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MAY 22, 2018

ADDENDUM NO. 3
TO THE CONTRACT DOCUMENTS

SYRACUSE HANCOCK INTERNATIONAL AIRPORT
REHABILITATION OF DEICING STORAGE FACILITIES

FAA AIP PROJECTS NO. 3-36-0114-XXX-18

SYRACUSE REGIONAL AIRPORT AUTHORITY
IFB REFERENCE #2018-02

TO ALL HOLDERS OF THE CONTRACT DOCUMENTS:

This addendum is part of the Contract Documents in accordance with the provisions of the Agreement and
Information for Bidders.

A.  CONTRACT TECHNICAL SPECIFICATIONS:

1. Section 01 57 05, Part 3.6A.8.b, after the words “than the frequency...”
a. Delete: “specified in Section 01 41 26,”
Insert: “shown in the Contract Drawings, the...”
2. Section 28 00 05
a. Delete: Section 28 00 05 in its entirety

Insert: Attached Section 28 00 05

3. Section 40 61 13
a. Delete: Section 40 61 13 in its entirety

Insert: Attached Section 40 61 13

4. Section 40 70 05

a. Delete: Section 40 70 05 in its entirety. Data Sheets after Page 40 70 05-12 to remain.

Insert: Attached Section 40 70 05

B. IN THE CONTRACT DRAWINGS

1. Contract Drawing M-200

a. Insert: Attached Figure 2: “CONTROL BUILDING PLUMBING DETAIL”
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2. Contract Drawing E-003
a. Delete: Contract Drawing E-003 in its entirety

Insert: Attached Contract Drawing E-003

3. Contract Drawing E-004
a. Delete: Contract Drawing E-004 in its entirety

Insert: Attached Contract Drawing E-004

4. Contract Drawing E-005
a. Delete: Contract Drawing E-005 in its entirety

Insert: Attached Contract Drawing E-005

5. Contract Drawing E-006
a. Delete: Contract Drawing E-006 in its entirety

Insert: Attached Contract Drawing E-006

6. Contract Drawing E-203
a. Delete: Contract Drawing E-203 in its entirety

Insert: Attached Contract Drawing E-203

7. Contract Drawing E-402
a. Delete: Sheet E-402 in its entirety

Insert: Attached Sheet E-402

C. CLARIFICATIONS

1. Question: Section 01 57 05, Para 3.6.A.8.b references Section 01 41 26 — Stormwater Pollution
Prevention Plan and Permit. We are unable to locate this section in the bid documents.

Answer: A Stormwater Pollution Prevention Plan and Permit is being developed by Arcadis and once
approved, will be provided to the Awarded Contractor. In addition, the frequency of Contractor
inspections is listed on Contract Drawing G-200, Note 7. Refer to Section A., Item 1 of this
addendum.

2. Question: The revised tank specification section 33 16 13.16, paragraph 1.5.B.1.c.1 provided with
Addendum No. 1 references a downdrag load on the piles. Please provide the magnitude of this load
and identify which piles will be affected. Please also provide the magnitude of any seismic induced
downdrag loads due to settlements.
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Answer: As clarified within Addendum No. 2, the downdrag loading on piles will depend on several
factors. The contractor’s professional engineer for the Delegated Design foundation system shall
make his/her own determination on the magnitude of downdrag and what specific piles are affected.

Sincerely,
Arcadis of New York
-'l.:.E__-n-

ohn C. Perriello, PE
roject Manager
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SECTION 28 00 05

ELECTRONIC SECURITY SYSTEMS

PART 1 - GENERAL

1.1

DESCRIPTION

A. Scope:

1.2

1. CONTRACTOR shall provide all labor, material, equipment and incidentals as
shown, specified and required to furnish, install, test and place into satisfactory
operation a Security System as specified herein. This system shall be comprised
of an Internet Protocol Television (IPTV) Surveillance System and a Gate
Security Access Control Management (SACM) System.

CONTRACTOR shall employ the services of IK Systems, Inc with proven
experience in the field. IK Systems, Inc shall assume full responsibility for the
selection of equipment and components required. Specifically, this shall include
defining the required system components, preparing detailed system schematics,
interconnecting wiring diagrams, field debugging, calibrating, and configuring the
system as well as instructing plant personnel on the care and use of the system.

The IPTV and SACM systems provided shall be turnkey system solutions, wherein
each component is seamlessly integrated with the overall system. The IPTV System
shall employ common controls communications protocol and video signal formats
throughout. The SACM System shall employ common controls communications
protocol and access control data formats throughout.

The SACM system provided by CONTRACTOR under this Section must be
compatible with the HID ProxCard cards that are employed throughout the
OWNER'S facilities. CONTRACTOR shall coordinate final procurement of actual
cards with the OWNER.

Related Sections:
1. Division 26, Electrical.

REFERENCES

Standards referenced in this Section are listed below:
American National Standards Institute, (ANSI).

Factory Mutual, (FM).

Institute of Electrical and Electronic Engineers, (IEEE).
National Electrical Code, (NEC).

National Electrical Manufacturers Association, (NEMA).
Underwriters' Laboratories, Inc., (UL).

A
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1.3 QUALITY ASSURANCE

A. Inorder to ensure standardization, proper interfacing and compatibility, it is required
that all equipment offered under this Section be furnished by a single Supplier who
shall provide all equipment required for a proper installation and coordinate all Shop
Drawings.

B. The IK Systems, Inc shall be responsible for providing all components and software
for the surveillance and access control systems.

C. All items of equipment, including wire and cable, shall be compatible.

D. IK Systems, Inc shall provide on-site manufacturer’s representatives to oversee
installation and to verify that installation of all equipment is in compliance with
manufacturer requirements. IK Systems, Inc shall provide a written report verifying
that the installation is complete, fully functional, and in compliance with all
manufacturer requirements.

1.4  SUBMITTALS

A. Action Submittals: Submit the following:
1. Product Data:

a. Manufacturer's literature, illustrations, specifications and engineering data
including: general arrangement, outline drawings, dimensions, materials,
size, weight, and performance data.

2. Shop Drawings:

a. Fabrication, assembly, and installation drawings.

b. Complete riser diagrams clearly labeling all conduit and wire.

c. Layout drawings with conduit and equipment numbers.

B. Informational Submittals: Submit the following:

1. Certificates:

a. Certificates of Compliance/Manufacture.
2. Supplier Instructions:

a. Installation Instructions.
3. Source Quality Control Submittals:

a. Submit reports for all required shop tests.
4.  Site Quality Control Submittals:

a. Submit reports for all required field-tests

b.  Submit reports for all manufacturer's site visits

C. Closeout Submittals: Submit the following:

1. Operation and Maintenance Manuals:

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

b. Furnish operation and maintenance manuals in conformance with the
requirements of Section 01 78 23, Operation and Maintenance Data.
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2. Software:

a. Software Manuals.

D. Maintenance Materials Submittals: Furnish the following:
1. Spare Parts:
a. Manufacturer recommended spare parts and maintenance materials.

2. Tools:

a. List of all special tools required for routine maintenance.

1.5 DELIVERY AND PRODUCT STORAGE

A. Security, process monitoring and access control equipment shall be delivered, stored
and handled in accordance with Division 01, General Requirements, the
manufacturer’s instructions, and the following.

1. Security, process monitoring and access control equipment shall be inspected by
CONTRACTOR for shipping damage or loose parts when received. Evidence of
water, which may have entered equipment during transit, shall be checked.

2. Equipment shall be stored in a clean, dry location in which a uniform
temperature is maintained. Equipment shall be protected with coverings and
maintain air circulation.

3. Where dampness or condensation may be encountered, heaters shall be provided
for equipment to prevent moisture damage.

PART 2 - PRODUCTS

2.1 SYSTEM DESCRIPTION

A. 1K Systems, Inc shall provide installation, startup and training for the security system
equipment per section 1.1 above. Build of materials should include but not limited to

the following.

Quantity Equipment Description
1 Lockable Weatherproof 20”x167x11” with thermostat-
NEMA enclosure controlled heater and 120Vac
Duplex receptacle (Gate)
1 Lockable Weatherproof 14”x12”x7” with thermostat-
NEMA enclosure controlled heater & 120Vac Duplex
receptacle (Airport Terminal)
1 8-port POE+ Managed Extreme temperature rated with 24V
Network Switch power supply (Gate)
1 5-Port PoE+ Managed Extreme temperature rated with 24V
Network Switch power supply (Airport)
1 Genetec Sy-8200CKETA Edge EVO EH400-K Access
Controller — Single Door
1 Genetec Sy-82360 Edge EVO EWM-M Wiegand
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Quantity Equipment Description
Expansion Module for 3 card
reader
3 Genetec Advantage for 1 1 Year
Synergis Pro Reader
3 HID MultiClass RPK40 Include Keypad
Proximity Reader
1 GRI Gate Contact Mounting
Kit
3 48 Black Security Pedestal, Includes 12” x 12” black square
Gooseneck style furnished | housing and pedestal hood (Installed
and installed by by others.)
CONTRACTOR
2 Long Range Point-to-Point
Wireless Antenna
2 1 Gbps Ethernet Ports With 450+ Mbps TCP/IP
throughput, selectable channel width
(10/20/30/40/50/60/80 MHz), pole-
mount and passive PoE adapter
2 Axis Q3709-PVE Outdoor 180 degree multi-sensor 4K
camera with pole mount kit and
surge protector
2 Axis Q6155-E Outdoor PTZ 1080P camera with
pole mount kit, surge protector and
60 watt midpan
4 Genetec Enterprise Camera License and Failover License
4 Genetec Advantage For 1 enterprise camera for 1 year
1 Freight and installation of all | CONTRACTOR shall be responsible
above equipment. Includes for installation of card reader
installation of control wiring gooseneck, 120Vac and higher
and configuration of gate voltage cable with terminations,
controls, optimization and underground conduit for power and
configuration of cameras in control conductors, security pole
Genetec Security Center. with concrete foundation, concrete
equipment pads, and control panel
supports.

Note: Gate Access and Security System at Airport shall be furnished and installed by others.

2.2 ETHERNET CABLE

A. Ethernet cable shall be in accordance to specification 26 05 23, Instrumentation and
Communication Cable.
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2.3

SPARE PARTS

CONTRACTOR shall furnish and deliver the spare parts as outlined below, all of
which shall be identical and interchangeable with similar parts furnished under this
specification.

The following shall constitute the minimum spare parts:
Two IPTV cameras with zoom lens.

Two pan and tilt drive units.

Two SACM card readers.

One SACM card access controller.

One power supply for each type provided.

M

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.

PART 3 - EXECUTION

3.1

INSPECTION

A.

3.2

CONTRACTOR shall examine the conditions under which the Work is to be
installed and notify the ENGINEER, in writing, of conditions detrimental to the
proper and timely completion of the Work. Do not proceed with the Work until
unsatisfactory conditions have been corrected.

EQUIPMENT INSTALLATION

3.3

Installation:

1. Install in conformance with the requirements of National Electrical Code.

2. Install all security equipment at the locations as shown and in accordance with
the manufacturer's recommendations.

3. CONTRACTOR shall ensure that adequate strain relief is provided in the
installation of cameras to prevent premature damage to cables caused by
continual flexing in pan/tilt applications.

4. The IPTV and SACM Systems shall be installed and wired completely as
required for a fully functional system by CONTRACTOR who shall utilize the
services of a manufacturer-trained and authorized Security System Supplier.

FIELD TESTING

After installation of the equipment, controls and all appurtenances, CONTRACTOR
shall field test the equipment for system operation and conformance to the specified
performance parameters.
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34

CONTRACTOR, under the observation of the ENGINEER, shall provide the

services of factory-trained technicians to perform the following:

1. Check and approve the installation of all components of the IPTV monitoring
system and all cable connections between various components prior to placing
the components into operation.

2. Conduct a complete system checkout and adjust cameras, check operational
functions of all of the equipment supplied under this Contract. All problems
encountered shall be promptly corrected to prevent any delays in start-up.

a. Check full range of travel for camera pan and tilt as well as speed of travel.
Check shall be executed from system controller and shall include tilt up and
down, pan right and left and preset.

b. Check full range of lens function, including iris open, close, focus far, near,
zoom telephoto and wide angle.

3. CONTRACTOR shall provide all test equipment necessary to perform the
testing during system checkout and testing.

4.  CONTRACTOR shall be responsible for initial system operation and shall make
any changes, adjustments or replacements of any or all components, within the
warranty period, if required, until the equipment supplied performs satisfactorily
as intended.

5. CONTRACTOR shall furnish to the ENGINEER certified copies of set-up and
adjustment reports for all specified devices.

6. CONTRACTOR shall furnish the ENGINEER an installation and inspection
report certifying that all equipment has been installed correctly and is operating
properly. The report shall be signed by the authorized representatives of
CONTRACTOR and the system supplier.

SYSTEM TRAINING

3.5

Provide four classes of 16 hours each of on-site system training covering operations
and maintenance of the equipment to plant operations and maintenance personnel.

MANUFACTURER’S FIELD SERVICES

CONTRACTOR shall arrange with the equipment manufacturer to provide direct
supervision of all final connections between equipment and the wiring system.

CONTRACTOR shall furnish the services of a qualified manufacturer’s service
representative to assist in the installation of security system equipment, check the
installation before it is placed into operation, assist in the performance of field tests,
observe and assist initial operations and train the plant operations and maintenance
staff in the care, operation and maintenance of the equipment.

Reports: CONTRACTOR shall submit a report from the manufacturer of each visit
to the Site. CONTRACTOR shall provide complete information on time, schedule,
tasks performed, persons contacted, problems corrected, test results, training,
instruction, and all other pertinent information.
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D. The

Security System Supplier shall advise the OWNER of a local authorized

distributor of the equipment supplied which stocks standard replacement parts.
CONTRACTOR shall provide authorized distributor’s name, address, telephone
number and fax number to the OWNER.

E. Service shall be provided by a factory-trained and certified manufacturer’s
representative and shall maintain all equipment furnished under this Section.

F. Service provided shall include the following:

1.

B0001738.0004
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Quarterly Service: Service intervals shall be quarterly consisting of three days

of eight on-site hours for each quarterly service. Prior to the visits, the Supplier

shall contact the OWNER and inquire as to problems encountered with the
security system. Service visits shall be scheduled at times agreeable to the

OWNER at least one week in advance. The quarterly service shall include, but

is not limited to, the following:

a. Provide manufacturer’s recommended maintenance.

b. Inspect all security system devices provided under this Section for proper
operation and functionality.

c. Perform necessary cleaning and service that is scheduled on a quarterly
basis in accordance with the approved Operations and Maintenance
Manual. Provide all expendable materials as necessary.

Review and provide recommendations concerning OWNER'S operations.

e. Replace or repair any defective security system device listed under this
Section that is determined to be a result of an equipment malfunction or
failure. The cause of failure shall be jointly agreed upon by OWNER,
CONTRACTOR, and ENGINEER.

f.  Provide a detail field report to the OWNER and ENGINEER.

Technical Support: Technical support shall be provided between the hours of 7

AM and 3 PM, Monday through Friday when requested by the OWNER.

Technical support shall include, but not limited to, the following:

a. Telephone Technical Support: At a minimum, four calls of one hour each
monthly.

