturing Co, AX
Series”. and REPLACE with “ARI, Model D-26".

11.PROJECT TECHNICAL SPECIFICATIONS: SPECIFICATION 15119 Paragraph

e.5.b DELETE “H-Tec, Model 986”

12.PROJECT TECHNICAL SPECIFICATIONS: SPECIFICATION 15119 Paragraph

e.5.c DELETE “Or Approved Equal”
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13.PROJECT TECHNICAL SPECIFICATIONS: ADD in it's entirety “SPECIFICATION
16136 — OUTLET BOXES”.

14.PROJECT TECHNICAL SPECIFICATIONS: ADD in it's entirety “SPECIFICATION
16138 — MANHOLES AND HANDHOLES”

15.PROJECT TECHNICAL SPECIFICATIONS: ADD in it's entirety “SPECIFICATION
16141 — RECEPTACLES”.

16.PROJECT TECHNICAL SPECIFICATIONS: ADD in it's entirety “SPECIFICATION
16920 — ELECTRICAL ACCEPTANCE TESTING”.

17.PROJECT TECHNICAL SPECIFICATIONS: SPECIFICATION 17260 — CONTROL
PANELS paragraph 1.4.B ADD “4. Vertech Industrial Systems, 4409 East Baseline
Road, Phoenix, AZ 85042; 5. Industrial Power Solutions, 6615 W State Avenue,
Glendale, AZ 85301; 6. Felix Construction, 2530 S 52" Avenue, Phoenix, AZ 85043;
7. Keller Electrical, 1881 East University Drive, Phoenix, AZ 85034.”

18.PROJECT TECHNICAL SPECIFICATIONS: ADD in it's entirety “SPECIFICATION
17262 — PLC-SOFTWARE AND PROGRAMMING”.

PROJECT TECHNICAL DRAWINGS

19.PROJECT TECHNICAL DRAWINGS: Sheet C-05, DELETE call outs “NEW 60” DIA
MH NO. 1 PER MAG DETAIL 419" and “NEW 60” DIA MH NO. 2 PER MAG DETAIL
419" and REPLACE callouts with “NEW 60" DIA MH NO. 2 PER MAG DETAIL 420”
and “NEW 60” DIA MH NO. 2 PER MAG DETAIL 4207, respectively.

20.PROJECT TECHNICAL DRAWINGS: Sheet C-05, ADD callout pointing to existing
AC paved access road that states “REPLACE AC PAVEMENT IN KIND AS
REQUIRED”.

21.PROJECT TECHNICAL DRAWINGS: Sheet C07 Transmitter Mounting Detail ADD
2-inch diameter Type 316 stainless steel isolation ball valve between Weld-O-Let and
Tee.

22.PROJECT TECHNICAL DRAWINGS: Sheet M03 at the end of Note 5 ADD “CORE
DRILL QUANTITY SHALL BE TWO TOTAL AND BE 6-INCHES IN DIAMETER.
LOCATION WITHIN STRUCTURE SHALL BE COORDINATED WITH ENGINEER”

23.PROJECT TECHNICAL DRAWINGS: Sheet M03 section ABANDON WET WELL IN
PLACE SECTION AND DETAIL Callout to Native Material Fill DELETE “10’-0” and
REPLACE with “5’-0” Min”.
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24 PROJECT TECHNICAL DRAWINGS: Sheet M03 at the end of Note 6 ADD “CORE
DRILL QUANTITY SHALL BE TWO TOTAL AND BE 6-INCHES IN DIAMETER. A
TOTAL OF TWO 6-INCH DIAMTER. LOCATION WITHIN STRUCTURE SHALL BE
COORDINATED WITH ENGINEER ”

25.PROJECT TECHNICAL DRAWINGS: Sheet M03 plan view LIFT STATION TOP
PLAN, DELETE Callout “5’ X 4 HATCH (TO REMAIN) and REPLACE with “5’ X 4”
HATCH TO BE REMOVED’.

26.PROJECT TECHNICAL DRAWINGS: DELETE Sheet M04 in it's entirety and
REPLACE with attached revised Sheet M04, modifications are clouded.

27.PROJECT TECHNICAL DRAWINGS: DELETE Sheet M05 in it's entirety and
REPLACE with attached Revised Sheet M05, modifications are clouded.

28.PROJECT TECHNICAL DRAWINGS: DELETE Sheet M06 in it's entirety and
REPLACE with attached Revised Sheet M06, modifications are clouded.

29. PROJECT TECHNICAL DRAWINGS: DELETE Sheet M09 in it's entirety and
REPLACE with attached Revised Sheet M09, modifications are clouded.

30.PROJECT TECHNICAL DRAWINGS: Sheet S02 Section 1 DELETE Callout “1’-8”" "
on the east wall and REPLACE Callout with “10” ” per the plan view dimensions on
the same sheet.

31.PROJECT TECHNICAL DRAWINGS: ADD Sheet S04, attached

32.PROJECT TECHNICAL DRAWINGS: ADD Sheets E-SK1, E-SK2, E-SK3, E11, E12,
and E13, attached.

END OF ADDENDUM
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CITY OF PHOENIX: Water Services Department
PROJECT NAME: Lift Station 76 Phase Il
PROJECT NUMBER: WS90400067

SECTION 01521

ENGINEER’S FIELD OFFICE

PART 1 - GENERAL

11

DESCRIPTION

A

1.2

Furnish, install, and maintain the field office, furnishings, and equipment for
ENGINEER. Locate office near CONTRACTOR’S office in a location approved by
ENGINEER. Provide office complete within four weeks after the Notice-to-Proceed.

Allocate three reserved parking spaces marked for use by the ENGINEER and one
reserved parking space for use by OWNER. Reserved parking spaces shall be
adjacent to ENGINEER’S field office and shall be graded and paved.

The office shall be separate from all CONTRACTOR'’S offices.
CONTRACTOR shall submit, pay for and obtain any required permits.

Field office security shall be the responsibility of CONTRACTOR. Deliver 5 field
office door keys and all furniture keys to ENGINEER upon installation of field office
to site.

Complete layout of office shall be submitted to the ENGINEER for approval.
Submittal shall include a hard copy of the relevant Specification Section and shall be
clearly marked to indicate whether the requirements for equipment and/or services in
the Specification Section are met by writing "accept” or "deviate" next to each
Paragraph. If clarifications are needed to any of the Paragraphs in the Specification
Sections due to deviations, they shall be addressed next to the Paragraph as such and
explained further with any additional information necessary. If any exceptions and/or
deviations are proposed to any of the Specifications, they shall be clearly noted as
such in the Submittal, and an explanation of any deviation and/or exception shall be
provided. The CONTRACTOR shall furnish equipment and/or services as specified
if an exception and/or deviation is rejected.

MINIMUM CONSTRUCTION

Mobile single wide office trailer 12° x 60 in first class, new condition acceptable to
ENGINEER, which is specifically designed for this type of use and conforms to
requirements above and below. Provide trailer by Pac-Van, GE Modular Space, or
approved equal.
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CITY OF PHOENIX: Water Services Department
PROJECT NAME: Lift Station 76 Phase Il
PROJECT NUMBER: WS90400067

B.

120" >

|-

Trailers owned by the CONTRACTOR that do not meet the criteria listed will not be
allowed.

Concrete or boardwalk steps, landings and sidewalks of four feet minimum width for
complete access to field office. Access to the office must comply with ADA
(Americans with Disabilities Act) Standards, as applicable. Access doors shall be
furnished with locking security bar doors as approved by the ENGINEER.

Trailer shall be completely weather tight and insulated, with resilient floor tiles and
carpet in first class, new condition.

All interior finishes acceptable to ENGINEER.

Area: 720 square feet minimum consisting of two offices, conference room, and
lavatory as depicted below. Interior layout shall be submitted to the ENGINEER for
approval prior to ordering.

60'0” -
150" '0” > 140" >|
—COr—
—CO— J 1 / —Cr—
——

Windows: Ten percent of floor area with operable sash and screens. Windows shall
be furnished with locks and exterior security bars approved by the ENGINEER. All
windows shall be equipped with operable venetian blinds. All offices shall be
furnished with a window.

Interior lighting of 50 foot candles at desktop height.
Exterior light at entrance(s) and at parking areas.

Automatic heating to maintain 75°F in winter. CONTRACTOR shall furnish and

Automatic cooling to maintain 70°F in summer. CONTRACTOR shall furnish and

1.3 MINIMUM SERVICES
A
C.
pay for all fuel/electric.
D.
pay for all fuel/electric.
E.

Continuous electric service required and pay all charges.

WS90400067 01521-2 ADDENDUM NO. 3



CITY OF PHOENIX: Water Services Department
PROJECT NAME: Lift Station 76 Phase Il
PROJECT NUMBER: WS90400067

F. A minimum of one electric duplex receptacle wall outlets that are accessible from six
feet along any wall.

G. Provide continuous Internet service with all associated equipment a maximum of two
weeks after trailer is installed. Configure Internet so service is available by all
workstations, with a minimum connection speed of 100 Mbps download. Provide
one internet connection along with cabling and required hardware for each desk.
Internet shall also have a secure wireless connection as well, with firewall (to be
coordinated with Engineer/Owner).

H. One bottled water cooler with chilled and hot drinking water and cups. Supply
bottled water and cups as required for the duration of the Contract.

I.  Private sanitary facilities with one water closet, one lavatory, with hot and cold
running water, medicine cabinet with mirror, one tissue paper holder and one paper
towel holder. Supply tissue paper, hand soap and paper towels as required for the
duration of the Contract.

J. All plumbing facilities and sewers required in accordance with local codes. Protect
from freezing.

K. One new color combination copy machine and printer. Unit shall be able to connect
to network and have document feeder, with reduction, enlargement, auto-document
feed, auto stapler function, high capacity feeder, bypass tray, four paper trays, top
tray, stacker tray and sorting capability. Copier/printer shall have email capabilities
for sending files. Provide service, warranty (including toner and replacement
cartridges) and maintenance for the duration of the Contract. Provide 8-1/2-inch by
11-inch, 8-1/2-inch by 14-inch, and 11-inch by 17-inch copy paper for the duration of
the Contract. Copier shall make up to 11-inch by 17-inch copies. Copier shall copy at
a rate no slower than 40 copies per minute.

14 MINIMUM FURNISHINGS

A. Field Office Furniture: Lease (or purchase) and install the following equipment for
the duration of the Contract:
1. Furnishings for each individual office, two offices total:
a. Two desks, 36-inches wide by 72-inches long table top with locking lap
and 5-side drawers.
b. One 4-drawer locking legal size filing cabinet.
c. One 6-shelve bookcase, 36-inches wide by 84-inches high by 12-inches
deep.
d. Two cushioned swivel arm chair and two cushioned folding chairs.
e. Two 48-inches by 36-inches liquid marking board with two sets of
compatible markers (six colors and one eraser per set).
f.  Two standard size wastepaper baskets.
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CITY OF PHOENIX: Water Services Department
PROJECT NAME: Lift Station 76 Phase Il
PROJECT NUMBER: WS90400067

2. Furnishings to be provided for conference room shall include:
a.  Two 30-inches by 96-inches folding tables.
b.  Sixteen upholstered executive high-back chairs with cushioned seat and
back, five-star base, wheels, arms, swivel, tilt control conference chairs.
c. Two 48-inches by 60-inches liquid marking board with two sets of
compatible markers (four colors and one eraser per set).
d. One 48-inch by 60-inches cork bulletin board.
e. Two standard size wastepaper baskets.
3. Furnishings to be provided for hallways and other areas:
a. Two 4-drawer legal size, fire-proof filing cabinets.
b. Two 6-shelve bookcases, 36-inches wide by 84-inches high by 12-inches
deep.
c. Two folding reference tables, 30-inches wide by 72-inches long.
4. Furnishings to be provided with Kitchen area shall include:
a. One, new refrigerator with freezer, minimum 12 cu.ft. frost-free, GE or
approved equal.
b. Ten-pound ABC approved fire extinguishers (number as required by
Phoenix Building Code).
c. One OSHA approved first aid kit, First Aid Only Contractor’s First Aid Kit
(Model 9302-25M), or approved equal. Upkeep as needed.
d.  One, new microwave oven, 0.9 cu.ft. minimum 1100 watts rotating base,
and keypad controls.
One standard size wastepaper basket.
urmshmgs to be provided in the toilet area shall include:
One 15-gallon electric water heater (220 volt).
One water closet accessible to handicap with grab bars.
One toilet paper and paper towel dispenser.
One 8-inch ceiling mounted exhaust fan, 60 cfm, Marlite.
One 6-shelve bookcases, 36-inches wide by 84-inches high by 12-inches
deep.
Vinyl cove base on wall.
g. One wastebasket.
h.  Provide paper products and sanitizing soap for the duration of the Contract.

o0 TP MO

—h

B. Smoke detectors (number as required by Phoenix Building Code).

C. Identifying exterior sign, professionally lettered, at least 24-inches by 36-inches, with
wording acceptable to ENGINEER.

D. Three battery operated clocks, wall mounted.
E. Three Calendars.

F. Walk-off mats at all entrances.
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CITY OF PHOENIX: Water Services Department
PROJECT NAME: Lift Station 76 Phase Il
PROJECT NUMBER: WS90400067

G. Furnish and install a new complete computer system ready to operate. This system

1.5

will consist of two laptop computers, and one printer connected in a network. Each

computer shall be able to access the other computers. They shall be able to share files

and make use of the internet lines and printer. Minimum hardware requirements shall
be as follows:

1. Provide one new networked color printer with high volume printing capabilities.
a. HP Color LaserJet Pro m255dw Wireless Laser Printer.

2. Computers shall be capable to be setup in a Peer to Peer network connected by a
CATS, twisted pair, with RJ 45, Ethernet 10 Base T cable connections. One
computer shall be the file server for the NT network. Access to the system shall
be password protected and each user will have their own unique login name and
password.

3. One 10/100 Base T, RJ 45, 8-Port 3 com office connect switch. Switch shall be
installed where the office CAT5 data drops terminate. Power source to be
provided.

4. CATS5, RJ 45 twisted pair data lines for three data lines. Each office will have
two CATS data drop near each desk and two CAT5 data drop in the conference
room area. All CAT5 data drops will terminate in one location for proper
installation to the network hub.

5. The computer network shall be capable of Virtual Private Network access
through the internet, a Cox connection, or a CenturyLink connection.

Furnish office supplies, consumables, and service contracts for office and
communications equipment for the duration of the Contract.

MAINTENANCE

Continuous maintenance of office and services. Cleaned not less than once per week.

Provide soap, paper towels, toilet tissues, cleansers, sanitary supplies, janitorial
service (including vacuuming, washing floors, and cleaning toilets weekly) and
implements.

Repair immediately any damage, leaks or defective service.
Maintenance shall be for the duration of the Contract.

Provide maintenance contract for the items described in Paragraphs 1.3.G., 1.3.K,,
1.4.G. and 1.6 for the duration of the Contract. Also, provide a 24-hour response,
service contract, for equipment with a minimum of eight hours pre-paid service per
month.
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CITY OF PHOENIX: Water Services Department
PROJECT NAME: Lift Station 76 Phase Il
PROJECT NUMBER: WS90400067

1.6

PROVISIONS

A

1.7

All items shall be furnished and maintained by CONTRACTOR from the Notice to
Proceed to the date of Final Acceptance. The cost of these items shall be considered
incidental to the cost of the Project. No separate measurement of payment shall be
made for these items.

REMOVAL

The office, together with the equipment, furnishings and facilities thereof, except
miscellaneous small supplies shall become the property of CONTRACTOR and shall
be removed from the site of the Work upon OWNER Acceptance of the Project or
when directed by ENGINEER.

At the completion of the Project, the OWNER’S computers, filing cabinets and filing
cabinet contents shall become the property of the OWNER, unless directed
otherwise. All titles for software and hardware shall be transferred to the OWNER.

At the completion of the Project, the ENGINEER’S computers and any other
ENGINEER provided belongings shall remain the property of the ENGINEER.

At the completion of the Project, the ENGINEER and OWNER will return field
office keys to CONTRACTOR.

Remove underground installations to minimum depth of 24-inches and grade to
match surrounding conditions.

Restore existing facilities used during construction to specified or original condition.

PART 2 - PRODUCTS (NOT USED)

PART 3 - EXECUTION (NOT USED)

++ END OF SECTION + +

WS90400067 01521-6 ADDENDUM NO. 3






CITY OF PHOENIX: Water Services Department
PROJECT NAME: Lift Station 76 Phase Il
PROJECT NUMBER: WS90400067

SECTION 05581

FLOOR ACCESS HATCH COVERS

PART 1 - GENERAL

1.1 DESCRIPTION

A. Scope:
1. Provide all labor, materials, equipment and incidentals as shown on the
Drawings, specified and required to furnish hinged floor access hatch covers.
2. The types of floor access hatch covers include the following:
a.  Aluminum covers with standard angle frame.

1.2  QUALITY ASSURANCE

A. Manufacturer: All floor covers for the project shall be the product of a single
manufacturer. Covers from more than one manufacturer will not be permitted.

B. Reference Standards: Comply with applicable provisions and recommendations of

the following, except as otherwise shown or specified.

1. ASTM B 209, Specification for Aluminum and Aluminum Alloy Sheet and
Plate.

2. ASTM B 210, Specification for Aluminum and Aluminum Alloy Drawn
Seamless Tubes.

3. ASTM B 221, Specification for Aluminum and Aluminum Alloy Extruded Bars,
Rods, Wire, Shapes and Tubes.

4. NAAM, Metal Finishes Manual and Metal Box Grating Manual.

5. Aluminum Association Standards.

1.3 SUBMITTALS

A. Shop Drawings: Submit for approval the following:

1. Dimensional plans of all floor covers, quantity schedule, details of fabrication
and erection, and anchorage.

2. Refer to and comply with the requirements of Section 01332, Shop Drawing
Procedures.

3. CONTRACTOR shall submit an electronic copy per Specification Section
01332, Shop Drawing Procedures. Text shall be in electronic ASCII format.
Drawings and figures shall be in Version 2012 or newer AutoCAD ".dwg," or
pdf ".pdf" format.

4. A copy of this specification section, with addendum updates included, and all
referenced and applicable sections, with addendum updates included, with each
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paragraph check-marked to indicate specification compliance or marked to
indicate requested deviations from specification requirements. Check marks (v)
shall denote full compliance with a paragraph as a whole. If deviations from the
specifications are indicated, and therefore requested by the CONTRACTOR,
each deviation shall be underlined and denoted by a number in the margin to the
right of the identified paragraph, referenced to a detailed written explanation of
the reasons for requesting the deviation. The ENGINEER shall be the final
authority for determining acceptability of requested deviations. The
CONTRACTOR shall furnish equipment and/or services as specified if an
exception and/or deviation is rejected. The remaining portions of the paragraph
not underlined will signify compliance on the part of the CONTRACTOR with
the specifications. Failure to include a copy of the marked-up specification
sections, along with justification(s) for any requested deviations to the
specification requirements, with the submittal shall be sufficient cause for
rejection of the entire submittal with no further consideration.

14 GUARANTEE
A. Furnish a written guarantee obtained from the manufacturer. Guarantee shall state
the following:
1. Floor covers are to operate properly and be free of defects in material and

2.

workmanship for a period of five years from date of purchase.
Should any part fail to function, or break in normal use during this period,
manufacturer shall furnish a new part at no additional cost to OWNER.

PART 2 - PRODUCTS

2.1  MATERIALS AND FABRICATION
A. General:

1. Provide Manufacturer's standard fabricated units, modified, if necessary, to
comply with the requirements of the Contract Documents. Where standard units
are not available for the sizes and types required, custom fabricate units to match
manufacturer's similar units.

2. Fabricate each unit in the shop, complete with anchors, gaskets, hardware and
accessory items, as required.

B. Aluminum Covers with Standard Frame:

1.

2.
3.
4.

Provide aluminum covers, with standard angle frame, designed to withstand
H-20 loadings.

Provide frame and cover to prevent storm water infiltration

Provide Type 316 stainless steel hinges and hardware.

Product and Manufacturer: Provide one of the following:
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a. Double leaf door covers of sizes shown on the Drawings.
1) Type BDDH, as manufactured by Babcock-Davis Associates
Incorporated.
2) Type J-AL , as manufactured by The Bilco Company.
3) Type HATCH THD by the U.S.F Fabrication Inc
4) Orequal.
b.  Single leaf door covers fabricated of aluminum and of sizes shown on the
Drawings.
1) Type BFDDH, as manufactured by Babcock-Davis Associates.
2) Type JD-AL, as manufactured by The Bilco Company.
3) Type HATCH THS by the U.S.F Fabrication Inc
4) Orequal.

C. Aluminum Covers with Standard Frame:
1. Provide aluminum covers, with standard angle frame, designed to withstand
loadings of 300 pounds per square foot.
2. Provide Type 316 stainless steel hinges and hardware.
3. Product and Manufacturer: Provide one of the following:
a. Double leaf door covers of sizes shown on the Drawings.
1) Type BFDNP, as manufactured by Babcock-Davis Associates
Incorporated.
2) Type J-AL, as manufactured by The Bilco Company.
3) Type HATCH TPD by the U.S.F Fabrication Inc
4) Orequal.
b.  Single leaf door covers of sizes shown on the Drawings.
1) Type BFDNP, as manufactured by Babcock-Davis Associates.
2) Type J-AL, as manufactured by The Bilco Company.
3) Type HATCH TPS by the U.S.F Fabrication Inc
4) Orequal.

D. Door leaves shall be checkered or diamond plate, or other approved non-slip surface.
E. Frames shall have anchor flanges or strap anchors.
F. Door shall have hold-open devices.

G. Door leaves ten square feet and larger shall have torsion bars, springs or other
approved means, for counterbalanced operation.

H. Covers shall have flush exterior locking device with removable handle, and interior
turn handle.
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I.  All aluminum covers shall be mill finished. Protect finish with a factory applied
coating of lacquer standard with the manufacturer.

PART 3 - EXECUTION

3.1 INSTALLATION

A. Install doors in accordance with approved Shop Drawings and Manufacturer’s
instructions.

B. Setdoors plumb, level and true to line or grade, without warp or rack, for anchoring
under other Sections of these Specifications.

C. Protection of Aluminum from Dissimilar Materials: Coat all surfaces of aluminum in
contact with dissimilar materials such as concrete, masonry, steel and other metals as
specified in Section 09900, Painting.

++ END OF SECTION + +
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SECTION 09910

SPECIAL FINISHES

PART 1 - GENERAL

1.1 SUMMARY

A. CONTRACTOR shall provide all labor, materials, equipment, services, and
incidentals required to furnish and install corrosion resistant coatings for the
manholes as specified herein.

1.2 SECTION INCLUDES

A. Corrosion resistant coating.

1.3 SUBMITTALS

A. Submit the following for approval:

1.
2.

3.
4.

10.
11.

Letters of Certification of Compliance on materials, equipment, etc.

Identify product name and number, manufacturer and local distributor name,
address, and telephone number.

Samples.

Operating and/or service manuals, and all other data pertinent to operating or
servicing the complete apparatus. Include detailed procedures for light repairs
such as dents and scratches.

Manufacturer’s installation methods:

Safety data sheets (SDS)

Maximum storage life and storage requirements

Mixing and proportioning requirements

Environmental requirements for application and worker safety, including
ventilation, humidity, and temperature ranges

e. Application film thickness PM coat of primer and finish coat

f.  Curing time required

Identify manufacturer's recommended, published spreading rate and dry film
thickness of each coating material proposed for use.

Mixing instructions, shelf life, method of application, recommended number
of coats, and drying time.

General bulletins and catalog cuts describing complete coating system,
including all principles and fundamentals.

Materials of construction of all components.

Material gradation, design mix, job mix formula, and/or material analysis.
Copies of the CONTRACTOR'S proposed protection procedures in each area
of Work.

ac o
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12. Sample of finished product showing final color: Coating shall be light in color.

13. A written certification of the applicator's qualifications to the ENGINEER for
approval. Applicator shall be an Arizona licensed contractor. Each of the
applicator’s employees applying coatings and underlayment’s shall be
certified by the manufacturer as having sufficient training and knowledge to
properly apply their products

14. Quality Assurance and Testing Reports.

1.4 PRODUCT DELIVERY, STORAGE, AND HANDLING

A. All surface coating materials shall be delivered to the job site in original sealed
containers and shall be used directly from these sealed containers.

B. All containers shall have the following labels naming title of material,
manufacturer's name and stock number, contents by volume, color name and
number, and application instructions.

C. All surface coating materials shall be stored in an area according to manufacturer's
recommendations.

D. The storage area shall be kept neat and clean. Floors and other surfaces shall be
adequately protected. Any damage caused by the CONTRACTOR to surfaces in
the storage area shall be thoroughly cleaned and repaired.

E. All oily rags, waste, etc., shall be placed in a covered material container and
removed by the CONTRACTOR at the end of each shift.

1.5 QUALITY ASSURANCE

A. Corrosion resistant coating manufacturer and applicator shall have at least five
years experience in production and coating applications, respectively.

B. Provide the services of a qualified manufacturer's representative at the Project site
for a minimum of two trips and two, eight hour work days at the commencement
of Work to advise on materials, installation, and finishing techniques.

C. Certify long-term compatibility of all coatings with all substrates.

D.

Provide the services of a qualified manufacturer's representative at the Project site
for a minimum of two trips and four, eight hour work days during Work and
completion of the Work for inspection. Within seven calendar days after inspection
by the manufacturer, the CONTRACTOR shall provide a written report from the
manufacturer certifying the coatings have been applied properly and in accordance
with the manufacturer's recommendations and requirements. Deficiencies in the
coating system, if any, noted by the manufacturer during final inspection shall be
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defined in the manufacturer's report including corrective measures to be
implemented by the CONTRACTOR at the CONTRACTOR'S expense. Following
corrective measures by the CONTRACTOR, the manufacturer shall re-inspect the

Work.

Within seven days after re-inspection, provide a written report form the

manufacturer certifying the coatings have been applied properly and in accordance
with the manufacturer's recommendations and requirements.

E. Pre-Application Meeting:

1. A pre-application meeting MUST take place at the job-site or mutually agreed
upon site a minimum 3 (three) weeks before the application of any coating or
lining work proceeding. Attendance is required of all principal decision
making parties directly affecting work of this section, including OWNER,
ENGINEER, CONTRACTOR, COATING MANUFACTURER’S
REPRESENTATIVE and COATING INSPECTOR etc. Record the
discussions of the conference and the decisions and agreements (or
disagreements) and furnish a copy of the record to each party attending.
Review foreseeable methods and procedures relating to the painting Work,
including but not necessarily limited to, the following:

a.

Skl

WS90400067

Review Project Coating Specification, Project requirements, including
Contract Documents, Project Schedule, approved Shop Drawings, pending
and approved Change Orders and requests for information.

Field quality control: Contractors responsibilities, i.e providing written
daily reports and review required samples and submittals, both completed
and yet to be completed.

Review status of surfaces including drying, surface preparations and
similar considerations.

Review availability of materials, tradesman, equipment and facilities
needed to make progress, avoid delays and protect the Work from
damaging conditions.

Coating Inspector’s authority and responsibilities, required inspections,
testing services, certifications and quality control procedures.

