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2. Space panels 1/8-inch at edges and ends.
3. Utilize framing clips along long edges.

B. Fastening: As indicated and as follows:
1. Roof Sheathing:

a. Install with the grain of the outer plies or long dimension at right angles to
framing supports.

101 Stagger end (oints and locate over the centerlines of supports.
[l Allow 1/8-inch spacing at panel ends and 1/4-inch at panel edges.

10 Utilize Panel Edge Clips along long edges of sheathing, Letween framing
mem{ers.

c. Nail or Screw to framing.
101 Nailing:

al Nail panels with 8-pennJcommon nails or (+pennUannular rings or
screw-t[ pe nails spaced [linches O.C. at supported edges and 12
inches O.C. at intermediate Learings.

(1] Set nails no less than 3/8 inches from edges.
2[1 Screwing:

all Where framing is metal trusses: Use appropriate screw t[pe spaced as
specified alove for nails.

3[1 Do not use staples in roof sheathing.

d. Where the support spacing el ceeds the marimum span for an unsupported
edge, provide adeluate [locking, tongue-and-groove edges, or panel edge
clips, in accordance with APA E30.

3.05 PROTECTION — ENGINEERED PANEL PRODUCTS
A. Protect installed sheathings from moisture damage.

1. Replace panels that show warped or swelling.

END OF SECTION

0400 WOOD FRAMING AND SHEATHING
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SECTION 07190
VAPOR BARRIER

PART 1 - GENERAL

1.01 THE RECJUIREMENT

A. The Contractor shall furnish and install a vapor Larrier to [e placed under all reinforced
concrete placed against soil as specified herein or shown on the Drawings.

1.02 RELATED WORK SPECIFIED ELSEWHERE
A. Section 03300 - Cast-in-Place Concrete

PART 2 - PRODUCTS

2.01 VAPOR BARRIER

A. Vapor Barrier: A reinforced laminate memLrane with a minimum tensile strength of 75
ICs/in. in accordance with ASTM D-882, vapor transmission rating of 0.02 perms in

accordance with E-9(] and a puncture resistance of 25 Is in accordance with ASTM D
4833.

B. Adhesive/Tape: T pe approved [ 1the Manufacturer of the vapor material.

C. Penetration sealing: Provide manufacturer’'s recommended penetration seals at all
pipe, conduit, and similar penetrations.

2.02 ACCEPTABLE MANUFACTURERS

A. Sullect to compliance with the Specifications, provide products from one of the
following manufacturers:

1. Viper Vapercheck 10 [JInsulation Solutions, Inc.
2. GriffolLn T pe-85, [I1Reef Industries, Inc.
3. OrEl[ual

PART 3 - ECECUTION

3.01 VAPOR BARRIER

A. Vapor [arrier shall "e placed on top of 4 inches minimum of compacted structural fill
stone, free of delris and protrusions, as shown on the Drawings for structural slal’s.

B. Lap edges 12 inches and seal with adhesive tape. Lallwith seams perpendicular to
and lapped in the direction of placement. Do not penetrate vapor [arrier.

07190 VAPOR BARRIER
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PROCECT NO. 11843 PROGRESSO VILLAGE STORM WATER IMPROVEMENTS

C. Protect from damage until concrete is placed. Punctures and tears in vapor [arrier
shall Le repaired using patches of the material which overlaps puncture or tear a
minimum of 12 inches[seal with tape or adhesive.

D. Penetrations through vapor [arrier, such as pipe, drains, conduits and similar
penetrations, shall be sealed in strict accordance with manufacturer's recommended
instructions.

END OF SECTION

07190 VAPOR BARRIER
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SECTION 07210
THERMAL INSULATION

PART 1 - GENERAL

1.01 SUMMARL[

A. Furnish lalor, materials, tools, e uipment, and services for Building Insulation in
accordance with provisions of Contract Documents.

B. Section 01 81 13.CompletellIcoordinate with work of other trades.
1.02 REFERENCES
A. Referenced Standards:
1. ASTM International (ASTM!

a. (C518 Standard Test Method for Stead(+State Thermal Transmission Properties
[I_Means of the Heat Flow Meter Apparatus.