CONTRACTOR shall include in the lump sum bid, 40 hours of service per year

after the acceptance by the OWNER of any piece of equipment furnished under

this Section to be provided by the security system supplier for emergency repair
as directed by the ENGINEER, in writing.

++ END OF SECTION + +
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SECTION 40 61 13

PROCESS CONTROL SYSTEM GENERAL PROVISIONS

PART 1 — GENERAL

1.1 DESCRIPTION

A. Scope:

1. CONTRACTOR shall provide all labor, materials, equipment, and
incidentals as shown, specified, and required to furnish, install, calibrate,
test, start-up and place in satisfactory operation a complete process monitor
system (PCS).

2. CONTRACTOR shall provide all labor, materials, equipment and incidentals
as shown, specified and required to furnish, factory test, install, calibrate,
test, start-up and place into satisfactory operation all process control panels
and enclosures.

3. The process instrumentation and control Work includes, but is not limited
to, the following:

a.  Panels and panel-mounted instruments and devices.
b.  Field-mounted instruments and devices.

B. PCS shall monitor and display process and equipment operation information.

C. The Contract Documents describe the required PCS and PCS functions and
operational requirements.

D. Coordination:
1. Process Controls:

a. Providing instruments and controls are part of the Work by
instrumentation and controls (I&C) Subcontractor. CONTRACTOR s
[&C Subcontractor shall configure the instrumentation.

b. Some panels and equipment are furnished under other Specification
Sections under this Contract. Coordinate with Suppliers of these
panels and equipment to provide fully functional system in accordance
with the Contract Documents and that interfaces with central computer
system.

c. Input/output list identifies inputs and outputs required and is part of
this Section. Input/output list is for coordinating signals between
equipment provided by other Suppliers, and identifying signals to be
programmed by CONTRACTOR’s configuration Subcontractor.
Provide Work for CONTRACTOR-furnished control options not on
the input/output list at no additional cost to OWNER.

2. To centralize responsibility, I&C materials and equipment provided under
this Contact shall be furnished by a single Supplier.
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1.2 REFERENCES

A. Standards referenced in this Section are:

ANSI/ASQ Z1.4, Sampling Procedures and Tables For Inspection By
Attributes.

ISA 5.4, Instrument Loop Diagrams.

ISA 20, Specification Forms for Process Measurement & Control
Instruments, Primary Elements & Control Valves.

NFPA 79, Electrical Standard for Industrial Machinery.

1.

2.
3.

4,

1.3 QUALITY ASSURANCE

A. Qualifications:
Supplier:

1.
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a.

h.

Shall be financially sound with at least five years of continuous
experience in designing, implementing, supplying, and supporting
process control systems for deicing storage facilities comparable to
PCS required for the Project, relative to hardware, software, cost, and
complexity.

Shall have record of successful process control system equipment
installations. Upon ENGINEER’s request, submit record of experience
for at least five projects, each with the following information: project
name, owner name and contact information, name and contact
information for contractor, name and contact information for engineer
or architect, approximate and contract value of process control systems
Work for which Supplier was responsible,

Shall have at time of Bid experienced engineering and technical staff
capable of designing, supplying, implementing, and supporting the
instrument and control system and complying with submittal and
training requirements of the Contract Documents.

Shall be capable of training operations and maintenance personnel in
PCS applications, and in operating, programming, and maintaining the
control system and equipment.

Shall have UL-approved panel shop.

Offer standard courses in general process control applications,
programming, and maintenance of the PCS and equipment at a facility
specifically utilized for training. Training facility shall have been in
operation continuously for the previous two years, minimum.

Possess a thorough, working knowledge of deicing storage processes
and control philosophy in accordance with standard practices of the
industry.

Possess and maintain a documented program of failure analysis.

Manufacturers:

a.

Manufacturers of instrumentation and control equipment furnished for
the PCS shall be experienced producing similar equipment and shall
have the following qualifications:
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1) Shall manufacture instrumentation and control system components
that are fully-developed, field-proven, and of standardized designs.

2) Shall have system of traceability of manufactured unit through
production and testing in accordance with ANSI/ASQ Z1.4.

3) Shall have guaranteed availability clause (99.99 percent, minimum
for one year) for microprocessor-based components and
appurtenances.

4) Shall have documented product safety policy relevant to materials
and equipment proposed for the Work.

B. Component Supply and Compatibility:

1.

2.

3.

PCS components shall be furnished by a single Supplier who shall have
responsibility for furnishing a complete and integrated system.

Supplier who shall have responsibility for adequacy and performance of all
items furnished.

Supplier shall prepare, or shall review and approve, all Shop Drawings and
other submittals for the PCS.

C. Pre-submittal Conference

1.

2.
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Schedule and conduct a pre-submittal conference for the PCS within 60

days after the Contract Times commence running.

Required Attendance for Pre-submittal Conference: CONTRACTOR, 1&C

Subcontractor, 1&C Supplier, ENGINEER, and OWNER. Pre-submittal

conference will be 4 hours. Conference will be held at Engineer’s Trailer

6991 Thompson Rd Syracuse, NY 13202 unless otherwise acceptable to the

entities attending.

Purpose of pre-submittal conference is to review manner in which 1&C

Subcontractor and I&C Supplier intend to comply with requirements of the

Contract Documents relative to PCS submittals before submittals are

prepared.

Bring to pre-submittal conference list of proposed personnel committed

to assignment to the Project. List shall include 1&C Subcontractor

project manager, project engineer, field representative, local service
representative, and sales representative(s); and similar personnel for

[&C Supplier. Indicate addresses of personnel not based at

Subcontractor's and Supplier's office nearest to the Site.

Prepare items listed below for presentation at pre-submittal conference.

Submit information to ENGINEER two weeks prior to pre-submittal

conference.

a.  List of materials and equipment required for PCS, and manufacturer
and model proposed for each item.

b. List of currently-known requests for interpretations of which
CONTRACTOR, 1&C Subcontractor, and 1&C Supplier are currently
aware.

c. List of proposed exceptions to the Contract Documents along with
brief explanation of each.
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d.  Proposed PCS network architecture diagram.

e. Sample of each type of process control submittal required by the
Contract Documents. These may be submittals prepared for other
projects.

f.  Flow chart showing steps to be taken in preparing and coordinating
PCS submittals.

g.  General outline of types of tests to be performed to verify that all
sensors and transducers, instruments, and digital processing equipment
are functioning properly.

D. Standards, Codes and Regulations:

1.

Construction of panels and the installation and interconnection of all
equipment and devices mounted within shall comply with applicable
provisions of the following standards, codes and regulations:

a. National Fire Protection Association 79, Annex “D” Standards,
(NFPA).

National Electrical Code, (NEC).

National Electrical Manufacturer's Association Standards, (NEMA).
American Society for Testing and Materials, (ASTM).

Operational Safety and Health Administration Regulations, (OSHA).
Underwriters’ Laboratory, Inc., (UL).

State and Local code requirements.

Where any conflict arises between codes or standards, the more
stringent requirement shall apply.

All materials and equipment shall be new and all panels shall be built in an
Underwriters’ Laboratory, Inc. (UL) approved panel shop and bear the UL
label.

S e a0 o

1.4 SUBMITTALS

A. Action Submittals: Submit the following:

1.
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Shop Drawings:
a.  Field Instruments:

1) Manufacturer’s product name and complete model number of
devices proposed for use, including manufacturer’s name and
address.

2) Instrument tag number in accordance with the Contract
Documents.

3) Data sheets and manufacturer’s catalog literature. Provide data
sheets in accordance with ISA 20 and annotated for features
proposed for use. For instruments not included in ISA 20, submit
data sheets using a format similar to ISA 20.

4) Description of construction features.

5) Performance and operation data.

6) Installation, mounting, and calibration details; instructions and
recommendations.

7) Service requirements.
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8) Dimensions of instruments and details of mating flanges and
locations of closed tanks, pipe sizes for insertion instruments, and
upstream/downstream straight run pipe lengths required.

9) Range of each device and calibration information

10) Descriptions of materials of construction and listing of NEMA
ratings for equipment

Panels, Consoles, and Cabinets:

1) Layout drawings that include:

2)

3)

a)
b)

©)
d)

¢)

f)
g)

h)
i)
)

Front, rear, and internal panel views to scale.

Tag number and functional name of components mounted in
and on panel, console, or cabinet, as applicable.

Product information on panel components.

Nameplate location and legend including text, letter size and
colors to be used.

Location of anchorage connections.

Location of external wiring and piping connections.

Mounting and installation details, coordinated with actual
application.

Proposed layouts and sizes of operator interface graphic
display panels and alarm annunciator panels.

Calculations substantiating panel heating and cooling
provisions proposed.

Subpanel layouts and mounting details for items located inside
control panels.

Product information on panel components including:

a)

b)

c)

d)
¢)
f)

2

Manufacturer’s product name and complete model number of
devices being provided, including manufacturer’s name and
address.

Instrument tag number in accordance with the Contract
Documents.

Data sheets and catalog literature. Submit data sheets as shown
in ISA 20 and annotated for features proposed for use. For
instruments not included in ISA 20, submit data sheets with
format similar to ISA 20.

Description of construction features.

Performance and operation data.

Installation, mounting, and calibration details; instructions and
recommendations.

Service requirements

Wiring and piping diagrams, including the following:

a)
b)
c)
d)
e)

Name of each panel, console, or cabinet.
Wire sizes and types.

Pipe sizes and types.

Terminal strip and terminal numbers.
Wire color coding.
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2.
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4)

5)

6)

f) Functional name and manufacturer’s designation for
components to which wiring and piping are connected.

g) Lightning and surge protection grounding.

Electrical control schematics in accordance with NFPA 79.

Control schematics shall be in accordance with convention

indicated in Annex D of NFPA 79. Standardized wiring diagrams

that do not accurately reflect actual wiring to be furnished are

unacceptable. Tables or charts for describing wire numbers are

unacceptable.

Stock list or bill of materials for each panel including tag number,

functional name, manufacturer’s name, model number and quantity

for components mounted in or on the panel or enclosure.

Detail showing anchorage plan of wire bundles between subpanels

and front panel mounted devices.

c.  Field wiring and piping diagrams, include the following:

1) Wire and pipe sizes and types.

2) Terminal numbers at field devices and in panels.

3) Fiber optic termination designations in the field and in panels.

4) Color coding.

5) Conduit numbers in which wiring will be located.

6) Locations, functional names, and manufacturer’s designations of
items to which wiring or piping are connected.

d.  Complete point-to-point interconnection wiring diagrams of field
wiring associated with the system. Diagrams shall include the
following:

1) Field wiring between each equipment item, panel, instruments, and
other devices, and wiring to control stations, panelboards, and
motor starters. Some of this equipment may be specified in other
Divisions. CONTRACTOR is responsible for providing complete
point-to-point interconnection wiring diagrams for control and
monitoring of that equipment.

2) Numbered terminal block and terminal identification for each wire
termination.

3) Identification of assigned wire numbers for interconnections.
Assign each wire a unique number.

4) Schedule showing the wiring numbers and the conduit number in
which the numbered wire is installed.

5) Junction and pull boxes through which wiring will be routed.

6) Identification of equipment in accordance with the Contract
Documents.

Product Data:

a.  Product data for field instruments in accordance with requirements for
Shop Drawings in this Section.

b.  Product data for panels, consoles, and cabinets in accordance with

requirements for Shop Drawings in this Section.
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c. Product data for field wiring and piping provided for
instrumentation and control service and not included under other
Sections or contracts.

Samples:

a.  Color charts for finish paint for metallic panels. Provide full range of
paint manufacturer’s standard and custom colors. Color selection will
be by ENGINEER.

b.  Color charts for fiberglass-reinforced panels. Provide full range of
panel manufacturer’s standard and custom colors. Color selection will
be by ENGINEER.

Factory Acceptance Test Procedure: Submit proposed procedures for factory

testing required to comply with the Contract Documents. Test procedure

shall include the following:

a.  Visual inspection of components and assembly.

b.  Description of hardware operational testing.
c.  Description of software demonstration.

d.  Description of testing equipment to be used.
e.  Sign-off sheets to be used at time of testing.

B. Informational Submittals: Submit the following:

1.

2.

6.
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Documents to be submitted prior to pre-submittal conference, in accordance

with Article 1.3 of this specification.

System  Software  Documentation: Submit preliminary  software

documentation not later than 28 days prior to scheduled start of factory

testing. Software documentation shall include the following:

a.  Complete printed copies of all programming.

b. Complete listing of external and internal I/O address assignments,
register assignments and preset constant values with function point
descriptions.  List unused/undefined I/O and data table registers
available.

Manufacturer’s Instructions:

a.  Shipping, handling, storage, installation, and start-up instructions.

b.  Templates for anchorage devices for materials and equipment that will
be anchored to concrete or masonry.

Source Quality Control Submittals:

a.  Results of factory testing.

Special Procedure Submittals:

a.  Notification to OWNER and ENGINEER at least 14 days before
readiness to begin system checkout at the Site. Schedule system
checkout on dates acceptable to OWNER and ENGINEER.

b.  Written procedure for system checkout. Submit not less than 90 days
prior to starting system checkout.

c.  Ninety days prior to starting system checkout submit written procedure
for start-up.

Field Quality Control Submittals:
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a.  Submit the following prior to commencing system checkout and start-
up.

1) Completed calibration sheets for each installed instrument showing
five-point calibration (zero, 25, 50, 75, 100 percent of span), signed
by factory-authorized serviceman.

b.  Field calibration reports

c.  Field testing reports.

7. Supplier’s Reports:

a. Installation inspection and check-out report.

b.  Submit written report of results of each visit to Site by Supplier’s
service technician, including purpose and time of visit, tasks
performed, and results obtained. Submit within two days of
completion of visit to the Site.

8. Qualifications Statements:
a. 1&C Subcontractor.
b.  Manufacturers, when required by ENGINEER.

C. Closeout Submittals: Submit the following:
1. Operations and Maintenance Data:
a.  Submit in accordance with Section 01 78 23, Operation and
Maintenance Data.
b. Include complete up-to-date system software documentation. Provide
hardcopy and electronic copies.
2. Record Documentation:
a. Prepare and submit record documents in accordance with Section
01 78 39, Project Record Documents.
b. Revise all PCS Shop Drawings to reflect as-built conditions in
accordance with the following.
1) Use "as-built" updates of approved Shop Drawings and submittals
in operation and maintenance manuals.
2) Half-size black line prints of wiring diagrams applicable to each
control panel shall be placed in clear plastic envelopes inside a
suitable print pocket or container inside each control panel.
3) Submit drawings of the point-to-point interconnection wiring
diagrams updated to reflect final as-built equipment information
and as-installed field installation information.

D. Maintenance Materials Submittals: Submit the following:
1. Spare Parts and Test Equipment
a.  General

1) Furnish the spare parts and test equipment in accordance with the
Contract Documents, identical to and interchangeable with similar
materials and equipment provided for the PCS under the Contract.

2) Provide source quality control for spare parts as part of factory
testing prior to shipment of process control system equipment.
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3)

For process sensors and other analog instruments, Supplier shall
submit a separate quotation for recommended list of spare parts
and test equipment.  Separately list and price each item
recommended. Spare parts quotation shall include a statement that
prices quoted are valid for a period of one year from date of
equipment installation and that Supplier understands that OWNER
reserves the right to purchase none, any, or all parts quoted. Upon
request, Supplier shall submit documentation that stock of spare
parts and test equipment is obtainable within 48 hours of receipt of
OWNER’s order.

b.  Furnish the following spare parts:

1)
2)
3)
4)

S)

6)
7)

Five of each type of input/output relay for each quantity of forty
or fraction thereof provided under the Contract.