Review weather and forecasted weather conditions, and procedures for
coping with unfavorable conditions. Supplemental heating sources, as may
be required to continue the Work under low temperature conditions, shall
be in operating order and acceptable to coating applicator.

Review methods for complying with regulations of governing authorities
having jurisdiction, such as compliance with environmental protection,
health, safety, fire and similar regulations.

Material storage requirements

Protection of surfaces not scheduled to be coated

Application requirements and procedures

Protection of coating systems
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2. Provide meeting minutes to all parties for review and possible clarification.
Should any correction to the meeting minutes be required, the minutes should
be corrected and resubmitted to all parties.

3. Reconvene the meeting at the earliest opportunity if additional information
must be developed in order to conclude the subjects under consideration.

4. Record any revisions or changes agreed upon, reasons therefore, and parties
agreeing or disagreeing with them.

G. Maintain a Coating Application Log containing the information as shown on the
log attached at the end of this Section 09900, Painting. The Paint Application
Log shall be maintained on a daily basis for all areas where the Work is being
performed. The Paint Application Log shall be turned over to the ENGINEER by
9:00 a.m. the following day that the work was performed. The log shall include
the following:

Date.

Time.

Weather condition (at work location).

Air temperature (at work location).

Surface temperature (at work location).

Dew point (at work location).

Humidity (at work location).

Material temperature (Before (Separately) and Mixed (Combined)
Location/area square footage.

. Description of Work performed.

. Materials used, colors and batch numbers, quantity of materials used (not

including waste).

. Application/surface preparation equipment and personnel.

13. WFT/surface profile measurements.

14. Comments, quality control procedures.

15. Signature/title.

— = 0 0 1N N KWW
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1.6  WARRANTY

A. The corrosion resistant coating manufacturers shall warrant the products being
supplied to the OWNER against defects for a period of five years under normal
use. The warranty shall be in printed form.

B. Warranty Period Inspection:

1. OWNER may conduct inspection at any time prior to five (5) years following
completion of new coating work and /or repaired coating work.
CONTRACTOR and representative of coating manufacturer shall be notified
of any apparent coating failures. Defective work or coating failures shall be
repaired in accordance with this specification and to the satisfaction of
OWNER.
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2. If warranty inspections are not held, CONTRACTOR is not relieved of
responsibilities under Contract Documents.

PART 2 - PRODUCTS

2.1

PRODUCTS FOR COATINGS

A.

2.2

Manholes and Lift Station, including all concrete surfaces such as walls, baffles,
columns, and floor; and openings:

1. Sauereisen Sewergard 210TN Troweled Industrial coating

2. No approved equal.

MATERIALS

Manbholes:

1. Troweled product shall be applied in one layer to a minimum of 125 mils dry
film thickness after the concrete filler/sealer has been applied (or as required
by the coating manufacturer and approved by the ENGINEER) to the concrete
surfaces. In floor coatings, CONTRACTOR shall incorporate silica sand or
other approved natural or synthetic grit to provide a slip-resistant surface. The
additive shall be mixed in the coating compound prior to application.

PART 3 - EXECUTION

3.1

SAFETY

A.

3.2

The CONTRACTOR shall perform all surface preparation and application of the
coatings as described below. All surface preparation and coating application shall
be in compliance with all applicable Federal, State, and local occupational safety,
health, and air pollution control regulations. All safety precautions recommended
by the manufacturer in printed instructions or special bulletins, and as required by
applicable regulations. The CONTRACTOR shall provide forced ventilation in all
areas where inadequate ventilation exists.

SURFACE PREPARATION

New concrete shall cure as required for an acceptable surface to apply coating
system as determined by the coating manufacturer. Testing the new concrete to
determine whether it is acceptable for a coating system includes capillary moisture
in accordance with ASTM D4263 and further testing in accordance with ASTM
F1869 if moisture is detected and ground water intrusion is suspected. Test for
moisture content of concrete surfaces before commencement of painting Work.
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There are many tests for moisture in concrete such as ASTM D 4263, ASTM F
1869 or ASTM F 2170. Provide from the submitted coating manufacturer in writing
as to which standard they want used and what results must be obtained for
satisfactory compliance. Report results to ENGINEER before starting Work.

B. The concrete shall be prepared in accordance with SSPC/NACE Preparation of
Concrete. The concrete surface shall be abrasive blast cleaned in accordance with
ASTM D4259 to a uniform texture of 50-60 grit sandpaper and a surface profile of
4-6 mils. When sandblasting a surface to be coated, the CONTRACTOR shall
protect all surrounding surfaces from sustaining any damage. All surfaces to be
sound, clean, dry, and free of all contaminants prior to application of the coating
system. Patch all holes as recommended by the coating manufacturer.

C. Test for moisture content of concrete surfaces before commencement of painting
Work. There are many tests for moisture in concrete such as ASTM D 4263, ASTM
F 1869 or ASTM F 2170. Provide from the submitted coating manufacturer in
writing as to which standard they want used and what results must be obtained for
satisfactory compliance. Report results to ENGINEER before starting Work.

D. Verify that the pH levels, of the cleaned concrete surfaces to be coated, are 10 to
12 or within the coating manufacturers’ current written acceptable range. The pH
of the concrete substrate will be measured using pH indicating papers. The pH
testing is to be performed once every 50 square feet (5 square meters). Acceptable
pH values can be measured using color indicating pH paper with readable color
calibrations and a scale at whole numbers (minimum). Use Hydrion Insta-Check
Jumbo 1-12, or equal. The paper shall be touched to the surface once using
moderate gloved finger pressure. The surface shall not be wiped or moved laterally
to disturb the surface during pH testing. Following the one touch, lift the paper
vertically to not "wipe" the surface. Compare the color indicated with the scale
provided and record the pH. Spot check any areas that may be questionable with
phenolphthalein solution. Where paint system is used to provide chemical
containment barrier protection, repair cracks and expansion joints in concrete and
provide 2-inch radius cove base fillets at all equipment pads and containment walls
as part of the complete chemical containment paint system Work. Use materials
and techniques recommended by the specified Manufacturer.

E. Remove all cast-in-place concrete fins, projections, tie wire, nails and other surface
irregularities, which would protrude above the level of finished intermediate fillers
and surfacers by chipping and scarification by mechanical abrasion.

F. Using specified filler and surfacer, patch all cast-in-place concrete and precast
concrete surfaces as required to completely fill surface air holes and honeycombing.
Level all protrusions and grind filler and surfacing compounds smooth and level
with adjacent surfaces.
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G. Where concrete masonry unit block filler is specified, spot patch holes and cracks

with a putty knife using specified block filler to provide smooth finish for large
surfaces coating materials can be applied by airless spray and backroll uniformly
using a roller with a synthetic nap cover. While the coating material; is still wet a
rubber squeegee can be used to provide a smooth finish.

The corrosion resistant coating shall be applied by a coating applicator specialist
qualified to apply the coating in accordance with the manufacturer's specification.

Do not open containers or mix components until necessary preparatory work has
been completed and application work will start immediately.

Handling of materials before, during, and after application in such a manner as to
prevent inclusion of foreign materials.

All interior spaces of the manholes and Lift Station No. 77 shall be coated. This
includes the floor, walls , openings and ceiling. The joint between the 54-inch RCP
sewer lining and the wet well coating system shall be made at the recommendation
of the respective manufacturers.

Prior to Coating Installation, CONTRACTOR shall perform adhesion testing of the

Use only application methods approved by the manufacturer.

Contractor shall give ENGINEER a minimum of three days advance notice before
the start of any surface preparation, underlayment application work, coating

All testing shall be performed in presence of ENGINEER.

Acceptance for holiday testing, adhesion testing and dry film thickness testing shall
be witnessed by an independent Testing Agency or Laboratory approved by the
OWNER. Costs of this inspection and Testing shall be the responsibility of the
CONTRACTOR. At OWNER’s option, OWNER may waive requirement of
CONTRACTOR provided testing agency or laboratory and have ENGINEER

33 INSTALLATION
A.
B.
C.
D.
E.
concrete per ASTM C 1583.
F.
34  TESTING
A.
application work or testing.
B.
C.
witness this testing.
D.

Additional illumination, scaffolding, and permit required confined space entry
equipment and support shall be provided by CONTRACTOR as necessary to
facilitate inspection by ENGINEER and/or Testing Agency when requested.
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3.5

Holiday testing equipment and procedures shall be in strict accordance with the
latest edition of NACE “Standard Recommended Practice-Discontinuity (Holiday)
Testing of Protective Coatings.” and ASTM D4787-13. Areas containing holidays
shall be marked repaired or recoated and re-tested in accordance with coating
manufacturer’s printed instructions.

1. Holiday detectors shall be high voltage plus-type detectors as manufactured by
Tinker & Rasor or D.E.Sterns Co. Unit Shall be adjusted to operate at voltage
required to cause sparks jump across air gap equal to twice specified coating
thickness. Minimum applied voltage for 125 Mil coating shall be 17,000 volts.

Dry film thickness measurements shall be provided by report submitted by
CONTRACTOR to ENGINEER. The report shall be presented after completion of
underlayment, top coating operations and shall state number of manufacturer’s
product units used and total square footage of surfaced area covered. ENGINEER
shall have option of requiring CONTRACTOR to document number of units
(coating materials) on hand before and after coating operations to verify actual
minimum dry film thickness applied

1. All film thickness not meeting required minimum will be recoated per

manufacturer’s recommendations to required minimum 125 mil thickness.

CONTRACTOR shall perform adhesion test on 15% of coated surface areas.
Adhesion tests shall conform to ASTM D7234, minimum pull off strength of
200 psi concrete. A minimum pull off strength of 150 psi on concrete will be
acceptable if substrate is adhered to coating and dolly on more than ’> the area of
the dolly. 50mm dollies shall be used for adhesion testing. In the event of a failure,
ENGINEER and CONTRACTOR shall determine limits of failure through
additional investigation, sounding and pull tests. Failed areas shall be removed and
repaired in accordance with these specification and manufacturer’s
recommendations. Repaired area shall undergo testing as specified herein.

CLEAN-UP

During progress of the Work, remove from the site all discarded materials, rubbish,
cans or buckets, and rags at the end of each Work day.

Upon completion of the Work, clean all coating-spattered surfaces. Remove
spattered coating by proper methods of washing and scraping, using care not to
scratch or otherwise damage surfaces.

At the completion of Work of other trades, touch-up and restore all damaged or
defaced coated surfaces as determined by the ENGINEER.

Ensure that all Federal, State, and Municipal laws and regulations are met during
the disposal of coating material or any other hazardous material associated with the
coating process.
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END OF SECTION
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SECTION 11318

END SUCTION SUBMERSIBLE PUMPS

PART 1 - GENERAL

11 DESCRIPTION
A. Scope:

1. Provide all labor, materials, equipment and incidentals required to furnish and
install sea water submersible, end suction centrifugal pumps complete and
operational with motors, alarm equipment, alternator and accessories as shown
on the Drawings and specified. Anchor bolts are included in this Section.

1.2 QUALITY ASSURANCE
A. Manufacturer’s Qualifications:

1. Manufacturer shall have a minimum of five years of experience of producing
substantially similar equipment, and shall be able to show evidence of at least
five installations in satisfactory operation for at least five years.

B. Reference Standards: Comply with applicable provisions and recommendations of
the following, except as otherwise shown or specified.

1. Standards of the Hydraulic Institute.

2. National Electrical Code (NEC) current adoption.

3. City of Phoenix — Amendments to the National Electrical Code.

4. Standards of National Electrical Manufacturers Association.

5. Institute of Electrical and Electronic Engineers.

6. American National Standards Institute.

7. Standards of American Water Works Association.

C. Shop Tests:

1. Pump casings shall be hydrostatically tested to twice the discharge head or
1-1/2 times the shutoff head whichever is greater.

2. Running Test: Pump assembly shall be operated from zero to maximum
capacity as shown on the approved curve. Results of the test shall be shown in
a plot of test curves showing head, flow, horsepower, efficiency, and current.
Readings shall be taken at a minimum of five evenly spaced capacity points
including shut-off, design point and minimum head for which pump is
designed to operate.

3. Each test shall be witnessed by a Registered Professional Engineer, who may
be an employee of the manufacturer. The Registered Professional Engineer
shall sign and seal all copies of curves and shall certify that hydrostatic tests
were performed. Tests shall be conducted in conformance with the methods
described in Section A6 of AWWA E101.
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4. Pumps shall not be shipped until the ENGINEER has approved the test reports.

D. Unit Responsibility: Assign Unit Responsibility as specified in Section 01600,
General Equipment Provisions, to the manufacturer or supplier for the equipment
specified in this Section. A Certificate of Unit Responsibility shall be provided.

1.3 SUBMITTALS

A. Shop Drawings: Submit for approval the following:

1. Manufacturer’s literature, illustrations, specifications and engineering data
including: dimensions, materials, size, weight, performance data and pump
curves showing overall pump efficiencies, flow rate, head, brake horsepower,
motor horsepower, speed and shut-off head.

2. Shop Drawings Showing: Fabrication, assembly, installation and wiring
diagrams.

3. Guarantee.

4. Motor tests and data as described in PART 2 below.

5. Submit Shop Test results conforming to Paragraph 1.2.C., above.

B. Operation and Maintenance Manuals:

1. Submit complete installation, operation and maintenance manuals including
test reports, maintenance data and schedules, pump curves, description of
operation and spare parts information.

2. Furnish operation and maintenance manuals in conformance with the
requirements of Section 01781, Operation and Maintenance Data.

1.4  WARRANTY

A. The pump manufacturer shall warranty the units being supplied to the OWNER
against defects in workmanship and material for a period of five years under normal
use, operation, and service. The warranty shall cover parts and labor and shall be
in printed form and apply to all similar units.

PART 2 - PRODUCTS

2.1 SERVICE CONDITIONS

A. Pumps shall be non-clog submersible end suction centrifugal slide rail type. Pumps
shall be designed for operation under complete submersion, partial submersion and
also under dry conditions. Each pump shall be specially designed, constructed, and
installed for the service intended and shall comply with the design conditions listed
below.

B. Design Conditions:
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Location: Lift Station 76
Use: Sewage
No. Required: 2

Drive Type: Constant Speed
Design Flow: gpm 1,736
Design TH: ft. 95

Min. Shut-off Head: ft. 182.5
Min. Hydraulic Efficiency at Design: % 73
Motor Hp: Max. 60

Max. Speed: rpm 1775
Sphere Diameter: in. 3
Discharge Size: in. 6

Flow at 2nd Design Point: gpm 1,200

TH at 2nd Design Point: ft. 118
Flow at 3rd Design Point: gpm 2,200

TH at 3rd Design Point: ft 70

Shut off Head: 182.5

LS 76 SYSTEM CURVE TABLE
C-Value C-Value
Phase 1l System Curve Phase 1l System Curve
(110) (140)

Flow, gpm Head, ft Flow, gpm Head, ft

System Point No. 1 1,200 81.29 1,200 79.82
System Point No. 2 1,500 86.96 1,500 84.79
System Point No. 3 2,000 98.82 2,000 95.21
System Point No. 4 2,500 113.58 2,500 108.25
System Point No. 5 3,000 131.18 3,000 123.83

2.2  DETAILS OF CONSTRUCTION

A. Pump Materials and Construction: The pumps shall be heavy duty, electrical,
submersible, centrifugal, non-clog unit designed to handle raw sewage up to 4%
Total Suspended Solids (TSS). The pumping units shall automatically and
positively mate with its discharge piping when lowered into place. The pumps shall
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be removable for inspection or service requiring no bolts, nuts or other fastenings
to be disconnected. Each pump shall be fitted with a stainless steel chain of
adequate strength and length for pump removal. Lifting safety type hooks shall be
provided at both ends of the chain. The manufacturer shall provide guide rail
brackets, base elbow, self-seating flange and disconnect and other items required
for a guide rail type removal system. The pumps, with appurtenances and cable,
shall be designed for continuous operation under submergence, without leakage, in
water to a depth of 35 feet.

1.

2.

o

Stator casing, oil casing, sliding bracket, volute and impeller shall be close
grained grey cast iron.

Impeller shall be of high-chrome hard iron, ASTM A532, Class Ill, Type A,
dynamically balanced, double shrouded, non-clogging design, having a long
throughlet without acute turns. The impeller shall be capable of handling
solids, fibrous materials, and heavy sludge. The fit between the impeller and
the shaft shall be a sliding fit with one key.

A wear ring system shall be installed to provide efficient sealing between the
volute and impeller. The wear ring system shall consist of a stationary ring
made of high-chrom hard iron, ASTM A532, Class Ill, Type A with a
minimum Brinell Hardness number of 450 when tested in accordance with
ASTM E10, encased in nitrile rubber. The wear ring system shall be fitted to
the volute inlet.

External Hardware: All bolts, nuts and cap screws shall have hexagon heads
and be of 316 stainless steel.

Shaft: Stainless steel.

Each pump shall be provided with a tandem mechanical shaft seal system
consisting of two totally independent seal assemblies. The seals shall operate
in a lubricant reservoir that hydro-dynamically lubricates the lapped seal faces
at a constant rate. The lower, primary seal unit, located between the pump and
the lubricant chamber, shall contain one stationary and one positively driven
rotating tungsten-carbide ring. The upper, secondary seal unit, located
between the lubricant chamber and the motor housing, shall contain one
stationary tungsten-carbide seal ring and one positively driven rotating
tungsten-carbide seal ring. Each interface shall be held in contact by its own
spring system. The seals shall require neither maintenance nor adjustment, but
shall be easily inspected and replaceable. The following seal types shall not
be considered acceptable (not equal to the dual independent seal specified):
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. Cartridge seals shall not be acceptable.
Each pump shall be provided with an oil chamber for the shaft sealing system.
The seal oil shall be FDA approved and non-toxic. Seal lubrication shall
require an oil chamber capacity no greater than 16 pints. The drain and
inspection plug, with positive anti-leak seal, shall be easily accessible from the
outside.
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10.

11.

12.

13.

14.

15.

Coating: All surfaces in contact with wastewater shall be protected with two
layers of Tankguard-412 — 8 mils DFT per layer. Blast Surfaces to SP 10 near
white metal cleaning prior to coating.

Bearings: Anti-friction, grease or oil lubricated with a minimum B-10 life of
100,000 hours. The upper bearing shall be a single roller bearing. The lower
bearing shall be a two row angular contact bearing to compensate for axial
thrust and radial forces.

Stainless steel manufacturer’s nameplate giving the model and serial number,
rated capacity, head, speed and all other pertinent data shall be attached to the
pump.

Guide rails shall be Type 316 stainless steel. The guide rail supports shall be
placed at 8 foot maximum intervals or less as required to provide support. The
system shall allow the pump to be automatically connected to the discharge
connection when lowered into place and shall be easily removed for inspection
or service. Sealing of the pumping unit to the discharge connection shall be
accomplished by a linear downward motion of the pump to a metal-to-metal
interface or to a profile gasket seal.

Each pump shall be provided with a minimum of 50 feet of nylon line
connected to a short length of high tensile, proof tested stainless steel chain.
The nylon line shall be sized to sustain all tensile stresses during lifting of the
pump. The stainless steel chain shall be connected to the lifting eye. A steel
forged grip-eye shall be provided separately to connect the end of the lifting
chain to the pump.

Submersible Cable: Provide power and control cable from junction box to
each pump suitable for submersible applications and indicate same by a code
or legend permanently embossed on the cable. Size cable in accordance with
applicable NEC requirements. Cable shall be listed by a recognizable testing
agency or laboratory.

Access Frames and Covers: Pumping units shall be furnished with rectangular
6061 T6 aluminum alloy access frames and covers complete with heavy duty
stainless steel hinges and locking hasp. Covers shall be designed for 300
pound per square foot live loading and shall have safety checked or abrasive,
nonslip surfaces. Opening sizes shall be as shown on the Drawings. The
access frames and covers shall conform to the requirements of Section 05581,
Floor Access Hatch Covers.

All submersible pumps shall be explosion proof and rated for Class 1, Div. 1
environments.

B. Motors:

1.

2.

Motors shall conform to the requirements of Section 11000, Electric Motors
250 Horsepower or Less.

Motors shall be solid shaft of stainless steel, ball bearing type. Motor casing
shall be air-filled and watertight with moisture resistant Class H 215°C
insulation. Power shall be 480 Volts, 60 Hz, and 3 phase.

Cable entry shall be isolated with an internal terminal board.
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o

Pump and motor shall be designed for continuous and intermittent operation
up to twelve starts per hour in a non-submerged condition without damage.
Motors shall be non-overloading for the entire pump operating curve.

Control module shall be Flygt MAS-801, or equal, and compatible with motor

Sensors.

Pump motor cable shall be designed for submersible duty and shall be

indicated by code or legend permanently applied to cable. Cable and sizing

shall conform to Phoenix Electrical Code for pump motors and shall be
supplied in sufficient length to extend continuously, without splices, from the
pump to the pump control panel. The power cable entry assembly shall be
stainless steel and shall be provided with a strain relief element to inhibit
leakage in the event the cable is pulled. Motor power cords shall meet the
requirements of the Mine Safety and Health Administration for trailing cables.

Motor power cords shall be suitable for direct burial.

Motor thrust bearings shall be designed for continuous thrust loads under all

conditions of pump operation from zero head to shut-off. The anti-friction

bearings shall be rated for a B-10 life of 100,000 hours.

Motor Sensors:

a. Each pump motor shall be equipped with a minimum of three thermal
sensors embedded in the stator windings and wired to the control panel
for supplemental motor protection.

b. Leakage sensor in lower part of stator housing shall be wired to leads in
the junction chamber.

10. Motors shall have built-in thermal overload protection.
11. Motor Tests and Data:

a. For each motor furnish an inspection report for the motor or for a
previously manufactured electrically duplicate motor which was tested.
Provide the following minimum data:

1) Running current.

2) Locked rotor current.

3) Winding resistance measurement.
4) High potential test.

5) Bearing inspection.

C. Accessory Equipment:

1. Provide the following accessories for each pump as required for a complete

installation.
a. Anchor Bolts: Type 316 stainless steel.
b. Guide Bar Brackets, Upper: Type 316 stainless steel.
c. Guide Bar Brackets, Intermediate: Type 316 stainless steel.
d. Safety Chain Hook: Type 316 stainless steel.
e. Cable Holder and Support Grip: Type 316 stainless steel.
f.  Discharge Elbow: Ductile iron.

D. Controls:
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1. Pumping units shall be controlled with liquid level sensors with sufficient
length of electrical cable. Level sensors shall be of the sealed mercury switch
non-floating, displacement type.

2. Electrical Controls: Furnish and install an automatic pump control center in a
NEMA 4X enclosure for operation on a 480 Volt, 3 phase, 60 Hertz electrical
power. Each pumping unit shall be provided with an individual disconnect
switch, three phase overload protection with manual reset and a magnetic
contactor. A 120 volt control circuit transformer with disconnect and overload
protection shall be included. Provide an automatic electrical sequence for
multi-pumping units.

a. Provide power and control cables and motor protective control devices as
specified in Paragraph 2.2.B., above, and in Paragraph 2.2.E.2., below.
b. Instrumentation and control system operational functional requirements
relative to the pump applications are shown on the Drawings and specified
in applicable Sections in Division 17000.
2. Motor Protective Control Devices:
a. For each pump motor assembly:
1) Provide a solid state monitoring relay with SPDT dry contact closure
control outputs for:
a) Stator winding overtemperature.
b) Stator housing leakage sensor.
2) Relays shall be mounted in control panel by others.

Product and Manufacturer: Provide the following:
1. Flygt, Model NP 3202 HT

Each pump shall be furnished with a manufacturers repair kit that shall include as

1. One set of mechanical seals.
One set of wear rings.

E. Monitoring Equipment:
1. General:

F.

2.3 SPARE PARTS

A
a minimum the following:
2.
3. One set of bearings.
4. One set of gaskets.

B.

Spare parts shall be packed in sturdy containers with clear indelible identification
markings and shall be stored in a dry, warm location until transferred to the
OWNER at the conclusion of the Project. Comply with the requirements of Section
01783, Spare Parts and Maintenance Materials.
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2.4

SURFACE PREPARATION AND PAINTING

A

Pumps, motors, drives, frames, baseplates, appurtenances, etc., shall receive shop
primer and shop finish coating conforming to the requirements of Section 09900,
Painting. If any damage to the paint system occurs, the equipment shall be repainted
as directed by the ENGINEER.

Surface preparation and painting shall conform to the requirements of Section
09900, Painting.

All gears, bearing surfaces, machined surfaces and other surfaces which are to
remain unpainted shall receive a heavy application of grease or other rust-resistant
coating. This coating shall be maintained during storage and until the equipment is
placed into operation.

Certify, in writing, that the shop primer and shop coating system conforms to the
requirements of Section 09900, Painting.

PART 3 - EXECUTION

3.1

INSPECTION

3.2

Inspect all equipment immediately upon delivery to site. If damaged, notify
ENGINEER and manufacturer immediately.

Make adjustments required to place system in proper operating condition. Do not
install damaged equipment until repairs are made in accordance with
manufacturer’s written instructions and approved by the ENGINEER. Only minor
repair work shall be permitted in the field. All other damaged items shall be sent
to factory for repair or replacement.

START-UP AND TEST

Manufacturer’s representative shall check and approve the installation before
operation. Manufacturer’s representative shall field test and calibrate the
equipment to assure that the system operates to the OWNER’S satisfaction.

Make adjustments required to place system in proper operating condition. Field
test and calibrate the equipment to assure that the system operates in accordance
with these Specifications and to the satisfaction of the ENGINEER.

After completion of installation, the system shall be completely tested to ensure
compliance with the operating requirements as specified, indicated on the Drawings
and in accordance with Section 01752, Equipment and System Startup and
Performance Testing.
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D. All equipment will be given running tests by CONTRACTOR at the job site
following installation of the equipment and controls. Should the tests indicate any
malfunction, make any necessary repairs and/or adjustments. Such tests and
adjustments shall be repeated until, in the opinion of the ENGINEER, the
installation is complete and the equipment is functioning properly and accurately,
and is ready for permanent operation.

3.3  MANUFACTURER’S SERVICES

A. Afactory trained representative shall be provided for installation supervision, start-
up and test services and operation and maintenance personnel training services. The
representative shall make a minimum of three site visits, minimum eight hours on-
site for the first two visits. The first visit shall be for assistance in the installation
of equipment. The second visit shall be for checking the completed installation and
start-up of the system. The third visit shall be as described under Section 01821,
Instruction of Operations and Maintenance Personnel, minimum of four hours.
Manufacturer’s representative shall test operate the system in the presence of the
ENGINEER and verify that the pumps conform to requirements. Manufacturer’s
representative shall revisit the job site as often as necessary until all trouble is
corrected and the installation is entirely satisfactory.

B. All costs, including travel, lodging, meals and incidentals, shall be considered as
included in CONTRACTOR'’S bid price.

++ END OF SECTION + +
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SECTION 15114

CHECK VALVES AND APPURTENANCES

PART 1 - GENERAL

1.1  DESCRIPTION
A. Scope:

1. Provide all labor, materials, equipment and incidentals required to furnish and
install all check valves and appurtenances complete and operational as shown on
the Drawings and as specified.

2.  The Work includes, but is not necessarily limited to, all types of valves required
for buried, exposed, submerged and other types of piping, except where
otherwise specifically included in other Sections.