[1 C553 Standard Specification for Mineral Filer Blanket Thermal Insulation for
Commercial and Industrial Applications.

c. CLI5 Standard Specification for Mineral-Filer Blanket Thermal Insulation for
Light Frame Construction and Manufactured Housing.

d. C1104/C1104M Standard Test Method for Determining the Water Vapor
Sorption of Unfaced Mineral Filer Insulation.

e. Dr9rIStandard Test Method for Coefficient of Linear Thermal Elpansion of
Plastics Between -30 deg C and 30 deg C with a Vitreous Silica Dilatometer.

f. EB84 Standard Test Method for Surface Burning Characteristics of Building
Materials.

g. E90 Standard Test Method for LaloratorlIMeasurement of Airforne Sound
Transmission Loss of Building Partitions and Elements.

h. E9VE9IM Standard Test Methods for Gravimetric Determination of Water
Vapor Transmission Rate of Materials.

i. E119 Standard Test Methods for Fire Tests of Building Construction and
Materials.

1 E130JStandard Test Method for Assessing Com(ustiilitr1of Materials Using a
Vertical Tube Furnace at 750deg C

k. EC05/E05M Standard Test Methods for Thickness and Densit(lof Spraled
Fire-Resistive Material [SFRM[Applied to Structural Mem(ers.

2. National Fire Protection Association (INFPA:

07210 THERMAL INSULATION
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PROCECT NO. 11843 PROGRESSO VILLAGE STORM WATER IMPROVEMENTS

a. NFPA 208 Standard Test Method for Determining Ignitalilit[lof E[terior Wall
AssemLlies Using a Radiant Heat Energl[Source

[l NFPA 285 Standard Fire Test Method for Evaluation of Fire Propagation
Characteristics of El terior Wall Assem! lies Containing Com[ ustil le
Components

1.03 SUBMITTALS
A. Action Sulmittals:

1. Product Data: Manufacturers’ product data sheets, details and installation
instructions including components and accessories, indicating product complies
with specifications.

B. Informational Sulmittals:
1. Evaluation Reports: For foam-plastic insulation, from ICC-ES.
1.04 JUALITO ASSURANCE

A. Surface-Burning Characteristics: As determined [ testing identical products
according to ASTM E 84 [ ]a [ualified testing agenc!| IdentifIproducts with
appropriate markings of applicalle testing agencl

1.05 DELIVERT, STORAGE, AND HANDLING

A. Protect insulation materials from phisical damage and from deterioration due to
moisture, soiling, and other sources. Store inside and in a drlllocation. Complwith
manufactureris written instructions for handling, storing, and protecting during
installation.

B. Protect foam-plastic [oard insulation as follows:

1. Do not el'pose to sunlight e[ cept to necessarIeltent for period of installation and
concealment.

2. Protect against ignition at all times. Do not deliver foam-plastic [ oard materials to
Prolect site [efore installation time.

3. [luickl[Icomplete installation and concealment of foam-plastic [‘oard insulation in
each area of construction.

PART 2 - PRODUCTS

2.01 MANUFACTURERS
A. Mineral Filer Insulation:
1. Base:
a. Thermafiler, Inc., an Owens Corning compan(l

2. Optional:

07210 THERMAL INSULATION
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PROCECT NO. 11843 PROGRESSO VILLAGE STORM WATER IMPROVEMENTS

a. Rockwool.
'l [ohns Manville.
c. Knauf.
B. Filerglass Batt Insulation:
1. Base:
a. Owens-Corning.
2. Optional:
a. CertainTeed
‘1 [ohns Manville.
c. Knauf Insulation.
C. Other Materials:
1. Base:
a. As indicated.
D. Other manufacturers desiring approval complliwith Section 0110.
2.02 SECTION 01 81 13.MATERIALS
A. Mineral Filer Insulation:
1. Unfaced, non-com( ustil le, water repellant, semi-rigid fiCer insulation oard.
2. Temperature Resistance: Per ASTM C[12.
a. Over 2000 deg F.
3. Surface Burning Characteristics per ASTM E84.
a. Flame Spread: 0.
[1 Smoke Developed: 0.
4. Moisture Resistance: Alsor(s less 0.03 percent [IJvolume, per ASTM C1104.
5. R-value: 4.2 per inch.
[l Densitt 4.5 pcf.
7. Non-corrosive per ASTM CI15.
8. Thickness: As noted in drawings.
9. Base Product: Thermafiler RainBarrier 45 Insulation.