One replacement power supply for each type and size provided
under the Contract.

One-year supply of all expendable or consumable materials.

One per quantity of five or fraction thereof of gauges, indicators,
and switches provided, complete with diaphragm seals, filled and
ready to use.

One per quantity of ten of fraction thereof provided, per range of
field instruments including insertion type instruments. No spares
are required for inline instruments such as magnetic flow meters
that include flow tubes through which flow is conveyed.

Twelve of each type and size of fuse used in instruments.

One per ten (two, if fewer than twenty) of each type of panel
mounted instrument including lights, pushbuttons and PLC
equipment.

c.  Furnish the following test equipment:

1)
2)

2. Software:

All special calibration equipment required for system calibration.
One portable flow meter calibrator

a.  Submit copies of programming and configuration files developed
specifically for the Project in accordance with Section 01 78 23,
Operations and Maintenance Data.

1.5 DELIVERY, STORAGE, AND HANDLING

A. Prior to packaging, each manufacturer or Supplier shall securely attach tag
number and instructions for proper field handling and installation to each

instrument.

B. Instruments and devices shall not be assembled in the panels until all product
information and system Shop Drawings for respective components have been

approved.
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1.6 IDENTIFICATION TAGS

A. All panel instruments and devices shall have an identification tags meeting the
requirements specified in Section 40 70 05 - 1.7.B.

PART 2 — PRODUCTS

2.1 PCS — GENERAL PROVISIONS FOR PRODUCTS

A. General:

1.

*

10.

11.
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All electrically-powered equipment and devices shall be suitable for
operation on 115-volt plus-or-minus 10 percent, 60 Hertz plus-or-minus two
Hertz power. If different voltage or closer regulation is required, provide
suitable regulator or transformer.

Provide appropriate power supplies for all two-wire transmitters, loops for
monitoring discrete inputs and necessary outputs. Install power supplies
mounted in enclosures, and install in appropriate control room or field
panel.

Power supplies shall be suitable for minimum of 130 percent of the
maximum simultaneous current draw.

Provide power on-off switch or air circuit breaker for each item requiring
electrical power.

Provide isolation transformers, line voltage regulators and power
distribution panels for the distributed digital portions of the PCS to
eliminate electrical noise and/or transients entering on the primary power
line.

Unless otherwise shown or indicated in the Contract Documents, control
system shall be furnished to use 4 to 20 mADC analog signals.

Provide signal converters and repeaters where required. Analog inputs to
distributed control system shall be through appropriate repeaters to provide
signal isolation where series-looped with other devices and to allow loop to
maintain integrity even when distributed control system is out of service.
Power supplies shall adequate for signal converter and repeater loads.
Signals shall be isolated from ground.

Signals shall not have a transient DC voltage exceeding 300 volts over one
millisecond nor a DC component over 300 volts.

PCS and associated input/output wiring will be used in a facility
environment where there can be high-energy AC fields, DC control pulses,
and varying ground potentials between the sensors/transducers or input
contact locations and PCS components. PCS shall be adequate to provide
proper protection against interferences from all such possible situations.
Instrumentation and PCS components shall be heavy-duty types, suitable for
continuous service in a deicing storage environment. Furnish products that
are currently in production at the time products are shipped from the factory.
All equipment furnished shall be of modular construction and be capable of
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12.

13.

14.

15.

16.

17.

18.

19.
20.

field expansion through installation of plug-in circuit cards and additional
cabinets as necessary. Logic and control loops shall be fail-safe.
Instrumentation and other PCS components shall return automatically to
accurate measurement within 15 seconds upon restoration of power after a
power failure, and when transferred to standby power supply.

Provide surge protection for instruments and all other PCS components that
could be damaged by electrical surges.

Field-mounted instruments and PCS components shall be suitable for
installation in humid and corrosive service conditions. Field-mounted
instrument enclosures, junction boxes, and appurtenances shall comply with
NEMA 4X requirements, unless otherwise shown or specified.

Relays with interconnections to field devices shall be wired through
terminal blocks. Terminals as part of the relay base are unacceptable.

Panel mounted instruments, switches, and other devices shall be selected
and arranged to present a pleasing coordinated appearance. Front-of-panel-
mounted devices shall be of the same manufacturer and model line.

All components furnished, including field-mounted and rear-of-panel
instruments, shall be tagged with the item number and nomenclature as
shown and the instrument index in the Contract Documents or, as
applicable, the "data sheets" that are part of the Contract Documents.

Ranges and scales specified in the Contract Documents shall be coordinated
to suit equipment actually furnished. Range, scale, and set point values
specified in other Sections of Division 40 are for initial setting and
configuration. Coordinate specified values with actual equipment furnished
to implement proper and stable process action as systems are placed in
operation.

Field-mounted devices shall be treated with an anti-fungus spray.
Field-mounted devices shall be protected from exposure to freezing
temperatures.

B. Environmental Conditions:

1.
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PCS and its components shall be designed and constructed for continuous

operation under the following temperature and humidity conditions:

a.  Equipment and Devices Installed in Control Building:

1) Ambient Temperature: 60 degrees F to 80 degrees F normal range;
and 40 degrees F to 105 degrees F occasional maximum extremes.
2) Relative Humidity: 80 percent, normal; 95 percent maximum.

b.  Equipment and devices installed at indoor locations (other than control
rooms) for digital processing equipment hardware, control panels, and
instruments:

1) Ambient Temperature: 40 degrees F to 120 degrees F.
2) Relative Humidity: 98 percent maximum.

c.  Equipment and Devices Installed Outdoors:

1) Ambient Temperature: -10 degrees F to 120 degrees F.
2) Relative Humidity: 100 percent maximum.
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2.2

Refer to Sections 40 60 05 through 40 70 05 for product requirements for
materials and equipment that are part of the PCS.

UNINTERRUPTIBLE POWER SYSTEM

2.3

Uninterruptible Power System (UPS) shall be furnished to provide a reliable
source of uninterruptible power with no break in AC output power during a
complete or partial interruption of incoming line power. UPS shall include
audio/visual alarms. UPS shall be UL listed.

Rating: 120 VAC, 60 Hz, 1.4KVA/1.0KW minimum to provide uninterrupted
conditioned power, fully loaded conditions for 15 minutes.

Description: On line dual track power conditioner and true (0 ms transfer time)
uninterruptible power supply providing isolation, line regulation and conditioning,
using sealed 48 VDC maintenance free batteries and switch mode power supply
for uninterrupted power with 0.5 to 0.7 power factor and 2.7 to 3.5 crest factor.

Required Features:

1. Lighting and Surge Protection: Inherent 2000: One spike attenuation.

2. Regulation: One to three percent load regulation with less than 2pF effective
coupling capacitance for line to load.

3. Output Waveform: Computer grade sine wave with three percent maximum

single harmonic and five percent maximum total harmonic distortion.

Output Frequency: 60 Hz +0.5 Hz.

Operating Temperature: 1°C to 40°C.

Relative Humidity: Five to 90 percent non-condensing.

Computer Interface: RS232 port for display of 22 meter functions and 15

alarm functions.

8. Input Protection: Independent battery charger fuse and DC fuses.

9. Output Protection: Inherently current limited ferro-resonant transformer.

10. Battery Charger: Two-step charger, 8 A and 2 A.

11. AC Input: 120 VAC, 60Hz, single phase, +15 percent, -20 percent.

12.  AC Output: 120 VAC, 60Hz, single phase, +3 percent, -3 percent.

Nowe

Products and Manufacturers: Provide one of the following:
1.  Best Power Technology, Ferrups FE Series.
2. Orequal.

PUSHBUTTONS AND INDICATING LIGHTS

General:

1.  Pushbuttons and indicating lights shall be supplied by one manufacturer and
be of the same series or model type.

2. Type:
a.  Heavy duty, oil tight.
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3. Provide legend plate for indication of pushbutton or light function (e.g.,
"OPEN-CLOSED", "HAND-OFF-AUTO").

4.  Mounting: Flush mounted on control panel front, unless otherwise noted.

5. NEMA rated to match panel in which mounted.

B. Pushbuttons (Standard or [lluminated):
1. Type: Provide momentary lighted and/or unlighted, single and/or dual type
pushbuttons as required to perform intended functions specified and shown.
2. Contacts: Comply with the requirements specified for selector switches.
C. Indicating Lights:
1.  Type: Compact, integral transformer type.
2. Lamps: Six volt, long life (20,000 hours minimum).
3. Common, push to test circuitry shall be provided for each panel to simulta-
neously test all indicating lights on the panel using a single pushbutton.
D. Button and Lens Colors:
1.  Provide as indicated in the drawings.
E. Products and Manufacturers: Provide one of the following:
1.  Cutler-Hammer, Type E30.
2. Allen Bradley, Series 800.
3. Orequal.
24  DIGITAL INDICATOR
A. General: The digital indicator shall accept an analog input and convert it to scaled
numerical characters for digital display and also provide up to two alarm outputs.
B. Required Features:

1.  Display Height: 0.56-inch.

2. Display Capacity: Four digits with decimal point position jumper
selectable.

Display Type: Seven segment, red LED.

Accuracy: + 0.05 percent.

Analog Input: 4 to 20 mADC.

Excitation Output: 15 VDC for powering transmitter.
Analog Output: Proportional 4 to 20 mADC.

Alarm Output: Dual with two 2 A relays.

. Temperature Range: 0°C to 60°C.

0. Power: 120 VAC, + 10 to -15 percent, five watts.

1. Enclosure: NEMA 4 splash proof.

== 00N L AW

C. Products and Manufacturers: Provide one of the following:

1. Newport Electronics, Model Q9000E.
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2. Precision Digital, Model PD690.

3. Orequal.
2.5 CONTROL RELAY
A. Type: General purpose, plug-in type rated for continuous duty.
B. Construction Features:
1. Coil Voltages: 24 VDC or 120 VAC, as required.
2. Contacts:
a.  Silver cadmium oxide rated not less than 5 A resistive at 120 VAC or
24 VDC continuous.
b.  For switching low energy circuits (less than 200 mA) fine silver, gold
flashed contacts rated not less than 3 A resistive at 120 VAC or 28
VDC continuous shall be provided.
3. Relays to have clear plastic dust cover.
4.  Relays to have pilot light to show energized coil.
5. Relays to be UL recognized.
C. Products and Manufacturers: Provide one of the following:
1. Square D Company, Type R and/or Type K.
2. IDEC, RU Series.
3. Orequal
2.6  ELECTRONIC HORN
A. General: The horn shall be of the multi-tone electronic audible type.
B. Required Features:
1.  Internal volume control.
2. Field selection of up to 16 different tones.
3. Power: 120 VAC or 24 VDC (provide power supply as required).
4.  Operating Temperature: 32 to120°F.
5. Enclosure Rating: NEMA 4X.
C. Products and Manufacturers: Provide one of the following:
1.  Panalarm, Model NTZ.
2. Orequal.
2.7 PANELS AND ENCLOSURES
A. General:
1. Panels and enclosures shall meet the NEMA requirements for the type
specified.
2. Sizes shown are estimates. CONTRACTOR shall furnish panels and
enclosures amply sized to house all equipment, instruments, front panel
B0001738.0004 40 61 13-14
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mounted devices, power supplies, power distribution panels, wiring, tubing
and other components installed within, as required.

B. Construction Features:
Control panels located inside control or electrical room areas shall be
NEMA 4X rated.

1.

a.

Panels shall be Type 316L stainless steel construction with a minimum
thickness of 12-gage for all surfaces (except those areas requiring
reinforcement) having a smooth brushed finish.

Provide handle-operated, oil-tight, key-lockable three-point stainless
steel latching system with rollers on latch-rods for easy door closing.
Rolled lip around three sides of door and along top of enclosure
opening.

Hasp and staple for padlocking.

Provide a clear plastic, gasketed lockable hinged door to encompass all
non-NEMA 4 front of panel instruments.

Provide 3-inch high channel base assembly, with solid bottom, drilled
to mate the panel to its floor pad.

C. Electrical Systems:
Power Source and Internal Power Distribution:

1.
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a. General: Control panel power supply source, type, voltage, number of
circuits and circuit ratings shall be as shown.

b.  Panels shall be provided with an internal 120 VAC power distribution
panel with number of circuits and separate circuit breakers sized as
required to distribute power to the panel components. Distribution
panel shall contain two spare breakers, minimum.

Wiring:

a. Internal wiring shall be Type MTW and THW stranded copper wire
with thermoplastic insulation rated for 600 V at 90°C for single
conductors, color coded and labeled with wire identification.

b.  For DC panel signal wiring, use No. 18 minimum AWG shielded.

c.  For DC power wiring, use No. 12 minimum AWG. For AC signal and
control wiring, use No. 16 minimum AWG. For wiring carrying more
than 15 A, use sizes required by NEC standards.

d.  Separate and shield low voltage signal wiring from power and control
wiring by a minimum of 6-inches.

e. Group or bundle parallel runs of wire using covered troughs.
Maximum bundle size to be 1-inch. Troughs shall have 40 percent
spare capacity.

f.  Install wire troughs along horizontal or vertical routes to present a neat
appearance. Angled runs are not acceptable.

g.  Adequately support and restrain all wiring runs to prevent sagging or
other movement.

h.  Terminate all field wiring using forked, insulated, crimp-on connectors

(soldered type not acceptable) at 600 V rated barrier type terminal
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strips with screwed connections and permanently affixed numeric
identifiers beside each connection. Identifiers to be self-stick plastic
tape strips with permanent type, machine printed numbers. For DC
field signal wiring, terminal strips shall be capable of handling No. 12
wiring (minimum). Provide Phoenix Contact, Entrelec or Allen
Bradley.

All wiring shall be installed such that if wires are removed from any
one device, power will not be disrupted to any other device.

All alarms generated external to the panel, spare alarm, and repeat
contacts shall be wired out to terminal blocks.

For internal component-to-component wiring only, compression type
terminal blocks are acceptable.

Provide spare terminals equal in number to 20 percent of the terminals
used for each type of wiring (e.g., DC signal and AC power).

Provide a separate terminal for grounding each shielded cable.

Use separate 5/16-inch diameter copper grounding studs for instrument
signal cable shields and AC power.

Where wires pass through panel walls, provide suitable bushings to
prevent cutting or abrading of insulation.

Provide circuit breakers to protect each circuit, with no more than six
instruments on a single circuit.

Provide complete wiring diagram showing "as-built" -circuitry.
Diagram shall be enclosed in transparent plastic and placed in easily
accessible pocket built into panel door.

4.  Surge Protection:

a.