B. Coordination:

1. Review installation procedures under other Sections and coordinate with the
Work which is related to this Section including buried piping installation,
exposed piping installation and site utilities.

1.2  QUALITY ASSURANCE
A. Manufacturer's Qualifications:

1. Manufacturer shall have a minimum of five years experience of producing
substantially similar equipment, and shall be able to show evidence of at least
five installations in satisfactory operation for at least five years.

2. Each type of check valve shall be the product of one manufacturer.

B. Reference Standards: Comply with applicable provisions and recommendations of

the following, except as otherwise shown or specified.

1. AGMA Standards.

ANSI B16.1, Cast Iron Pipe Flanges and Flanged Fittings.

ANSI B16.4, Cast Iron Fittings.

ASTM A 48, Specification for Gray Iron Castings.

ASTM A 126, Specification for Gray Iron Castings for VValves, Flanges and Pipe

Fittings.

ASTM A 216, Specification for Steel Castings, Carbon, Suitable for Fusion

Welding, for High-Temperature Service.

7. ASTM A 240, Specification for Heat-Resisting Chromium and Chromium-
Nickel Stainless Steel Plate, Sheet, and Strip for Pressure Vessels.

ok wn

o
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8.

9.

10.
11.
12.
13.
14.
15.
16.
17.

18.
19.

ASTM A 285, Specification for Pressure Vessel Plates, Carbon Steel, Low-and
Intermediate-Tensile Strength.

ASTM A 307, Specification for Carbon Steel Bolts and Studs, 60,000 psi
Tensile Strength.

ASTM A 354, Specification for Quenched and Tempered Alloy Steel Bolts,
Studs and Other Externally Threaded Fasteners.

ASTM A 436, Specification for Austenitic Gray Iron Castings.

ASTM A 536, Specification for Ductile Iron Castings.

ASTM B 62, Specification for Composition Bronze or Ounce Metal Castings.
ASTM D 1784, Specification for Rigid Poly (Vinyl Chloride) PVC Compounds
and Chlorinated Poly (Vinyl Chloride) CPVVC compounds.

AWWA C111, Rubber-Gasket Joints for Ductile-Iron and Gray-Iron Pressure
Pipe and Fittings.

AWWA C506, Backflow Prevention Devices - Reduced Pressure Principle and
Double Check Valve Types.

AWWA C508, Swing Check Valves for Waterworks Service, 2-inch through
24-inch NPS.

NEMA, National Electrical Manufacturer's Association.

Comply with National Sanitation Foundation (NSF-61) and Arizona
Administration Code requirements.

1.3 SUBMITTALS

A. Shop Drawings: Submit for approval the following:

1.

Noahk~own

8.
9.
10.
11.

Manufacturer's literature, illustrations, paint certifications, specifications,
detailed drawings, data and descriptive literature on all valves and appurte-
nances.

Deviations from Contract Documents.

Engineering data including dimensions, materials, size and weight.
Fabrication, assembly and installation drawings.

Control characteristics of modulating valves.

Certificates of compliance with AWWA Standards, where applicable.
Corrosion resistance information to confirm suitability of the valve materials for
the application. Information on chemical resistance of elastomers shall be
furnished from the elastomer manufacturers.

Power and control wiring diagrams, including terminals numbers.

Complete manufacturer’s nameplate data of valves.

Special tools list.

Cv Values and headloss curves.

B. Operation and Maintenance Manuals:
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1. Submit complete installation, operation and maintenance manuals including test
reports, maintenance data and schedules, description of operation, and spare
parts information.

2. Furnish Operation and Maintenance Manuals.

Certificates: Where specified or otherwise required by ENGINEER, submit test
certificates.

PRODUCT DELIVERY, STORAGE AND HANDLING

Deliver materials to the site to ensure uninterrupted progress of the Work. Deliver
anchor bolts and anchorage devices, which are to be embedded in cast-in-place
concrete, in ample time to not delay the Work.

All boxes, crates and packages shall be inspected by CONTRACTOR upon delivery
to the site. Notify ENGINEER if any loss or damage exists to equipment or
components. Replace loss and repair damage to new condition, in accordance with
manufacturer’s instructions.

Store materials to permit easy access for inspection and identification. Keep all
material off the ground, using pallets, platforms or other supports. Protect steel
members and packaged materials from corrosion and deterioration.

Store all mechanical equipment in covered storage off the ground and prevent
condensation and in accordance with the manufacturer’s recommendations for long
term storage.

PART 2 - PRODUCTS

2.1

MATERIALS

A. General:

1. Valves shall have manufacturer's name and working pressure cast in raised
letters on valve body.

2. Unless otherwise specified, all flanged valves shall have ends conforming to
ANSI B16.1. The pressure class of the flanges shall be equal to or greater than
the specified pressure rating of the valves.

3. All bolts, nuts and studs on/or required to connect buried or submerged valves
shall be Type 316 stainless steel.

4. All bolts and studs embedded in concrete and studs required for wall pipe shall
be of Type 316 stainless steel.
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10.

11.

For stainless steel bolting, except where Nitronic-60 nuts are required, use anti-
seize compound, graphite free, to prevent galling. Strength of the joint shall not
be affected by the use of anti-seize compound.

All other bolts, nuts and studs shall, unless otherwise approved, conform to
ASTM A 307, Grade B; or ASTM A 354.

Bolts and nuts shall have hexagon heads and nuts.

Gasket material and installation shall conform to manufacturer’s
recommendations.

Identification: Identify each valve 4-inches and larger with a stainless steel
manufacturer’s nameplate stamped with the approved designation.
Manufacturer’s nameplate shall be permanently fastened to valve body at the
factory. Stenciled designations are acceptable for buried valves.

All materials of construction of the valves shall be suitable for the applications
as shown on the Drawings.

Protect wetted parts from galvanic corrosion due to contact of two different
metals.

B. 3-Inch Diameter and Larger — Hydraulic - Oil Cushion Type:

1.
2.

Provide valves conforming to AWWA C508-09 and as specified herein.

Valve shall be a counterweighted, rubber seated swing check valve with external

hydraulic oil cushion chamber. Valve shall permit flow in one direction only

and close tightly, without slamming, when its discharge pressure exceeds its

inlet pressure.

Valve shall have a hinge shaft located completely above the waterway, and shall

be Type 316 stainless steel with the disc-arm and counterweight arm keyed

thereon. Hinge shaft packing gland shall be of adjustable packing gland design

employing a compression type packing. Simple O-ring shaft seals will not be

accepted.

Valve shall be tight seating when closed, and provide a full equivalent pipe area

when open fully. Seating shall be by a resilient field replacement ring on the

valve disc contacting a Type 316 stainless steel seat ring in the valve body.

Provide an external adjustable counterweight to initiate valve closure, and an

hydraulic oil cushion chamber mounted externally to dampen valve closure due

to counterweight action. The air cushion chamber shall be of all bronze or

bronze and stainless steel, and shall be field adjustable.

The Oil Cushioning valve shall have a three-stage closing control throughout the

entire range of closing. Each state shall be independently adjustable

a. Stage 1: Timing valve permits rapid closure from full open and is
adjustable to set the position where the second stage begins.

b. Second Stage: Closure speeds is controlled by a color -coded micometer
type control valve with a locking set screw

c. Third Stage: Cushioned cylinder head with speed adjustment for slower
control of the last few degrees of travel
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10.

11.

Materials of Construction: All materials of construction shall conform to

AWWA C508 and shall be as follows for various valve components:

Body, Disc, Cover and Gland: Cast-iron or ductile iron.

Disc Arm: Ductile iron.

Hinge Shaft: Type 316 stainless steel.

Hinge Shaft Bushings: Bronze.

Shaft End Plate: Type 316 stainless steel.

Body Seat: Type 316 stainless steel.

Follower ring for Rubber Seat on Disc: Type 316 stainless steel.

Disc Center Pin Assembly: Type 316 stainless steel.

Oil Cushion Chamber:

1) Chamber and Plunger: Type 316 stainless steel.

2) Linkages and Pins: Type 316 stainless steel.

3) Hydraulic Hoses: S.A.E certified.

j.  All Rubber Items:

1) Up to 180°F Fluid Temperature: Buna-N, or other synthetic rubber
suitable for the application.

2) Greater than 180°F Fluid Temperature: Viton, or other synthetic
rubber suitable for the application.

k. All internal and external bolting and other hardware including pins, set
screws, studs, bolts, nuts and washers: Type 316 stainless steel.

I.  Gland Packing: Graphite and Kevlar.

Testing:

a. Test all valves in the shop in conformance with AWWA C508.

b. Permitted Leakage at Rated Pressures: Zero.

Shop Painting:

a. Interior metal surfaces of the valve, except finished or bearing surfaces,
shall be shop painted with two coats of an NSF 61 approved epoxy coating
applied in accordance with the manufacturer's recommendations.

b.  Exterior surfaces of the valve shall be shop painted as specified hereinafter
under Article 2.2, below.

Product and Manufacturer: Provide one of the following:

a. DeZurik

b.  Crispin.

Provide a multiple limit switch on each pump discharge check valve, as shown

on the Drawings. Contacts on this switch shall be interlocked to:

a. Prevent start of motor, unless the valve is closed.

b. Display an alarm and stop the motor after an adjustable time delay should
the check valve fail to open or fail to close.

c. Displayanalarm and stop the motor should the check valve close when the
level in the wet well is such that the pump is operating.

d. Limit switch shall be of the precision plunger type with a differential of
1/10-inch or less. Distance between the center of the valve shaft and the

—STe@ o a0 o
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2.2

plunger of the limit switch shall not be less than the diameter of the valve
disc. Limit switch shall indicate that the disc is not more than one degree
open, and shall not indicate that the valve is closed until the disc is within
1/4 degree of being completely closed.

e. Assembly shall be suitable to be mounted on an outside weight and lever
swing check valve without modification of the valve or piping, and shall
provide proper signals to permit the control system to function as described
above without causing false pump cutout and alarm indications, when
properly adjusted.

f.  Mount the assembly on the valve in accordance with the manufacturer's
recommendations and instructions, and shall make all necessary
adjustments to actuate the limit switch to provide the specified functional
features.

SURFACE PREPARATION AND PAINTING

Valves, appurtenances, etc., shall receive shop primer and shop finish coating
conforming to the requirements of Section 09900, Painting. If any damage to the
paint system occurs, the equipment shall be repainted as directed by the ENGINEER.

Surface preparation and painting shall conform to the requirements of Section 09900,
Painting.

All gears, bearing surfaces, machined surfaces and other surfaces which are to remain
unpainted shall receive a heavy application of grease or other rust-resistant coating.
This coating shall be maintained during storage and until the equipment is placed into
operation.

Certify, in writing, that the shop primer and shop finish coating system conforms to
the requirements of Section 09900, Painting.

PART 3 - EXECUTION

3.1

INSTALLATION

Install all valves and appurtenances in accordance with manufacturer's instructions
and recommendations.

Unless otherwise approved by the ENGINEER, install all valves plumb and level.
Install valves free from distortion and strain caused by misaligned piping, equipment
or other causes.
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3.2

FIELD TESTS AND ADJUSTMENTS

A.

3.3

Adjust all parts and components as required to provide correct operation.

Conduct functional field test of each valve in presence of ENGINEER to demonstrate
that each part and all components together function correctly.

MANUFACTURER'S SERVICE

A factory trained representative shall be provided for installation supervision, start-up
and test services and operation and maintenance personnel training services. The
representative shall make a minimum of 3 visits, 2 hours per visit, to the site. The
first visit shall be for assistance in the installation of equipment. The second visit
shall be for checking the completed installation and start-up of the system. The third
visit shall be for training plant staff. Manufacturer's representative shall test operate
the system in the presence of the ENGINEER and verify that valves conform to the
requirements. Manufacturer’s representative shall revisit the job site as often as
necessary until all trouble is corrected and the installation is entirely satisfactory.

All costs, including travel, lodging, meals and incidentals, shall be considered as
included in CONTRACTOR'’S bid price.

++ END OF SECTION + +
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SECTION 16136

OUTLET BOXES

PART 1 - GENERAL

1.1  DESCRIPTION
A. Scope:

1. Provide all labor, materials, equipment and incidentals as shown on the
Drawings, specified and required to furnish and install outlet boxes for mounting
wiring devices and lighting fixtures.

1.2  QUALITY ASSURANCE
A. Reference Standards: Comply with applicable provisions and recommendations of
the following, except where otherwise shown or specified:

1. Phoenix Electrical Code, Article 370, Outlet, Switch and Junction Boxes and
Fittings.

2. UL Standard No. 514, Electrical Outlet Boxes and Fittings.

1.3 SUBMITTALS
A. Shop Drawings: Submit for approval the following:

1. Refer to and comply with the requirements of Section 01332, Shop Drawing
Procedures.

2. CONTRACTOR shall submit an electronic copy per Specification Section
01332, Shop Drawing Procedures. Text shall be in electronic ASCII format.
Drawings and figures shall be in Version 2012 or newer AutoCAD ".dwg," or
pdf ".pdf" format.

3. A copy of this specification section, with addendum updates included, and all
referenced and applicable sections, with addendum updates included, with each
paragraph check-marked to indicate specification compliance or marked to
indicate requested deviations from specification requirements. Check marks (v')
shall denote full compliance with a paragraph as a whole. If deviations from the
specifications are indicated, and therefore requested by the CONTRACTOR,
each deviation shall be underlined and denoted by a number in the margin to the
right of the identified paragraph, referenced to a detailed written explanation of
the reasons for requesting the deviation. The ENGINEER shall be the final
authority for determining acceptability of requested deviations. The
CONTRACTOR shall furnish equipment and/or services as specified if an
exception and/or deviation is rejected. The remaining portions of the paragraph
not underlined will signify compliance on the part of the CONTRACTOR with
the specifications. Failure to include a copy of the marked-up specification
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sections, along with justification(s) for any requested deviations to the
specification requirements, with the submittal shall be sufficient cause for
rejection of the entire submittal with no further consideration.

Manufacturers technical information for outlet boxes proposed for use.

PART 2 - PRODUCTS

21 MATERIALS

A. Device Boxes:

1.

Material: Cast gray iron alloy, or cast malleable iron, with zinc electroplate
finish in wet locations and zinc-coated sheet steel in dusty locations. Cast boxes
shall be hub type and include external mounting lugs. In corrosive locations,
boxes shall include a factory applied 40-mil PVC coating. In dusty locations,
where conduit is installed concealed, boxes shall be steel galvanized and shall
include suitable extension rings and covers, as required.

Device Cover Plates:

a. Stainless steel Type 302 alloy for indoor finished areas.

b. Weatherproof while-in-use door type for wet and corrosive locations.
Plates in corrosive locations shall include a factory applied 40-mil PVC
coating.

c. Integral with device for hazardous locations.

d. Stainless steel screws and hardware.

B. Manufacturer: Provide device boxes of one of the following:

a. Crouse-Hinds Company.
b. Appleton Electric Company.
c. Orequal.

PART 3 - EXECUTION

3.1 INSTALLATION

A. Fasten boxes rigidly and neatly to supporting structures.

B. Forunits mounted on masonry or concrete walls, provide suitable 1/2-inch spacers to
prevent mounting back of box directly against wall.

C. Leave no open conduit holes in boxes. Close unused openings with capped bushings.

D. Label each circuit in boxes and identify in accordance with Section 16122, 600 Volt
Cable.
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E. Install in conformance with Phoenix Electrical Code.

+ +END OF SECTION+ +
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SECTION 16138

MANHOLES AND HANDHOLES

PART 1 - GENERAL

1.1 DESCRIPTION

A. Scope:
1. Provide all labor, materials, equipment and incidentals as shown on the
Drawings, specified and required to furnish and install manholes and handholes.

B. Coordination: Coordinate manhole and handhole installation with piping, sheeting
and other underground systems and structures and locate clear of interferences.

1.2  QUALITY ASSURANCE

A. Reference Standards: Comply with applicable provisions and recommendations of
the following, except where otherwise shown or specified:
1. National Electrical Code (NEC) current adoption.
2. City of Phoenix — Amendments to the National Electrical Code.

1.3 SUBMITTALS

A. Shop Drawings: Submit for approval the following:

1. Refer to and comply with the requirements of Section 01332, Shop Drawing
Procedures.

2. CONTRACTOR shall submit an electronic copy per Specification Section
01332, Shop Drawing Procedures. Text shall be in electronic ASCII format.
Drawings and figures shall be in Version 2012 or newer AutoCAD ".dwg," or
pdf ".pdf" format.

3. A copy of this specification section, with addendum updates included, and all
referenced and applicable sections, with addendum updates included, with each
paragraph check-marked to indicate specification compliance or marked to
indicate requested deviations from specification requirements. Check marks (v')
shall denote full compliance with a paragraph as a whole. If deviations from the
specifications are indicated, and therefore requested by the CONTRACTOR,
each deviation shall be underlined and denoted by a number in the margin to the
right of the identified paragraph, referenced to a detailed written explanation of
the reasons for requesting the deviation. The ENGINEER shall be the final
authority for determining acceptability of requested deviations. The
CONTRACTOR shall furnish equipment and/or services as specified if an
exception and/or deviation is rejected. The remaining portions of the paragraph
not underlined will signify compliance on the part of the CONTRACTOR with
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the specifications. Failure to include a copy of the marked-up specification
sections, along with justification(s) for any requested deviations to the
specification requirements, with the submittal shall be sufficient cause for
rejection of the entire submittal with no further consideration.

4. Manufacturer's technical information for manholes, handholes and accessories
proposed for use.

5. Drawings showing interior and exterior dimensions and details of openings,
jointing, inserts and reinforcing.

PART 2 - PRODUCTS

21 MATERIALS

A. Material and Construction:
1. Precast or cast-in-place type of reinforced concrete.
2. Minimum interior dimensions as shown on the Drawings.
3. Duct entrances sized and located to suit duct banks.
4. Handholes and Manholes must have a bottom.

B. Accessories:
1. Frames and Covers:

a.

b.

Material: Covers and frames shall be cast aluminum alloy, Class H-20
highway rated.

Covers: Watertight, sealed type marked "ELECTRICAL" in raised 2-inch
letters. Identify covers as shown on the Drawings.

1) Manhole covers to be 36 inch minimum.

Frame shall be grouted on the manhole or handhole.

Product and Manufacturer: Provide frames and covers of one of the
following:

1) Neenah Foundry Company.

2) Campbell Foundry Company.

2. Pulling Irons:

a.
b.

Material: Galvanized steel.

Cast in the wall opposite to the centerline of each incoming duct bank and
12-inches below centerline of bottom line of ducts.

Product and Manufacturer: Provide one of the following:

1) Catalog No. 8119 by A.B. Chance Company.

2) Catalog No. DU2T3 by McGraw Edison Company.

3. Cable Racks:

a.
b.

WS90400067

Material: Galvanized steel.
Cable racks shall adequately support cables with space allowed for future
cables.
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c. Each rack shall be a vertical assembly of 24-inch cable racks extending
from within 6-inches of the manhole roof slab to within 6-inches of the
manhole floor.

d. Product and Manufacturer: Provide one of the following:

1) Catalog No. J-5125 by Joslyn Manufacturing Company.
2) Catalog No. C203-1125 by A.B. Chance Company.
4. Cable Hooks:

a. Material: Galvanized steel.

b. Length: 7-1/2-inch minimum.

c. Product and Manufacturer: Provide one of the following:

1) Catalog No. J-5132A by Joslyn Manufacturing Company.
2) Catalog No. C203-1132 by A.B. Chance Company.
5. Insulators:

a. Material: Porcelain.

b. Product and Manufacturer: Provide one of the following:

1) Catalog No. J-5122 by Joslyn Manufacturing Company.
2) Catalog No. C203-1120 by A.B. Chance Company.

PART 3 - EXECUTION

3.1 INSTALLATION

A. Install manholes and handholes where shown on the Drawings. Verify final locations
in field.  Responsibility belongs to CONTRACTOR for all excavation and
backfilling required for installation.

B. Complete installation of manholes and handholes so that structures are watertight.
Apply foam sealant to all openings and penetrations. Seal all conduit openings to
provide a water/bug-tight seal.

1. Product and Manufacturer: Provide one of the following:
a. Type DUX - Duct Sealing Compound, as manufactured by O-Z/Gedney
b. Type FST Foam Sealant, as manufactured by American Polywater Corp

C. Cable Supports in Manholes:

1. Attach cable racks with 3-inch by 3/8-inch diameter "tamp-in" studs mounted in
1-inch holes drilled into walls of manholes in the absence of inserts. Apply PVC
coating to all racks.

2. Provide cable hooks to support each cable on each rack along the cable run
within the manholes. Apply PVC coating to all hooks.

3. Individually support each cable at each hook on porcelain insulators. Provide
sufficient slack for each cable.
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4. Securely tie each cable in place at each insulator block to prevent excessive
movement of insulators, cables, or fireproof tape. Tie cables with non-metallic
3/4-inch strapping tape as manufactured by 3M or tie down with nylon straps.

D. Grounding: Install a 3/4-inch by 10-foot copper-clad ground rod for each manhole.
Bond all exposed metal manhole accessories and the concrete reinforcing rods with
No. 4 AWG minimum bare copper wire and connect to the ground rod and to the
duct bank ground cable.

E. Sump: Provide a 12-inch by 12-inch by 6-inch sump in manhole floor.

F. Provide grading rings for manholes when required to adjust cover to proper grade.
Grading ring shall be minimum of 12-inches in height, constructed on the roof slab or
cone section on which the manhole frame and cover shall be placed. The height of
the grading ring shall be such as is necessary to bring the frame to the proper grade.

G. Metal Pullbox: Install NEMA 4X stainless steel wall mounted pullbox inside
manholes/handholes where analog signal cables are mixed with power cables. Route
conduits for analog cables directly into and out of metal pullbox so that no analog
cables are exposed.

+ +END OF SECTION+ +
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SECTION 16141

RECEPTACLES

PART 1 - GENERAL

11 DESCRIPTION
A. Scope:
1. Provide all labor, materials, equipment and incidentals as shown on the
Drawings, specified and required to furnish and install receptacles.
1.2 QUALITY ASSURANCE
A. Reference Standards: Comply with applicable provisions and recommendations of
the following, except where otherwise shown or specified:
1. Phoenix Electrical Code.
2. UL Standard No. 1010, Electrical Receptacle Plug Combinations for Use in
Hazardous Locations.
3. Phoenix Building Code.
1.3 SUBMITTALS
A. Shop Drawings: Submit for approval the following:

1. Refer to and comply with the requirements of Section 01332, Shop Drawing
Procedures.

2. CONTRACTOR shall submit an electronic copy per Specification Section
01332, Shop Drawing Procedures. Text shall be in electronic ASCII format.
Drawings and figures shall be in Version 2012 or newer AutoCAD ".dwg," or
pdf ".pdf" format.

3. A copy of this specification section, with addendum updates included, and all
referenced and applicable sections, with addendum updates included, with each
paragraph check-marked to indicate specification compliance or marked to
indicate requested deviations from specification requirements. Check marks (v")
shall denote full compliance with a paragraph as a whole. If deviations from the
specifications are indicated, and therefore requested by the CONTRACTOR,
each deviation shall be underlined and denoted by a number in the margin to the
right of the identified paragraph, referenced to a detailed written explanation of
the reasons for requesting the deviation. The ENGINEER shall be the final
authority for determining acceptability of requested deviations. The
CONTRACTOR shall furnish equipment and/or services as specified if an
exception and/or deviation is rejected. The remaining portions of the paragraph
not underlined will signify compliance on the part of the CONTRACTOR with
the specifications. Failure to include a copy of the marked-up specification
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sections, along with justification(s) for any requested deviations to the
specification requirements, with the submittal shall be sufficient cause for
rejection of the entire submittal with no further consideration.

4. Manufacturer's technical information for receptacles proposed for use.

PART 2 - PRODUCTS

Receptacles for Non-Hazardous Locations:
1. Duplex grounding receptacle, two pole, three wire, 125 volt AC, 20 amperes.
a. Product and Manufacturer: Provide one of the following:
1) Catalog No. 5362, for dry indoor locations and Catalog No. 53CM62,
for wet and corrosive locations, by Harvey Hubbell Incorporated.
2) Catalog No. 5362, for dry indoor locations and Catalog No. 5362-CR,
for wet and corrosive locations, by Arrow-Hart Incorporated.
3) Orequal.
2. Single grounding receptacle, corrosion resistant, two pole, three wire, 125 volt
AC, 20 amperes.
a. Product and Manufacturer: Provide one of the following:
1) Catalog No. 53CM61, by Harvey Hubbell Incorporated.
2) Catalog No. 5361-CR, by Arrow-Hart Incorporated.
3) Orequal.

Receptacles for Hazardous Locations:

1. Material: Factory sealed receptacle suitable for installation in Class I, Group D
hazardous locations. Copper free aluminum receptacle and cover with cast gray
iron alloy or cast malleable iron mounting box with zinc electroplate finish.
Receptacle rated at 20 amperes, 125 to 250 volt AC, two wire, three pole.
Provide matching plug for each receptacle.

2. Product and Manufacturer: Provide one of the following:

a. Series CPS by Crouse Hinds Company.
b. Type CPS by Appleton Electric Company.

21 MATERIALS
A.
B.
c. Orequal.
C.

Ground Fault Receptacles:

1. Duplex receptacle, two pole, three wire, 125 volt AC, 20 amperes.

2. If receptacles are installed outdoors, the receptacles must be rated Weather
Resistant (WR) and must be marked as such on the receptacle itself with WR on
the device.

3. Product and Manufacturer: Provide one of the following:

a. Catalog No. GF5362 or GFRS5326TR, by Harvey Hubbell Incorporated.
b. Catalog No. TWRVGF20x, Cooper Wiring Devices
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D. Surge Suppression Receptacles:

1.

Duplex grounding, surge suppression receptacle, two pole, three wire, 125 volt
AC, 20 amperes, capable of absorbing a transient surge 6,000 volts minimum.
Receptacle to include power on indicator light:
a. Product and Manufacturer: Provide one of the following:

1) Catalog No. 5350S by Harvey Hubbell Inc.

2) Catalog No. 5380-GY by Leviton Manufacturing Company.

E. Power Receptacles: 480 volt interlocked receptacle with enclosed safety switch
service outlet: Provide service outlets, quantity as shown on the Drawings for
portable equipment.

1.

2.

Material: Copper free aluminum enclosure with operating handle NEMA 4,
with gasketed hinged door.

Switch: Heavy duty, three pole, with visible blades, a quick make a break
mechanism with reinforced, positive pressure type blade and fuse clips. Switch
shall be mechanically interlocked with the receptacle. The switch cannot be
closed until the plug is fully inserted and the plug cannot be withdrawn or
inserted, unless the switch is open.

Receptacle: Single ground receptacle, three wire, four pole, 600 volt, 60 amp.
Provide two matching plugs.

a. Type WSR, and Type APS plugs by Crouse-Hinds Company.

Power and Special Receptacles: Provide receptacles with number of poles and
voltage and current rating as shown on the Drawings. Coordinate with equipment
plugs. Provide matching plug for each receptacle.

G. Weatherproof While-In-Use Covers:

1.

Provide weatherproof while-in-use cover for all outdoor receptacles, including
receptacles designated as WP, WPU, WR and WRU. Cover shall be hinged and
be able to fully close with cords plugged into the receptacle.