10. Mechanical fastenerslimpaling clips/pins:

07210 THERMAL INSULATION
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PROCECT NO. 11843 PROGRESSO VILLAGE STORM WATER IMPROVEMENTS

Pronged hangers and slotted washers or arrow pointed hangers.
Size pins to fit insulation thickness.
Base Product: GEMCO as manufactured [11Goodloe E. Moore.

10 Gemco pronged hanger with pronged washer.

11. Mastic for use with mechanical fasteners:

a.

Base Product: As approved [[fastener manufacturer.

B. Unfaced Filkerglass Batt Insulation

1.

Inorganic fil .ers and resinous [inders formed into flelil le [lankets or semi-rigid
sheets.

Un-faced, T(pe | in accordance with ASTM CLI5.

Minimum Surface Burning Characteristics per ASTM E84: Flame Spread: Less
than 250Smoke Developed: Less than 50.

Coml(ustion characteristics: Noncom[ustille[unfaced per ASTM E13L.

Manufactured without urea-formaldehde [inders.

Nominal Thickness / Thermal Resistance Value, measured at 75 deg F:

a.
L
c.
d.

e.

Nominal Thickness: [+1/2 inches / R-19.
Nominal Thickness: 3-5/8 inches / R-13.
Nominal Thickness: 8-1/4 inches / R-25.
Nominal Thickness: 10-1/4 inches / R-30.
Nominal Thickness: 13 inches / R-38.

Minimum 25 percent total recovered material content per EPA/CPG guidelines.

PART 3 - ECECUTION

3.01 EL/AMINATION

A. Verif(Jsuitalilit[]of sulstrate to accept installation.

B. Installation indicates acceptance of responsililitTifor performance.

3.02 INSTALLATION

A. General:

1.

Insulate full thickness over surfaces to (e insulated.

2. FittightlCaround ol structions, fill voids.

07210

THERMAL INSULATION
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PROCECT NO. 11843 PROGRESSO VILLAGE STORM WATER IMPROVEMENTS

3. Cover penetrations with insulation.

e

Comply with manufacturer’s instructions for installation unless more stringent
rel uirements are specified.

5. Consult manufacturer’s technical representative if installation instructions are not
applicalle.

[l Where rigid insulation is indicated over 2 inches thick, appl_in doulle laLer with
staggered [oints to achieve total thickness.

7. Do not use [roken or torn pieces of insulation.

8. Provide minimum cover of 5/8 inches ti pe [1 gl psum walllbard or approved ignition
Larrier over e posed foam surfaces.

B. Un-Faced Batt Insulation and Vapor Retarder in elterior Stud Wall s(stems:
1. Installing Batts:
a. Friction fit un-faced [atts [ etween studs.
[l TightlJ Cutt ends.

c. Where specified thickness of [atts is less than the depth of framing, install
retaining devices to prevent sagging.

3.03 PROTECTION

A. Protect installed insulation from damage due to harmful weather el posures, phisical
aluse, and other causes. Provide temporar(icoverings or enclosures where insulation
is sulJect to aluse and cannot (e concealed and protected [ permanent construction
immediatelafter installation.

END OF SECTION

07210 THERMAL INSULATION
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SECTION 07301
ROOFING UNDERLAIMENT, HIGH-TEMPERATURE

Grace Ice [0 Water ShieldJ HT Grace Ice [ Water ShieldJ HT designed for use in demanding high
temperature (HT Lapplications where temperature resistance up to 2L0F is reluired. E_cludes applications
in high altitudes where copper, zinc or Cor-Ten roof coverings will (e used.

PART 1 - GENERAL

1.01 SUMMART]
A. This Section specifies a self-adhering sheet mem(rane used as underlalment for sloped roofs.
1. High temperature application, 2[0OF resistance, Grace Ice [1 Water Shield] HT.
B. Related Sections: Refer to the following specification sections for coordination:
1. Section 0711000 - Rough Carpentr’]
2. Section 07320 - Roof Tiles.

C. Referenced Standards ComplCwith the re_uirements of the following standards puLlished [
ASTM International to the el tent referenced in this section.