General: Surge protection shall be provided to protect the electronic
instrumentation system from surges propagating along the signal and
power supply lines. The protection systems shall be such that the
protection level shall not interfere with normal operation, but shall be
lower than the instrument surge withstand level, and be maintenance
free and self-restoring. Instruments shall be housed in suitable
metallic cases, properly grounded. Ground wires for all surge
protectors shall be connected to a good earth ground and where
practical each ground wire run individually and insulated from each
other. These protectors shall be mounted within the instrument
enclosure or a separate junction box (compatible with the area
designation) coupled to the enclosure.

b.  The units shall be as manufactured by Telecommunication Industries, Inc., Joslyn,

or equal.
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PART 3 — EXECUTION

3.1 PCS — GENERAL PROVISIONS FOR EXECUTION
A. Refer to Sections 40 60 05 through 40 70 05 for execution requirements for the
PCS.
3.2 INSTALLATION
A. Install and interconnect all equipment, devices, electrical hardware,
instrumentation and controls and process controller components into and out of
and among the enclosures as indicated on the Drawings.
++ END OF SECTION + +
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SECTION 40 70 05

PRIMARY SENSORS AND FIELD INSTRUMENTS

PART 1 - GENERAL

1.1 DESCRIPTION

A. Scope:

I. CONTRACTOR shall provide all labor, materials, equipment and
incidentals as shown, specified and required to furnish, install, calibrate,
test, adjust and place into satisfactory operation all primary sensors and field
instruments shown and specified herein.

2. Contract Documents illustrate and specify functional and general
construction requirements of the sensors and field instruments and do not
necessarily show or specify all components, wiring, piping and accessories
required to make a completely integrated system. CONTRACTOR shall
provide all components, piping, wiring, accessories and labor required for a
complete, workable, and integrated system.

3. CONTRACTOR shall be responsible for installing in-line flow elements
(magnetic flow meter flow tubes) and for providing taps in the process
piping systems for installation of other flow, pressure, and temperature
sensing instrumentation.

B. Coordination: Coordinate with other suppliers for installation of all items
specified herein and required to ensure the complete and proper interfacing of all
components and systems.

C. Related Sections:

1. Section 40 61 13, Process Control System General Provisions.

2. Section 40 61 23, Process Control System Startup and Field Testing.

3. Section 40 61 26, Process Control System Training.

4.  Section 40 05 05, Exposed Piping Installation.

1.2 QUALITY ASSURANCE

A. Comply with the requirements of Section 40 61 13, Process Control System
General Provisions.

B. Acceptable Manufacturers:

1. Furnish primary process measurement devices by the named manufacturers
or equal equipment by other manufacturers.

2.  The named manufacturers have been specified to establish the standard of
quality and performance of the equipment to be supplied.
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3. Obtain all sensors and field instruments of a given type from the same
manufacturer.

4.  The primary sensors and field devices shall be interchangeable with similar
function existing primary sensors and field devices to minimize spare parts
inventory.

C. Manufacturers' Responsibilities and Services:

1. Design and manufacture the primary process measurement devices in accor-
dance with the applicable general design requirements specified in Section
40 61 13, Process Control System General Provisions, and the detailed
Specifications herein.

2. Field supervision, inspection, start-up and training in accordance with the
requirements of Section 40 61 23, Process Control System Startup and Field
Testing, and Section 40 61 26, Process Control System Training.

1.3 PRODUCT DELIVERY, STORAGE AND HANDLING

A. Comply with the requirements specified in Section 40 61 13, Process Control
System General Provisions.

B. Primary process measurement devices shall not be delivered to the Site until all
product information and system Shop Drawings for the sensors and instruments

have been approved by the ENGINEER.

1.4 SUBMITTALS

A. Comply with the requirements specified in Section 40 61 13, Process Control
System General Provisions.

1.5 CHEMICAL SERVICE

A. Where a primary element is designated for chemical service, all wetted
components and appurtenances for that primary element shall be resistant to
corrosion by that chemical. Chemicals referred to commonly as "caustic",
"sodium hypochlorite", "hydrochloric acid", "ferric chloride", and "methanol"
shall mean the following:

1.  "CAUSTIC": Sodium hydroxide (NaOH), 50 percent solution, Specific
Gravity = 1.53.

1.6 MATERIALS OF CONSTRUCTION FOR WETTABLE PARTS

A. Provide compatible materials of construction for primary sensors and field
instrument (wetted) parts that come in contact with the process fluids listed in the
Instrument Index.
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1.7

IDENTIFICATION TAGS

1. Tag numbers of sensors and field instruments shall be as shown and as
specified. For items not shown or specifically tagged, the item tag number
shall be established by the system supplier. All instruments, whether field
or panel mounted, shall have an identification tag.

2. Information to be permanently engraved onto the tag shall include the
identifying tag number, manufacturer, model number, service, and range.

3. The tags shall be fastened to the device with self-tapping stainless steel
screws. Where fastening with screws cannot be accomplished the tags shall
be permanently attached to the device by a circlet of stranded stainless steel

4.  All sensors and field instruments mounted on or within control panels and
enclosures shall have the identification tag installed so that the engravings
are easily visible to service personnel. Panel mounted devices shall have the
tag attached to the rear of the device.

1. Tags shall be engraved with 3/16-inch letters and constructed as follows.
a.  3/32-inch thick laminated phenolic for engraving composed of core,
laminated on both sides with a matte (non-glare) finish cover sheet.
b.  Core to be black; cover sheet to be white.
c.  Mounting holes to be centered on width and 1/4-inch from each end.

A. Performance Requirements:
wire rope and clamp.
B. Construction Features:
1.8  FILLING LIQUID
A.

Use silicone except for process fluids containing chlorine. When the process
fluid contains chlorine, the filling liquid shall be Halocarbon 63 or Flurolube 63.

PART 2 - PRODUCTS

2.1 PROCESS TAPS, SENSING LINES AND ACCESSORIES
A. Water Pressure Sensing Lines and Accessories for Flow and Pressure
Transmitters:
1.  Material: Copper Water Tube, ASTM B-88, Type L, drawn temper or
annealed.
2. Pressure Rating: 150 psi.
3. Size: 1/2-inch O.D. for water.
4.  Connections: Brass Compression Type, "Swagelok" by Crawford, or equal.
5. Shut-off Valves:
a. Type: Ball.
b.  Pressure Rating: 150 psi.
c.  Body, Ball and Stem: Brass.
d.  Packing: High Density TFE.
e. Handle: Nylon with metal travel stops.
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f.  Support Rings: TFE coated brass.

g.  End Connections: Removable "Swagelok", or equal.

h.  Model: Whitey 45 Series for water, or equal.

6. Manifolds:

a. Type: 5-valve and 3-valve meter manifolds.

b.  Materials: Type 316 stainless steel body, bonnets and stems; delrin
seats; teflon packing.

c.  Products and Manufacturers: Provide one of the following:
1) Anderson-Greenwood.
2) Or equal.

B. Pressure Tap Sensing Lines and Accessories for Pressure Gauges and Pressure
Switches:
1. For Process Sensing Taps in Ductile Iron, Steel and Stainless Steel Piping
Systems:
a.  Material and Fittings: Type 304 stainless steel pipe (ASTM A 312)

and threaded fittings and adapters (ASTM A 403).

b.  Sizes: 1/2-inch minimum for main sensing piping and 1/4-inch gauge
and switch connections.

c.  Pressure Rating: Equal to or greater than the applicable system test
pressure as specified in the Exposed Piping Schedule in Section

40 05 05, Exposed Piping Installation.

d.  Accessories:

1) For applications not requiring diaphragm seals, provide separate
1/2-inch Type 316 stainless steel threaded ball valve for each
gauge and switch.

2) For applications requiring diaphragm seals, provide a separate 1/2-
inch threaded Type 316 stainless steel ball valve for seal process
side shutoff.

2. For Process Sensing Taps in Copper and Thermoplastic Piping Systems:
a.  Pipe Material and Fittings: Use same type of pipe material and fittings
as that used in the process piping system. PVC pipe and fittings shall

be provided in accordance with the requirements of Section 40 05 31,

Thermoplastic Process Pipe.

b.  Sizes: 1/2-inch minimum for main process sensing piping and 1/4-
inch for gauge and switch connections.

c.  Pressure Rating: Equal to or greater than the applicable system test
pressure as specified in Section 40 05 05, Exposed Piping Installation.

d.  Accessories:

1) For copper piping system taps with or without seals, provide a
separate 1/2-inch minimum threaded brass or bronze ball valve for
each gauge and switch.

2) For PVC piping systems with or without diaphragm seals, provide
a separate 1/2-inch threaded ball valve for process sensing line
shutoff.
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2.2

LEVEL (PRESSURE) TRANSMITTER — DIRECT MOUNTED DIAPHRAGM

SEAL TYPE

A. Type: Solid State two-wire differential capacitance or resonant wire type
transmitter with direct mounted pressure diaphragm seals for measurement of
liquid level. For non-pressurized tanks, only one (high-side) remote seal shall be
required with the low side open to atmospheric pressure.

B. Function: Measure level as shown and as specified in the Instrument Index. The
transmitter shall display the monitored level value and shall output a 4 to 20
mADC signal proportional to the monitored level.

C. Performance Requirements:

1. Range: As specified in the Instrument Index.

2. Positive Over Range Protection: At least 1.25 times the maximum span
limit.

3. Local Indication: As specified in the Instrument Index.

4.  Transmitter Accuracy (includes linearity, repeatability and hysteresis):
+0.25 percent of calibrated span.

5.  Linearity: +.1 percent of calibrated span.

6. Repeatability: 0.05 percent of calibrated span.

7. Hysteresis: 0.05 percent of calibrated span.

8.  Stability over 6-month period: +0.25 percent of maximum span.

9. Supply Voltage Effect: Output change of less than .005 percent of
calibrated output span per one-volt change in supply voltage.

10. Combined Process and Ambient Temperature Effect: Less than 8-inches
water change per 100 degrees F average (combined) temperature change,
plus 2.5-inches water per additional five feet of capillary (when used with
DC 200 silicone fill).

11. Output:

a. Isolated direct acting 4 to 20 mADC.
b.  Digital process variable signal superimposed on 4 to 20 mADC signal
without compromising loop integrity.

D. Construction Features:

1.  Measuring elements protected by sealing diaphragm.

2. Calibration Adjustments:

a.  Zero: Adjustable in electronics compartment.
b.  Span: Coarse and fine adjustments in electronics compartment.

3. Zero Elevation and Suppression: The extent that the amount of suppression
plus the calibrated span does no exceed the upper range limits of the sensor.

4.  Damping: Internal adjustable.

5. Built-in electrical surge and RFI protection.

6.  Direct Mounted Pressure Diaphragm Seals:

a. Size and Type: Three-inch ANSI Class 150 flanged with flush
diaphragm.
b.  Diaphragm Seal (Process Wetted) Materials: See Diaphragm Seal
specification included in this Section.
B0001738.0004 40 70 05-5
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7.

10.

1.
12.
13.
14.

15.

c.  Diaphragm Seal Housing, Flanges and Bolting (non-process wetted)
Materials: See Diaphragm Seal specification included in this Section.
d. Capillary Tubing:
1) Material: Armored Type 316 stainless steel.
2) Length: As required to extend from remote seal to transmitter (five
feet minimum; 25 feet maximum).
Fill Fluids:
a.  Remote Seal and Capillary: See Article 1.8.
b.  Transmitter Sensor Cell: See Article 1.8.
Transmitter Sensor Diaphragms and Process Wetted Parts: Type 316
stainless steel.
Transmitter Sensor Non-Process Wetted Parts:
a.  Sensor Body and Bolting Materials: Type 316 stainless steel.
b.  O-rings Seals: Viton.
Transmitter Electronics Housing: NEMA 4X rated and Buna-N O-rings
sealed threaded cover constructed of die-cast, low-copper aluminum
finished with an epoxy paint system.
Indicator: Provide remote indicator with range in engineering units.
Electrical Conduit Connection: 1/2-inch NPT.
Process Connections: 1/4-inch NPT with adapters for connection to remote
seals via capillary tubing.
Type 316 stainless steel mounting bracket and fastening hardware suitable
for mounting transmitter on flat vertical surface or 2-inch diameter pipe.
Hand held interface with keyboard and LED display capable for easily
configuring and testing the transmitter.

E. Products and Manufacturers: Provide one of the following:

1.

2.

Emerson-Rosemount, Model 3051L with Emerson-Rosemount model 751
signal display.
Or equal.

2.3 PRESSURE GAUGE — BOURDON TUBE

A. Type: Bourdon Tube Pressure Element Type, Liquid Filled Gauge (for pressure
ranges of 15 psi and greater and vacuum ranges to 30-inches Hg):

B. Performance Requirements:

I.
2.

Range: As specified in the Instrument Index.
Accuracy: +0.5 percent of span (ANSI B40.1 Grade 2A).

C. Construction Features:

1.

2.
3.
4.

B0001738.0004
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Case:

a.  Solid front design constructed of glass filled polyester.
b.  Color: Black.

Size: 4-1/2-inch.

Ring: Threaded, glass filled polyester.

Window: Glass.

40 70 05-6
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10.
11.
12.

Dial: White with black markings.

Filling Liquid: See Article 1.8.

Overpressure protection: Full blowout back.

Bourdon Tube and Socket:

a.  Type 316 stainless steel.

b.  Heliarc welded, unless otherwise specified.
Movement:

a.  Type 300 series stainless steel.

b.  Rotary geared with Teflon S coating, or cam and roller type.
c.  Built-in overload and underload movement stops.
Connection: 1/4-inch male NPT, bottom.

Mounting: Stem Mount.

Calibration:

a.  Adjustable pointer.

b.  Externally accessible zero adjustment.

D. Accessories:

1.

Pressure Snubber: Sintered stainless steel snubber threaded into gauge
socket or in external stainless steel housing with 1/4-inch NPT male and
female connections.

Process Isolation: Provide ball valves for process isolation in accordance
with the requirements of Article 2.1, above.

E. Products and Manufacturers: Provide one of the following:

1.
2.
3.

Ashcroft, Duragage 1279 Series.
Wika Process Gauge 232.
Or equal.

24  DIAPHRAGM SEAL

A. General:

1. Furnish diaphragm seals for pressure gauges at locations shown and as
specified.

2. The complete diaphragm seal assembly, including gage, or transmitter, shall
be factory assembled, filled and calibrated to the ranges setpoints specified
prior to shipment.

3.  System Supplier Manufacturer shall be responsible for assuring that fill
volumes and sensitivities of the supplied seals and diaphragms are suitable
to provide the required gage, switch or transmitter accuracy over the
specified measurement range or at switch setpoints.

4.  Location and orientation of the gauges, and seal assemblies shall be

B0001738.0004
5/22/2018

coordinated with the actual piping and equipment installations so that gages
and indicators shall be easily read and accessed for maintenance by plant
personnel.
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5. Where field mounting and orientation conflicts arise due to incomplete
coordination with field changes in the process piping and equipment
installation, assemblies shall be relocated, re-oriented, re-assembled and re-
calibrated as directed by the ENGINEER.

B. Construction Features:

2.5

1.  Instrument Connection: 1/4-inch NPT.

Process Connection: 1/2-inch NPT.

Flushing Connection: 1/4-inch NPT.

Top Housing Materials: Type 316 stainless steel.
Process Side Housing Materials:

a.  Type 316L stainless steel for metallic piping.
b.  PVC or CPVC to match non-metallic piping.
Bolting Materials: Type 316 stainless steel.

7. Diaphragm, O-Rings, and Gasket Materials:

i

.O\

Process Fluid Diaphragm O-Ring Gasket
Sodium Hydroxide Teflon Teflon Teflon

*®

Filling Liquid: See Article 1.8.