Product and Manufacturer: Provide one of the following:

a. TayMac MM710C, as manufactured by Hubbell Corporation.

b. Orequal.

PART 3 - EXECUTION

3.1

INSTALLATION

Install receptacles at locations as shown on the Drawings in outlet or device boxes in
accordance with Section 16136, Outlet Boxes, in non-hazardous locations.

Install receptacles in PVC coated galvanized rigid steel conduit systems in hazardous
locations.
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C.

D.

Install receptacles with ground pole in the down position.

Mount receptacles 18-inches above finished floor, or in accordance with Phoenix
Building Code, in non-hazardous locations and 4 feet-6 inches above finished floor in
hazardous locations, unless otherwise noted.

Identify each conductor with the circuit number and the lighting panel number.
Identification shall conform to the requirements of Section 16122, 600 Volt Cable.

Identify each receptacle with a permanent self adhesive label. Approximate size 3/8”
x 1¥4”. The label shall include the panel name and circuit number.
a. Product and Manufacturer: Provide one of the following:
1) Catalog No. PTL-45422 by Brady.
2) Or Equal

Install in conformance with Phoenix Electrical Code.

+ +END OF SECTION+ +
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SECTION 16920

ELECTRICAL ACCEPTANCE TESTING

PART 1 - GENERAL

1.1 SUMMARY

A. Section Includes:

1. Requirements for electrical acceptance testing of electrical equipment and
materials.

2. It is the intent of the tests described herein to assure that all electrical
equipment is operational and within industry and manufacturer's tolerances
and is installed in accordance with design specifications.

3. Acceptance testing performed by equipment vendors at the point of
manufacturer must conform to all requirements of this specification. Testing
performed at the point of manufacture which conforms to generally accepted
industry practices is also acceptable so long as adequate test result
documentation is provided.

B. Scope:

1. All of the Acceptance Tests are required to be performed whether they are
described in this Section or other applicable Sections. At a minimum, the
following electrical systems are to be tested:

Service entrance section.

Main distribution panel.

Motor control centers.

Switchgear, low and medium voltage.
Panelboards, power and lighting/receptacle.
Transformers, dry type and oil filled.
Feeders.

Cables rated 600 volts and higher.

Transfer switches, manual and automatic.
Surge Protection Devices.

Grounding and bonding system.

Lighting fixtures and associated controls.
Other systems as listed under Part 3 of this Specification.

IS —xT o SQ@heo0 T

C. Related Documents:
1. Drawings and General Provisions of the Contract, including General and
Supplementary Conditions and other Division 1, General Requirements,
Specification Sections, apply to the Work of this section.
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2. All work performed under this Section of the Work is subject to all
requirements contained under Section 16050, General Provisions.

3. All Division 16, Electrical, Specifications for electrical equipment provided
for this Project that requires electrical acceptance testing.

1.2 REFERENCE STANDARDS

A. NETA ATS, Standard for Acceptance Testing Specifications for Electrical Power
Equipment and Systems, 2017 edition.

B. NFPA 70, National Electrical Code, 2017 edition, as amended by the City of
Phoenix.

C. Incorporated by reference all Codes, Standards, and Specifications referred to in
the "Applicable References" section of NETA ATS-2017.

1.3 DEFINITIONS

A. NETA, InterNational Electrical Testing Association Inc.
NEC, National Electrical Code.

1.4 SYSTEM DESCRIPTION

A. Conditions:

1. Provide all items, articles, materials, operations, or methods listed,
mentioned, or scheduled on Drawings and/or herein including all labor,
materials, equipment, and incidentals necessary and required for Electrical
Acceptance Testing.

2. Following established procedures, equipment shall be energized after
certification by the testing organization that the installation is satisfactory.

3. Correct or replace any current-carrying circuit, electrical equipment, or
system which is defective or grounded and correct all other troubles
encountered by these tests. All defects, whether through faulty workmanship
or materials furnished, shall be corrected under this Section at the
CONTRACTOR'S expense.

1.5 SUBMITTALS

A. Submittal General Requirements: Submit for approval the following:
1. Refer to and comply with the requirements of Section 01332, Shop Drawing
Procedures.
2. CONTRACTOR shall submit an electronic copy per Specification Section
01332, Shop Drawing Procedures. Text shall be in electronic ASCII format.

WS90400067 16920-2 ADDENDUM NO. 3



CITY OF PHOENIX: Water Services Department
PROJECT NAME: Lift Station 76 Phase Il
PROJECT NUMBER: WS90400067

Drawings and figures shall be in Version 2012 or newer AutoCAD ".dwg," or
pdf ".pdf" format.

A copy of this specification section, with addendum updates included, and all
referenced and applicable sections, with addendum updates included, with
each paragraph check-marked to indicate specification compliance or marked
to indicate requested deviations from specification requirements. Check
marks (v) shall denote full compliance with a paragraph as a whole. If
deviations from the specifications are indicated, and therefore requested by
the CONTRACTOR, each deviation shall be underlined and denoted by a
number in the margin to the right of the identified paragraph, referenced to a
detailed written explanation of the reasons for requesting the deviation. The
ENGINEER shall be the final authority for determining acceptability of
requested deviations. The CONTRACTOR shall furnish equipment and/or
services as specified if an exception and/or deviation is rejected. The
remaining portions of the paragraph not underlined will signify compliance
on the part of the CONTRACTOR with the specifications. Failure to include
a copy of the marked-up specification sections, along with justification(s) for
any requested deviations to the specification requirements, with the submittal
shall be sufficient cause for rejection of the entire submittal with no further
consideration.

The CONTRACTOR shall submit the preventive maintenance information
package as part of the shop drawing submittal package to the ENGINEER for
review and approval. SHOP DRAWING SUBMITTAL PACKAGE
WILL NOT BE APPROVED WITHOUT ACCEPTANCE OF
PREVENTIVE MAINTENANCE INFORMATION AS DESCRIBED IN
SPECIFICATION SECTION 01785.

B. Test Report Forms:

1.

2.

All test reports shall be submitted using NETA test forms. Reports shall be

legible using permanent ink. Pencil is not acceptable.

Provide for ENGINEER'S review and approval a copy of each test form to be

used on the Project. No testing shall be started prior to approval of all test

forms.

All test reports shall include the following information:

a. Summary/description of the Project.

b. Description of equipment tested.

c. Description of the tests.

d. Test data and analysis of the data indicating whether the equipment
passed or failed the test.

e. Each completed test form shall be signed by the testing agency
technician.

All test data records shall include the following minimum requirements:

a. Equipment identification, including tag numbers.
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b. Humidity, temperature, and other conditions that may affect the results
of the tests and/or calibrations.

c. Date of inspections, tests, maintenance, and/or calibrations.

d. Identification of the testing technician and their employer.

e. Indication of inspections, tests, maintenance, and/or calibrations to be
performed and recorded.

f.  Indication of expected results when calibrations are to be performed.

g. Indication of "as-found"” and "as-left" results, as applicable.

h.  Sufficient spaces to allow all results and comments to be indicated.

5. Provide completed 16000 series test forms in Section 01331—Reference
Forms for each item tested.

C. Qualifications Submittals:

1. Submit appropriate documentation demonstrating that the testing
organization and its technicians meet the requirements listed herein. No
testing shall be started prior to approval of qualifications submittals and
approval of proposed test form submittals.

D. Closeout Submittals:
1. Provide one copy each to ENGINEER and OWNER of all testing reports
organized as follows:
a. Bind report in 3-ring binder(s).
b. Identify Project name, description, testing organizations name, and
submittal date on front face and back cover of binder.

c. Provide all test reports, organized by equipment tag number.

Separate different equipment numbers with colored or numbered tabs.

e. Provide an index/table of contents.

e

PART 2 - PRODUCTS

21 MATERIALS

A. Any materials provided as part of the testing shall be new, unused, and in
manufacturer's original packing.

2.2  TEST INSTRUMENT CALIBRATION

A. Contractor performing the testing shall have a calibration program which assures
that all applicable test instruments are maintained within rated accuracy for each
test instrument calibrated.

B. Contractor performing the testing shall maintain up-to-date instrument calibration
instructions and procedures for each test instrument calibrated.
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C. It is preferred that instrument calibration accuracy be directly traceable to the
national Institute of Standards and Technology (NIST).

D. Instruments shall be calibrated in accordance with the following frequency

schedule:
1. Field Instruments: Analog, six months maximum. Digital, 12 months
maximum

2. Laboratory Instruments: 12 months maximum
3. Leased Specialty Equipment: 12 months maximum.

E. Dated calibration labels shall be visible on all test equipment.

F. Records, which show date and results of instruments calibrated or tested, must be
kept up to date.

G. Calibrating standard shall be better accuracy than that of the instrument tested.

PART 3 - EXECUTION

3.1 QUALIFICATIONS

A. The testing organization shall be an independent, third party entity, which can
function as an unbiased testing authority, professionally independent of the
manufacturers, suppliers, and installers of equipment or systems being evaluated.
The testing organization must meet the following requirements:

1. The testing organization shall be regularly engaged in the testing of electrical
equipment, devices, installations, and systems.

2. The testing organization shall use technicians who are regularly employed for
testing purposes.

3. The testing organization shall be a member of NETA.

4. Submit appropriate documentation demonstrating that the testing
organization meets the requirements listed above.

5. Technicians performing these electrical tests and inspections shall be trained
and experienced concerning the apparatus and systems being evaluated.
These individuals shall be capable of conducting the tests in a safe manner
and with complete knowledge of the hazards involved. They must evaluate
the test data and make a judgment on the serviceability of the specific
equipment.

6. Technicians shall be certified in accordance with ANSI/NETA ETT-2010,
“Standard for Certification of Electrical Testing Technicians”. Each on-site
crew leader shall hold a current certification, Level Il or higher, in electrical
testing.
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Notify ENGINEER and Construction Manager at least two days prior to testing so

Safety practices shall include, but are not limited to, the following requirements:

2. Accident Prevention Manual for Industrial Operations, National Safety

ANSI Z244.1 American National Standards for Personnel Protection.

All tests shall be performed with apparatus de-energized, except where otherwise

The testing firm shall have a designated safety representative on the Project to

The intent of this Specification is not to duplicate testing performed at the point of
manufacture or to impose additional burden on the CONTRACTOR which does
not benefit the Project. The intent is to verify that electrical equipment has been
securely fastened down, supported, and installed in accordance with the
manufacturer's requirements. The intent is also to verify that all electrical
connections are correctly torqued, properly aligned, properly insulated, and

Except as noted below or as approved by engineer, test the following equipment

3.2 NOTIFICATION
A.
that they may be present during testing.
3.3 SAFETY AND PRECAUTIONS
A.
1. Occupational Safety and Health Act OSHA.
Council, Chapter 4.
3. Applicable State and local safety operating procedures.
4. NETA Safety/Accident Prevention Program.
5. National Fire Protection Association - NFPA 70E.
6.
B.
specifically specified.
C.
supervise operations with respect to safety.
3.4 EQUIPMENT TESTING REQUIREMENTS
A.
properly supported and that equipment is clean and ready for operation.
B.
and assemblies in full accordance with NETA-ATS 2017.
C. Switchgear and switchboard assemblies.
D. Transformers, dry type, air-cooled, low-voltage, small.
E. Transformers, dry type, air-cooled, large.
F. Transformers, liquid-filled.
G. Cables, low-voltage, 600 volt maximum.

1. Perform tests only on cables Size #4 AWG and larger.
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H. Cables, medium-voltage and high-voltage.
I.  Metal-enclosed busways.

J. Switches, air, low-voltage:
1. Perform tests only on switches rated 100 amps or higher.

K. Switches, air, medium-voltage, metal-enclosed.
L. Switches, oil, medium-voltage.
M. Switches, vacuum, medium-voltage.

Switches, Cutouts:
1. Perform tests only on equipment rated 100 amps or higher.

O. Circuit Breakers, Air, Insulated-Case, Molded-Case:

1. Perform visual and mechanical inspections in accordance with NETA for all
circuit breakers.

2. Perform electrical tests only on circuit breakers rated 100 amps or higher
provided in power distribution and lighting/receptacle panelboards.

3. No testing is required for circuit breakers provided as part of any of the
following:
a. A UL listed control panel.
b. UL listed factory supplied motor control centers.
c. Stand-alone combination motor starters.

P.  Circuit breakers, air, medium voltage.

Q. Circuit breakers, oil, medium voltage and high voltage.

R. Circuit breakers, vacuum, medium voltage.

S. Circuit switchers.

T. Network protectors, 600 volt class.

U. Protective relays.

V. Metering devices.

W. Regulating apparatus, voltage, step and induction voltage regulators.
X. Regulating apparatus, load tap-changers.

Y. Grounding systems.
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Z. Ground-fault protection systems, low-voltage.

AA. Rotating Machinery, AC Motors, and Generators:
1. Motors provided as part of valve actuators do not require testing.
2. Perform visual and mechanical inspections on all motors.
3. Perform rotation tests on all motors.
4. Perform electrical tests only on motors 50 horsepower and larger.

BB. Motor control, motor starters, low-voltage.

CC. Motor control, motor starters, medium-voltage.

DD. Adjustable speed drive systems.

EE. Direct-current systems, batteries, flooded and valve-regulated lead-acid.
FF. Direct-current systems, chargers.

GG. Surge arresters, low-voltage surge protection devices.

HH. Surge arresters, medium and high-voltage surge protection devices.

Il.  Capacitors and reactors - all types.

JJ.  Outdoor bus structure.

KK. Emergency and standby power systems, engine generator.

LL. Emergency and standby power systems, UPS.

MM. Emergency and standby power systems, automatic transfer switches.
NN. Fiber-optic cables.

3.5 CONSTRUCTION

A. Interface with Other Work:
1. Coordinate all testing activities with other disciplines. Retest any equipment
disturbed or damaged in any manner after initial testing.

3.6 CLOSEOUT REPORT

A. Provide comprehensive bound test report in accordance with Part 1 of this
Specification.

++ END OF SECTION ++

WS90400067 16920-8 ADDENDUM NO. 3



CITY OF PHOENIX: Water Services Department
PROJECT NAME: Lift Station 76 Phase Il
PROJECT NUMBER: WS90400067

SECTION 17262

PROGRAMMABLE LOGIC CONTROLLER, HARDWARE, SOFTWARE, AND
PROGRAMMING

PART 1 - GENERAL

1.1 SCOPE

A. Contract documents illustrate and specify general requirements of the
Programmable Logic Controller (PLC), Operator Interface Terminal (OIT),
hardware, software, networking, and programming. This document does not
necessarily show or specify all components, wiring, or accessories required for a
completely integrated system.

B. Provide all labor, materials, equipment, documentation, furnish, install, calibrate,
test, start-up, program, configure, commission, and place into satisfactory operation
of all PLCs, OITs, networking hardware, software, and programs.

(. Conform the design and programming of all PLCs, OITs, software, and programs
to the specifications herein.

. Provide all necessary tools, such as cabling, software, etc, as required to fulfill the
programming requirements of the contract documents.

1.2 COORDINATION

A. Coordinate the installation of all items specified herein as required to ensure the
complete and proper functionality of all PLCs, OITs, software, programs,
networking, and accessories.

B. Provide all PLCs, OITs, software, networking, and programs to meet the functional
requirements as detailed in Section 17051 — Computer Control System Process
Control Descriptions as depicted in the CONTRACT DRAWINGS.

(. Install and wire all Inputs/Outputs (I/O) as specified in Sections 17260 — Control
Panels.

D. Install PLCs or remote I/O in control panels with voltages of 120 VAC or less.

E. Relinquish all usernames and passwords to the OWNER, this includes but is not
limited to all hardware, software, and programs. All usernames and passwords are
the property of the OWNER.

WS90400067 17262-1 ADDENDUM NO. 3



CITY OF PHOENIX: Water Services Department
PROJECT NAME: Lift Station 76 Phase Il
PROJECT NUMBER: WS90400067

F. Provide separate 120 VAC receptacles in the control panel for PLC hardware. Label
each receptacle, i.e. “Fiber Optic Converter Use Only”. Provide an isolating
supplementary protector for each receptacle.

(i. Provide all PLC and OIT hardware and accessories with Heresite conformal
coating, or equal protection, against hydrogen sulfide levels up to seven ppm.

1.3 DEFINITIONS

A. PLC: Programmable Logic Controller.

B. OIT: Operator Interface Terminal. This terminal is located in the field on a local
control panel usually connected directly to a PLC. The purpose is to locally control
the process or machine, for example a Magelis Screen.

. HMI: Human Machine Interface. The City of Phoenix uses a desk top computer,
Operator Workstation (OWS), which interfaces the operator with the entire process.

D. DISTRIBUTED INPUT /OUTPUT (1/0): Is generally when multiple processors
control different section of a process using communication protocols, i.e. Modbus
RTU, Modbus TCP/IP.

E. REMOTE 1/0O: One processor connected to several remote racks, drops, by
parallel cables or network equipment.

1.4 QUALITY ASSURANCE

A. REFERENCE STANDARDS: PLCs, OITs, networking hardware, software,
programs, and accessories must comply with applicable provisions of the
following, except where otherwise shown or specified.

1. International Electrotechnical Commission (IEC).

2. American National Standard Institute (ANSI).

3. Institute of Electrical and Electronic Engineering (IEEE).

4. National Electrical Manufacturer’s Association Standards (NEMA).

5. Operational Safety and Health Administration (OSHA) Regulations.

fs.  National Fire Protection Agency (NFPA).

7. State and local code requirements.

8. Where any conflict arises between codes or standards, the more stringent
requirement applies.

9. Provide all panel devices with the label of the Underwriters’ Laboratory (UL),
Inc. Document the UL/UR listed number on the Bill of Materials (BOM) of
the control panel drawings.

1.5 SUBMITTALS
A, Submittals:
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. The PLC submittal requirements and BOM are to be submitted with the control
panel submittal package prior to the 90% design review. Reference Section
17260 — Control Panels.

2. Provide the manufacturer’s technical data sheets, cut sheets, and product
literature for all PLCs, OITs, networking hardware, software, programs, and
accessories. Clearly identify exact equipment and materials that are being
supplied on the manufacturer’s data sheets.

B. PLC Program Coordination Workshop:

. Conduct a program software coordination workshop with the PLC
PROGRAMMER, ENGINEER, and OWNER prior to shipment of the
equipment.

a. Workshop Agenda:

2. Review the control logic and function block programming styles.

3. Review the PLC I/O signal list.

4, Review the hardware configuration

5. Review the network configuration.

. Review the DNP3 configuration associated with the NOR module. This should
include files from the M340 BMXNOR RTUconf Tool software.

7. Review CONTRACT DRAWINGS and Section 17051 — Process Control
Description.

a. Attendees:
1) PROGRAMMER/CONTROL PANEL SUPPLIER.
2) CONTRACTOR.
3) OWNER PROCESS CONTROL REPRESENTATIVE.
4) ENGINEER.
5) DESIGN ENGINEER FIRM REPRESENTATIVE.
6) 1&C INSPECTOR.
7) OWNER PROJECT MANAGER (OPTIONAL).

¥.  Conduct a minimum of a 4 hour workshop on site, unless stated otherwise.
This workshop is to ensure that the software code, OIT screens, hardware
configuration, and addressing are compatible with the OWNER’S system.

Y. Provide 3 hard copies and 3 soft copies of all OIT and PLC programming with
addressing, comments, and descriptions at a minimum of

11 3 weeks prior to the workshop.

1.6 O&M MANUALS

A, Comply with the requirements of Section 01781 — Operations and Maintenance
Data and the following:
. Provide a hard copy of all PLC programs complete with comments and address
descriptions.
2. Provide a USB Flash Drive containing a copy of the OIT and PLC program
with complete annotated documentation. Remove any passwords and
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relinquish all rights of the program to the OWNER with READ/WRITE
access.

PART 2 - PRODUCTS

2.1 PROGRAMMABLE LOGIC CONTROLLERS

A. General:
. Provide a M580 processor on a X80 I/O platform with the following
functionality:

a. All operational, protective, status, and alarm functions execute as
described per Section 17051 — Process Control Description, 17260 —
Control Panels and the CONTRACT DRAWINGS.

b. Perform process control functions, data collection, communicate with
other PLCs, and distribute process information along the local area
network (LAN).

c. Capable of stand-alone operation during any communication failure.

d. Capable of downloading and uploading programs from a remote
workstation over the LAN and locally programmed from a portable laptop
compulter.

e. Field expandable to allow for the growth of the system by simple addition
and configuration of hardware.

f.  1/0O modules are capable of insertion and removal under power.

I/O modules can only be inserted one direction to prevent improper
installation of modules.

h. Key all modules and connectors to safeguard against improper insertion
of a module into the backplane slot.

i.  Each component must include a clearly visible faceplate with appropriate
data such as the manufacturer’s model number and a brief description of
the component’s functionality.

j.  Provide all cables and connectors as specified by the manufacturer.
Assemble and install cables per the manufacturer’s recommendations.

k. Provide configurable alarming capability. Each alarm point can be
configured to display an alphanumeric message in the alarm buffer. The
alarm buffer can be displayed from an OIT.

2. PLC Module Fusing:

a. Provide each analog and discrete I/0 module with at least one properly

sized fuse per the manufacture recommendations.
3. Surge Protection:

a. Install the surge protection as stated in Guide Specification 17260 —
Control Panels.

4, Virtual Private Network (VPN) access will NOT be granted for any
programming, troubleshooting, testing, and/or support. If needed a PCTS
laptop can be provided.
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B. Chassis:

. Backplanes and modules if applicable shall be the Hardened (H) model.

2. Backplanes will be Ethernet BME modules only:

a. BME XBP 0400H (Ethernet).

b. BME XBP 0800H (Ethernet).

c. BME XBP 1200H (Ethernet).

3. General Chassis Layout: If the cabinet space permits provide a spare slot
between the last communication module and each of the different types of 1/0
modules, i.e. communication module, spare dust cover, DI’s, spare, DO’s,
spare, Al’s, spare, AO’s spare.

a. Install the power supply in the first slot (CPS).

b. Install the CPU to the right of the power supply.

1) M580 requires two slots, 00 and 01.

c. Install additional communication modules and specialty modules to the
right of the CPU.

4. Treatment Plants require an additional communication module for redundancy
BMENOCO0321C.

5. If multiple communication modules are required, install them in this order.

a. NOC.

b. NOR.

c. Specialty protocol for example, (BMEAHI0812H) HART.

1) Install any specialty modules if applicable, to the right of the
communication modules.

d. Ifafiber module is required, install it in the last slot on the backplane, for
example: in slot 07 on an BMEXPBO0800H 8 slot Ethernet backplane.

e. Install all DI modules next, based on required spares leave an open slot if
needed for an additional module. Install a dust cover in the empty slot, do
not leave the slot empty, part number BMXXEMO010.

f.  Install all DO Modules to the right of the DI modules or open slot.

If backplane and cabinet space permit leave an open slot between the
discrete modules and the analog modules.

h. Install Al modules next, based on required spares leave an open slot if
needed for an additional module.

i. Install AO modules to the right of the Al modules, based on required
spares leave an open slot if needed for an additional module.

j.  If cabinet space permits upsize the backplane to meet the needs of the
required spares and spaces between discrete and analog modules.

f». Remote 1/0 (RIO)

a. Each backplane that does not contain the CPU will need:

1) Ethernet capability
2) BME CRA 31210C (module)
3) Create a daisy chain loop using copper or fiber depending on the
distance from the main backplane and the RIO backplane.
a) A copper cable connection between two consecutive RIO
backplanes cannot exceed 100m (328 ft.).
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b) A multi-mode fiber connection between two consecutive RIO
backplanes cannot exceed 2.5km (1.5 mi.).
c) A single-mode fiber connection between two consecutive RIO
backplanes cannot exceed 15km (9.3 mi.).
d) When the need for a fiber connection is required use the
following hardware:
4) BMX NRP 0200, multi-mode.
5) BMX NRP 0201, single-mode.
7. Dust Cover:
a. BMX XEM 010.

. Power Supply:
. Provide a chassis mounted power supply with the capacity to power the

backplane, CPU, required modules, and similar future modules. Preferred but
not limited to:

a. BMX CPS 3500H

b. BMX CPS 3020H

D. CPUs:
1. Provide one of the following M580 CPUs.
a. BME P58 1020H
b. BME P58 2040H
c. BME P58 4040
d. BME H58 2040H

E. Communication / Specialty Modules: Confirm with the manufacture that this is the
most accurate and current module for the application.
l.  Provide the following modules for Ethernet TCP/IP. All Treatment Plant PLCs
require at least one redundant Ethernet TCP/IP communication module.
a. BME NOC 0321C, Gig Speed
2. Provide the following module for DNP3 or Serial RTU communication. All
SCADA PLCs require a DNP3 communication module.
a. BME NOR 2200H
3. Provide the following module for HART communications.
a. BME AHI 0812H
4. Provide the following module for Thermocouples or RTD’s.
a. BMXART 0814H
5. Prove one of the following modules for High Speed Counting.
a. BMXEHC 0200H
b. BMXEHC 0800H

F. Discrete and Analog I/0 Modules:
l.  Provide one of the following modules for Discrete Inputs.
a. BMXDDI 1602H, 16 Input, 24 V DC
b. BMX DAI 1604H, 16 Input, 120 V AC
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2. Provide one of the following modules for Discrete Outputs.
a. BMXDDO 1602H, 16 Output, 24 V DC
b. BMXDDO 1612H, 16 Output, 24 V DC
c. BMXDAO 1605H, 16 Output, 100..240 V AC
d. BMX DRA 1605H, 16 Output, Relay, 24 V DC — 24..240 V AC
3. Provide the following module for Mixed Discrete Inputs/Outputs.
a. BMX DDM 16025H, 8 Input, 8 Output, Relay, 24 VV DC
4. Provide the following module for Analog Inputs.
a. BMX AMI 0810H
5. Provide one of the following modules for Analog Outputs.
a. BMX AMO 0410H, 4 Output
b. BMX AMO 0802H, 8 Output
fs.  Provide the following module for Mixed Analog Inputs/Outputs.
a. BMX AMM 0600H, 4 Input, 2 Output

(i. Terminal Blocks and Wiring:

l.  Provide the required Terminal Blocks for each module.

2. In addition to the 17260 — Control Panel requirements, ensure all
thermocouples and resistive temperature devices (RTD) are wired per the
manufacturer recommendations.

3. Wiring spare 1/0O to the PLC module is not permitted.

H. PLC System Protection:
l. ALL REMOTE SITES SHALL BE BACKED UP BY A UPS. See
specification section 17260 for model specific part numbers.

I. PLC Environmental Requirements:
. All PLCs must meet or exceed the following environmental requirements:
a.  Minimum temperature range:
1) Operating: 0-550 C (+32 to +1310 F)
2) Storage: -23t0 +70 0 C (-13to +158 0 F)
b. Relative humidity: 30 to 95% non-condensing
c. Altitude:
1) Operation: 0-6,500 feet minimum
2) Storage: 0-9,800 feet minimum
d. Degree of protection: NEMA 1(IP20)
e. Vibration resistance in accordance with at least one of the following
installed rating:
1) DIN rail mounted PLC: 10-57 Hz, amplitude 0.075 mm,
acceleration 25-100 Hz.
2) Panel or plate mounted PLC: 2-25 Hz, amplitude 1.6mm,
acceleration 25-200 Hz.
3) In compliance with IEC 60068 and IEC 61131.
a) Shock resistance: 147m/s? for 11ms.
4) Environmental Limitations:
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a) Equipment should be rated for continuous operation, capable of
driving full load without derating, under the following

conditions:

b) Remotes located outdoors shall have solar shields for

temperature even under a canopy.