1. ASTM D412 - Standard Test Methods for Vulcanized Ruller and Thermoplastic
Elastomers - Tension.

2. ASTM D411 - Standard Test Methods for Felt.
3. ASTM D 903 - Standard Test Method for Peel or Stripping Strength of Adhesive Bonds.

4. ASTM D1970 - Standard Specification for Self-Adhering Pol'mer Modified Bituminous
Sheet Materials Used as Steep Roofing Underlalment for Ice Dam Protection.

5. ASTM D37[7 - Standard Practice for Rull'er—Measurement of Dimensions.
[l ASTM E9(- Standard Test Methods for Water Vapor Transmission of Materials.

7. ASTM G90 — EMMATua test.

1.02 SUBMITTALS

A. Product Data: Sulmit manufactureris product data and installation instructions.

1.03 TTUALITII ASSURANCE

A. Regulator(1Reluirements: Complwith re[uirements of authorities having Mrisdiction and
applicalle codes at the
location of the prolect.

B. Manufacturer: Minimum 10 Cears elperience producing roofing underlaCment.

C. Installer: Minimum 2 [ears el perience with installation of similar underla’ment.

07301 ROOFING UNDERLAIMENT HIGH TEMPERATURE
1
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PROCECT NO. 11843 PROGRESSO VILLAGE STORM WATER IMPROVEMENTS

1.04 DELIVER[, STORAGE AND HANDLING

A. Deliver materials and products in unopened factor(llaleled packages. Protect from damage.

B. Cover materials and store in drlJcondition [etween temperatures of 40 and 90 degrees F (5 and
32 degrees CLI Use within one [Lear of date of manufacture. Do not store at elevated
temperatures as that will reduce the shelf life of the product.

PART 2 - PRODUCTS

2.01 MANUFACTURER

A. Manufacturer: GCP Applied Technologies, Inc., (2 Whittemore Avenue, Cam(ridge, MA 02140,
Toll Free 8[1+333-372(}, www.gcpat.com.

2.02 MATERIALS

A. Self-Adhering Sheet Mem(rane Roof Underlalment: Provide Grace Ice and Water Shield HT (1]
GCP Applied Technologies, Inc with the following characteristics:

1.

10.

11.

12.

13.
14.

07301

Material: Cold applied, self adhering mem(rane composed of an innovative and proprietar(]
rul_erized asphalt adhesive and interwound with a disposalle release sheet. An
emLossed, slip resistant surface is provided on the high performance film with UV Carrier
properties.

Mem(Trane Thickness: 40 mils [1.02 mmper ASTM D377 Method A.
MemL(rane Tensile Strength: MD 33 If/in, CD 31 If/inch per ASTM D412 Die C Modified.
Mem(Tane Elongation: 25001 per ASTM D412 Die C Modified.

Low Temperature FleliilitT: Unaffected at -20 degrees F (329 degrees Cliper ASTM
D1970.

Adhesion to PIfwood: 5.0 IT7in. width 78771 N/mCper ASTM D903.

Malimum Permeance: 0.05 perms (2.9 ng/sgms Palper ASTM E9[.

Malimum Material Weight Installed: 0.22 pounds/sft (1.1 kg/sCm[Jper ASTM D41.
Service Temperature: 200 degrees F [115.(1degrees Clper ASTM D1204

Compatirilit't Suitalle for use under all tCpes of sloped roofing with the elception high
altitude climates where zinc, copper or Cor-Ten roof coverings are used.

Adhesive: Rul 1 erized asphalt adhesive containing post-consumer rec( cled content,
contains no calcium caronate, sand or flClash.

ECposure: Can [k left e[posed for a malimum of 120 dals from date of installation per
ASTM G90 — EMMA[ua test.

Primer: Water-[ased Perm-A-Barrier WB Primer [1JGCP Applied Technologies, Inc.

Code and Standards Compliance: Grace Ice and Water Shield HT meets the following
reCuirements:

ROOFING UNDERLAIMENT HIGH TEMPERATURE
2
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a. ASTM D1970.