9.  Working Pressure Rating: Equal to or greater than the attached gage or
switch operating pressure specified in Exposed Piping Schedule in Section
40 05 05, Exposed Piping Installation, whichever is greater.

Accessories:

1. Provide fill/bleed screw to permit filling of instrument and diaphragm seal.

2. Provide a clean-out ring which holds the diaphragm captive in the upper
housing to allow the upper housing assembly to be removed for
recalibration or cleaning of the process side housing without the loss of
filling liquid or change in calibration.

Products and Manufacturers: Provide one of the following:
1. Helicoid, Type 100 HAC.
2. Orequal.

MAGNETIC FLOWTUBE AND TRANSMITTER

Type: Flowtube with pulsed DC Magnetic Flow Transmitter.

Function: Monitor liquid flows as shown and as specified in the Instrument Index.
The transmitter shall display the monitored flow value and shall output a 4 to 20
mADC signal proportional to the monitored flow.

Performance Requirements:
1. Range: As specified in the Instrument Index.
2. Local Indication: As specified in the Instrument Index.

B0001738.0004 40 70 05-8
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10.

11.

Accuracy (with analog output):

a. 0.5 percent of flow rate, or better, over a range from 1 fps to 31 fps.

b.  £0.005 fps, or better, at flows below 1 fps.

c.  Accuracy unaffected by changes in fluid velocity, density, pressure,
temperature or conductivity (above minimum conductivity limits).

d.  System accuracy shall be proven by submittal of flow test curves of
the actual meters being furnished.

1) Test curves shall show a minimum of ten equally spaced flow
points. Tests shall be performed using water and a weight or
volume tank. A “master meter” used as a reference standard is not
acceptable. The test setup shall be submitted and approved prior to
testing.

Repeatability: +0.15 percent of flow rate, or £0.0015 fps, whichever is

greater.

Drift: Complete zero stability.

Minimum Fluid Conductivity Limit: Five microsiemens per centimeter or

less.

Minimum Pre-amp Input Impedance: 1012 ohms.

Power:

a. 120 VAC + 10 percent, 60 Hz, 3 Hz power supply.

b. Power Consumption shall not exceed 50 watts for flowtube and
transmitter combined.

Output:

a. 4to20mADC, direct acting and isolated, into 0 to 1000 ohms.

b.  High accuracy, field adjustable scaled pulse output (0.1 to 10 Hz or
greater) to drive local totalizer.

Operating Temperature:  Suitable for operation with process fluid

temperature from 0° to 140°F.

Pressure Rating: Greater than or equal to test pressure specified in Section

40 05 05, Exposed Piping Installation, for appropriate piping system.

D. Construction Features

1.

2.

B0001738.0004
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Flowtube:

a. Type: Lined metal flowtubes.

b. Interchangeability: Ratio of flow velocity to voltage reference signals
generated identical for all meter sizes to permit interchangeability with
transmitter without requiring circuit modifications.

c.  Tube Material: Type 304 stainless steel.

d.  Electrode:

1) Conical or elliptical shaped.
2) Material: To be compatible with the process fluid as indicated in
the Instrument Index.

e. Lining: To be compatible with the process fluid as indicated in the
Instrument Index.

Enclosure:

a.  Materials and Rating:

1) Cast low-copper aluminum alloy or fabricated sheet steel.

40 70 05-9



C.

d.

2) NEMA 6 rated.

3) Capable of withstanding accidental submergence in 30 feet of water
for 48 hours.

Finish: Finish exterior, except for flange faces, with a high build

epoxy paint.

End Connections: ANSI Class 150 suitable for mating with pipe

specified.

Electrical Connections: 3/4-inch NPT tapped holes for power conduit

fitting and signal conduit fittings.

Pulsed DC Magnetic Flow Transmitter:

a.

Materials and Rating:

1) Die cast, low-copper aluminum alloy.

2) NEMA 4 rated.

Solid state construction.

Local Indication:

1) 3-1/2 digit minimum LCD meter with field selectable engineering
units.

2) Seven-digit electromechanical totalizer or eight digit electronic
LCD totalizer with reset and lithium battery backup. Totalizer shall
be integral with transmitter and visible through viewing window, or
shall be externally mounted in a separate NEMA 4X enclosure or
condulet with viewing window and installed adjacent to the
transmitter.

Pulse and analog outputs galvanically isolated from input and earth

ground.

Automatic zeroing feature making it unnecessary to zero the

instrument before or after placing it in operation.

Pre-calibrated span adjustment providing continuous span adjustment

over entire range.

Range Adjustment: Direct reading thumbwheel switches or calibrated

potentiometer, continuously adjustable for full scale settings from 1 to

31 feet per second.

Signal Conditioning: Adjustable damping circuit with response times

of 1 to 25 seconds minimum.

Low Flow Cutoff: Provide automatic low flow cutoff circuitry to stop

pulse output and local totalization when flow drops below 0.5 percent

+ (.2 percent of the calibrated upper range valve.

E. Accessories:

1.

B0001738.0004
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Mounting:

a.  Provide complete Type 316 stainless steel mounting hardware.

b.  All transmitter and driver electronics shall be remotely mounted from
the flow tubes at locations shown.

c.  Type of mounting (wall, support frame or pipe stand) as required.

Shielded cable assemblies of sufficient length for connection between
flowtube and transmitter electronics.
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Type 316 stainless steel grounding rings for flowtubes.

Type 316 stainless steel grounding straps.

5. NEMA 4X rated 120 VAC power on-off selector switch as specified in
Article 2.2, above.

6. A spool piece for replacement of each different size flow tube where no
bypass piping is provided.

7. One calibrator suitable to calibrate all flow tubes provided.

>

F. Products and Manufacturers: Provide one of the following:
1.  Emerson-Rosemount 8750W
2. Orequal.

2.6 LEVEL SWITCH - FLOAT TYPE

A. Type: Direct acting, pear shaped, eccentric weighted, displacement type liquid
level sensor.

B. Construction Features:

1.  Float Body: Hollow hermetically sealed, rigidly molded of polypropylene
containing mechanical switch and eccentric metal weight.

2. Mechanical Switch: SPDT switch rated 16 amps resistive at 120 VAC and
five amps resistive at 30 VDC.

3. Weight: Weight to cause sensor to hang straight down from cable when not
immersed and only allow float to pivot when immersed in liquid.

4.  Electrical Cable:
a.  Heavy duty, three conductor, flexible and submersible cable, sheathed

in PVC and connected to float and switch with watertight seal.
b.  Length furnished to be sufficient to extend to junction box.
C. Products and Manufacturers: Provide one of the following:
1. Flygt, Model ENM-10.
2. Orequal.
2.7  SPARE PARTS AND TEST EQUIPMENT

A. Furnish and deliver the spare parts and test equipment as outlined below, identical
to and interchangeable with similar parts furnished under this Section.

B. Spare parts shall be packed in containers suitable for long term storage, bearing
labels clearly designating the contents and the pieces of equipment for which they
are intended.

C. The following shall constitute the minimum spare parts:

1. Five of each type input-output relay for each 40 or less furnished for this
Contract.
2. One replacement power supply for each type and size furnished for this
Contract.
B0001738.0004 40 70 05-11
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A one-year supply of all expendable materials.

4.  One per five of gauges, indicators and/or switches used in field complete
with diaphragm seals, filled and ready for use.

5. Provide one per ten, or part thereof, per range of field instruments including
all insertion type instruments. No spares are required for in-line instruments
such as magnetic flow meters that include flow tubes through which the
flow passes.

6.  One dozen of each type and size of fuse used in instruments.

The following shall constitute the minimum test and calibration equipment.
1. All special calibration equipment required for system calibration.
2. One portable flow meter calibrator, for magnetic flow meter use only.

All spare parts shall have been operated and tested in the factory as part of factory
testing prior to shipment of the control system.

For process sensors and all other analog instruments, the supplier shall submit a
separate quotation for a recommended list of spare parts and test equipment.
Each item recommended shall be listed and priced separately. The spare parts
quotation shall contain a statement that the prices quoted are firm for a period of
one year from the installation date of the equipment, and that the supplier
understand that the OWNER reserves the right to purchase none, any, or all of the
parts quoted. The supplier is required to show that a stock of spare parts and test-
equipment is obtainable within a 48-hour period.

PART 3 - EXECUTION

3.1

INSTALLATION

A.

CONTRACTOR shall require the system supplier to furnish the services of
qualified factory-trained servicemen to assist in the installation of the
instrumentation and control system equipment.

Install each item in accordance with manufacturer's recommendations and in
accordance with the Contract Documents. Transmitters and instruments, which
require access for periodic calibration or maintenance, shall be mounted so they
are accessible while standing on the floor. Care shall be taken in the installation
to ensure sufficient space is provided between instruments and other equipment or
piping to allow for easy removal and servicing.

All items shall be mounted and anchored using stainless steel hardware, unless
otherwise noted.

All field instruments shall be rigidly secured to walls, stands or brackets as
required by the manufacturer and as shown.

B0001738.0004 40 70 05-12
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E. Conform to all applicable provisions of the NEMA standards, NEC and local,
State and Federal codes when installing the equipment and interconnecting
wiring.

3.2 START-UP, CALIBRATION, TESTING, AND TRAINING

A. Comply with the requirements of Section 40 61 13, Process Control System
General Provisions, Section 40 61 23, Process Control System Startup and Field
Testing, and Section 40 61 26, Process Control System Training.

++ END OF SECTION + +

B0001738.0004 40 70 05-13
5/22/2018



*# THIS PAGE LEFT INTENTIONALLY BLANK **

B0001738.0004 40 70 05-14
5/22/2018



PLOTTED: 5/22/2018 9:43 AM BY: HAUSMANN, STEVE

PLOTSTYLETABLE: -

+ OFF="REF*

4” SAN (SEE NOTE 1)

2” VENT TERMINATION \

SEE NOTE 3

SEE NOTE 5
W
| |
: 8) (D
@
FINISHED B
FLOOR We -1
FL. 398.5 J
SEE NOTE 2 \(/
SEE NOTE 6 —— 60"
3/4 W | BIF,
1/2" | cw
SEE NOTE 8
3/4” CW
1/2" .
SEE NOTE 4 ——_ "1 —=< /4 o
o LlBFP—1 i
SEE NOTE 7 $

Lo

CONTROL BUILDING PLAN

2 4 0

2
i = m ———

36" DOOR

2" VENT TERMINATION
8't ABOVE FINISHED GRADE

~

Vs BUILDING WALL

4”¢ SAN

,ﬁ WC—1

2"¢ VENT

WC—1 RISER DIAGRAM

NOT TO SCALE

NOTES:

1.

CORE DRILL OPENING FOR ROUTING OF NEW 4" SANITARY INVERT AT EL. 395.5£. FIELD
VERIFY REQUIRED ELEVATION AS SHOWN ON CONTRACT DRAWING G—102. REFER TO
WC—1 RISER DIAGRAM.

PROVIDE SOLID PLASTIC POLYMER PARTITION COMPLETE WITH 36" DOOR AND ALL
ASSOCIATED NON-TAMPER HARDWARE REQUIRED FOR A COMPLETE INSTALLATION. BEIGE
COLOR, BY GLOBAL PARTITIONS OR APPROVED EQUAL.

CUT PARTITION AROUND 8" PIPE. PIPE AT APPROXIMATELY 1.5 ABOVE FINISHED FLOOR.
DISCONNECT AND CAP EXISTING CW SUPPLY TO SERVICE SINK AND WATER HEATER
FROM HYDRANT WATER SUPPLY, PROVIDE NEW 3/4” CW SUPPLY TO SERVE THE
SERVICE SINK FAUCET AND WATER HEATER.

1/2" CW DOWN TO WC—1 TANK FEED. PROVIDE ISOLATION BALL VALVE AT BASE OF
RISER. CONNECT TO WC WITH FLEX TUBE AT FILL INLET.

WATER CLOSET, WC—1 SHALL BE WHITE VITREOUS CHINA, 1.6 GPH; KOHLER MODEL
K=3505—TR OR EQUAL. PROVIDE ELONGATED SEAT AND BOLT CAPS.

BACK FLOW PREVENTER, BFP—1 SHALL BE, REDUCE PRESSURE ZONE (RPZ), 3/4" SIZE,
LEAD FREE FOR POTABLE WATER USE, WATTS MODEL LFOO9OM3QT OR EQUAL. PROVIDE
IN=DIRECT DRAIN CONNECTION.

ROUTE 1/2" DRAIN OVER TO SERVICE SINK FOR IN—DIRECT WASTE.

ADDENDUM No. 3 - 5/22/18
PORTION OF CONTRACT DRAWING M-200

WARNING — IT IS A VIDLATION OF NEW YORK EDUCATION LAW,

SCALE(S) AS INDICATED

TFrotessional Engineers Name

JOHN C. PERRIELLO

Engineer's No.

081662

REPRESENTS ONE |

ORIGINAL DRAWING: SCALE

G:\ACAD\PROJ\B0001738.0004\Plumbing\P-003.dwg LAYOUT: P-003 SAVED: 5/22/2018 9:31 AM ACADVER: 20.1S (LMS TECH) PAGESETUP: -

CITY: SYRACUSE DIV/IGROUP: WATER DB: LD: PIC: PM:J.PERRIELLO TM: LYR:ON:

USE TO VERIFY

FIGURE
REPRODUCTION

No_| Date Revisions By | Ckd NY 0411618 Jcp

State Date Signed | Project Mgr.

THIS DRAWING IS THE PROPERTY OF THE ARCADIS ENTITY IDENTIFIED IN THE TITLE BLOCK AND MAY ~ [Designed by Drawn by Checked by
NOT BE REPRODUCED OR ALTERED IN WHOLE OR IN PART WITHOUT THE EXPRESS WRITTEN PFC SMH BRT

PERMISSION OF SAME.

———

4 ARCADIS

SYRACUSE, NEW YORK e SYRACUSE HANCOCK INTERNATIONAL AIRPORT REHABILITATION OF DEICING

CONTROL BUILDING PLUMBING DETAIL

ARCADIS Project No.