2.2 PLC SOFTWARE:

A, Acceptable PLC Programming Software:

. Develop all PLC programming application utilizing the LATEST version of

Schneider Electric EcoStruxure Control Expert.
2. CONTRACTOR shall provide the software and license for the City.

2.3 PLC PROGRAMMING:

A. General PLC Software Set Up: List of approved integrators:

WS90400067

Black & Veatch Corporation

2231 E Camelback Rd., Suite 250

Phoenix, AZ 85016

Shawn Rohr rohrsbh@bv.com
602-381-4413 or 602-381-4400

Cell: 623-340-0810

Darrel Nienhueser ~ NienhueserD@bv.com
602-381-4447

RDC

3411 S. 44" Street

Phoenix, AZ 85040

Steve Vincelette SVincelette@rdc-electrical.com
602-721-2924

Waunderlich-Malec

1580 North Fiesta Blvd., Suite 102

Gilbert, AZ 85233

Steve Garcia steve.garcia@wmeng.com
480-874-1175 Ext. 3024

Cell: 602-312-2421

Prime Control

1515 W. University Dr., Suite 104

Tempe, AZ 85281

James Gatlin j.gatlin@prime-controls.com
480-781-0220

Cell: 602-377-2844

M3 Engineering

2175 W. Pecos Rd., Suite 3

Chandler, AZ 85224
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Jesus Zepeda jesus.zepeda@m3eng.com
480-753-3607

. Approved protocols are: Modbus RTU, Modbus TCP/IP, DNP3, and HART.

2. If configuring specialty modules using third party software provide the
software and file for the module being programmed.

3. Backup Copies & File Sharing: When transferring files to and from
organizations, provide archive files (.sta) and exported files (.zef). The file
name shall be capitalized with a short description of the area, project subject,
and latest revision date separated with underscores.

4. Examples:

a. 6L-B1 02012020.sta = SCADA site 6L-B1 on February 1% 2020.
b. VVWTP_TB12 01122019.zef = Val Vista WTP — Traveling Bridge 12
on January 12™" 2019.
5. Processor Set Up:
a. MS580 Configuration:
1) Request OWNER Programmer to supply template file.
2) Request OWNER Programmer to confirm latest firmware for
applicable processors and modules.
3) Request OWNER Programmer to supply latest DFB Library.
b. Naming Conventions:
1) Physical Input/Output Variable/Alias Names
a) Control Expert allows up to 32 characters for variable names,
use as many characters as you need to adequately describe the
variable. Use the descriptions from the P&ID drawings, which
should match the computer control system tag names in the
17226.
2) Code Section Names:
3) First_Letter Capital_Separated_By Underscores.
4) Logical Variable Names:
5) FirstLettersCapital+Suffix.
a) First part of suffix to indicate where the variable originates
(PLC, OIT, CCS, or SCADA). Second part of suffix is the data
type (Discrete, Integer, Real, or Word).
b) Examples:
c) VariableNamePD: A Discrete value that originates in the
PLC. VariableNameOl: An Integer value that originates in the
OIT. VariableNameCR: A Real value that originates in the
CCS. VariableNameSW: A Word value that originates in the
SCADA.
c. Communication Networks:
1) Module Location
a) All_Caps_Ethernet_Port.
b) Example: CPU_Ethernet_Port or NOE_Ethernet_Port.
fs. Physical 10 Data Types:
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a. For M580 PLCs
1) Use Device DDTs with the naming convention as the default.
2) Assign an Alias’ to each input/output used in the program.
7. Logical Data Types:
a. Useonly EDT variable types.
1) Addressing:
a) Group addresses for sharing with other devices in a contiguous

fashion for efficiency in communications. Submit any unusual
addressing conflicts to the Lead UTS.

Variable Type Group Description Data Address Range
Type
Discrete Inputs / Reads Physical DI’s EBOOL
PCLO d...MOD_H
Module Status BOOL EALTH
From SCADA/Field Device/CCS | EBOOL %MO001 - %M199
%M1000 -
From OIT EBOOL %M1199
Discrete Outputs /
Writes Physical DO’s EBOOL
PCLO d...MOD_H
Module Status BOOL EALTH
To SCADA/Field
Device/CCS/OIT EBOOL %M200 - %M999
Discrete Inputs / Miscellaneous if necessary for
Outputs internal R/W (DO or DI) EBOOL %M2000 - %M...
Analog Inputs / Reads Physical Al’s INT
PCLO d...MOD_H
Module Status BOOL EALTH
%MWO001 -
From SCADA/Field Device/CCS | WORD %MW199
%MW200 -
REAL %MW498
%MW500 -
INT %MW599
%MW1000-
Reserved for NOR Module %MW1020
%MW1300 -
From OIT INT %MW1499
%MW1500 -
REAL %MW1698
Analog Outputs /
Writes Physical AO’s INT
PCLO d...MOD H
Module Status EBOOL EALTH
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To SCADA/Field WORD/R %MW600 -
Device/CCS/OIT EAL %MW798

%MW800 -
To CCS/OIT REAL %MW998

Analog Inputs / Miscellaneous if necessary for %MW2000 -
Outputs internal R/W (AO or Al) Any %MW...

B. Program Development:

|. Safety First: It is the responsibility of the integrator to ensure that they identify
and comply with the relevant safety standards. Failure to have interlock and
permissive code in place may result in personal injury and damage to
equipment. If you are unsure, please ask someone.

2. Functionality: Second to safety concerns, the program must follow the
engineering specifications and the process control description.

3. General:

a.

e.

All control loops are to function as described in section 17051 — Computer
Control System Process Control Descriptions, and as depicted on the
drawings.

Develop the function block application in a workspace that will allow the
section to be printed on standards 8.5 x 11 paper.

When connecting function blocks, provide straight lines that are
adequately spaced apart with 90 degree turns. Limit crossing over,
intersecting, or overlapping.

Provide a “top down” approach when writing the program functionality.
Provide a logical order from the start of the sequence or process to the
end.

Keep it simple, the majority of all logic can be accomplished using a few
blocks included in EcoStruxure Control Expert.

4, Sections: Group similar programming function blocks into the same section.
Multiple sections of the same type are permitted (i.e. a program may have two
DI mapping sections; Discrete_InputsO1 and Discrete_Inputs02). Examples:

a.
b.

C.

d.

e.

f.

9

5. S

a.

b.
WS90400067

PLC_Clock_Status.
Comm_HeartBeat.
Discrete_Inputs.
Descrete_Outputs.
Analog_Inputs.
Analog_Outputs.
Alarms.

tandardized Sections of Logic and PLC Health:

All PLC’s, and OIT’s require a heartbeat to provide a communication
check.

PLC Clock: Set the clock to the correct time using your programming
computer.
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1) Plant PLCs: The City of Phoenix has code that allows the CCS to
synchronize the PLC clock to the correct time at regular intervals.
Request code from Lead User Technology Specialist.

2) SCADA PLCs: Utilize the NTP utility from the NOR module.

c. Heartbeat: The City of Phoenix has code that allows the CCS to
handshake with the PLC and confirm a communication connection.
Request code from Lead User Technology Specialist.

d. Alarms: Request code from Lead User Technology Specialist.

fs. Code Segregation: Segregate the code into as many sections as there are topics,
do not group unrelated code. If you are unsure if one code snippet is related to
another create a new section. This makes finding the code during
commissioning, plant upgrades, and troubleshooting much easier.

7. Comments: Comments are significant, they document changes and prevent
confusion. Use comment boxes to segregate code with a title and description
of the purpose of the code, the more detailed the documentation the better.

¥. Language: Write code using only Function Block Diagram (FBD).

Y. FFBs versus DFBs: The City of Phoenix has a library of DFBs for common
programming, please request the code. Using your best judgment please try to
avoid the use of any other DFBs. In practice it has been found that sometimes
the code inside executes, other times it does not. It is acceptable to use
repetitive code however, if the repetitive code completely occupies or requires
more than one section, create a DFB. If user defined function blocks are
required provide each block as a single instruction in the programming
environment. Designate pin assignments and names for all inputs and outputs.
All inputs and outputs required for DFB logic must pass through a pin attached
to that DFB, utilize these pins to connect to the PLC database. DFBs that use
serial communication to non-PLC devices (i.e. generator) reference this
communication internally in the DFB without pins. All DFBs shall be written
in FBD language.

11. Analog Scaling: Scale all hardware analog inputs and outputs in the module
configuration to engineering units (EU). All analog data to be passed to/from
the Computer Control System (CCS) shall be passed in the proper data type to
maintain the EU without scaling or conversion.

a. For Remote Facilities, proper data type will be WORD (with the
exception of Run Times and Flow Totals). Additional scaling to add
sufficient resolution will be specified by OWNER Programmer.

1. Disable Unused Analog Input/Output Channels: Disable AI/AO channels that
are not used in the Module.

2.4 OIT SCREENS

A. Provide one of the following Magelis OITs to meet the requirements of the
CONTRACT DOCUMENTS. Model numbers do NOT include conformal coating.
The CONTRACTOR must add this option from the manufacturer.
. HMIGTO6315.
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B. Provide a Compact Flash card for uploading and retrieval of historical data logging
from the Magelis OIT.

. Compact Flash Manufacturer and Part Number:

a. Modicon, 1GB MPCYNOOCF100N.

(. Develop OIT screens utilizing the latest version of Vijeo Designer.

. Panels Installed Outdoors:

. Mount OITs on the inside of the inner cabinet door of the control panel.

E. Animate instruments for devices utilizing a color scheme to indicate current status:
The color red indicates “on”, “running”, or “open” and green indicates “off” or
“closed”. Provide text with every color indicating the status of the color (i.e. if a
button is red, text should overlay the button stating “On”, “Running”, or “Open”).

F. Coordinate OIT screens to resemble existing screens that are in operation with the
OWNER, this includes event logging, alarming, trending, fonts, colors, and
graphical buttons.

(3. Provide a process flow diagram screen with graphics as described in the control
description.

H. Utilize the exported database from the corresponding processor for the tag database.

2.5 NETWORKING

A. General:

l. Refer to the network drawing as shown on the CONTRACT DRAWINGS.

2. Provide simplex power receptacles for network devices that requires a power
source.

B. Provide all networking hardware as follows:

l. Asstated per CONTRACT DRAWINGS.

(. Serial (RS-232, RS-422 and RS-485):

l.  Provide all serial connections as stated per CONTRACT DRAWINGS.

2. Install in the control panel all necessary cables and hardware that use serial
network topology (i.e. media converters, protocol converters, and properly
terminated cabling).

D. Ethernet:

|.  Provide all Ethernet connections as stated per CONTRACT DRAWINGS.
2. Install in the control panel all necessary cable and hardware required by the
Ethernet devices.
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3.

4.

All Ethernet switches must be managed switches. Provide a DIN rail mounted
Cisco Managed Ethernet switch in control panels that have multiple Ethernet
devices.

4. Provide protocol and media converters as needed.

E. Fiber:

L.

In accordance with Section 17101, Process Control System Fiber Optic
Cabling and as shown on the CONTRACT DRAWINGS.

F. Radio.

L.

2.

3.

£,

CONTRACTOR shall contract SWLan Connections (480-895-9832) for radio
path study prior to antenna installation.

Provide the following:

a. High Capacity Subscriber Unit (HSU)

Provide high capacity access connectivity of up to 100Mpbs net aggregate
throughput Subscriber Unit which supports 4.9 to 5.8Ghz radio and contains
an integrated antenna.

a. Radwin HPMP Model No.: RW-55A0-0150.

Provide outdoor PoE device 100BseT/GbE interface for Subscriber Unit, with
120AC power.

a.  Radwin Model No.: RW-9921-0082.

Provide IP67 outdoor lightning protection unit supporting data and signal
surge protection over PoE.

a. Radwin Model No.: RW-9924-0106.

Provide all necessary outdoor NEC CMX class CAT-6, 4 twisted pair, 24AWG
cable, connectors and pole mounting hardware for a complete radio system.

a. Primus Part No.: C6CMXR-1069BK.

(i. CONTRACTOR shall turn over radio and ethernet switch to OWNER for
programming. CONTRACTOR shall install radio and ethernet switch after
programming is complete

H. Autodialer and Cellular Router.

L.

CONTRACTOR to provide RACO Verbatim VSS series and shall be equipped
with digital alarm input channels as indicated on the P&ID Contract drawings.
CONTRACTOR shall provide DataRemote CDS-9010 POTS in a Box 2-Port
cellular backup router. CONTRACTOR shall provide all required cabling for
the cellular interface per manufacturer’s recommendations. OWNER is
responsible for monthly cellular service charges.

The CONTRACTOR shall program the automatic dialer with the messages
and phone numbers provided by the OWNER. The CONTRACTOR shall test
and verify all alarms with the OWNER.
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PART 3 - - EXECUTION

3.1 EXAMINATION:

A. Inspect areas, surfaces, and substrates that enclose PLCs for compliance
requirements, installation tolerances, and other conditions affecting performance.
Adhere to compliance or tolerance requirements of the manufacturer.

3.2 APPLICATIONS:

A,  Primary selection of PLCs is based upon OWNER preference followed by 1/0,
memory, communications, expansion, and other criteria. If multiple types of
instrumentation from different vendors will communicating with the PLC,
coordinate with the OWNER to insure that communication protocols are
acceptable. MODBUS RTU, MODBUS TCP/IP, DNP3, AND HART ARE THE
ONLY ACCEPTABLE PROTOCOLS.

3.3 INSTALLATION:

A, Anchor PLCs within enclosures as recommended by the PLC manufacturer.

B. Provide spacing around PLC as required by the PLC manufacturer to insure
adequate cooling. Insure that the air surrounding and penetrating the PLC has been
conditioned to maintain the required temperature and humidity range of the PLC.

(C. Size wires entering and exiting all PLC components and modules to comply with
the PLC manufacturer’s requirements.

. Blocking or obstructing ventilation slots by any means is not permitted.
E. Install all wiring so it is not obstructing the removal of modules from the backplane.

F. Provide accessibility and visibility to all PLC status lights, communication ports
and memory card slots when enclosure door is open.

3.4 IDENTIFICATION:

A, Identify PLC components and wiring according to all applicable codes, standards,
and contract documents sections.

B. Supply labels on each 1/0 module calling out each individual Input or Output name.
Label spare channels as spare.

3.5 FIELD QUALITY CONTROL.:

A, Field Service:
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. Provide a qualified service representative/programmer to perform the

following:
a. Inspect PLCs, wiring, components, connections, and equipment
installation.

b. Assist in field testing of equipment. Test and adjust PLCs and associated
programs as necessary.

3.6 RECORD DRAWINGS:

A, Maintain a set of red-line panel drawings and CONTRACT DRAWINGS to reflect
changes or deviations that occur during installation, start-up, and commissioning.
Incorporate these deviation into the final Operations & Maintenance manual.

B. Provide record drawing in accordance with Section 01782 — Record Documents.

C.  Supply laminated 11 X 17 shop drawing in the PLC cabinet, the LCP, or ITP
whichever is related to the project. This will include the final red lined drawing set
from the project.

3.7 SPARE PARTS:

A. Furnish and deliver spare parts and test equipment as outlined in Section 01783 —
Spare Parts and Maintenance Materials.

B. Store PLC parts according to manufacturer’s requirements. Minimum storage
requirements include storage indoors in a clean, dry space with uniform
temperature to prevent condensation. Protect PLCs from exposure to dirt, fumes,
water, corrosive substances, and physical damage. Additionally, protect PLCs from
all forms of electrical and magnetic energy that could cause damage.

(. The following constitutes the minimum spare parts:

1. 1/O modules:
a. Provide a minimum of one spare of each type of card identified.
b. Provide an additional spare for every (1) cards of a specific type installed.

2. Processors:
a. Provide a minimum of (1) spare for each type of CPU identified.

3. Power Supplies:
a. Provide a minimum of one spare of each type of power supply identified.
b. Provide an additional spare for every (1) power supply of a specific type

installed.

4. Memory:
a. Memory Cards:

5. IfaSD memory card is installed, provide a minimum of one spare manufacture
approved memory card.

. For every (1) memory cards installed, provide an additional spare memory
card.
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3.8

a. Expandable Flash Memory Cards:

7. If a memory extension card is installed to expand the internal memory of a
processor, provide the backup processor with a memory extension card to
ensure proper memory size of the backup processor.

¥. Specialty Modules:

a. Provide a minimum of one spare of each type of module identified.
b. Provide an additional spare for every (1) modules of a specific type
installed.

9. Backplane:

a. Provide a minimum of (1) spare backplanes of each type.

TESTING AND ADJUSTMENTS:

3.9

Perform system testing and make any adjustments necessary in accordance with
this section and Section 17001 — Process Control System General Requirements.

Install and test all project generated programming code prior to performing the
Factory Acceptance Test (FAT) and Site Acceptance Test (SAT) as stated in
Section 17260 — Control Panels.

SOFTWARE DEVELOPER’S SERVICE:

Provide a qualified software PROGRAMMER representative to review and
approve the installation of all PLCs and components.

Provide a qualified representative for installation supervision, start-up, and testing
services. Conduct a minimum of (5) trips to the site to approve the completed
installation and to perform start-up testing of the equipment. Coordinate each visit
with the ENGINEER prior to arrival on the site. Test the operation of the system in
the presence of the ENGINEER and verify that the equipment conforms to the Site
Acceptance Test (SAT) document. Revisit the job site as often as necessary until
the installation and testing has been signed off by the OWNER or ENGINEER.

Provide a qualified software PROGRAMMER representative for operation and
maintenance personnel training. Conduct a minimum of (2) trips to the site to
perform the services as described under Section 01821 — Instruction of Operations
and maintenance Personnel. Coordinate each visit with the ENGINEER prior to
arrival on the site.

All costs, including travel, lodging, meals, and incidentals for the CONTRACTOR
and PROGRAMMER, are considered included in the CONTRACT price.

Warranty: One year after substantial completion.

+ + END OF SECTION + +
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g REQUIREMENTS SHOWN
9 SCREENED BACK, SEE
¥ N NOTE 1
o <
i O A LAP FRP GRATING, SEE
% H SPLICE / DETAIL 2, THIS SHEET
<
oy
W & 13-8" | I ' #4@12, HOOKED EA
THPS ﬁf ) ‘ END AS SHOWN, TYP
% ﬁ 10" 8'_8" 10“ 2'_6" 10“ ; ;
=z OPENING Li. N #4@12, CONT EF
nZE o GROUT FILL —_| _
-2 - TYPE 'B' WALL
I W ¢ / PENETRATION, SEE CIVIL
E é % 6“
moa TYP
- o #4@12, EA WAY TOP
B 1 T ] S
- - <
=3e | I | 5
(29 < | || | - #4@12, H2E, EA WAY
=0 ! NOTE: BOTTOM
=z | | | o
é < | | | .12 1. SEE SHEET S02 FOR REINFORCING
ol m Q\z REQUIREMENTS NOT SHOWN.
nd R ] Ly
T | | |
|_
| N | : SECTION
| | | = S04
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| e -1 :
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| | : @
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| | S 1/4" MAX
| | 11/4" MIN
<L 1/4" CLR $4:
- | 2 | CONT 1/4" — i
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| | MATCH GRATING g L /é@Ngﬂ%%\?\/z:XMlN EMBED
|— | | BESEES . ) | . I 6" MAX FROM EA END
R s I =
- — IS | —
L | | - | ANGLE DEPTH AS REQD o
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m | | : T NEW CONCRETE MATERIAL TO MATCH GRATING %
5 . :
:) | | = 1/2" DIA x 5" LONG HEADED ANCHOR OR )
STRAP PLATE @ 18" OC MAX 2
(/) - - - - - ______ J MATERIAL TO MATCH GRATING ONLY TO BE USED AT CONT WALL ABOVE GRATING OR
WELD TO ANGLE AT PRE-EXISTING CONCRETE CONSTRUCTION
0 . NOTES:
o~ Biofilter Plan
O 1/2" = 10" 1. GRATING SIZE PER CONTRACT DOCUMENTS.
O 2, ALL ENDS AND OPENINGS SHALL BE BANDED, SEE SPECIFICATION. "
=
— 3. ATTACH GRATING TO ALL SUPPORT ANGLES WITH BOLTED CLIPS, SPACED AT 2'-0" MAX CENTERS. $
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OUTSIDE OF NEW
WE TWELL
(WITHIN 3’ OF TOP)
SEE KEYNOTE 8

CLASS |, DIV 2,
GROUP D

NOTE 1

>
o

EHH—P1

(S

NOTES:

=T

T——

-+

PHILIP J.
NOONAN

= —|
—f— — +~ —
b

e — |t — — —
= = = = —

SRS

— H
—H

1. ELECTRICAL INSTALLATIONS IN
THIS AREA SHALL BE PER NEC
SECTION 500.

CLASS |, DIV 1,
GROUP D

INSIDE OF NEW
WETWELL

NOTE 1

KEY NOTES:

PROVIDE NEW CONDUIT TO EXISTING
NORTH GATE FROM EXISTING
SECURITY CONTROL PANEL.

RECONNECT NORTH GATE CONTROL ONCE

PUMP SYSTEM HAS BEEN INSTALLED AND

PUT BACK INTO SERVICE. UTILIZE EXISTING
CONDUITS AS NEEDED.

RECONNECT SOUTH GATE CONTROL ONCE

PUMP SYSTEM HAS BEEN INSTALLED AND

PUT BACK INTO SERVICE. UTILIZE EXISTING
CONDUITS AS NEEDED.

DISCONNECT AND RELOCATE EXISTING ITP’S
AS SHOWN AT NEW WET WELL. PROVIDE
NEW CONDUIT AND WIRE AS DETAILED ON
CONDUIT BLOCK DIAGRAMS FOR ALL
POWER AND CONTROL FOR PUMPS #

AND #2.

E'S AND GE'S ARE INTERNAL TO
UBMERSIBLE PUMPS WITHIN WET WELL.

LE'S ARE INTERNAL TO THE WET WELL.

ENVELOPE WITHIN 3 FT OF FA PIPING,
BLOWER, AND ABOVE BIOFILTER IS C1D2
PER NFPA 820.

EXTENT OF CLASSIFIED AREA PER NFPA
820 IS AN ENVELOPE WITHIN 3 FT
AROUND THE HATCH OPENING AND 18"
ABOVE THE SLAB. AN ENVELOPE WITHIN
S FT OF THE VENT IS CLASS | DIV 2 AND
ANOTHER 2 FT OUTSIDE OF THAT
ENVELOPE IS CLASS | DIV 2.

O COP O O OO

PROVIDE A QUANTITY OF 2 HAND HOLES
TO SEPARATE BETWEEN AC AND DC
WIRING.

BOND EXPOSED METAL PIPES AND WET
WELL HATCH FRAME TO EXISTING GROUND
GRID. EXPAND EXISTING GROUND GRID TO
ENCAPSULATE AROUND NEW WET WELL.

& &

SEE DETAIL ON SHEET E9 FOR MOUNTING
OF PANEL/ELECTRIC DEVICES.

&

WILSON

ENGINEERS

LIFT STATION 76 PHASE II EXPANSION
ADDENDUM 3
AREA CLASSIFICATIONS

E—SK2




COORDINATE MITH PUMP MANUFACTURER FOR WIRING
REQUIREMENTS FOR MINICAS COMPATIBLE MONITORING

CONDUCTORS.

1.

2. CONDUITS AND CABLES REQUIRED TO BE PROVIDED BY OTHERS.

3. UTILIZED CONDUITS PROVIDED, CABLES REQUIRED TO BE

PROVIDED BY OTHERS.
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,/f"‘/’ 1

GROUT ENCASEMENT
TO EXTEND 8'—0" MIN
FROM WINDOW

I
4 CAUK WITH

SYNTHETIC RUBBER

PVC COATED GRS CONDUIT

PVC COATED GRS COUPLING

—
&
w v
S T T, ALL AROUND FINISHED GRADE
o < 4 a A a
o < B PVC COATED N
oR 3 y < GRS " FINISHED GRADE z
s T, B s ; i N 8" MIN / =5
o 4 ¢ %94
o e, o “ RED CONCRETE SBe
g2y . d S PVC COATED E:
L peonouT(s?) N 4 GRS COUPLING \{— ©
S 3 <, ]
W T
>$ 9 \/ i PVC_COATED — 24"
gm 9 \h\ - GRS FA,f,LOE'% PVC FEMALE ADAPTOR
= 1]
Lz z — PVC CONDUIT
w2 “ <, N \ /
o, v .. 4
w s . 4 B SEE_SPECIFICATION l
h= < e P 16137 FOR
29 ‘ INSTALLATION
=0 REQUIREMENTS
22
==
<O
xz
S, \
%% NO. 4 REBAR
STIRRUP AT NOTES:
= 36" MAXIMUM -
a REBAR ; 1. WHERE CONDUITS ARE INSTALLED IN A CONCRETE SLAB, THE 24"
<L DIMENSION DOES NOT APPLY. CONDUITS SHALL BE INSTALLED -
\VL\ 1" SPONGE RUBBER BETWEEN REBAR MATS OR UNDER A SINGLE REBAR MAT. g
~ (|1
(CLOSED PORE)(TYP) 2. IN CORROSIVE AREAS, PVC COATED GRS SHALL BE USED. z
- DETAIL DETAL [
2 NOT TO SCALE NOT TO SCALE
&
0 of je[je o P1036 o
0 o o[“” AS MANUFACTURED Hinne
:) BY UNISTRUT OR EQUAL 2
| _—CONTROL PANEL a
U) SSSEIJSEEITT 36" MIN » #4/0 BARE CU GROUND WIRE
R MIN. UNLESS OTHERWISE
FURNISHED o e AT 12 [3?8’03#33 MANUFACTURED INDICATED ON THE DRAWINGS. NOTES:
& YA |~ CENTERS (4 MIN) BY UNISTRUT OR EQUAL 1. DIMENSIONS SHOWN ARE MINIMUM.
3/4" CHAMFER 3 WEATHERPROOF HUB 3'(”",',';' NOTE 5 gfp) 5T 2. ADJUST SIZE OF DUCT BANK BASED UPON THESE GUIDELINES AND "
O / #5 REBAR AT 12" =] S MANUFACTURED s SPECIFICATION SECTION 16137 TO ACCOMMODATE ACTUAL NUMBER OF H
CENTERS EACH WAY FINISHED e BY MYERS OR EQUAL =~ CONDUITS WITHIN DUCT BANK. REFER TO DUCT BANK SECTIONS, AND E
L4 -ﬂ /V GRADE % ; CONDUIT SCHEDULE FOR NUMBER AND SIZE OF CONDUITS. il ]
1 — ©z P1380 A [
S 1 e o / AS MANUFACTURED 3. GROUND CONDUCTOR SHALL RUN CONTINUOUSLY THROUGH MANHOLES 2
— a a7 "< e selgl A —FHgfesel  BY UNISTRUT OR EQUAL b 2 o AND SHALL CONTINUE FROM DUCTBANK INTO SWITCHGEAR OR BUILDING °
e bt Aa o N ] ° A E GROUNDING SYSTEM AND SHALL BE BONDED TO EACH RIGID METAL
y - < L4 2 IS CONDUIT. SIZE TO BE #4/0 UNLESS OTHERWISE INDICATED ON PLANS.
L AN d - e P2073 A 5E(S
AS MANUFACTURED el
e = — . #4,/0 BARE CU BY UNISTRUT OR EQUAL 4. ALL DIMENSIONS ARE MINIMUM.
weE ) #4-REBAR AT 2 (rve) WITH 4-6” x1/2" SS a &l
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LIFT STATION 76
PROJECT

LIMITED LEAD & ASBESTOS SURVEY
PIONEER RD

PHOENIX, AZ 85086

NOVEMBER 172023

PREPARED FOR
CITY OF PHOENIX

2225 West Speer Trail Phoenix, AZ 85086
Cell: 480-560-7182 /E-mail:eric@rficonsultants.net



RFI CONSULTANTS LLC

NACE Certified Coating Inspectors & Protective Coatings Specialists
Veteran Owned & Operated

Kyle Kraft

City of Phoenix

Water Services Department
Wastewater Engineering
2530 S. 52" Ave,

Phoenix, AZ 85043

Attn:  Mr. Kyle Kraft
Phone (602) 495-7685
Email: kyle.c.kraft@phoenix.gov

Re:  Limited Asbestos & Lead Paint Survey
Lift Station 76 — Above ground piping demolition
N. Pioneer Rd.
Phoenix, Arizona 85086
COP Project No.