[l ICC-ES ESR-3121, per AC 48 Acceptance Criteria for Roof Underla_ments used in
Severe Climate Areas.

c. Underwriters Laloratories Inc. R13399 - Class A fire classification under fiCer-glass
shingles and Class C under organic felt shingles [(per ASTM E108/UL 79010]

d. Underwriters Lalbratories Inc. Classified Sheathing Material Fire Resistance
Classification with Roof Designs: P225, P227, P230, P237, P259, P508, P510, P512,
P514, P701, P711, P717, P722, P723, P732, P734, P73, P742, P803, P814, P818,
P824

e. Miami-Dade CountJCode Report NOA [115-0728.11
f. Florida State Approval Report No. FL289-R3
g. CCMC Approval No. 13(71-L

PART 3 - ECECUTION

3.01 ELAMINATION

A. Prior to start of installation, inspect elisting conditions to ensure surfaces are suitalle for
installation of roofing underlaCment. VerifCflashing has Leen installed. Starting work indicates
installers acceptance of eListing conditions.

3.02 INSTALLATION

A. Installation: Install roofing underlaLment on sloped surfaces at locations indicated on the
Drawings, [ut not less than at hips, ridges, eaves, valle( s, sidewalls and chimnels, and
surfaces over interior space within 3Jinches (914 mm(from the inside face of the
exterior wall. Strictly comply with manufacturer’s installation instructions including but
not limited to the following:

07301

1.

Schedule installation such that underlarment is covered [Tiroofing within the pullished
e posure limit of the underlaCment.

Do not install underlaCment on wet or frozen sulstrates.

Install when surface temperature of sulstrate is a minimum of 40 degrees F (5 degrees C[J
and rising.

Remove dust, dirt, loose materials and protrusions from deck surface.

Install mem(rane on clean, dr(] continuous structural deck. Fill voids and damaged or
unsupported areas prior to installation.

Prime concrete and masonr(Jsurfaces using specified primer at a rate of 500-00 sl uare
feet per gallon [12-15 sCm/LLI Priming is not re[uired for other suitalle clean and dr(]
surfaces.

Install mem(Trane such that all laps shed water. Work from the low point to the high point of
the roof at all times. ApplJthe mem_rane in valles [efore the memCrane is applied to the
eaves. Following placement along the eaves, continue application of the mem(rane up the
roof. Memlrane mallle installed either verticallCor horizontall 1 after the first horizontal
course.

ROOFING UNDERLAIMENT HIGH TEMPERATURE
3
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8. Side laps minimum 3-1/2 inches (89 mm(Jand end laps minimum CJinches (152 mm(J
following lap lines marked on underla’ment.

9. Patch penetrations and damage using manufacturer's recommended methods.

3.03 CLEANING AND PROTECTION

A. Protection: Protect from damage during construction operations and installation of roofing
materials. PromptlCrepair anLJdamaged or deteriorated surfaces.

B. Repair minor damage to eliminate all evidence of repair. Remove and replace work which
cannot [e satisfactorilJrepaired in the opinion of the Architect.

C. Provide temporarlprotection to ensure work [eing without damage or deterioration at time of

final acceptance. Remove protective film and reclean as necessar_limmediatel] _efore final
acceptance.

END OF SECTION

07301 ROOFING UNDERLA[LIMENT HIGH TEMPERATURE
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SECTION 07320
BARREL STULE METAL TILE

PART 1 - GENERAL
1.01 SECTION INCLUDES:

A. Metal Barrel Tile facsimile roofing panels.

B. Roof trim, flashing, and other accessories reluired providing a complete and weather
tight roofing sl stem.

1.02 RELATED SECTIONS:
To include and/or coordinate with related work specified elsewhere:

A. Section 05140 — Structural Aluminum
B. Section 07220 — Roof Insulation
C. Section 07301 — Roofing Underlal ment High Temperature
D. Section 07100 — Flashing and Roofing Accessories
E. Section 07920 — Sealants and Caulking
1.03 REFERENCES:

A. ASTM A[53/A53M — Standard Specification for Steel Sheet, Zinc-Coated
[Galvanizedor Zinc-Iron Allo(+Coated [GalvannealledJ[ 1 Jthe Hot-Dip Process.

B. ASTM A755/A755M — Standard Specification for Steel Sheet, Metallic Coated [1the
Hot-Dip Process and Pre-painted [T 1the Coil Coating Process for Elterior Elposed
Building Products.