STORAGE FACILITIES B0001738.0004

Date
APRIL 2018

Fig. 2
ARCADIS OF NEW YORK, INC. I g -

ONE LINCOLN CENTER

110 W FAYETTE ST. SUITE 300
SYRACUSE, NY 13202

TEL. 315.446.9120

GENERAL



BTILLOTSON
Text Box
ADDENDUM No. 3 - 5/22/18

BTILLOTSON
Text Box
PORTION OF CONTRACT DRAWING M-200


0cleopy'gle 3L

20Z€EL AN ‘ISNOVYHAS

00€ 3LINS LS AL13IAVA M OL |
H31N3O NTOONITINO

“ONI ‘MHOA M3N 40 SIaVoHY

€00-4

810C 11ddV
8eq

¥000'8€.10004
"ON J08lo1d SIaVOHY

VOId410314d

¢ 40 | 133dHS - NV'1d 4l1IS

S3AILINIDV4 39VHOLS ONIDIFA 40 NOILVLITgvHId
1HOdHIV TYNOILYNYILNI YOOONVH ISNOVHAS @ HHOA MIN ‘ISNOVHAS

SIavOodV &

'2°60ZL NOLLO3IS ‘MV1 MHOA M3IN

40 SINIWIYINOIY IHL HLIM ATdNOD TIVHS NOSHId ONIILTVY JHL

‘Q3Y3LTV 4l CAVM ANV NI INFNND0Q SIHL ¥3LTV OL “HOA3AYNS .ON”:_‘
'dnnd dins oNigvor | )7 N - — —\\ R = _ -~
YONYL ONILSIX3 NI SIHOLIMS T3ATT IdAL LVOTd 30V1dIY '€ P / e \\\ \ [ - — = -~ — -
SV LVHdSY HIV3d ONV LVAVOX3 “LNOMYS ONIAVA // - \ _ — /,/: _ | / \\\\\\H —— - = ~— — -
~ LWVHdSY (3S0dOdd ANV ONILSIX3 HLIM 3LYNIGHO0D 2 ! 1 -\ ,: | | \ \\ — -~ - \\\ -
 sumeneimenis o S\ 7 Ny T =T
335 "TINAIHOS ANV 3ONIND3S NOLLONYLSNOD 3HL ONV - il |V AN\ N\ \
SUNLONYLS ONILSIXI NV MIN ‘SILLIILN ONNOHONIANN / _ | 1) | T \
3 ONLLSIX3 ANY M3N ‘SNOILIONOD dT3l4 ONILSIX3 HLIM . \ , // 1\
NOLLYTIVLSNI ANV °NOLLYLN3INO ‘ONILNON YNVE 19nd | J \ \
— ILVNIGYO00 OL F1GISNOASIY 38 TIVHS HOLOVHINOD ; D F> \ | \ \ \ \| | 102
¢ . /V 7/ \ Ll | /s
/ < . .\\ / // J, \ /
2| \¢ N7 P //
\ \ - ~ — P / y=HHO
S ~ =~ y—HH3
NN
/ Qo d . —— \ ’
3\ |8 BT /
s | ouonnoa 5mes = T e ﬁ
A= AN NS 4
J _ n_ A | / _ \\ v, :, ;\Fil\\"wnﬂw ; M \\ ™
2 r | M : / ] _ \ M _ ;\\; \ Jﬁl\ \ \ \ \ Z—HH3
~ N/ |l [ | IR@oa ~
| g 1 / NSO TR ] L
z | | L @ F\ ||| ._omw_wow. mvw__Wm._mnlu_.Clu.\|FJN \\.\uN\ A / " &//
\ § | |2 / . - nanoy \ [ | w/ - /.
2 | | < ’ cs N ONLLSIX3) ey / mm \\ S
i g 12) ) — Sk / e
, _ w/ _: :\ a _ _ _ \\ 8 @|m // ~~_
_ & oS \L7 Lol /
’ ~ ’m _ v (900-3 133HS 33S) /
_ | e ,m ’ | | F_.__:_<> ITVA NIV - /
= 3! On . o . /
2l w/ .mw_%um_ 133HS uum_\ | ,, ___ , || \\\
\ N\l e 1INVA ONIY3LIN - , \ , /
’ ,w MO ONLLSIX3 ,,/: _
z | | _,/ | / 1Kl |1 )
’ \ Q J. | . ;:, / \ / € —HHO =
! A _ ¥ /4 / \ : ,: , , /_ ¢ —HH3
3 5 L | , i .
/,w / oz_S_:m\moéSm ,;,: / / FERuanans
. m / WOINZHO ONLSIX3 ,, ,: , / 404 HOLVH
| S /w v/ 7 ,;:, / |
z 2 o . A ( 2 ,: , ,
| , | SN N Il .
e P L "ON MNVL
O LRy ST N ,_;,_,,,, i St
Ik N I W N
5 //V T d I \ , ,
2 A /V/// N\ / _ — \/ P :;,Z //// /
% NN S T Nt A
L | : \ . \ = \ f W / /;E \ \ ¥04 HOLVH
C A // A U\ / ( A
§ . \ \. ~ ~ (v 40 "dAL) ¥30QAVT
| , \> \ -/ | ¥3N TEsEINens
| / \ N BTN
: _ N =0\ N , NOLLOINNOD ONIONNOMO <~ :
| EEEIRNERNERN il N,

4O01ONANOD
ONIANNOYO
3ISI0dYILNNOD

TN 3 ’ m Mw_s,_o _ Mm\,”wma q H”_a_so uw_wgz%ﬂmw%owmmuﬁﬁmxiDow_ﬁ_50Mm_wwqmmw SOV SHL 40 ALIIOu mmmﬂmw_u_yﬁw_‘wﬁ M__ HM@/WWOWH ”M_“_%_“_M %mem____mwo
<Qmmﬁﬂwgﬂ_ﬂﬂ_ﬂﬂm @3LVvOIANI SY 3TVOS
NV1d 4LIS 1vOIld10314d
S IRESNNOIONEN Mk N
o T~ //// NN | v | )
\\\\ \\. zvi}zvs/ //// /// N \ _ _ «
- \\\ O,\ NPY T~ Noy, > ~ N /////
\\ Mo h N / / / \
L ///// : /7
(z 40 "dAl) / // / / // _ _ A
TI3M LS3L ONIANNOYD A‘\ow // / / / / _ ‘ _ /
\ W\ My )
L "ON ¥3XIW 32 // \ \ / \ |
S04 oLV \ \\ | 1| | | N
5 |\ |1y .
u I o5 |
¢ 'ON MNV1 (¥ 40 dAL) oo
o 2
%m_zu_wuﬁmuwum_,z_ | | __ | _, | _, /
| |
404 HOLVH . __ ,~ | ______ ..;//
= || Wt HINN
5 \M.n;t a0 ozﬁ_ﬁoh__m_ , / _ ” ,, __ ,, __ \ )
\ ||
/1 [ ,_,:;;_ 1}7
N /] | HiiM N
/// G—HHO / \\ __ :_::, //
/&//MI/_.__._H._ / / _ _—_—:_’
T~a Y T NOLLY ANLLNOD \\\\ | | , | | ’ | , | \
//// a9 ONNO¥O _ _ ’ ’ _ _ , |
~ o i /) _ il N
~ /% _ , , , ’ / r
(900-3 133HS 33S) 4 Y. // [ | | , | , | |
IA VA zo_&mu_,\_/_ N\ ~_ ./ / / \ — — _ _ _ , . ’
(10z—3 133HS 335) / / _ | || — — | _ _ , ,
- ONIGTING TYIINIHD
P / N ,
.\‘/&Qe SINVL 39VOLS \\\ , _ | / , _ , _ at
S ) A |
M_M_M.Coh_ﬁnu__z_.wwuwoo 10Z2-3 ._.O\H._m_w_m 33s \\ \ ’ _ _ __ __ ’ __ ’
/7 \\\\ __,:2:__
/ Vs i |
/ 7 r
// \\\ , | || il \
// o Hik )
4
/ A /1))
/ /
4\ 7y \ o/ )0/ /
¥ 7 \\\\\\\\W\\\\\ Z
1%\\\ / \\ \\\\\\\\\\\\\.\\\\\\\\\\ \n//ll
z,%\\\ /- \\\\.\\\\\\\\\ \\\\\\\ \\\\
= ~ \\ —_— _— . — \ \\ \

‘dd "d3LVM dNOYSO/AId ISNOVHAS ‘ALIO

‘AL OT113Idd3d T :Nd  Old a1

x»338=440:x=NO-HA1

NVITTIM “TTIMOH A8 INd G0:9 8102/L.2/S :a3LLOTd 910°ONOW TIN4 SON :F19V.LITALSLOTd - :dNLISAOVd (HOIL SINT) SO'LZ :¥IAAVOY INd ¥0:9 8102/L2/S :AIAVS €00-3 :LNOAV1 BMp'€0038€.10\E21199]3\aaVvO\r000 8€LL000d\s100loid aavo\:3




-

|
L2388 <
o \_][_, <2l
04 J,85->
1<—Ij|l_\—= ',/ , E'-:E' g%ﬁ'i c
ya = 3£ zQUeg (e
(@) Opo>&
P Bn- (o) DEZ< I
p | o Ed Byl E
o < << x 2z I-IJ
"l D—D . — %%Z(E
/ SOzx S« T EE
. | r<% 90 =Za-
i o U)L|_ w=p >
- e 2 W EE
oOFY <M 5SE 30y
o L (SR} 00
< Z<o +8 zHi0o 3
/ l 259 1o 355238
<z |.I.|| |:>_Zu;§'\
7 OO L SZHTH > 5 8
Do Lu popgEe |2 ro>
[] > I T = a -
! LWlZ Fo raz0o: | 83 2258
W= = SEs-Ex | €S RGN
<Z ouw oo WSHE o< Xl z2zEZ23
EU)D' 7] Z%E)‘_le ww o L|._|E ~©
{ - = E':°§<; a5 SpO98x63
Toa = IOYSYE <= 4| 2250w
[t < s EFOFRZ OO oY D: Ot‘:)
== OoX <3 = Snu3s®
=2z 2% zg| 82| deces
{ <% U’g <o o< IE5-HHE
N El< X ¥
\ zHho GSEGS
o<Z =g=
\ // X TH S
\ ) oY wouw
\ \ S .. onx EuwE
. // fud o<l »Ounm
‘\ o o . .
> \ _— z < I\
¢
]
=z
S
8
> o
EREO
ot —
2 4
'—
S2H N
[T} o =
e x X -
ke <7
wno | 3{63 Ll-
pd
\ QE ‘ ’
|_
< w
[o'e) ﬂf@ N
| ) B <
= T
(Y
[ X
O
o LLl
z0 S,
——=) |2 T ¢
{ |ao 5
3w U) Ll
éD —
4 @y | L
& -
ol o Sz
x= < 4 r O
' L < L =
8] == ¢ >
: L W am
e gdtTEg—EcY [gE
fa <a oE Oz Z n_
= ng N EZ W=
> E2L e <5 u o
=2 <O OO <
@ o Zoz D
|-I-||.|__l ’DLIJI"—" oI
o o= o
o< m<z é
= © no< > Y
ow (7] —
=0
59 (/p)
----------- =0

e

—_— — =

BUILDING.

e
— T —
— —
e

/[ /EXISTING CONTROL

AN
/

i LT

N \%\\Q\ i

\\\\ \\|\\\|\\ \\ ‘\

\\\\ \|\\\\\\ \\ |

\\\\\\\ \\\\\\\\ | \\\:
NI \|\ \‘|\|\\\ N\

Wh DN

i A

|

\\\\\\ / .

\ \ ) dl
|\ 7

DEICING
STORAGE
TANK NO. 1

Il

I

|@ARCADIS

)

|

DEICING
STORAGE
TANK NO. 2

5] Hyl/ll \\\\\\\| \\

Z
<C
_J
o
\ \ \
3 \\\\ \ h i \\\\\\\\\\ —— : =
TN v il \‘\\\\‘\\\ I 2
' [ N“\\ N\ 2 7 @%/ \ﬂw NW \ & / . — 3
,i )\\\ \ \\ \ \\ AN . i g o " . P ég// / \\\\\\\\\\\ \\\\\\\\\\“\ f . — g %»§ §8
N z G5 ——===1 7 X = : oz
U N 8 7 il L =P
% | A = e — — = }\\\\\\ \( ’//// / / 1 O (P Py
I 53 b I sl / / L N
Zi ,\)/ /W o) / | i )
_____ //// / 2 %2%%@5 =
e == = — Il A VY B el
_____ /// . (] [_// // o~ &
e x
/ s s
[ s x

W
X

9
&
h
L

.- 5:—'.:‘.','-.-1-.~ > a"g »—‘:"v.!‘f-. I~
P A Pt I IO ANPOE
a’~ a ar_ "~ LRSS
REVISED SECURITY DESIGN
Revisions

NOT BE REPRODUCED OR ALTERED IN WHOLE OR IN PART WITHOUT THE EXPRESS WRITTEN
PERMISSION OF SAME

THIS DRAWING IS THE PROPERTY OF THE ARCADIS ENTITY IDENTIFIED IN THE TITLE BLOCK AND MAY [Designed by

1Y [ \
‘,Ia ',’l ~ ——— z \ \ ®
".\:4 “;’4" S~ s — — =t XY X - ,'4" ;‘4 N ! Yl YU S A - / =
ﬁ?l‘.!'lﬁ"lr.--‘ s B a5 g g AR A UGy Uy Ui S e Dt S = ‘ I x Qe
4 P PP D BpacTpd 193 s LR K K
‘t'g&*'Sl!GT'AQl“,"‘QL“Qf'3*.‘:.‘*?“‘2?'<§é.“£ Dot Al / R 8
A R T R A et /. -
N D : - Q/ I ®
—  — R / \
—_— T = T o
—_— N

I, e —
— e ==

N
v
~
_/
N

\
_—
" Xias
cem
LFNG
WRE
USE TO VERIFY
FIGURE

REPRODUCTION
SCALE

\
—
—_—
— x—
SCALE AS INDICATED

7 "ON
NOOOVI

INCH ON THE
ORIGINAL DRAWING:

THIS BAR
REPRESENTS ONE

NVITTIM “TTIMOH A8 INd 90:9 8102/L.2/S :a3LLOTd 910°ONOW TIN4 SON :F19V.LITALSLOTd - :dNLISAOVd (HOIL SINT) SO'LZ :¥IAAVOVY N 1€:G 8102/L2/S :IAVS +00-3 :LNOAV1 BMp'0038€.10\E21199]3\aaVvO\r000 8€LL000d\s108loid aavo\:3
x»334=440:x=NO"HdAT ‘WL OT13I™Y3d T:Nd :Old :d1 84 Y3LVYM dNOYD/AIQ TFSNOVHAS :ALID



0cle'9vy'GLe 1AL

20Z€EL AN ‘ISNOVYHAS

00€ 3LINS LS AL13IAVA M OL |
H31N3O NTOONITINO

“ONI ‘MHOA M3N 40 SIaVoHY

G00-4

810C 11ddV
8eq

¥000'8€.10004
"ON J08lo1d SIaVOHY

vOIld10313

S11vVL13d dNV SNOILO3S MNVvE10Na

SAILINIOVL JOVHOLS ONIOIZA 40 NOILVLITIgVHIY
1HOdHIV TYNOILYNYILNI YOOONVH ISNOVHAS @ HHOA MIN ‘ISNOVHAS

SIAvOodVv &

'2°60ZL NOLLO3IS ‘MV1 MHOA M3IN

40 SINIWIYINOIY IHL HLIM ATdNOD TIVHS NOSHId ONIILTVY JHL
‘Q3¥3ALTV 41l AVM ANV NI LNIWNJ0Q SIHL ¥3LTV OL “HOA3AYNS
ANV 80 d33NION3T TTVNOISS340dd A3ISNIOIT V 40 NOLLO3HId 3HL
Y3IANN ONLLOV SI 3H SSIINN ‘NOSH3Id ANV 04 ‘2'60ZL NOLLD3S
‘MVT NOLLYONA3 MHOA MIAN 40 NOLVIOA V SI LI — ONINYVM

‘NOILO310dd ONINLHOMN
ANV ONIONNOYO 04 ONIATING TVOINIHO MNVL

FvOS Ol 1ON

JOVIOLS ANV SYNVL 3IOVHOLS ONIOIAd O1L d3LO3NNOD

38 TIVHS d013NANOJ d¥3dd0J 3dva Q3TIVLISNI v

‘SHNVH
10Na 7v 3ZIS OL 3I18ISNOdS3d 38 TIVHS dOLOVHINOD ¢

MNVE LONA 3JHL 40 dOL 3JHL 1V S1INANOD
JYVdS TIV 30VId "SNOILVYALTY JHINO3Y AVIN LNOAV
ANVE LONAd  "IVOIdAL SI NMOHS LNIW3ONVHHY LINANOD ¢