Mr. Kyle Kraft:

RFI Consultants, LLC, has recently completed the limited asbestos-containing material (ACM)
and lead-containing paint (LCP) survey for the above referenced project located at Lift Station
76 (the site). The survey was conducted by RFI personnel on thel7™ of November 2023. RFI’s
survey was limited to suspect materials that may be impacted during the construction / demoli-
tion project at the site. The scope of work was requested by Mr. Kyle Craft, P.E. Civil Engineer
II1, City of Phoenix Water Services Department, Wastewater Engineering.

SUMMERY:

RFI’s Sampling was conducted by Devon Carr. Devon Carr is an Environmental Protection
Agency (EPA) — certified Asbestos Hazard Emergency Response Act (AHERA) building inspec-
tors for asbestos. Devon Carr is also an Environmental Protection Agency (EPA) — certified lead
supervisor and certified to conduct lead-based paint activities pursuant to 40 CFR part 745.226.
A total of one hundred and twenty six (126) bulk samples of suspect ACM and thirty (30) paint
chip samples were collected from the site for laboratory analysis.

The limited sampling was conducted using procedures like EPA AHERA regulations, 40 CFR
763. All samples were submitted to Fiberquant Analytical Services in Phoenix, Arizona on
December 1%, 2023. Asbestos bulk samples were analyzed by Fiberquant Analytical Services
who is accredited by the National Institute for Science and Technology

RFI CONSULTANTS
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(NIST) under the National Voluntary laboratory Accreditation Program (NVLAP) for bulk as-
bestos sample analysis administered by NIST. A Copy of the Fiberquant Analytical Services
(NVLAP) certification is attached to this report.

All samples were delivered to Fiberquant by Devon Carr and chain of custody forms are attached
to each report.

The purpose of this survey is to investigate the condition of accessible suspect asbestos and lead
containing paint prior to the construction / demolition project at Lift Station 76. The project is
for removal of the above ground force main piping. Asbestos was reportedly not detected in the
samples collected and analyzed. As such, the materials sampled at the site are not considered
ACM.

The paint chip samples collected from the site collected from the site did not contain lead in con-
centrations above 0.5% by weight, or 5,000 parts per million (ppm). LBP is defined under the us
department of Housing and Urban Development (HUD) and the Environmental Protection
Agency (EPA) as paint or other surface coating with lead content equal to or greater than 1.0
mg/cm? of surface area by XRF or 0.5% by weight, 5,000 parts per million (PPM) by paint chip
analysis.

SAMPLE ASSESSMENT AND COLLECTION:

Each suspect ACM was designated a distinct homogeneous area, which is defined as a single
material, uniform in texture and appearance, installed at one time, and unlikely to consist of
more than one type of formulation of material. At the time of the limited sampling, the suspect
materials were physically contacted (touched) to determine friability

A sufficient value of samples were collected of the suspect material within the designated project
area to satisfy the Occupational Safety and Health Administration (OSHA) and National Emis-
sion Standards for Hazardous Air Pollutant (NESHAP) requirements for the determination of as-
bestos content and Housing and Urban Development (HUD) guidelines form the determination
of lead-based paint. The results of the limited sampling are not meant to apply to the site as a
whole and are limited to the project area only.

FINDINGS AND RECOMMENDATIONS

The suspect asbestos material and paint chip samples analytical results are listed in the following
pages.

RFI CONSULTANTS
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INSPECTION INFORMATION
Inspector: |Devon Carr Reviewer: Eric Brackman Date: 11/17/2023
Client: City of Phoenix
Client Contact: Kyle Kraft
Contractor: N/A
Supervisor: N/A
Engineer: N/A
Supplier: N/A (Various)
Location: Pioneer Rd, Phoenix, AZ 85086
Project: Lift Station 76
Structure Description/ID: | Lift Station 76 (The Site)
Specification / Division: N/A -11/17/2023

WEATHER CONDITIONS
Instrument Manufacturer: Elcometer Model / Serial Number: G319-T/ WF23545 MFG. Re-Certification Due:6/28/24
Day / Night X CONDITION X CONDITION X CONDITION X
Night Sunny X Clear X Snow
Day X  [Cloudy Rain Fog
ENVIRONMENTAL READINGS
Instrument Manufacturer: Elcometer Model / Serial Number: G319-T/ SK21513 MFG. Re-Certification Due:2/21/24
Location Time Wind RH% | Surface Temp | Air Temp | Dew Point Surface.to
Dew Point
N. Pioneer Rd, ° o o 5
: . . . . +9.9°
Phoenix, AZ 85086 09:00 N (1 mph) 70.5% 67.8°F 67.8°F 57.9°F 9.9°F
N. Pioneer Rd, o o o o o
: . . B R +12.
Phoenix, AZ 85086 10:00 ESE (3 mph) 66.0% 71.6°F 71.6°F 59.6°F 12.0°F
N. Pioneer Rd, ° o o o
: . . . . +16.9 °
Phoenix, AZ 85086 11:00 WSW (3 mph) 55.7% 75.2°F 75.2°F 58.3°F 16.9 °F
RFI CONSULTANTS
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NACE Certified Coating Inspectors & Protective Coatings Specialists
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Limited Asbestos Sampling

November 17%, 2023
Lift Station 76

. . Results | NESHAP . .re
Sample # Material Functional Space (%) Category Quantity Condition
76:A-01A | Apove Ground Force Force Main Non
76-A-02A Main Piping & Above N/A N/A Good

Detect
76-A-02A Appurtenances Wet well
Notes

Laboratory analyses did not detect asbestos in the suspect materials sampled at the site. If new
suspect materials are discovered that may be disturbed during the project all work should
immediately stop and additional samples shall be collected. RFI recommends conducting a
comprehensive asbestos survey at the site prior to renovation or demolition, and suspect materials
present which have not been surveyed should be assumed to be ACM until sufficient sampling and
analysis is performed to confirm the presence or absence of asbestos.

Limited Paint Chip Sampling
November 17, 2023

Lift Station 76
. Results
Sample # Component Substrate Color / Condition (% by weight)
76-L-01A Piping Steel Desert Sands <0.0025
76-L-02B Bollards Steel Safety Yellow <0.0045
Notes

The paint chip samples collected from the interior of building contained lead in concentrations
above the laboratory detection limit. LBP is defined under the US Department of Housing and
Urban Development (HUD) and the Environmental Protection Agency (EPA) as paint or other
surface coating with lead content equal to or greater than 1.0mg/cm? of surface area by XRF or
0.5% by weight, or 5,000 parts per million (ppm) by paint chip analysis.

RFI CONSULTANTS
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Lift Station 76
Force main piping
View from South gate facing Northeast
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Lift Station 76
North gate & eye wash station
View from South gate facing North
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NACE Certified Coating Inspectors & Protective Coatings Specialists
Veteran Owned & Operated

Lift Station 76
Force main piping
View from center of site facing West
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Lift Station 76
Force main piping

RFI CONSULTANTS



RFI CONSULTANTS LLC

NACE Certified Coating Inspectors & Protective Coatings Specialists
Veteran Owned & Operated

Lift Station 76
Force main piping
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FIBERQUANT /

Polarized Light Microscope (PLM) Analysis for Asbestos in Bulk Sample

JobNumber: \ 202311337 \

Client:

RFI CONSULTANTS LLC
2225 W SPEER TRAIL

PHOENIX, AZ 85086-0000

Office Phone: (480) 560-7182
FAX:

# Samples: 3 PLM Rec: 12/1/2023 Method: EPA 600/R-93/116 The "New" Method; see below
Client Job: Lift Station 76 PO Number:
Report Date: 12/7/2023 Date Analyzed: 12/7/2023 Routing Number: -

Method and Analysis Information: Fiberquant Internal SOP: PLMn

Each bulk sample is first dissected under a 7-30x magnification stereo-microscope. This examination is used to determine the general type of sample,
how many and what type of layers it has, and initial estimates of fiber types and quantities. Second, liquid media mounts are made of each layer -
such mounts may be of selected fibers (used solely for identification purposes) or may be representative of the layer as a whole (used for quantitation
purposes). The mounts may be made in a synthetic Canadian balsam, one of several solvents, or in refractive index oils (media of known refractive
index). Generally, a variety of different mounts are made: some optimized for fiber visibility, some optimized for fiber identification, and some
optimized for fiber quantitation. The mounted slides are then examined at 50-400x magnification on a Nikon Labphot-pol microscope. Optical
characteristics are used to identify each observed fiber type; the optical data are contained for each sample on its detail analysis sheet, attached.

Current EPA and NESHAP regulations designate a result of <1 % asbestos as "negative" or "non-regulated"and >1 % asbestos as "positive" or
"regulated." Samples containing layers that have been determined to be "positive" may have to be handled differently during a renovation or
demolition than samples whose layers have been determined to be "negative." OSHA under CFR 1926.1101 regulates work done involving any
detectable concentration of asbestos.

The method of fiber identification and quantitation is the “Standard Operating Procedures for the Analysis of Asbestos in Bulk Samples using Polarized
Light Microscopy”, Chapter 7 of the Quality Assurance and Management Manual. This SOP and its associated reporting have been designed to satisfy
all requirements in both EPA Method 600/M4-82-020 (The Interim Method) and EPA Method 600/R-93/116 (The New Method). The Interim Method is
the required method for AHERA (US EPA 40 CFR Pt. 763), but this method calls for the reporting of composited results of multi-layered samples that is
no longer an acceptable reporting practice in most circumstances. Current EPA rules, such as NESHAP (US EPA 40 CFR Pt. 61), as well as NVLAP
accreditation policies, call for separate reporting for each layer of multi-layered samples. The New Method contains the same procedures for
identification and quantification of asbestos as does the Interim Method, except that multi-layered samples are reported to comply with the latest US
EPA rule. Fiberquant not only reports the asbestos content of each layer of multi-layered samples separately (satisfying current EPA and NVLAP
reporting requirements), but Fiberquant also reports what percentage of the sample each layer comprises. Therefore, the results may be
arithmetically composited to satisfy the reporting requirements of the Interim Method. The method of fiber quantitation is an estimation technique in
which the analysts quantitation is routinely calibrated by reference quantitation standards, and which has been shown to be equivalent in precision
and accuracy to point counting. Friability is estimated for the purposes of deciding when to point count. Friabilities determined in the field take
precedence over those determined in the laboratory. Those sample layers which are friable and estimated by the analyst to contain <= 1% asbestos
are point counted using 400 points. Such point counting is required by NESHAP (National Emission Standards for Hazardous Air Polutants, Nov. 1990)
in order to rely on analytical results that are < 1%. The coefficient of variation for the estimation quantitation technique is 100% in the range 0-5%.
This means that PLM analysis is not capable of conclusively determining whether a layer containing close to 1% asbestos is actually "positive" or
"negative". For this reason, Fiberquant refers to results where asbestos was detected but < 1% as "borderline negative", and results where asbestos
was >1 % but <= 2% as "borderline positive" to indicate the uncertainty in assigning a "positive" or "negative" label. In the sample summary, "ND"
means that no asbestos was detected during the analysis. A "Tr" or "Trace" of asbestos reported is defined for our purposes as the detection of
several asbestos fibers during the analysis; this level would be right at the limit of detection for the method. Trace is only reported on the analysis
detail - in the summary a trace would be reported as <=1%. The limit of detection (the smallest % of asbestos that can be detected) varies greatly
depending on the matrix in which the asbestos is found. As little as 0.001% asbestos can be detected in favorable samples, while detection in
unfavorable samples may approach the detection limit of 1% stated in the method. During the analysis, the analyst, for Fiberquant identification
purposes only, determines the "apparent sample type" and "apparent layer types." It must be emphasized that these types are only what is
apparent. Often, different materials appear similar or identical after sampling, so the analyst may assign a type other than what was sampled.

Floor tiles present a special problem for PLM asbestos analysis. Floor tile can contain chrysotile fibers so thin that they cannot be resolved by optical
methods. In such a case, we may observe a percentage of asbestos which is lower than the actual percentage, or not observe asbestos at all when
some is present. For this reason, floor tiles reported as negative should be confirmed to be negative using transmission electron microscope (TEM)
analysis. Likewise, vermiculite insulation materials containing traces of asbestiform asbestos present a problem for routine PLM analysis - the
amphiboles are sometimes present in trace amounts inhomogeneously distributed. For this reason, loose vermiculite samples reported as negative
should be confirmed to contain no amphibole using hydroseparation techniques.

The samples were analyzed under the following ongoing quality assurance program: Blank samples are routinely analyzed to maintain contamination-
free materials. Each analyst has at least a bachelor's degree in physical science, and has also completed extensive training specific to asbestos
analysis for 1-3 months before being allowed to analyze client samples. Qualitative reference samples are routinely analyzed to assure that analysts

5025 S. 33rd Street Phoenix, Arizona  85040-2816 Phone: 602-276-6139 1-800-743-2687 FAX: 602-276-4558
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can identify asbestos and asbestos-look-alike fibers. Quantitative reference samples are routinely analyzed to calibrate and characterize the
estimation procedure. Microscope alignment is checked each day. Refractive index oils are calibrated at least quarterly. At least 10% of client
samples are re-analyzed from scratch by a different analyst than the original, and any discrepancies are resolved for the sample and similar sample
types before the results are reported. All quality checks performed for these samples were in control except as detailed in the "Analytical Notes"
below. All analysts participate in interlab round robins and proficiency testing to assure competence. Fiberquant is accredited by NVLAP (Lab code
#101031) for the analysis of bulk samples for asbestos using PLM. Accreditation does not imply endorsement by the EPA, any other United States
governmental agency or any private agency or association. Each lab analysis refers only to the sample tested, and may not, due to the sampling
process, be representative of the material sampled. This report may not be reproduced except in full, without the approval of Fiberquant Analytical
Services.

Some results may have been calculated using client supplied data, such as volume or area sampled, for which Fiberquant assumes no liability for accuracy.

Job Analysis Notes:

PLM Analysis Summary: Job Number: 202311337 Lift Station 76
Sample Number Lab Number Apparent Sample Type * Asbestos Detected Yes or No

Layer Color Apparent Layer Type * Asbestos Results

Sample # 76-A-01A 2023-11337-1 Surfacing Asbestos Detected? No
Layer # 1 various paint no asbestos detected
Layer # 2 blue miscellaneous no asbestos detected

Sample #  76-A-02A 2023-11337- 2 Surfacing Asbestos Detected? No
Layer # 1 various paint no asbestos detected

Sample # 76-A-03A 2023-11337- 3 Surfacing Asbestos Detected? No
Layer # 1 various paint no asbestos detected

* Apparent Sample Types and Apparent Layer Types are as they appeared to the analyst. Since many types of materials appear similar after sampling damage, the
apparent type of material may not be the actual type of material.
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PLM Analysis Details Job Number: 202311337 Lift Station 76

Lab Number 2023-11337-1
Analyzed By GV An? OK Apparent Smp Type Surfacing

Homogeneous No # Layers 2 Asbestos Detected? No
Non-Fibrous Components (in approx. decreasing order): polymer, filler,

Sampled: 11/17/2023 Condition: acceptable

Non-fibrous Solid

12/7/2023

Calibrated Visual Estimate of Percents of Each Fiber

|

# Layer Type % Color Friability = Fib1 | Fb2 | Fb3 | Fiba | Fib5 | Fib6
1 paint 20 various 1 n.d. - - - - -
2 miscellaneous 80 blue 1 n.d. - - - - -
Total % 100 Overall % ‘ n.d. ‘ - | - ‘ - ‘ - ‘ -
Fiber Identification: \none \ | \ \ \
. Refractive Index Determinations
| Fibers Color | Mrph | Iso | Pleo Bi Elg Ext oil Col Par | Col Per | RI Par | RI Per
1 none
2
3
4
5
6
Sample Analytical Note
Note: layer 1 was a mixture of several thin paint layers; there was no way to separate them. Analyzed as a single layer. Procedure: tweased apart
using forceps. Procedure: dissolution of polymer matrix using solvent.

Lab Number 2023-11337- 2
Analyzed By GV An? OK Apparent Smp Type Surfacing

Homogeneous Yes # Layers 1 Asbestos Detected? No
Non-Fibrous Components (in approx. decreasing order): polymer, filler,

11/17/2023

[ sample ]76-A-02A Sampled: Condition: acceptable

12/7/2023 Non-fibrous Solid

Calibrated Visual Estimate of Percents of Each Fiber

|

# Layer Type % Color Friability = Fib1 | Fb2 | Fb3 | Fiba | Fibs5 | Fib6
‘ 1 ‘ paint ‘ 100 ‘ various ‘ 1 ‘ ‘ n.d. ‘ - | - ‘ - ‘ - ‘ -
Total % 100 overall % | n.d. | - | - | - | - | -
Fiber Identification: \none \ | \ \ \
- Refractive Index Determinations
| Fibers Color Mrph Iso Pleo Bi Elg Ext Oil Col Par Col Per | RI Par | RI Per
1 none
2
3
4
5
6

Sample Analytical Note

Note: layer 1 was a mixture of several thin paint layers; there was no way to separate them. Analyzed as a single layer. Procedure: tweased apart
using forceps. Procedure: dissolution of polymer matrix using solvent.
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PLM Analysis Details Job Number:

202311337

Lift Station 76

Analyzed By GV
Homogeneous Yes

12/7/2023 An? OK

# Layers 1

Lab Number 2023-11337-3
Apparent Smp Type Surfacing
Asbestos Detected? No

Non-Fibrous Components (in approx. decreasing order): polymer, filler,

Sampled: 11/17/2023 Condition: acceptable

Non-fibrous Solid

|

Calibrated Visual Estimate of Percents of Each Fiber

# Layer Type % Color Friability | Fib 1 | Fib2 | Fib 3 | Fib 4 | Fib 5 | Fib 6
‘ 1 ‘ paint ‘ 100 ‘ various ‘ 1 ‘ ‘ n.d. ‘ - | - ‘ - ‘ - ‘ -
Total % 100 Overall % ‘ n.d. ‘ - | - ‘ - ‘ - ‘ -
Fiber Identification: \none \ | \ \ \
. Refractive Index Determinations
| Fibers Color | Mrph | Iso | Pleo Bi Elg Ext oil Col Par | Col Per | RI Par | RI Per
1 none
2
3
4
5
6

Sample Analytical Note

using forceps. Procedure: dissolution of polymer matrix using solvent.

Note: layer 1 was a mixture of several thin paint layers; there was no way to separate them. Analyzed as a single layer. Procedure: tweased apart

Fr=Friability: 1=very non-friable; 2= non-friable; 3=friable; 4=highly friable

Colors: B=black;BL=blue;BR=brown;CL=clear;G=Green;GY=gray;OR=orange;OW=off-white;PN=pink;PU=purple;R=red; TN=tan; W=white;Y=yellow;V=various
Fiber Morphology: A=fine fibers/bundles, white, sinewy, flexible; B=fine fibers/bundles, w-br, straight, broomed ends; C=fine fibers/bundles, blue, straight, broomed ends;
D=fine to coarse fibers, CL-B, brittle; E=coarse fibers,CL or dyed, striated; F=coarse fibers or splinters, W-BR, ribbon-like; G=Ilath-like or shards, low aspect ratio, may

taper

Iso=isotropism - may be yes or no; Pleo=pleochroism - may be yes or no; Bi=birefringence - may be None, Low, Medium or High

Elg=sign of elongation - may be +, - or B (both); Ext=extinction - may be Parallel, Oblique, None or Undulating; Oil=medium used to for dispersion staining

Col Par=dispersion staining colors parallel to the fiber (fiber/halo): b/w=black/white; dg/py=dark gray/pale yellow; vg/y=violet gray/yellow; db/ly=dark blue/lemon
yellow; vb/g= vivid blue/gold; sb/o=sky blue/orange; pb/r=pale blue/red; gb/dr=gray blue/dark red; w/b=white/black. Col Perp=same only perpendicular to fiber.

RI Par=refractive index parallel to fiber; RI Perp=refractive index perpendicular to fiber

G&/@«‘ua_ 73 Vsthova_

Analyst: GALINA B. VOLKOVA

Larry S. Pierce, Approved Accreditation Signatory

Printed: 07-Dec-23

Original Print Date: 07-Dec-23
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FIBERQUANT /4
ZANALYTICAL SERVICES

Fiberquant Analytical Services 5025s.33st;
Phoenix, AZ 85040; Phone: 602-276-6139; FAX: 602-276-4558;
info@fiberquant.com

Analysis Request/Chain-of-Custody Form

Submitted by (Company)
RFI Consultants LLC

Address
2225 W. Speer Trail

City, State, Zip Code
Phoenix, AZ 85086

Phone FAX
(480) 868 - 8523 N/A

Email
Devon_RFI@Yahoo.com

Invoice to (Company)
RFI Consultants LLC

Address
2225 W. Speer Trail

City, State, Zip Code
Phoenix. AZ 85086

Phone FAX
(480) 560 - 7182 N/A

Contact (print)
Devon Carr

Sampled by (signature)

Job Number or Project Namel” ¥~

pRIPHRPTONSeHTS L&F* f)\'&'\{bf\ VZ@

<Analysis Method Requested>

Turn-around-time
(circle one)

ONLY ONE METHOD per COC

Rush Nom | Ext

Method >  Improved Interim
Analyze > All ATPF
IfATPF then > byLlayer by Sample

Single Layer Protocol > Yes No

Asbestos
by PLM

Urgent | <6 15
30
days

<3hrs

Fibers

by PCM Method > 7400 (Area) ORM (Personal)

Rush | hrs
24 hrs -

<4 hrs

in Air > AHERA Mod. AHERA

2nrs | 35
days

Asbestos | inWater*> Water

by TEM

Studge

in Bulk (Annex2) > Chatfield Full Quant

1-2days 35

days | NA

inDust> ASTMD5755

510 NA

35days days

Anglyle> [ Pb Other
Filter> | MCE _FG

. by Area {mg/cm?)
Paint> | by Weight (ppm)
Soil >

Wipe >
Initial here certifying wipes used are ASTM
E1792 compliant

Pb by
FLAA

Matrix >

<6hrs 23 1 A
days

Zefon  Aller  Other
Sample Swab
Qualitative (% & type)
Quantitative (type/cm?2)

Air Sample >
Bulk >

Fungi

Tape Lift>

<6hrs 12| A
days

Optical

1-2

days N/A

<6 hrs

Soot ASTM D6602-03b

Optical & TEM

35

1-2days days NA

Other

Call Call

Sample # (1 perline)

Description/Location

Sample Date

Sample Time

Vol. or Area

DL -A -0

W-\"1-2023 \01 00O

PPty
A N L)

D N0- - 62A \

MMM

] ]

N 9u- A- 034A .

L v

4)

)

6)

7)

8)

9)

10)

11)

12)

13)

14)

15)

16)

17)

18)

19)

20)

Time:

1445

Date:

1)Relinquished by:
2l 2523

3)Relinquished by: Date:

Time:

2)Receiv

fF1-23

iy

4)Received by: Date:

Time:

Print
Name o

* TEM Watér: mplkr’s name
Required tate of Arizona

Fiberquant assigned
Job Number>

Review of Analysis Request (Initials):

Page

Important: By signing above you as Fiberquant’s customer are agreeing to payment within 30 days unless other arrangements are made in writing.
Note: Data completed by dient (including number and identity of samples) is assumed to be correct until it is verified at time of sample preparation.

D:\RFI Common Reports\Chain of Custody Form 2.doc

created: 7/1/88; cumrent: 12/26-2018—-1,/31/2023 reviewed by MAB




FIBERQUANT /

Atomic Absorption Spectrometer (AAS) Analysis of Paint

JobNumber: | 202311336 \

Client:

RFI CONSULTANTS LLC

2225 W SPEER TRAIL

PHOENIX, AZ 85086-0000

Office Phone: (480) 560-7182
FAX:

# Samples: 2 AA Rec: 12/1/2023 Method: Modified SW 846 3050b/7000B Pb in paint by weight AA Analysis
Client Job: Lift Station 76 PO Number:
Report Date: 12/5/2023 Date Analyzed: 12/5/2023 Routing Number: -

Method and Analysis Information: Fiberquant Internal SOP: AApw

The received samples were analyzed for Pb (total) using "Test Methods for Evaluating Solid Waste" (SW 846, December 1996 updates). The
extraction/digestion method was SW 3050b. The analytical method is "Flame Atomic Absorption Spectrophotometry”, modified EPA method 7000B.
Briefly the procedures are as follows. The incoming paint samples are first homogenized by mixing and crushing. A sub-sample is weighed to
approximately 0.1 gm into a 50ml centrifuge tube. To the run stream are added the quality assurance samples described below. Six mls of
concentrated HNO3 and one ml of 30% H202 are added to each container. The tubes are caped and heated for at least 1 hour at ~98 deg. C. After
cooling, the contents of the centrifuge tube are brought up to exactly 25 mls, completing the digestion/extraction. The modification is that deionized
water is used for the blanks (initial and continuing calibration) instead of an acid and matirx matched digestate.

The sample and quality assurance extractions are then analyzed on a Thermo ICE 3000 flame atomic absorption spectrometer or a Perkin Elmer
Aanalyst 200. The wavelength and other instrumental settings are set according to the manufacturer's recommendations and as specified in the
7000B method. Absorptions are recorded from sample and standard solutions. A calibration curve is fitted to at least three standard solutions, and
the concentrations of the sample extracts are calculated from the curve. The parts per million for each sample is calculated from the extract
concentration and area of the sample in cm2.