C. ASCE 7-98 — Minimum Design Loads for Buildings and Other Structures American
Societof Civil Engineers.

D. Miami-Dade Countl[IProtocol TAS 301 for lalorator(tests and test reports.
1.04 PERFORMANCE REJUIREMENTS

A. Panel s stem shall ['e designed to safell resist the positive and negative loads as
specified.

B. Design and size components to withstand load caused [ /wind pressures as specified
in ASCE 7-98 per S.F.B.C.

C. Tested in accordance with Miami-Dade Protocol TAS 301.
1. Accelerated Testing of coating 2,000 hours per ASTM G23.
2. Salt SpralJTesting of coating 1,000 hours per ASTM B117.

07320 BARREL STILE METAL TILE
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3. Fire Testing per ASTM E108 or UL790. [Not reluired if s stem is assem[led with
an approved fire Larrier.[]

4. Uplift Resistance Test per TAS 125. [UL 580 Class 90 or higher. The permanent
deformation area, at any location, shall not exceed the area of a 1" diameter circle.)

5. Wind Driven Rain Test per TAS 100. [If s(stem is to include a valle[lassem[I[]
and/or horizontal 0ints, the valle[Jassem[1Jand/or two horizontal ©ints shall (e
incorporated in TAS 100 test.[]

SCstem Movement — Accommodate movements due to thermal e[pansion and
contraction, d hamic loading, and deflection of structural support sCstem without
damage to panel sl stem or loss of weatherproofing capalilit(1

Fabricate panels in full length with no end laps when panel lengths are 30'-0 or less.
The use of end laps shall be acceptable for length’s greater than 30'-0. Manufacturer’s
details for end lap conditions shall (e strictilladhered to.

All panels shall (e fastened to the framing memLers or sulstrate in accordance with
manufacturer instructions.

Roof panels, fasteners, closures, flashings, and all accessories shall Le the product of
a single manufacturer.

. All trim and flashings components shall be fabricated in lengths of 10'-0" to minimize

'oint details. Allowance for thermal el pansion and contraction of trim and flashing
components shall (e incorporated in their design.

Drainage — Provide positive drainage to el terior to prevent moisture from entering
[uilding enclosure or condensation occurring within el terior ['uilding envelope.

1.05 SUBMITTALS

A.
B.

07320

Submit under provisions of Section 0130, “Submittals”.

Manufacturer’s Certifications: Certified statement that the manufacture has a minimum
of seven [7[ears el perience in the roll forming process of metal panel s stems.

Product Data: Manufacturer’s current product specifications and installation
instructions.

Test Reports: Sul mit the following test reports, certified [1T7an independent testing
lalorator[or independent professional engineer, to verif[1that the proposed materials
will meet the performance criteria of the specification.

1. Fastener pull-out test and calculations.
2. Coating [ualit(]

Shop Drawings: Prior to falrication, contractor is to su"mit drawings showing a small-
scale roof plan and/or elevations, as reluired. Show details of trim and flashing
conditions, fastening and anchoring methods, weatherproofing technilues,

BARREL STILE METAL TILE
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terminations, and penetrations of metal roofing work. Panel installation shall not start
until drawing approval [[Jarchitects.

F. Selection Samples: Sul mit samples of the following: metal panel, fasteners, closures,
sealant and actual metal chips with full range of colors (minimum of twent[ [ Javailalle
for Architect’s selection.

G. Verification Samples: Sul mit two samples of each t pe of metal panel reuired, not
less that 1 +inches, and illustrating finished panel profile, color, gloss, and tel ture.

H. Upon [id proposal contractor is to provide [ualifications and/or e[ ceptions to the
drawings and specifications.

I. Contract Closeout Sulmittal: Coordinate with Section 01700. Sulmit specified
warranties, maintenance instructions, and other closeout sulmittals pertaining to this
section.

1.000 JUALITI ASSURANCE
A. All panels are to [ e factorIformed and packaged as per [0[Ire[ uirements.

B. Specification is "ased upon the products of Florida Metal Roofing Products, Inc. No
other manufacturer of metal panel sCstems shall (e accepted as an alternate product.

C. Manufacturer [ualifications: Minimum of 7 [ears of e[ perience in factor +fa rication
and roll forming of metal panels.

D. Installer [ualifications: Compan(ispecializing in the tpe of work reluired for this
prolect, with not less than 2 [ears of documented el perience applling this t pe of
panel sCstem with successful completion of prolects of similar scope.