NOILO3S &V

“6

0

G—d1 \Zl0d

"ISIMY3HLO Q3LON SSTINN T4 ANV 3ZIS 1INANOD
d04 SAVHOVIA LO3NNOOYHILNI ANV S3NIT INO 33S I

‘S3LON

‘A34IN03Y SV 3OS NIVANIVA OL ANV SW3LSAS
ANNO¥OYIANN ¥YIHLO ¥VITO OL SIAIMVA (ISIMYIHLO NMOHS
40 d3LON SSIINN WNNINIA ,0—,L) NOISNIWIA YNvE 10na 'L

‘S31ON NOILO3S MNVd LONAd 1VOIdAL

JF1vOS 01 1ON

NOILOAS XNvE8 1ONd 1VOIdAL

dANYOO HOV3 1V
dva YNIANLIONOT +v# ——

L Ne7
TV el

dAl)

W

*L

\\ le L |
9 ® ¢%xm

NI
() 7 T

[ V4
u-b

dAd d3d HLIM 3dOT3ANA
J1340NOO d30404NI3d

(dAL)
NOggly ozfm<gx\\k\\

1# 310N 33S
AHVA TTIM

“O_,L

LLLLLLL

mo<m0k

31¥OS OL LON \mMMHW/
NOILO3S \&

S

Ne— N—
SOy
ONILRONO
= 9009 S00d  900d
Y -S000 |
@ |+ ;r
«l
3YvdS
x—
\__\ \__\
u.m

41vOS Ol 1ON

NOILO4S

Sl

OO

910d ¢l0d

(9 (o)

£00d 3dVdS

oLl

(¥ 3LON 33S)

¥OLONANOD 1
¥3dd0D
34ve
[ )

o/ v#

(¢ 3LON 33S)

¥O1ONANOD
¥3dd09D
Jyva
[}

o/ v#

J1vO0S Ol 1ON

“g

NOILOIS \Li

(D)

J4vVdS

(D

¢00d

JTvOS 01 LON

NOILO4S

—

SOd
ON
JyvdS

(D

100d

J1vO0S Ol 1ON

NOILO4S

() ()

£00d 3¥VdS

WA

C

ad HaM H3IM NILLIMM SSTHdX3 IHL LNOHLIM F.W__Qn_,q m/__“_mooZm_u.__Wﬂ_\,_\v_,m_,_m“nmm_mmhz ¥0 A30NA0YdIY 39 LON ERIVS :ONIMVYA TVNIDINO
Aq payoayn Aq umelq Aq paubisaq AVIN ANV MO0T9 31LIL FHL NI d3141LN3dl ALILNT SIavOdV 3FHL 40 ALH3d0¥d FHL SI ONIMVYEA SIHL NOILONAOYd3H 3JHL NO HONI
. FNOI4 — N N ENINECENREN
dor 8L/9L/¥0 AN P19 >m SUOISIASY ik ON AdI43IA OL 3SN dvdg SIHL
1By 100001 6 0d [HIM a3SIATY 2} NOLLO3S YNvE.L0oNd 8loz/LLS| 2
paubig ajeq 9le1s
L L7060
"ON S.Josuibug jeuolssajoid J7vDS OL LON
VAIdVvIAVI ‘A dIAVA
aweN sJaaulbug [euoissajold
IVOS OL 1ON ©00-3 37¥0S 0L 1ON ©00-3
(¥ 31LON 33S)
. . . . ¥OLONANOD
SOY SOY 434402
| O |l @ ORI RORON N
o/ v#
JJvdS ¥00d €00d +00d /
4 N S L_3uvds NI
\__\ \__\ \__\ \__\ \__\ \__\ \__\ \__\
:m ..m ..@ :n—.
3IvDS OL 1ON ©00-3 37v0S 0L ION ©00—3
(# 3LON 33S)
. . ¥OLONANOD T .
SOy ¥3d4d02 (# 3LON 339) SOy
o o v ¥OLONANOD | ©
: : o/ +# ¥3dd09 : :
J4vdS Z00d uﬂ«m 3YVdS 100d Z00d
b1 V1 O\AV* D1 V1
\__\ \__\ \__\ \__\ \__\ \__\ \__\ \__\
:m lnl.)- :@ ..MF
3Iv0S OL 1ON ©00—3 37¥0S 0L ION £00-3
V1 V1 V1 V1
S9Y (¥ ALON 33S) SOy SO (# 3LON 33S)
3 ¥OLONANOD |3 ¥012NANOD
: ¥3dd09 : S50 ¥3dd0D
- Juvg - Juva
| TS a l00d 200d €£00d ¥00d A | —e00D IWVdS & l00d 200d ¢£00d +¥00d A
~— o/ # ~— o/ v
r r (© @ H OO ® ®
A 2 2 Sl 2
L00d 3¥VdS G00d 900d L00d 3¥VdS
V1 V1
| | L L

«3C

«SC

‘4d "3LVM dNOYO/AId ISNOVHEHAS ‘ALID

CNL OT113Idd3d T :Nd  0Ild a7

x»338=440:x=NO-HA1

NVITTIM “TTIMOH A9 INd 90:9 8102/12/G :d3L1L0Td €LO'ONOW T1N4 SON :319VLITALSLOTd - :dNL3ISTOVd (HOIL SNT) SO'LZ :H3IAAVOY Wd L€:S 8L02/1L2/S :AAAVS S00-3 :LNOAVT Bmp'G0038€.10\[EOHI9913\AAYO\r000 '8€.L000g\s100loid Qv



. . . "JNVS 40 NOISSINY3d .
0ci69rySie 3L AVOIY1LO313 aoda HaM HIM NILLIMM SSTHdXT THL LNOHLIM 18vd NI 40 FTOHM NI G3¥3LTY 4O a3ONA0HJIY 38 LON 3v0s :ONIMYHA TYNIDIO
20ZEL AN ‘ISNOVHAS Aq pesyosuyD Aqumeig|  Aq peubiseg] AV GNY Y0078 ILIL IHL NI AIIHILNIAI ALILNT SIAVOHY FHL 40 AL¥AdOHd IHL S| ONIMYHA SIHL NOILONAOYdIY 3HL NO HONI
00€ 3LINS "LS FLLIAVA M 04 . NOI4 [r— 3no sINaSTUdTY
e S11v.13d ANV WV¥OVIA ¥3SHY e = T
m c cl m ONI "MHOA M3N 40 SIAVOHY p m — DS 1B 108001d S p— oS oad [HaM NOISIA ALIIND3IS AISINIY 8L0C/LLIS [4
5107 T4V NVd 41IS TVILdVd ALI-MNDOIS a\AS 14060
ejed ‘0N SJesulbug [euoissajoid
o i d31vOIANI SV F1VvOS
#000°8€.1.0009 SAILITIOVH 39VHOLS ONIOIFA 40 NOILVLIgvHId / VAJVIAVI ‘A diIAVd
"ON J09loid SIavOHY 1H0dHIV TYNOILYNYILNI ¥OOONVH ISNOVHAS © YHOA MAN ‘ISNOVHAS | J awepN sJoaulbug [BUOISSa}0Id
‘26024 NOILD3S ‘MVT MHOA M3N
A0 SLNINIYINOIY FHL HLIM ATdNOD TIVHS NOS¥3d ONINALIY 3HL Q
‘d3Y¥3ALTV I CAVM ANV NI LNIWND0A SIHL ¥3LTV OL “HOA3AMNS
ANV 80 ¥33NIONIT TTVNOISSI40dd Q3ISNIOM V 40 NOLO3MIQ JHL J1vOS Ol 1ON J1vos Ol 1ON —v
Y3IANN ONLLOV S| 3H SSTINN ‘NOS¥3d ANV ¥04 ‘2°602Z NOILO3S
1IVLId 434dVid ddvVO 1VOIdAL 1IVLAAd 1ANVd T04LNOD ALIdNOJS ANV SSJ00V J1VOS
(¢ 40 "dAL)
N _ . _ N Ll 'ON ¥30dv3y dyvdO 0L 8000 - N
'SYIHLO A8 GITIVISNI ANV HSINYNI L¥OJHIV 1V WILSAS ALRNOIS NV SSIOOV AUVO G T, (€ 40°dAL) Y 5 N o, AN » M 5
N b |_uz<n_ Jom._.ZOO i\\ N A % ﬁ\ < iv A N Y _ _/ &
"370d ALI¥NO3S ¥04 HdWN SOL 40 Q33dS dVAN ONIM OL—/30SV ¥ N - M%uwwwmumuw - N > N ) . T (ONIATING TOMLNOD NI S&—d1 WOX4)
: : “ N T Nows 8000 S - . 8 ) LINONOD WOIMLOFT3 L
d3i¥Ng 193410 08 ITNAIHOS OAd 38 TIVHS dOLOVHLNOOD A8 dITIVLSNI SLINANOD ¢ o < L d | =
| _ - dOLvVy3d C
‘ONINIVYL TINNOS¥3d . " U . ¥OLOW 3LV9 3aMS OL 110D a . /
ANV ‘W3LSAS ALIMNI3S TVHLINIO HLIM NOILVYOILNI ‘WILSAS ALIMNO3S 3LIS N3IImL3g N _ _ N 901-9 _ R _ < 901—9
NOLLOINNOO ‘SNOLLYNINYIL ANV ONIMIM TOMLNOD ‘SINddNS ¥3MOd LNIWAINDI “YNNILNV _ . ) 133HS NO TIv13a _ . " 193HS NO IVL3Q
AV3ELOTYI0 1M ‘SYYIAVO Aldl “TINV TONINOD ALIMNO3S ONV SSIOOV 3LVO ‘SyIQV3IY . , : : “ , u v o8 338 . , a , u v o8 338
AdvO ONITIVLSNI ANV ONIJIAOYd d04 JT19ISNOAS3d 38 TIVHS dOLVHOILNI W3LSAS ALIMNO3IS °C N - - N L] - N

'S1¥0ddNS TANVA ANV ‘LINANOD ANNOYOHIANN ‘NOILYANNO4 ILIYONOD I I
HLIM 370d ALIYNO3S ‘NOILYNINYAL ANV ONMEVO (9PA0ZL ANV 08%) JOVLITIOA MOT TV I I
‘YOIANIS009 ¥3IAVIY Q¥VO ‘MOINIS00D ¥IAVIY Q¥VO ¥O4 3SvE ILIYONOD ‘Avd LNINJIND3 i i

313YONOO ‘SAHVII08 ONITIVLSNI ANV ONIAIAOYd ¥04 F1EISNOJSIY 38 TIVHS HOLOVHLNOD I = =
avd LNIWdIND3 3LIYONOD = =
“ul—loz —I—:ﬂ X l—:OIum X g:wluw M M
1IVLId NOILVANNO4 J10d ALIHNOAS ove inawainos siaonog 38 AL3HONOD = :
HS X 1.0-S X M,9-.2 Vid .2l X H.O = =
—— 1NN ANV ‘¥3IHSYM
HLIM 17091
cvE Laan of (9) - __§|J S1Y0ddNS 1INV TO¥LNOD
dOOH 00 2l ® v# —— : ¥3N00
3Sva Y03INIS009
a3YIND3Y N | T
SV SAVMIOVY )
/
] b = 901—9 133HS
/ﬁ : NO TIV13Q ayvTio8 33S
[T # =ll=ll: 90179 LI3HS TANVd TOHLNOD
S=IEIEIEE === NO 7Iv13id dyvTio8 35S
[ ||| a0y ANNOY9 ALIMNO3S ANV SSI00V 3LVD
Il I R i M03INIS009
RIS _ SEIE N\ ¥3av3IY Quvo
\» ‘ _l_ - e \
9 K N 773m 1S3l
JLIHONOD QIOHOANITY z%ﬁﬂﬂﬂﬂﬂo%io aas
3LVIdNL NOISSIHdNOD 85 \_/
S.4IUNLOVANNYA F10d ¥3d I ONAONS
TIVLSNI S1T HON g — _
QTSN S L 1o O aNnoao ¥3dd0D Idva of , \ L=
3aVY9 QIHSINIA 7 S "
v e o ———— = =N
¥3av3Y¥ Quvo _ . KAt

F1vOS OL LON

AVHOVIA d3SId ALIANOAS NVid 4LIS 1VILdVd ALIdNO4S

PANDA AN EDA DA U A N A WA WA WA WA WA WA WA WA WA WA WA WA WA WA WA WA WA WA WA WA WA WA WA WA A WA WA N

DOVRELN
ALRINO3S avd LNINdIND3 ILIYONOD
ogiﬁen. VNNILNV
WY38L03¥I0
[4IM (T 40 "dALl) Sa¥v1108
G 3ALON 33S —= OMYOSTINYA MOANS009 ¢ "ON ¥3avI¥ Qv
ONILHOM V00T TVYNINYAL IVNINYAL LY¥OdYHIV 1V
130d¥IV WO¥4 o<>o§vJ&uP TINVd TOMLNOD ALI¥ND3S \_
ANV SS300V 3LV9O
_ NdSW
(zLd)—
_l =] ALdI |_
JIONV 3AIM AYVNOILYLS VMS
NOOZ—L1IL—NVd Zld 0100 —
NV JSAIN NdSI
Y3NddNS W3ILSAS ALIMNO3S A8 319V0 SSS80 (VMS) g
. . . = "NOILYANNO4 3LIYONOD /M (IVND3I A3A0¥ddY
ZO_._.<_>M_W_m_|m_< ¢ ON ¢ ON L "ON (zLd 2 ¥O 91ZNA—8Q-2S—10—0—-0v—9L—H-VSY
d3avay d3dv3y d30v3d - 13A0OW T13g9NH) 13NV TOMLNOD
V¥INVO NOISIAFT3L TVOOLO¥d L3NYALNI o Aldl NdSI AY38103410 SS300V ALVO (z_40_"dALl) sSa¥vT1108
40 40 40 oub/s = S 1/
M3LdVAVY 30d NVASAIN [ NS . . . ozifL 2 | /& MO3IN 3S009
J.l Qul .l 3104 3 Z ON ¥3av3y ayvo
SSSED SSS80 SN 0 (vms) se—d1
¥3av3Iy auvo ¥ ) . _ o
0100 —= 6000 —={ 8000 —= o.v/1—1 8002 8—HH3 L
- SSS89 £10d NOILYANNOA
AN3931 £00D = - JLIHONOD /M (WND3I GIAOY¥dAY
.1 ¥0 91ZWA—80-2S—10-0—-0¥—91—H—-VSY
DZ@WMNP L T 7300W T13g9nH) 3104 WNNINNTY 14 91
(¢01—3 133HS 33S) ALVO MNVL JOVHOLS
_ ¥OLVY3dO _
L—00W SNILSIX3 WO¥4 NFOn_vJ,u&mP V9 ONIOIFA 1V  T3NVd TO¥LNOD q&&rA G—d1 ONILSIX3 WOdA —C 110D
ALIMNO3IAS ANV SS30JV 3JLVHo AN 40 .n_>._.v sSqayv1109 |/
¥OLV¥3dO
N Q avd LNIWdIND3 3LIYONOD _ YOLOW ALVS 3a1S
SSSE) : ge—d \
09 —= N 303N 3S009 Y 10d _