The results from this analysis are generally compared to the HUD Guidelines standard of 5,000 parts per million (ref.). Paint sampling for compliance
with OSHA 29 CFR 1926.62 is not recognized nor does 29 CFR 1926.62 define what lead-based paint is. The historical coefficient of variation for this
method is approximately 20%. The results are reported to two significant figures. The Sample Reporting Limit (RL) listed below is twice the Sample
Detection Limit, which is calculated for each sample from the experimentally determined Method Detection Limit. The limit of reliable quantitatiion is
generally regarded as five to ten times the limit of detection. Therefore, smaller sample with masses less than 0.04 grams may give results too near
the 5,000 ppm standard to be reliable. Problems in analysis or other information is provided in the "Analytical Notes" below. Blanks, if analyzed, are
treated the same as samples and are not used for correcting non-blank results.

The following on-going quality assurance program was followed to ensure reproducible and dependable results:  All analysts are degreed scientists
trained extensively in-house for at least two months prior to un-supervised runs. Blank matrix samples are analyzed at a rate of 5% (at least one per
run). Reference standards are analyzed at a rate of 5% (at least one per run), and compared to statistical records via control charts. Spiked matrix
samples are analyzed at a rate of 5% (at least one per run), and compared to statistical records via control charts. Duplicate samples are analyzed at
a rate of 5% (at least one per run) if duplicates can be made from the sample (otherwise, twice the number of spikes are performed), and compared
to statistical records via control charts. For each instrumental run, the spectrometer is checked for sensitivity and stability. The calibration standards
are made fresh weekly, and checked each run against a calibration verification standard from another source. All calculations are performed twice -
once in a calibration spreadsheet, and once during the report generation, and also checked by hand. All quality checks performed for these samples
were in control except as detailed in the "Analytical Notes" below. Fiberquant participates in the Environmental Lead Proficiency Analytical Testing
(ELPAT) program, is accredited by AIHA LAP, LLC for environmental lead samples (AIHA Lab #101593), and is recognized by the National Lead
Laboratory Accreditation Program (NLLAP) for the analysis of Pb in paint. Accreditation does not imply endorsement by the EPA, any other United
States governmental agency or any private agency or association. Each lab analysis refers only to the sample tested, and may not, due to the
sampling process, be representative of the material sampled. This report may not be reproduced except in full, without the approval of Fiberquant
Analytical Services.

Some results may have been calculated using client supplied data, such as volume or area sampled, for which Fiberquant assumes no liability for accuracy.

Job Analysis Notes:

5025 S. 33rd Street Phoenix, Arizona  85040-2816 Phone: 602-276-6139 1-800-743-2687 FAX: 602-276-4558
Page 1 of 2 Fiberquant, Inc.



Calibration Curve:
16 AA Calibration Curve
Pb
14 1
Run # 17326 12/4/2023 12 1
) 10 -
Instrument: iCE 3000 ‘ Standards: ppm | avg. mAbs. §8 4
1 | 0.2 9 6
2 | 2.008 80 4
3 | 10.04 372 2
4 | 15.06 530 04
ax2 0.00000862 0 200 400 600
bx 0.02381093 b
c 0.01082456 as
R2 0.99998235
Analysis Results: _ JobNumber: | 202311336 | | AApw |
Lab Number Client Number | Date | Condition | Weight(gm)  ug/ml | mi| Dil | Analyte| wt% ppm |  RL(ppm)
2023-11336- 1 76-L-01A 11117/2023 | acceptable | 0.2004 00346 25| 1 Pb | <0.0025 <25 25
2023-11336- 2 76-L-02B 11117/2023 | acceptable | 0.1106 00346 25 1 Pb | <0.0045 <45 45
//}/7 LA
arfery (A
Analyst: MARTIN A. ESQUER ; Printed: 05-Dec-23
Original Print Date: 05-Dec-23

<

e

\V A\~ 4
Larry S. Pie%Approved Accreditation Signatory

5025 S. 33rd Street 85040-2816
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FIBERQUANT /Z
Z/ANALYTICAL SERVICES

Fiberquant Analytical Services 5025s.334st;
Phoenix, AZ 85040; Phone: 602-276-6139; FAX: 602-276-4558;
info@fiberquant.com

Analysis Request/Chain-of-Custody Form

Submitted by (Company)
RFI Consultants L1.C
Address

2225 W. Speer Trail

City, State, Zip Code
Phoenix, AZ 85086

Phone
(480) 868 - 8523

FAX
N/A

Email
Devon_RFI@Yahoo.com

Invoice to (Company)
RFI Consultants LLC

Address
2225 W. Speer Trail

Cily, State, Zip Code
Phoenix. AZ 85086

FAX
N/A

Phone
(480) 560 - 7182

Contact (print)
Devon Carr -

z 2z
Sampled by (signature)

' 472

IO NP TN PRSP J30>

PO Numbe:
N/A

Job Number or Project Natis” ¥~
AT Le $ortenn 10

<Analysis Method Requested>
ONLY ONE METHOD per COC

Turn-around-time
(circle one)

Rush Nom | Ext

Method>  improved Interim

Asbestos | Analyze > Al ATPF

by PLM ["1fATPFthen > bylayer by Sample

Single Layer Protocol >  Yes No

Urgent | <6 1-3 15
Rush | hrs | days 30
<3hrs days

Fibers

by PCM | Method> 7400 (Ara) ORM (Persons)

<4 hrs 24 hrs -

in Air > AHERA Mod. AHERA

uhs | 35

<6 hrs
days

Asbestos | inWater"> Waler Sludge

by TEM
in Buik (Annex2) > Chatfield Full Quant.

1-2 days 35

days NA

inOust> ASTM D5755

510

days NA

3-5days

Anglyte> | Pb Cther

Fiter> | MCE FG

by Area (mi
eight

Paint>
Soil >

Pb by
FLAA

Matrix >

Wipe >
Initial here certifying wipes used are ASTM
£1792 compliant

<G hrs N/A

AirSample> | Zefon Aller Other

Bulk > Sample  Swab
Quaitative (% & type)

Quantitative {type/cm2)

Fungi

Tape Lift>

<G hrs 1-2

days N/A

Optical
Soot

1-2

<6 hrs days

N/A

ASTM D6602-03b
Optical & TEM

35

days NA

1-2days

Other

Call Call

Sample # (1 per line) Description/Location

Sampte Date

Sample Time

Vol. or Area

D90 -L-0lA D1 fivon

N-1r7-2023 | 1000

D1, -1-0205 Rutieds

\|-171-202 | 1010

3)

4)

5

6)

7)

8)

9)

10)

11)

12)

13)

14)

15)

16)

17)

18)

19)

20)

1)Relinquished by: Ti

Date:
\2-0k702%

3)Relinquished by: Date:

Time:

VEN-23

4)Received by: Date:

Time:

"W us
Print

— 20/ 4

Fiberquant assigned
Job Number>

Review of Analysis Request (Initials): 99}1 (

Page

of

Important: By signing above you as Fiberquant’s customer are agreeing to payment within 30 days unless other arrangements are made in writing.
Note: Data completed by client (including number and identity of samples) Is assumed to be correct until it is verified at time of sample preparation.
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e 1661 E. CAMELBACK
; PHOENIX, AZ 85016

°© 602-333-2200
Stanley Consultants mc.

| HEREBY CERTIFY THAT THE "AS—BUILT" MEASUREMENTS

AS SHOWN HEREON WERE MADE UNDER MY SUPERVISION

OR AS NOTED AND ARE CORRECT TO THE BEST OF MY
KNOWLEDGE AND BELIEF

REGISTERED PROFESSIONAL ENGINEER




e 1661 E. CAMELBACK
; PHOENIX, AZ 85016

°® 602-333-2200
Stanley Consultants nc.

PART OF "AS—BUILT" SUBMITTAL
NO "AS—BUILT" MEASUREMENTS
ON THIS SHEET

REGISTERED PROFESSIONAL ENGINEER




e 1661 F. CAMELBACK
; PHOENIX, AZ 85016

® 602-333-2200
Stanley Consultants .

PART OF "AS-BUILT" SUBMITTAL
NO "AS-BUILT" MEASUREMENTS
ON THIS SHEET

REGISTERED PROFESSIONAL ENGINEER




e 1661 E. CAMELBACK
; PHOENIX, AZ 85016

® 602-333-2200
Stanley Consultants .

PART OF "AS—BUILT" SUBMITTAL
NO "AS-BUILT" MEASUREMENTS
ON THIS SHEET

REGISTERED PROFESSIONAL ENGINEER




"PER PHOENIX CITY CODE, CHAPTER 2, SECTION 2-28 ,

KNOWLEDGE AND BELIEF
REGISTERED PROFESSIONAL ENGINEER

| HEREBY CERTIFY THAT THE "AS—BUILT" MEASUREMENTS
AS SHOWN HEREON WERE MADE UNDER MY SUPERVISION
OR AS NOTED AND ARE CORRECT TO THE BEST OF MY

N: 1029694.906 AB
E: 630558.107 AB

N: 1029694.967 AB

N: 1029695.013 AB /
E: 630584.620 AB

N: 1029695.019 AB
E: 630604.984 AB

ELECTRICAL PAD LINE UP

N: 1029694.982 AB
E: 630650.299 AB

N: 1029696.254 AB
E: 630654.288 AB

N: 1029695.092 AB
E: 630608.585 AB

E: 630565.380 AB

DETAIL |1/
c1|c1
SN E—
SCALE: NTS

N: 1029696.24/ AB

E: 630662.687 AB

Contact Arizona 811 at least two full

working days hefore you hegin excavation

AR|ZONABII

Gall 811 or click Arizona811i.com
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<0 RATING MIN.
xS SOINT MIN MOTOR DATA
o, TAG NO.|  TYPE SHUTOFF | SUCTION /| PUME RPM | PUMP REM1 el TvpE SPECS
£Z CAPACITY N EFF T psn ] HEAD (FT) | PISGIARGE MOTOR
T = . .
= = (cPm) | HEAD (FT) (%) AVAILABLE HP RPM (MAX)| VOLTAGE | PHASES (H2)
a MP—001|SUBMERSIBLE| 352 155 57.50 — 234 4 IN — 3530 MECHANICAL 35 3530 460 3 60 11318
MP—002|SUBMERSIBLE | 352 155 57.50 — 234 4 IN — 3530 MECHANICAL 35 3530 460 3 60 11318
VALVE SCHEDULE EXPOSED PIPING SCHEDULE
7 ALVE NO.| VALVE TYPE AND SIZE  [JOINT TYPE ACTUATOR TYPE SPECS ABBREV SERVICE SIZE MATERIAL JOINTS SPECS
0 ARV—001 | AIR RELIEF VALVE—2 IN | THREADED NONE 15119 FM RAW WASTEWATER 6IN DIP THICKNESS CLASS 53 FLANGED 15050
= \RV—002 | AIR RELIEF VALVE—2 IN | THREADED NONE 15119 PLAIN END /SOLVENT
5 CV—001 CHECK VALVE—6 IN FLANGED NONE 15114 RWW- | RAW WASTEWATER | 2 IN CPVC SCHEDULE 80 WELD /FLANGED | 19050
3 CV—002 CHECK VALVE—6 IN FLANGED NONE 15114
v PV—001 PLUG VALVE—6 IN FLANGED | MANUAL—HAND WHEEL | 15112
F PV—002 PLUG VALVE—6 IN FLANGED | MANUAL—HAND WHEEL | 15112 BURIED PIPING SCHEDULE -
0 PV—003 PLUG VALVE—6 IN FLANGED | MANUAL—HAND WHEEL | 15112 "BEREV SERVICE SI7E T ATERIAL TOINTS SPECS 5|,
y4 PV—004 PLUG VALVE—6 IN FLANGED | MANUAL—HAND WHEEL | 15112 SS RAW WASTEWATER 18 IN VCP EXTRA STRENGTH | BELL AND SPIGOT | 15050 9
0 PV—005 PLUG VALVE—6 IN FLANGED | MANUAL—HAND WHEEL | 15112 =y AW WASTEWATER 5 N e “ ANGED 5050 =
§) PV—006 PLUG VALVE-6 IN FLANGED mmgﬁt:gﬁg&wﬁsgt 15112 FM RAW WASTEWATER | 8 IN (OD) HDPE WELDED /FLANGED | 02530
v PV—007 PLUG VALVE—8 IN FLANGED W) VB & C 15112 FM RAW WASTEWATER |18 IN (OD) HDPE WELDED /FLANGED | 02530
MANUAL—BURIED TYPE 3 IN AND
8 PV—008 PLUG VALVE—8 IN FLANGED W/ VB & C 15112 RWW RAW WASTEWATER | S0 bR SST THREADED 15050 g
PV—009 PLUG VALVE—8 IN FLANGED | MANUAL—BURIED TYPE | 15112 TARGER =1l
PV—010 PLUG VALVE—8 IN FLANGED | MANUAL—BURIED TYPE | 15112 SST | RAW WASTEWATER | ey "3 |y SST FLANGED 15050 z
PV—011 PLUG VALVE—8 IN FLANGED | MANUAL—BURIED TYPE | 15112 SOLDER TYPE WITH 2
3 IN AND THREADED OR
W POTABLE WATER | S\ (R COPPER FLANGED ADAPTERS| 15050
- FOR VALVES
Wy o W POTABLE WATER 4 IN DIP RESTRAINED 15050 .
<2 = SPIGOT =||"
059 COMPRESSION OR IN
%Emg STDR STORM DRAIN 8 IN CISP CCORDANGE WiTH | 15050 .
B CISPI301 5
HZu SPIGOT Lt
L SE COMPRESSION OR IN =
Hﬁi% STDR STORM DRAIN 12 IN CISP CCORDANGE WiTH | 15050 2|4
50 CISPI301 ol
| T u
Cgre STDR STORM DRAIN 18 IN DIP FLANGED OR 15050 i
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5 /
M <C — r—a— r—— g — 7T o . .d. . ™ . r—a— —= = -.
D m . ' v . . 4 .‘ v . ' v . v
e i —— — —+ s —— = §0 o3
xS ‘ NIRRT | B ¢ PIPE 4 ) ADJUSTABLE PIPE
Yo Al e _\ A o\ SADDLE SUPPORT
=y , » TYPICAL ASPHALT C T 1o + GRINNELL FIG 264,
i’ 12 12” B—LINE SYSTEMS
= - — PAVEMENT SECTION vy
g | SEE SHEET C5 . o FIGURE B3093
M=) 7 ' 8, . Cal |1 m
_ ] | B segsise s 1+, oy - b = A GUSSETTED RIBS
2 o | paon RN l “?g e l FOR 8” DIAMETER
=0 S EEEER . - a-224. -8 * AND LARGER PIPE
g USRI CRUSHED  STONE - - 1= L)
2 o OF BURY 5 o _ 7 &S SPECIFED ) bl SQUARE __[D]
=5 L (TYP) FINISHED 3 GROUT
xZ =1 91 ” _ #5012 T &B_ FLOOR TYPE 316 S
e P! I : 2" SW. . =~ - e e —_ ADHESIVE AN
TS 2'-0" N W SR / 4" MIN FOR ALL 3" AND SMALLER DIA OD PIPE ) S ;- 41, BOLTS, NUTS
== MIN P 6” MIN FOR ALL 4" T0 9” DIA OD PIPE 50 WASHERS, LE
= 1 _ _ ‘i 12" MIN FOR ALL 107 TO 23"DIA OD PIPE et VARIES (TYP)
a) L . = T 16" MIN FOR ALL 24” AND LARGER DIA OD PIPE Z
© = o D \\
I NOTES:
CONCRETE —_—=
- 24 SQ ENCASEMENT 1. PROVIDE SOLID CONCRETE BLOCK UNDER PIPE FOR SUPPORT (NOT ADJUSTABLE PIPE SADDLE SUPPORT TABLE
\OTES SHOWN FOR CLARITY) NOMINAL INOMINA B . pownal ¢ i
: PIPE SIZE| A MIN MAX D
1. FIELD LOCATE. 2. PROVIDE PIPE JOINT WITHIN 12" OF ENDING CONCRETE ENCASEMENT e T [0 s [ o7 | & [ o] 7
y4 2. GUARD POSTS FOR EACH HOSE BIB
0 WHERE DIRECTED BY THE OWNER. ADJUSTABLE PIPE SUPPORT
F UNDER SLAB PIPE AND CONDUIT ENCASEMENT
0 HOSE BIB DETAIL 5 DETAIL 10
J DETAIL 7 M1[M4 M2 M4
Y — SCALE: NTS
l_ C1,|2mI SCALE: NTS o
) SCALE: NTS 3|
g 2
%
0 — T )
EQUIPMENT BASE, THICKNESS TYPE 316 SST ANCHOR BOLT, 1" MIN GROUT
4 AS RECOMMENDED BY NUT AND WASHER AS REQUIRED
0 EQUIPMENT MANUFACTURER ——__ BY EQUIPMENT MANUFACTURER 3/4” CHAVFER (TYP) )
L E
DECOMPOSED GRANITE 4|
------- UNLESS SHOWN =
, 1 OTHERWISE (TYP) <
| N
Ll & > E—' C:":
<° 3 JE M4 M4 Ell
Z =< _|
éEg? % ; /—EDGE OF EQUIPMENT BASE : .
o~ - ol S o ..
W ~<C = —] [h'd
&Zém E E ::L> » §
To Sk °lz - 4” ABC EXCEPT COURSE S|y
S0 @ | Z * AGGERATE AT GENERATOR Z|
(X)D'Z(f) (o) ) * Pee st gie%et giavet g, ol |
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”N’.ng _|* | _TO BE DETERMINED BY EQUIPMENT MANUFACTURER L NOTES: 'T 5
I o b4
n:Z(f)l— _ ) ” ” [
. = x = 3—6” FOR GENERATOR EQUIPMENT BASE, 4” FOR ALL OTHER TYPES OF EQUIPMENT >|5
Eg;g CONCRETE PAD PLAN 2|5 !
598 e 1661 E. CAMELBACK # = 1'—8” FOR GENERATOR EQUIPMENT BASE, 10” DEEP FOR ALL OTHER TYPES OF EQUIPMENT AND STORAGE SHED o|E
°z5a DETAIL 11 = PHOENIX, AZ 85016 4
ui o c1lma R 602-335-2200 wsxx = EXCAVATE 3'—0" DEEP AND 3’0" ON EACH SIDE OF GENERATOR FOUNDATION AND REPLACE <|Z
6T Stanley Consultants mc. x| 2
SZF —— WITH SUITABLE EXCAVATED OR BORROW MATERIAL, COMPACTED PER SPECIFICATIONS Zla
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SUPPLY, 1" IPS SEE SHEET
C3 FOR ROUTING.

PROVIDE 2" THICK FOAM
INSULATION WRAPPED IN
ALUMINUM  JACKET

WASTE, 14" IPS
GALVANIZED STEEL

FLOOR PENETRATION
SEE DETAIL THIS SHT.