E. Pre-installation Meeting: Convene meeting [‘etween panel installer, general contractor,
and architect not less than one week prior to [eginning installation to review the
following: acceptalle sul strates, materials, colors, gauges, changes in scope of work,
etc.

F. RegulatorJRel[‘uirement: All local [uilding code rel uirements are to (e followed for
[oth design and installation of metal panel sistem.

G. Field Measurements: The installer must oltain actual prolect field verifications to
ensure dimensional correctness. These verifications must e preformed prior to
providing the manufacturer with a [ill of material.

H. Source [lualitl/Control: Provide actual test criteria and/or calculations where
applicalle pertinent to design criteria within proect specifications.

1.07 DELIVERL, STORAGE, AND HANDLING
A. Compliwith provisions of Section 01700.
B. Order materials [‘ased on field measurements, not on construction drawings.

C. Package panels at factor!.

07320 BARREL STILE METAL TILE
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Installer shall coordinate with general contractor as to scheduled deliver(time after
receipt of field verified Lill of material [IJmanufacturer as it related to actual prolect
scheduling.

Deliverlof materials shall (e made onl1when suital le facilities for storage and
protection are made availalle.

Upon receipt of deliveri1of metal panel si stem and prior to signing the deliver(ticket,
the installer is to eLamine each shipment for damage and for completion of the
consignment.

Protect materials from damage during transit and at storage facilit_Jor prolect site.

H. Store in a drlJenvironment to prevent water damage from the elements and

condensation. Store panels to allow for positive drainage in the event that materials are
el posed to moisture.

Do not e[ pose panels and/or flashings with strippalle protective film to direct sunlight
or e treme heat.

Do not allow storage of other trade materials or staging of other work on finished
product.

PART 2 - PRODUCTS

2.01 MANUFACTURERS

A. Design is [lased on products manufactured [ Florida Metal Roofing Products, Inc.,

1225 Hill Avenue, Mangonia Park, FL 33407.Phone (518 3-FMRP 377 and Fal
(5018 8-375. Miami-Dade CountINOA 1+-0125.09

B. Provide panels, fasteners, closures, flashings, and accessories supplied [ a single

manufacturer.

C. Sulstitutions: No sul stitutions are to ['e accepted.

2.02 PANEL SCUSTEM

A. Roof Panel SCstems: Provide factor[Iformed metal panel s[stems with all necessar’’

07320

components to ensure a weather tight installation, including ut not limited to ridges,
hips, valle['s, eaves, rakes, corners, and miscellaneous flashings.

Materials: Florida Metal’s Barrel Style Metal Tile Panel
1. Gauge: 24 Gauge (.025" min.) G90 Galvanized Steel
2. Panel Width: 44-inches with a 40-inch coverage

3. Panel Length: Panel length as indicated on drawings
4

. Tile Configuration: 2-1/2-inch high Tarrel stlle with a 5/8-inch step located etween
12-inches and 1[+inches.

BARREL STILE METAL TILE
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5. Telture: Smooth or Em[ossed

[1. Finish: Kinar 500/H(lar 5000 30 Gloss(

2.03 MATERIALS

A. Pre-coated Galvanized Steel Sheet: ASTM A 755/A 755MASTM A [53/A [63M,

07320

Structural Dualitl)Grade 33/230, G90 Coating Designation, pre-coated with K[ har
500®/H(lar 5000®finish.

Aluminum Sheet: ASTM B 209, minimum Lield strength 17,000 psi (117 MpaLl Pre-
finish as specified under panel t[pe.

FluoropolLmer Coating: Provide multi-coat PVDF K[ har 500® or Hllar 5000®finish
sLstem on e[ posed metal surfaces.

1. The pre-finished coating sl stem fluoropol mer K 'har 500® or H( lar 5000® must
reflect the following performance characteristics in accordance with ASTM
procedures:

a. DrUFilm Thickness INominalZ ASTM D-1400-87, D-1005-84 (1990 Edd[
current device or micrometer — consists of 0.2 [/-0.05 mil primer on Loth sides
with a 0.8 [/-0.1 mil 7000 K[har 500®or 70 HLlar 5000®topcoat.