L ON ¥3av3y Qyvd
>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>_>>>>>>>>>>>>>>>>>

‘dd d3LVM dNOYS/AId ISNOVHAS ‘ALID

NL OT113Idd3d T:ANd 0Id a7l

+338.=440-:=NO-HA1

WVITTIM “TT3MOH ‘A8 INd ¥5'9 8102/1.2/S :a3.LLOTd 9LO'ONOW TN SON :319VLITALSLOTd - :dNLISTOVd (HOIL SINT) SO'LZ *¥IAAVIV INd €5:9 8102/L.2/S :QIAVS 900-3 :LNOAVT Bmp'90038€/10\[EO1I09|3\AAYO\P000 8€EL1L0008\SI0dl01d QY0NS



€0c-4

0cl6'9vy'Sle 3L
20Z€EL AN ‘ISNOVHAS

00€ 3LINS LS AL13IAVA M OL |

H31N3O NTOONITINO

“ONI ‘MHOA M3N 40 SIaVoHY

810C 11ddV
8eq

¥000'8€.10004
"ON J08lo1d SIaVOHY

vOIld10313

SOILVINTGHOS ONIAIM
TJOHLNOD ONIATING TVOINIHO

SAILINIOVL JOVHOLS ONIOIZA 40 NOILVLITIgVHIY
1HOdHIV TYNOILYNYILNI YOOONVH ISNOVHAS @ HHOA MIN ‘ISNOVHAS

SIAvOodVv &

v = = "SIVS 40 NOISSINGId )
NILLIMM SSTFHdXT FHL LNOHLIM 18Vd NI 40 ITOHM NI 34311V HO a30NA0Hd3Y 39 LON 37vOS IONIMVYYA TVYNIDIYO
Aq paxoay) Aq umesg Aq paubisagl AV ANV Y0019 31LIL IHL NI @3I4IINIAI ALILNT SIAVOYY JHL 40 ALYIdOYd FHL SI ONIMYHA SIHL NOILONAOYdIY JHL NO HONI
P I SUOISINDY o1eq "ON 3¥NOI4 ] INO SINISTHJIY

dor 81/91/¥0 AN O g AdI43A OL 3sN yvd SIHL
6 [ 0a [HaM A3SIATY DILVINTGHOS "314V1S HO1O0IN NOILVYNIGINOD | 8L02/LL/S 4
IDIN 108l01d paubig a1eq alels

L 17060

"ON s,Jeauibug |euoissajold

3TvOS Ol 1ON

'2°60ZL NOLLO3IS ‘MV1 MHOA M3IN

40 SINIWIYINOIY IHL HLIM ATdNOD TIVHS NOSHId ONIILTVY JHL
‘Q3¥3ALTV 41l AVM ANV NI LNIWNJ0Q SIHL ¥3LTV OL “HOA3AYNS
ANV 80 d33NION3T TTVNOISS340dd A3ISNIOIT V 40 NOLLO3HId 3HL
Y3IANN ONLLOV SI 3H SSIINN ‘NOSH3Id ANV 04 ‘2'60ZL NOLLD3S
‘MVT NOLLYONA3 MHOA MIAN 40 NOLVIOA V SI LI — ONINYVM

NOILYOIANI
avOo1d3A0 dOLONW

NOILVOIANI

3S0710/N3d0O

OILVINAHOS ONILIM

z

AV13d

N3d0
d3ANOT

o1

d41dVIS JOLONW

NOILVNIGNOOD NV4 LSMAVHXT IVOIdAL

ONIYOLINOW
JLON3d FdNLN4
d04 J4vdS

JSOT0/NId0 dVOTd3IAO ONINNNY
d3ANOT dO10N dO1O0ON

WL

avoid3no
dO10N

ONINNNY
d010N

AV13d

ONINNNY
dO10NW

d3ANOT

dOl1Ss

30IA3d d3LvOoOo1 didid |

GN\EREN

%
i

a4d

iR\ ARS)

d4dd

d4dd

€1

HLIN

Z1 ZH09 ‘@€ ‘N08Y

. T
/

555

SK

@ O | O
11

ldd

VAJVIAVI A dIAVd

aweN sJosuibug |euoissajold

OILVINIHOS ONIGIM 41 dVILS JOLOW NOILVNIGNOD dNfMa 1VIIaAl

INIMOLINOW
J10N3Y 3dNLNA
404 34VdS
avo1d3ano ONINNNY
HO1O0IN HO1lO0IN
N rAYe) (%) 1
VY o
(@34INO3Y 41)
i ¢—0- [ - 0 1 o
3OVdS HOLONW = S
O—= 1]
NOILVOIANI
AvOT1¥3IA0 HOLOW
AVI3Y
QvOoTd3IN0 @ mmww __ )\
HOLOW 10
NOILYDIQNI O |
ONINNNY
HOLOW
AVI3Y
ONINNNY @ mmww _ °
HOLOW S
X0
N1
0
LMVIS OX °
HOLOW
5 10
— d01S 138VI1S
1 AOZ |
© T
AN 034
T Yy T
a4d AOSY i
e O O—\
€1
HA /H/ ¢ © O A ZH09 ‘@ ‘A08Y
O s o | o—
|
SI

ldg

‘4d "3LVM dNOYO/AId ISNOVHEHAS ‘ALID

CNL OT113Idd3d T :Nd  0Ild a7

x»338=440:x=NO-HA1

NVITTIM “TTIMOH A9 INd S0:9 8102/12/G :d3L1L0Td €LO'ONOW T1N4 SON :319VLITALSLONd - :dNL3ISTOVd (HOIL SNT) SO'LZ :H3IAAVOY Wd viil 8L02/LL/S :AAAVS €02-3 :LNOAVT Bmp'€0z38€/10\[e0H1993\AYO\r000 8€ . L000g\s109loid aavon:3



¢0v-4

40 SINIWIYINOIY IHL HLIM ATdNOD TIVHS NOSHId ONIILTVY JHL
‘Q3¥3ALTV 41 AVM ANV NI LNIWNJ0Q SIHL ¥3LTV OL “HOA3AYNS
ANV 80 d33NION3T TTVNOISS340dd A3ISNIOIT V 40 NOLLO3YId 3HL
Y3IANN ONLLOV SI 3H SSIINN ‘NOSH3Id ANV ¥04 ‘2°60ZL NOLLD3S
‘MVT NOLLYONA3 MHOA MIAN 40 NOLVIOA V SI LI — ONINYVM

“11NJdID 3F0VHl 1V3IH 804 d3Mv3d8 LINJAdIO

I TYOId10313 020 o] ] I o] B s B o NSO o N G o caongoueiza oy | s oM oI
S INgo NI0ON NG P aor 8L/9L/¥0 AN P10 | A8 SUOSINd oFd_| ON A4IIEA OL 35N I RN
"ONI 'YHOA M3N 40 SIAvOYY wm I— D Q m —l— o m I— m Z< m w— Dsm< Bolod|  poutis sieg ooy | 20 [HIM | 43SOdOHd ANV OWIA HLIM 1-d 1 ONILSIXT G3SINTY [8L0Z/LLIS | 2
810Z Thidv @ 117060
=d ON S493UIbuz [BUOISS3401d 37vOS OL 1ON
£000°8€210009 SAILITIOVH 39VHO1S ONIOIFAd 40 NOILVYLITIgvH3d VAdVvIVI ‘A dIAVA
'ON 108l01d SIAVOHY L1HOdHIV TYNOILYNYILNI ¥OOONVH ISNOVHAS © YHOA MIAN ‘TSNOVHAS \\w._.._w slEN S J00UIBUS [PUOISSBJ0I]
‘2'60ZL NOLLO3IS ‘MVT MHOA M3IN
ININGIND3 11NV4 ANNOYD VWOg 3AINOdd I
‘310N
A18WISSY a3 1vH AT1T1N4 "WINAS DIV NI 40T 'SALON
S v GEM <9 WA TYLOL G31IINNOD ONVYED ; PNiaTIng
NV 0ST £ ‘3SWH Supjing |013U0) NOILYIOT
OIN Y 0Z4/ABOT SLT0A o o s . (pasodoiyg) 47 bunsixgy 3w
SIS IHI 1IVHYHD 3DIAEIS
(LHDIT ¥ <30¥ds> 187
ANY N¥4 LNIAINTEA GIZIHOLOW T <3]vds= 6t
8€ 0z QILYNLIV JHLITT SdINNd dNNS) Lid £ <3¥ds> LE
9¢ <3J¥dS> I H i <3J¥dS> 3
vE 0z MNYL HILYM LOH I T ssT1IHIM| 0T 33
zE 0z TINYd HOLYN 1Y MOT4O7IN T
0g 0z aloNIT0s T H
£ HOSSIHJNOD HIY| ST {7
I IMydS| 07 o7
2 0z (D41234/av07) INTWAAYM-E| SO 7T 3 I ¥ IMvds| 02 €7
T Iuvds| 0z 12
(¥NY1NOODYT) T T ¥T0 HILIWN MOT4 ¥3THIATT| 0T 6T
8T 0z HOLYHIJO INTVAAYME| S0 7T 3 I I 70 700 SHILIN MOTH NOOOYT B ANVL|  0F (T
a1 0z Z-NQ '8 Z-33 N2 1SNYHX3| €10 T T T 5 8T0 312¥1d3D3H LINYAHILZIWMOTH| 02 cT
vT 0z T-NQ "8 T-43 N2 1SNVHX3| €10 it T T €8 T I10V143D34 B ONIDVEL IVAH| 0T €T
T 0z S1HDITHO0ALNO| <S€0 6T I T Iuvds| 02 i
o1 0z 5310VLd3D34 NOOH TWIINVHIIW| L0 09 T T <0 900 27d 13INVd NOILYINIWNYISNI| 0T 6
8 0z SLHDITINOOH TYINYHIIW| €20 6T T ¥ 80 10 TANVd NOILVINIWNYISNI| 02 L
9 0z SLHOITWOOY 1921410313 €20 6T T I I £'8 T dJ ALIMNDIS ANV $S30IV ALYD| 0T 5
¥ 0z <SUINYIHE ALINVL> T i e ST'0 INd JATYNNVL 3DVHOLS ONIDIAA| 0T £
z 0z SITOVLAIDIMNOO0Y TWIIHILDI13| 60 Sl T T Z0 700 ¥iwviaoLny| oz T
o - 3 8 v = _
ON LD Z avo140 NOILdIYIS3a vl avol| SdINY m __m SdV |v/A avol av0140 NOILdIYDS3a = Z [ON LD
il ur ASWHd H3ad v AA L L
ATEWISSY 31wy ATINS ‘WINAS DIV NI %01 'S31ON
¥ JHIM SNIang
aon Y 0ST g 3svMd e A o L T Buipjing |oauoD NOILYDOT
OTN Y 0ZH/A0Z SL10A o TeLoL (owaq) 471 Bunsixg 13nvd
SOILSTHI IOV HYHD 321IAH35
(1tHoN 1 <3DVdS> r
ANY NY4 LNIAIATYA AIZIHO LOW T <377d5> BE
BE 0e Q3LYNLIV JI¥1D313 “sdiind dINNS) Lid £ T <3Wd5> LE
ag <32V dS=> T T <3Wd5> CE
fre 0g ANV L HILVM LOH T T S53M13HIM 0g EE
€E Qe T13NYd HO LV NLDV MOT497IN T
0g 0Eg QIONIT0S T
E HOSSIHANO D HIY ST LE
T JHVd S FHIvV i 3y IH- e NGOSY ] 0e e
ATEINISSY Q3L ATINA AINAS DIV NIW 3ZZ :SILON # 0e .HUﬁ_n_mEmﬂq.D._.u IANTEA AVM-E g0 1 £ T FHVd S FoavidE v IHcH#NGOSY R 0E £EC
S |F o £F VAM TV.LOL GILDINNOD ANVHO i : : e x HN
@Y 00T T  3SVHd ONIQTING TVDINFHD XNVL I9VHOLS NOLLYIOT (¥NvL NOOBDYT) T [ v1°0 H3LIN MOH HIFHD ATT| 0T 61
OIN Y - %”mﬁ_ﬁ_} ik 4 o Rk ll—lE_l_o TANYd BT 0e HOLYH3dO INTYNA AWM £ g0 1 € T 0 eno SH3ILIW MOTd NODDVT R ANY L 0g LT
SILSHIDVIVED IDIALTS ar 0z T-INQ 8 T43 NV4 1SNVHX3|  ET°0 Tt 1 1 <1 81’0 3107143038 1INVA H313WMOT4| oz T
¥T 0Z J4VdS T T JdYds 0z £l T 0z T-NA B T-43 N4 LSMYHX3 eT'o 1] T T €8 T FM1OWLd3D3H F DONIDVH L IV3H 0e el
el 0c J4VdS T T JdYds 0z T [ » 0g SIHDITHOOALNOD ce'0 B'¢€ T T FHVdS 0¢ 1T
0T 0z JHYdS T T Jdvds g 6 ot 0g S3TOVLdID3IH WOOH TVIINYHD 3N L0 o9 T T g0 a0 o I1d T3INYd NOILYLINIINNMH 1SN 0e 6
3 0g _:” JION m_m_mw 3OV IV3IH 887%¢ ove g E 90 £0°0 _"Dm_._ S SNUHOSM HOMALXKT 0z £ 8 0g SIHDIT WOOH TVIINYHI3W €0 6'T T T g0 T0 TANYd NOILYLININ MH LSMI 0e L
9 0z (saT1¥) ONLLHONM HOMALNI| 870 €2 T T g7 60 (1¥LOL S) SIDVLAIDIH D49| 02 g g 0T SIHOM WOOY TW¥DI¥LDITE| €270 5T I I 3¥vds| oz g
i 0Z JHYdS T T J4Yds g £ ¥ 0z <SHINVIHE ALTINYA> T T FHVdS 0g £
z 0z Y dS T T A Z0 HIMOHS HSYMIAI| ST T z 0T $310¥1d303¥ WOOH Tv2IHID3 3] 60 e T 1 70 70°0 g3vIaoLny| oc T
"ON DD w = dv0O1 40 NOLLdI42s3a e SdNY _m i m SdNY ok dv0140 NOLLd 42530 w = |'oN DD "ON 13D w = avo140 NOILdI¥I53a vAd avol| SdNY m m SNV | vax avol av0140 NOILdI¥Ds3a m =z |-on 1D
a Ll o ISYHJ ¥3d VAN o il a v o T & 3ISYHd H3d YA & . o

NVITIIM “T13MOH ‘A9 INd 90:9 8102/12/G :d3L101d €910°ONOW T1Nd SON :319V.LITIALSLONd - :dNL1IASTAOVd (HOIL SINT) SO'LZ :HIAAVOV Wd 90:9 8L02/L2/S :AIAVS 20v-3 :LNOAVT Bmp z0oya8e/10\ed13o9|3\aavo\r000'8€ . L000d\sioaloid aavol:d

‘dd d31LVM dNOYO/AId  ISNOVHAS “ALIO

AL OT113IdY3d T ENd  Old ‘A’

+33Hx=440-:=NO-HAT