Contact Arizona 811 at least two full
working days hefore you begin excavation

AR|ZONABII

A B C D E F G H J K | L
o 2’_53/8” .
= : ] ]
L EXTENDED PIPE CLAMP — - |
g ? QTY 1 - S Q?
| I
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ORIt
SEE NOTE 1
g FOR FLOOR & o N
T PENETRATION ’——~ N\ / |, —TaNK SIDE oR
= <C ry + * v v
HES) £ SLEEVE \ . o OUTSIDE . FLOW SWITCH
=% I . | PROVIDE 2” THICK FOAM
aw I TYPE INSULATION WRAPPED
-0 R I IN ALUMINUM JACKETING
NE " Lo DUST COVER \
LD e | ' L1
e > ma——__ ___1 .
oy A g BT P (OPEN POSITION) ~_ \
0 MECHANICAL S T N \
=" EXPANDING v .. .7 .| PIPE_SLEEVE, MINIMUM iy
'y % ' .o SCHEDULE 20, DIAMETER \—1 :
A= RUBBER SEAL N SHALL BE AS RECOMMENDED g SN \
= - ?ﬁﬁﬁAglEDEOR BY THE MECHANICAL SEAL ! t \_ ] \
O A MANUFACTURER
B @
% i ~I 2 ] .
02 | STRANER "\ L —J5" SCALD VALVE
TS NOTES: |
= N DRAN PIPE
EP_RING SHALL HAVE A MINIMUM
METER 3" GREATER THAN THE W \
ITSIDE_PIPE DIAMETER. ]
>E SLEEVE_MATERIAL SHALL BE " \
AINLESS STEEL TYPE 316 \
+* CONCRETE. SLAB | DRAN PIPE
B WALL AND FLOOR PIPE Wi 40 1260 | | \
PENETRATION Lo N S > _
SLOPE ‘-. A~/.A'.->A\~.A' A.-. A\‘A. a : a ) A.-A. - “
DETAIL |12 TSN e — —t——— e |
w7lus O e ey BB A LR P
— ) 0 ) ) ) )
SCALE: NTS EOBIOEOEOEOEOEOE R 2220 JOIEEO?
4" AB PER MAG 702 PS’2IN_ 5 oy FEET OF
5 CRUSHED ROCK
Z : EMERGENCY EYEWASH/SHOWER DETAIL
0 THRUST LUG SEE :
0 DTL 14 THIS SHT
CAAAANANANANANANAAL FLEXIBLE COUPLING DETAIL 15
SEE SPECIFICATIONS e v
14 ER AND SEWER PIPE | TIE ROD AS SPECIFIED, =
0 DETAILS : THREADED BOTH ENDS e T
L AR et e ¥ 36 MA><_+1 DOUBLE HEX NUT AND § PHOENIX, AZ 85016
/ _ ® 602-333-2200
DETAIL MZLMS =l WASHER (TYP EACH SIDE) Stanley Consultants
SCALE = NTS A o L L T
= AS SHOWN H N W MADE UN MY SUPERVISION
RACKETS FROM PPS PIPE FITTING OR OR AS NOTED AND ARE CORRECT TO THE BEST OF MY
: ) IN LIEU OF HANGER || VALVE (TYP) KNOWLEDGE AND BELIEF
W o & BRACKET ORIGINALLY INCLUDED IN DETAIL AB EE— — = REGISTERED PROFESSIONAL ENGINEER
[0
<2 = (1) 1"- U-BOLT PER GRINNELL CO #137
2 |C:> < Ll &
<C - —
$0a 2 (2 BRACKET SIMILAR TO GRINNELL CO #195 FOR LOAD NOT ~Z FLANGE
Mo EXCEEDING 1,500 LBS AND SIMILAR TO #199 FOR LOADS NO. TIE Sy
X PIPE SIZE TIE ROD DIA : TIE BOLT DIA 2
e OF 1,500—3,000 LBS. FOR LOADS EXCEEDING 3,000 LBS, RODS REQ'D g
fx3% BRACKETS MAY BE CONSTRUCTED OF CHANNELS OR - - - s
gt ANGLES WITH REQUIRED STRENGTH. SUCH BRACKETS TO 6 3/4 2 3/4 S°
REGY BE REVIEWED BY THE ENGINEER. WHEN LOADS ON 22
dHuwe BRACKETS ARE EXCESSIVE, FLANGES ARE TO BE INCREASED NOTES: 0’ S
A TO DISTRIBUTE THE LOAD OVER A LARGER AREA OF WALL. Ea <
Z
Oz
FEEo 1. PROVIDE TIE RODS WHERE FLEXIBLE COUPLING RESTRAINTS ARE SPECIFIED AND AT
REED G ¥ OR § U—BOLT PER GRINNELL COMPANY #137 FOR 2" ALL OTHER LOCATIONS INDICATED ON THE DRAWINGS
“'_< 2 ”
oh 2 AND 4° DIAMETER AIR RELIEF DRAINS AND 3" CARRIER 2. ORIENTATE AND SPACE TIE RODS AS REQUIRED TO EVENLY DISTRIBUTE PIPE DRILL HOLES SAME
I PIPE DRAIN. PRESSURE. SIZE AS FLANGE, TYP
n I3
1283 LOCATION OF HANGERS AND BRACKETS TO BE APPROVED 3. PROVIDE SUFFICIENT SPACE SO COUPLING CAN BE SLIPPED AT LEAST ONE NOTES
258 BY ENGINEER. DIRECTION TO CLEAR JOINT
N 1.PLATE SHALL CONFORM TO ASTM A 283, GRADE D.
o d
SZoF ALL HANGERS, BRACKETS AND ANCHORS IN WETWELL,
> O< ODOR CONTROL FACILITY, CHEMICAL FEED SYSTEM AND FLEXIBLE COUPLING RESTRAINT DETAIL THRUST LUG
SHES VAULTS SHALL BE TYPE 316 STAINLESS STEEL.
<85 DETAIL |13 DETAIL |4
552 M1, M2|us, Ms|ws,
TEoE SCALE: NTS SCALE: NTS
o D
5x&3
FPow
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A B | C D | E | F G | H | J | K | L M
AREA CLASSIFICATIONS DESCRIPTION CONDUIT CONTINUED DESCRIPTION EIRE ALARM SYSTEMS DESCRIPTION LICHTING CONTINUED
INDICATES THAT ALL ELECTRICAL EQUIPMENT AND MATERIALS INSTALLED WITHIN CONDUIT HOMERUN, XXX DENOTES DESTINATION CONTRACTOR X
AP THE ROOM OR AREA IN WHICH THIS NOTATION APPEARS SHALL BE OF NEMA 12 B XXXX SHALL FIELD ROUTE FROM EQUIPMENT TO DESIGNATED LOCATION TYPE FIRE ALARM HEAT DETECTOR 135Y FIXED TEMPERATURE UNLESS v
— CONSTRUCTION (OR GASKETED AND SUITABLE FOR USE IS A WET LOCATION . O, OTHER— WISE NOTED. "200 DENOTES 200YF TYPE, 'R XX FLUORESCENT TYPE LUMINAIRES. SEE SCHEDULE
= WHERE NEMA STANDARDS DO NOT APPLY) UNLESS OTHER—WISE NOTED (2)-3"C, DENOTES A QUANTITY OF TWO (2) 3—INCH CONDUITS EACH CONTAINING R DENOTES FIXED TEMPERATURE RATE—OF—RISE TYPE. 9 FOR SPECIFICS. NOTATIONS SAME AS ABOVE.
w : 3—#3/0, 1-#2G  THREE NO. 3/0 AWG CONDUCTORS AND 1 NO. 2 AWG GROUND CONDUCTOR | FIRE ALARM DUCT SMOKE DETECTOR PHOTOCELL TYPE NL
D L INDICATES THAT ALL ELECTRICAL EQUIPMENT AND MATERIALS INSTALLED WITHIN DENOTES A QUANTITY OF TWO INSTRUMENT CABLES. EACH CABLE TO ©) UNLESS OTHERWISE NOTED: " DENOTES. IONIZATION TYPE. TFE)&%AFIESWQ%H L?M'Q"i}%’%iTYZ!L“TPJEEéOS&”A&R
@ WET THE ROOM OR AREA IN WHICH THIS NOTATION APPEARS SHALL BE OF NEMA CONSIST OF TWO NO. 16 AWG CONDUCTORS TWISTED TOGETHER AND TYPE ol
o 2 PR #16 TWSH BE TYPE "A” UNLESS OTHERWISE NOTED. SEE
Ll 4X CONSTRUCTION (OR GASKETED AND SUITABLE FOR USE IN A WET COVERED WITH A METALLIC SHIELD AND AN OVERALL PROTECTIVE JACKET. @: FIRE ALARM DUCT SMOKE DETECTOR LIGHTING FIXTURE SCHEDULE FOR TYPES
%) LOCATION WHERE NEMA STANDARDS DO NOT APPLY) UNLESS OTHER—WISE REFER TO THE SPECIFICATIONS FOR THE EXACT CABLE TO BE PROVIDED.
. NOTED. SAME AS ABOVE EXCEPT CABLE TO CONSIST OF THREE NO. 16 FACP— FIRE ALARM CONTROL PANEL NO. 1 S O o e RN s TE
m < INDICATES THAT ALL ELECTRICAL EQUIPMENT AND MATERIALS INSTALLED AWG CONDUCTORS TWISTED, SHIELDED AND COVERED WITH AN :
~© WITHIN THE ROOM OR AREA IN WHICH THIS NOTATION APPEARS SHALL 2 TR #16 TWSH  GVERALL PROTECTIVE JACKET. REFER TO THE SPECIFICATIONS FOR FAVP— FIRE ALARM VENTILATION PANEL NO. 1 (WITH GRAPHIC PANEL) .
CORROSIVE - THE EXACT CABLE TO BE PROVIDED. "E1”
= o RESISTANT CONSTRUCTION. SUITABLE FOR USE'IN. A WET LOGATION FARAP= FIRE ALARM REMOTE ANNUNCIATOR NO. f LP=X FIXTURE TYPE. SEE SCHEDULE FOR SPECFICS.
= <C DENOTES A QUANTITY OF TWO INSTRUMENT CABLES. EACH CABLE Y 7 \ -
xS WHERE NEMA STANDARDS DO NOT APPLY) UNLESS OTHERWISE NOTED. FIRE ALARM MANUAL PULL STATION, MOUNT UP X= PANELBOARD NAME
o 2 PR #16 TW TO CONSIST OF TWO NO. 16 AWG CONDUCTORS TWISTED TOGETHER M RE | . OIRCUIT NUMBER
>0 INDICATES THAT ALL ELECTRICAL EQUIPMENT AND MATERIALS AND AN OVERALL PROTECTIVE JACKET. REFER TO THE WP 4'—0" WP DENOTES WEATHERPROOF COVER - =
an CLASS 1, DIV. 1] INSTALLED WITHIN THE ROOM OR AREA IN WHICH THIS NOTATION SPECIFICATIONS FOR THE EXACT CABLE TO BE PROVIDED. REMOTE EMERGENCY LUMINAIRES “E2”—FIXTURE
d ﬂ GROUP D APPEARS SHALL CONFORM TO N.E.C. REQUIREMENTS FOR THE (3)-4"C THREE 4—INCH CONDUITS F OUTDOOR WEATHERPROOF FIRE ALARM MASTER BOX ~> 7 TYPE. SEE SCHEDULE FOR SPECIFICS
. HAZARDOUS AREA CLAS— SIFICATION SHOWN.
b= o BARE COPPER GROUNDING CONDUCTOR AWG #4/0 \V4 CEILING MOUNTED EXIT SIGN "X1” LUMINAIRE TYPE.
D BREAKERS UNLESS NOTED OTHERWISE OR SPECIFIED F WP FIRE ALARM SPEAKER. MOUNT UP 7'—8” X1 SEE SCHEDULE FOR SPECIFICS
o SNGLE LNE  PLAN CONTROL DIAGRAM CONDUCTORS ' QR -2 i eesono Nae
) =
n < A | FIRE ALARM STROBE, WALL MOUNT UP 6'-8" OR AT CEILING * SP= SELF POWERED
29 XXX DRAWOUT MEDIUM VOLTAGE POWER BREAKER UPPER NUMBER | CONDUCTORS NOT CONNECTED O
= SO INDICATES LONG TIME TRIP SETTING LOWER NUMBER ! ' CONDUCTORS CONNECTED FIRE ALARM HORN AND STROBE LIGHT — = X2 WALL OUTLET EXIT SIGN. ARROW INDICATES DIRECTION OF
©O INDICATES BREAKER CONTINUOUS CURRENT RATING r COMBINATION, MOUNT UP 6'—8 'n_y  EXCESS "X2" LUMINAIRE TYPE. SEE SCHEDULE FOR SPECIFICS.
= N - X= PANELBOARD NAME
=5 o THERMAL—MAGNETIC CIRCUIT BREAKER TRIP RATING ABOVE; FRAME ( ) CONDUCTOR SHIELD 3= R A OB AND > IROBE. LIGHT ? Y Y=, ORCUIT NUMBER
¥ = XP> oL cBll  RATING BELOW. TYPICAL FOR OTHER TYPES OF BREAKERS. ' SP= SELF POWERED
= o BREAKER TO BE 3 POLE UNLESS NOTED OTHERWISE AS 1P OR 2P MISCELL ANEOUS
nS CONDUCTOR SHIELD TWISTED PAIR SPRINKLER VALVE SUPERVISORY SWITCH
TS COMBINATION MOTOR STARTER WITH MOTOR CIRCUIT SINGLE LINE PLAN
== co—y PROTECTOR, MAGNETIC CONTACTOR AND OVERLOAD ——
% ##A/ # PH [}  PROTECTION FIELD CONDUCTOR SHIELD FO FIRE ALARM BELL L _ CONDUCTORS OR CONDUITS CROSSING
o) N X= AMPERE SIZE, Y= FVNR—FULL VOLTAGE, NON—REVERSING e PATHS BUT NOT CONNECTED
S5 o FVR— FULL VOLTAGE REVERSING ~ N o
(XXK) RVNR—REDUCED VOLTAGE NON—REVERSING 2S1W—TWO SPEED, >< FIELD CONDUCTOR SHIELD TWISTED PAIR FB WEATHERPROOF HI—-DENSITY FIRE ALARM STROBE LIGHT %
ONE WINDING 2S2W—TWO SPEED, TWO WINDING Z= NEMA SIZE \—— ~/ | s
Y y MOTOR STARTER WITH MAGNETIC CONTACTOR AND OVERLOAD PROTECTION _T_ — CONDUCTORS ELECTRICALLY CONNECTED ®
7 7 Y= FVNR—-FULL VOLTAGE, NON—REVERSING EARTH GROUND é
FVR— FULL VOLTAGE REVERSING — SPRINKLER FLOW ALARM SWITCH
RVNR—REDUCED VOLTAGE NON—REVERSING 2S1W—TWO SPEED FomT Tt 1
' | | INDICATES LIMITS OF EQUIPMENT
ONE WINDING 2S2W—TWO SPEED, TWO WINDING Z= NEMA SIZE oM ADDRESSABLE CONTROL MODULE , , — OR WIRING ENCLOSURE
CHASSIS GROUND Lo J
COMMUNICATION SYSTEMS
Z MM ADDRESSABLE MONITOR MODULE D% L FUSE AMPERE RATING AS NOTED
0] — TELEPHONE TERMINAL BOARD 4FT X 8FT X 3/4 VERS '
F INCH UNLESS NOTED OTHERWISE NEUTRAL D) SMOKE DETECTOR Uy
TELEPHONE OUTLET, WALL TYPE (MOUNT 1'—6" AFF UNO o—>0 SEPARABLE CONNECTOR
0 v ( ) SIGNIFICATION SHOWN. CROUNDING — FUSE DISCONNECT
a v SINGLE LINE PLAN AMPS
TELEPHONE OUTLET AND FLOOR BOX
— Y Y Y . x
- JT_ é GROUND ROD INDUCTOR 3
) \\ 4 TELEPHONE/DATA OUTLET, WALL TYPE (MOUNT 1'—6” AFF UNO) ISCRETE. INPUT - K — KEY INTERLOCK 2
Z — @ GROUND ROD IN GROUNDING WELL :
0 N4 TELEPHONE /DATA OUTLET AND FLOOR BOX = E[K — ELECTRONIC KEY INTERLOCK
0 o _ ®  GROUND ROD IN TEST WELL L \_/\/Q: CORD AND PLUG CONNECTION.
@_ PAGING SPEAKER, WALL MOUNTED DISCRETE OUTPUT —
14 "H1” AND ”C1” DENOTES TYPE. H=HORN, C=CONE N
— THERMOSTAT
0 |>@>H1 — & - GROUND GRID CABLE CONNECTION, WELDED @ "
L t 3
PAGING SPEAKER, WALL MOUNTED, _ N N S
H3 BI—DIRECTIONAL NOTATIONS SAME AS ABOVE ANALOG INPUT LICHTING . OCCUPANCY SENSOR .
$ SINGLE POLE SWITCH "a” INDICATES SWITCHLEG =
a SHALL CONTROL LUMINAIRES WITH "a” DESIGNATION — PHOTOCELL 2
A " »
PAGING SPEAKER, FLUSH MOUNTED CEILING TYPE DOUBLE POLE SWITCH "b” INDICATES SWITCHLEG
@02 % SHALL CONTROL LUMINAIRES WITH "b” DESIGNATION — ESA EMERGENCY SHOWER ALARM STATION
ANALOG OUTPUT 3 THREE WAY SWITCH “c” INDICATES SWITCHLEG
W o v S PAGING STATION, SURFACE MOUNTED 3 SHALL CONTROL LUMINAIRES WITH "c” DESIGNATION — —5 SINGLE FACE CLOCK AND CLOCK HANGER OUTLET
<° = $4 FOUR WAY SWITCH "d” INDICATES SWITCHLEG SHALL §
0gn" Ve EEESJERW&%U%?USFTE? s SSB'IRO'-- FOR CEILING d CONTROL LUMINAIRES "d” DESIGNATION
<Cp= $M SINGLE POLE, DOUBLE THROW MOMENTARY JUMPER (OPTION 1) <
Fo% RESISTOR OR RESISTIVE ELEMENT CONTACT SWITCH. CENTER OFF
|_ ’ 3
w5 A PAGING SPEAKER AMPLIFIER ASSEMBLY 4P SINGLE POLE SWITCH AND PILOT LIGHT &
L= 0w OVERLOAD RELAY THERMAL ELEMENT (HEATER) o
"3 | conpuIT i 2|3
Ll
wog% EXPOSED CONDUIT STRIP HEATER OR HEATING ELEMENT PULL BOX JUMPER (OPTION 2) o f
(6]
-l UNDERGROUND DUCT BANK OR CONCEALED CONDUIT IN CONCRETE / HIGH VOLTAGE, GROUP OPERATED, AIR—BREAK S|
NZTu FLOOR, CEILING OR WALL UNLESS OTHERWISE INDICATED OR NOTED. * SWITCH * CONTINUOUS AMPERE RATING Ca LIGHTING CONTACTOR WITH NUMBER OF POLES AS 0 MOTOR SWITCH Wi
zgF<* | —>» INDICATED a—CONTACTOR NUMBER (C1, C2, ETC.) Z|®
Sozu s INDICATES CONDUIT TURNING UP OR TOWARD THE VIEWER. EQUIPMENT L XXX &
. —X
O Ll
-l p— e . e ol O R y
NG = INDICATES CONDUIT TURNING DOWN OR AWAY FROM THE VIEWER. KW UH- UNIT HEATER NO. 1 // // // // DEMOLITION e
eZ, b --—-9 TIME SWITCH |5
Ll > id |
F<ds LP—X A
o 000 _ 3
<=33 il CONDUITS IDENTIFIED BY A NUMBER SHALL BE LISTED IN THE CONDUIT SCHEDULES e WH— WATER HEATER NO. 1 [TP=X_JOR | | LIGHTING PANELBOARD NO. X (240/120V olE
0258 OR 208/120V) X= PANELBOARD NAME — POENK, A B0 Tt =
i<W, A PP—X —— » >
2 602-333—
Seiak= AL CONDUITS IDENTIFIED BY LETTERS SHALL CONFORM TO THE TABLES IN THE LEGEND DM DAMPER MOTOR - POWER DISTRIBUTION PANELBOARD NO. X Stanley Consultants we 23
SZ," [ PP—X_JOR | | anley Consultants wc. Zla
°89 (480V OR 480/277V) X= PANELBOARD 313
- "AS— " I
cHsZ - CONDUIT STUBBED OUT AND CAPPED DAMPER MOTOR OPERATED VALVE @ X PEAL LUMINAIRES SEE SCHEDULE FOR SPECIFICS ] P
S "XXXX” DENOTES LOOP NUMBER o - - u |
X8> | _\_~  FLEXIBLE CONDUIT OR MANUFACTURER'S CABLE(S) Mov Mov T0 BE OBTAINED FROM b "XX"—FIXTURE TYPE A RV ON THIS SHEET 5|8
Z3IXn NL b”"—CONTROLLED BY > |2
douw > . EE FITTING IN CONDUIT INSTRUMENTATION DRAWINGS SWITCH "b” NL= NIGHT LIGHT (UNSWITCHED) REGISTERED PROFESSIONAL ENGINEER G|z
TSy T — RCS REMOTE CONTROL STATION X =
O35 ETIN FLUORESCENT OR LED TYPE LUMINAIRES. SEE SCHEDULE FOR xlz
PE8S ® ES STYLE SEALING HUB = P XX b SPECIFICS. NOTATIONS SAME AS ABOVE. =2l
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A | B C D | E | G H | J K | L | M
POWER SWITCHES PUSH BUTTONS PUSH BUTTONS CONT. SWITCH CONTACTS SWITCH CONTACTS CONT.
SINGLE LINE PLAN DESCRIPTION SINGLE LINE DESCRIPTION SINGLE LINE PLAN D O 1o Be O SINGLE LINE
3 y X= DESIGNATION TO BE OBTAINED <
| | NON—FUSIBLE DISCONNECT SWITCH, X X /—TAGNUMBER FROM INSTRUMENTATION DRAWINGS X
- * K# 600 VOLT, 3 POLE, * AMPERE RATING EMERGENCY STOP PUSHBUTTON WITH RED 8°c ‘ 0000= LOOP NUMBER TO BE OBTAINED OG-0 Eg'FS{WSLI\II_Y(LIOthg& SFYEECD:HCLOSED
| AT D OR @ FROM INSTRUMENTATION DRAWINGS -
L
1 & 5 MUSHROOM HEAD OPERATOR (MAINTAINED CONTACT) 4 POSITION SELECTOR SWITCH, NORMALLY CLOSED 000Q (ﬁ)
S x (;%‘() 000 Q Q.  AUXILLARY SWITCH CONTACT NORMALLY CLOSED "
o
L FUSIBLE DISCONNECT SWITCH, 600 VOLT, 3 POLE, (;5‘() 50 AUXILLARY SWITCH CONTACT NORMALLY OPEN X
oL . =l AMPERE RATING AND FUSE SIZE AS NOTED § %O O<TO
e *AMPERE RATING *FUSE RATING
L O ol o PUSHBUTTON, MOMENTARY CONTACT, SPRING X (ﬁ) NORMALLY CLOSED
@ <L RETURN, NORMALLY CLOSED X X
- @ P MANUAL MOTOR STARTER WITH THERMAL # ’ B C X
0w o0 V OVERLOAD PROTECTION "P” INDICATES WITH (X) AN P 4 POSITION 4 POLE SELECTOR SWITCH o O NORMALLY OPEN SWITCH X
L ] 2 PILOT LIGHT ”2” INDICATES NUMBER OF POLES X (; I o "
xS ¥ X000 O NORMALLY CLOSED—HELD OPEN
> « — DRAWOUT TYPE EQUIPMENT OR | PUSHBUTTON, MOMENTARY CONTACT, SPRING 1 &
AW o o RETURN, NORMALLY OPEN O I 0400
d & D E— MEDIUM VOLTAGE CABLE TERMINATION # : O—0 NORMALLY CLOSED SWITCH X
= (X) 5T o # X
= o « 1 Coox0 TORQUE SWITCH
L 0 e MEDIUM VOLTAGE AIR INTERRUPTER SWITCH | O  NORMALLY OPEN, CLOSES ON
— T START—STOP PUSHBUTTON CONTROL STATION o o X # HIGH TORQUE
03I o >No—{T] — MEDIUM VOLTAGE FUSED AR INTERRUPTER SWITCH QEV MAINTAINED CONTACT WITH LOCKOUT DEVICE ON STOP 000X ® LIQUID LEVEL (FLOAT) (%)
=0 & &) SWITCH NORMALLY OPEN, CLOSES §
(X) ON RISING LEVEL
oR MEDIUM VOLTAGE FUSED MOTOR 7 o5 JORQUE SWITCH
z % > X NORMALLY CLOSED, OPENS ON
= CONTROLLER *AT=AUTOTRANSFORMER TYPE " 4 HIGH TORQUE
<O N RELAY CONTACTS (X)
= TRANSFORMER, RATINGS AND CONNECTIONS AS NOTED. X
o \AAAS KVA # UNLESS OTHERWISE NOTED ON THE ONE LINE (; | o X LIQUID LEVEL (FLOAT) X
nS VOLTS DIAGRAMS ALL DRY TYPE TRANSFORMERS SERVICING X0 2 POSITION SELECTOR SWITCH, NORMALLY CLOSED X - | - NORMALLY CLOSED, OPENS ON RISING LEVEL X
TS T ADMINISTRATIVE AND LABORATORY SPACES SHALL # PUSH—TEST, 110V S6 LAMP
~ = HAVE A K FACTOR OF 13. ALL OTHER DRY TYPE (X) MOTOR STARTER COIL, NUMBER AS INDICATED # UNLESS NOTED,
= _ LETTER IS LENS COLOR
Y TRANSFORMERS SHALL HAVE A K—4 RATING. P
a AAAS KVAR ISOLATION TRANSFORMERS SHALL HAVE A K—20 X (#) —0 4 R=RED G-GREEN B-BLUE
RATING A X X ©
X X
METER * ~ X O PRESSURE SWITCH NORMALLY OPEN, (%) z
WM=WATTME TER CLOSES ON RISING PRESSURE 3
— WHM—WATTHOUR METER 2 POSITION SELECTOR SWITCH, NORMALLY OPEN X RECEPTACLES &
. WHDM—WATTHOUR DEMAND METER © O #
M), — WHDR—WATTHOUR DEMAND RECORDER X0 O O TIMING RELAY RANGE AS NOTED STEPPING AS NOTED \ 208V, 3P, 4W,
PF—POWER FACTOR METER # Lp—x O~ RECEPTACLE *AMPERE
TRANSDUCER * X) 4 ¥ RATING AS NOTED X=
X _
_ X PANELBOARD NUMBER Y=
AX—CURRENT TRANSDUCER X (x)
WX—WATT TRANSDUCER X PRESSURE SWITCH NORMALLY CLOSED, CIRCUIT NUMBER
Z XX /XX AL B § OPENS ON DROPPING PRESSURE g\(/)VMSlIJNP?_ESNAI\%gAéJAZO\Z/’Af 02\5’,
0 CURRENT TRANSFORMER *QUANTITY I # LP-X @ 2P,3W SINGLE RECEPTACLES
- (*) cT XXXX = PRIMARY AMPERE RATING O 06- CONTROL RELAY COIL, NUMBER AS INDICATED Y UNDER COMMON PLATE
- ! 2 POSITION 2 POLE SELECTOR SWITCH X= PANELBOARD NUMBER
/ POTENTIAL TRANSFORMER (PT) OR CONTROL X (X) OEO CLOSES ON RISING PRESSURE E RECEPTAGLE
> 3 ¢ o0k = PRMARY YOLTAGE RATRG & X P-XEC  (QUAD), 20A. 120V, 2P, 3W
14 (*) ** - X # Y MOUNTED IN 2 GANG BOX. &
- X o—N4o NORMALLY CLOSED MOTOR STARTER CONTACT X= PANELBOARD NUMBER o
1)) X # « Y= CIRCUIT NUMBER =}
GENERATOR WITH GENERATION NUMBER, RATINGS AND  LOCAL,  ,COMPUTER (X) VACUUM SWITCH NORMALLY CLOSED, -
Z CONNECTIONS AS NOTED IN CALL—OUT ON DRAWING I y Of OPENS ON DROPPING PRESSURE @*_ 240V, 20, 3W, 2
0 RECEPTACLE *AMPERE
X
O | r—5-- "N 0 o Mo NORMALLY OPEN MOTOR STARTER CONTACT # RATING AS NOTED
3 B AUTOMATIC TRANSFER SWITCH (ATS) ”N” INDICATES oo 2 POSITION 3 POLE SELECTOR SWITCH ) (D (] MULTI-OUTLET ASSEMBLY
RATE — NORMAL SOURCE ”S” INDICATES STANDBY SOURCE oxX
4 e Ko | ATS—3  AT# "RATE” INDICATES CONTINUOUS CURRENT RATING | % SO 0 e (X) X TYPE FLOOR OUTLET BOX WITH TYPE
0 LS _N_ "4 INDICATES ATS NAME o o . | e I 602-333-2200 X DIFFERENTIAL PRESSURE OUTLET INDICATED
OX Stan ey Consultants nc X O SWITCH NORMALLY OPEN, « 480V, 3P, 4W RECEPTACLE AND <
b VFD VFD AC MOTOR SPEED COMTROLLER & S O F0 NORMALLY OPEN RELAY CONTACT CLOSES ON RISING LPx DISCONNECT SWITCH *AMPERE 3
(VARIABLE FREQUENCY DRIVE) PART OF "AS—BUILT" SUBMITTAL # DIFFERENTIAL PRESSURE ¥ RATING AS NOTED 1y
. NO "AS-BUILT" MEASUREMENTS # X= PANELBOARD NUMBER E
DC MOTOR SPEED CONTROLLER ON THIS SHEET Y= CIRCUIT NUMBER o
SCR SCR X 3
(SILICON CONTROLLED . B X
L REGISTERED PROFESSIONAL ENGINEER DUPLEX RECEPTACLE. 20A. 120V, 2P
RECTIFIER . 20A, , 2P,
) l ) NORMALLY CLOSED RELAY CONTACT OIFFERENTIAL PRESSURE W UNLESS OTHERWISE NGTED *
MOTOR, NUMERAL INDICATES HORSEPOWER X00 3 POSITION SELECTOR SWITCH, NORMALLY CLOSED (X) SWITCH NORMALLY CLOSED, * C—MOUNTED ABOVE COUNTER-TOP
We O # OPENS ON RISING LP-x Ex GF— GROUND FAULT INTERRUPTER
£S W (X) X 4 DIFFERENTIAL PRESSURE Y TYPE "
08n" — VOLTMETER WITH SWITCH, 3 PHASE * = SCALE y X o P O 6F SURGE S
Z=<C_ *
RISIOE, X O} NOTC—NORMALLY OPEN TIMED X S PER \RD NUMBER "
Lgo,_ —_ AMMETER WITH SWITCH, 3 PHASE * = SCALE AT AL CLOSING, WHEN ENERGIZED O Y= CIRCUIT NUMBER ¥
R s I (ﬁ) TEMPERATURE SWITCH ]
L= Sy LA s 3 POSITION SELECTOR SWITCH, NORMALLY OPEN NORMALLY OPEN, CLOSES ON 240V, 3P, 4W, RECEPTACLE ="
'_808 || - LIGHTNING ARRESTOR 00 X # RISING TEMPERATURE . o **AM_PERE RATING AS NOTED % s
agre X LP—x *WP= WEATHER PROOF s
0050 # g XP= EXPLOSION PROOF Sl
= l—bld—l (X) O | O NCTO—NORMALLY CLOSED TIMED X X= PANELBOARD NUMBER g
N%i"g SURGE SUPPRESSER X OPENING, WHEN ENERGIZED Y= CIRCUIT NUMBER L e
zx "~ X # TEMPERATURE SWITCH >|*
SIRES TVSS TVSS TRANSIENT VOLTAGE SURGE 3 (X) NORMALLY CLOSED, OPENS ON SECURITY SYSTEMS i
8“—'8'— SUPPRESSOR (POWER DISTRIBUTION ALl C X # RISING TEMPERATURE SECURITY SYSTEM DOOR OR SWITCH L]
hoEHwn TYPE) m
GBS Y PILOT LIGHT, COLOR AS NOTED oj_o X o « “ls
2o — A—AMBER, B—BLUE, C—CLEAR , X00 Oj/\ NOTO—NORMALLY OPEN. TIMED o @ SECURITY SYSTEM WINDOW SWITCH 'z
>z G—GREEN, R—RED, W—WHITE S R SW - : -5
ot AN o o 3 POSITION 3 POLE SELECTOR SWITCH OPENING WHEN DE—ENERGIZED O\E FLOW SWITCH (AIR, WATER, ETC.,) Z|4
<=33 TAGNUMBER | OXO (fé) I NORMALLY OPEN, CLOSES ON @ SECURITY SYSTEM KEY PAD S|&
SoE o . 1 INCREASED FLOW "
%59 1( SPECIAL CAPACITOR *SC—SURGE CAPACITOR O Oyuy SECURITY SYSTEM CARD ACCESS READER |5
W Ew PR—POWER FACTOR CORRECTION CAPACITOR « N ~<|Z
82, F CONTROL STATION (STANDMOUNT OR WALLMOUNT) SEE (ﬁ) X O’I;O KNOX BOX z|&
oY o5
I _ [@] SCHEMATIC DIAGRAMS AND/OR INSTRUMENTATION " OTO NCTC—NORMALLY CLOSED, TIMED E%%V:A,ELVIYIJC(I)-ILéQIIERD’ Vé’;ﬁ% SLC") o
ig&i e DIAGRAMS FOR TYPE AND QUANTITY OF OPERATORS. X y CLOSING WHEN DE—ENERGIZED # INCREASED FLOW @ ELECTRIC GATE LOCK . |E
= O L
ZZ X oo [ AN AP (X) ol
080 A SOLENOID OPERATED VALVE X £l
T ow TAGNUMBER OR |SV 4 POSITION SELECTOR SWITCH, NORMALLY OPEN O POSITION (LIMIT) SWITCH Ofia
I (LIMIT)
TOZL °© © NORMALLY OPEN x|z
%od o X000 # 2|3
W& & ETM — ELAPSED TIME METER # 2|4
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KEYED NOTES

THE ENCLOSED SPACE WITHIN THE INTERIOR OF THE WETWELL IS CLASSIFIED AS A CLASS 1,
GROUP D, DIVISION 1 AREA. ABOVE GRADE AT THE WETWELL, THE SPACE ENCLOSED WITHIN
3 FEET OF THE TOP OF THE WETWELL IS CLASSIFIED AS A CLASS 1, GROUP D, DIVISION 2
AREA. AREA BEYOND THE ENVELOPE IS UNCLASSIFIED BUT REGARDED AS WET AND
CORROSIVE.

L
I

BOND #4/0 BARE COPPER BONDING JUMPER TO SHADE STRUCTURE METAL POST WITH
APPROVED UL LISTED LUG.

INSTALL GROUND TEST WELL WITH 12" LOOP OF THE GROUNDING CONDUCTOR TO ALLOW
FOR GROUND GRID TESTING. INSTALL GROUNDING TEST TAG.

PROVIDE A 12" LOOP OF GROUNDING CONDUCTOR BELOW PANEL LP—A TRANSFORMER FOR
GROUND GRID TESTING PURPOSES. INSTALL GROUNDING TEST TAG.

ALL CONTROL PANELS TO BE GROUNDED PER THE REQUIREMENTS OF SPECIFICATIONS 16061
AND 17260.

CONTRACTOR TO COORDINATE TRANSFORMER PAD GROUNDING REQUIREMENTS WITH APS

BOND THE GROUNDING ELECTRODE CONDUCTOR TO THE SECONDARY SIDE OF THE
TRANSFORMER
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