[l Gloss: ASTM D-523-89 at [0+ Standard shall have a gloss of 30.

c. Pencil Hardness: ASTM D-333-92a Eagle Turluoise Drafting Lead HB
minimum.

d. FormalilitJT-Bend: ASTM D-4145-90 No cracking or tape removal of film at 1-
T end [@luminum(I2-T [end [coated steell.

e. FormalrilittiMandrel: ASTM D-522-93a 180° bend around a 1/8" mandrel — No
cracking or loss of adhesion.

f. Adhesion: ASTM D-3359-93 Rev. impacted 1/16" crosshatch — No adhesion
loss.

g. Reverse Impact: ASTM D-2794-93 Impact in in./I[1. [11.5 [Tmetal thickness in
inches [aluminumor 3 [Imetal thickness in inches [¢oated steel— No cracking
or loss of adhesion.

h. Alrasion Resistance, Falling Sand Test: ASTM D-91 8-93 Liters to expose 5/32"
of sulstrate — (7 liters [/- 10 liters.

i. Acid Pollutants Resistance Test: ASTM D-1308 Procedure 7.2 [Independent of
Sulstratel. 100] Hldrochloric Acid 24 hour — No visille change, 20I
Hdrochloric Acid 18 hour — No visille change, 2077 Sulfuric Acid 18 hour — No
visi[le change, 257 Sodium Hrdroride 1 hour — No visille change, 201
Muriatic Acid 15 minutes — No visil le change.

BARREL STILE METAL TILE
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L HumiditOTest: ASTM D-2247-92 100 Relative HumiditCat 900F — Passes
3,000 hours aluminumCwith no Llisterspasses 2,000 hours [coated steelwith
no Llisters.

k. Salt SpraliTest: ASTM B-117 1,000 hours —

[.  Aluminum — Scrie: 10 — No Creepage, Field: 10 No Blisters

m. Coated Steel — Scrille: 7 — 1/16" Blisters, Field: 10 — No Blisters.

n. Accelerated Weathering: ASTM G-23 2,000 hours, Chalk: (8, Color: 2AE

2. The el terior color of 701 Fluoropol.mer Finish shall (e chosen from
manufacturer’s standard colors.

2.04 ACCESSORIES

A. Provide formed accessories of same gauge and finish as the primar(_panel s( stem,
unless otherwise indicated on the drawings, compliant with specified re_uirements.

B. All flashing components shall be fabricated in a minimum of 10’-0" lengths.
C. Sealants:
1. As specified in Section 07920.
2. Appliisealant where necessar(/to complete a weather tight roof sl stem.
3. Consult manufacturer for sealant recommendations.
D. Fasteners: As recommended [ Jmanufacturer for prolect conditions and panel t[pe.
2.05 FABRICATION
A. Panels shall (e factor(fal ricated.

B. Fabricate panels up to 30'-0 long in one piece without transverse seams. Panels over
30'-0 may be fabricated with seams; use manufacturer’s standard end lap details.

C. Factor - fabricate trim and flashing components in minimum 10’-0" lengths, with
allowance for thermal movement in [0int designiunless proect site conditions prohilit
such.

D. Clips and related accessor(Jitems to (e supplied [1]panel manufacturer as a single
source responsililit[]

E. Form all components true to shape, accurate in size, sl uare, free from distortion or
defects. Cut panels to precise lengths indicated on approved shop drawings.

07320 BARREL STILE METAL TILE
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PART 3 - ELECUTION

3.01 ECAMINATION

A. Inspect sulstrates to veriflithat the(lare in proper condition, spaced correctl’] plum(}
and are readlJto receive panels and accessories.

1. Notiflthe architect in writing if sulstrates are not suital le for application of panel
sl stem.

2. Do not proceed with installation until sulstrates are acceptalle.
B. Verifllactual dimensions in field prior to ordering material.
3.02 INSTALLATION

A. Install metal panels and accessories in strict accordance with manufacturer’s
instructions, shop drawings, and applicaCle [uilding codes.

B. Protect surfaces from coming in contact with cementitious materials and dissimilar
metals with a neutral coating such as Cituminous paint.

C. Fasten panels to structural supports as per manufacturer’'s recommendations.
D. Entire sCstem shall [e installed plum(] level, and true to line.

E. Fulllinterlock or overlap panels [dependent upon panel designwith adacent panels(]
appliisealant as recommended [ 1 panel manufacturer to achieve weather tight
installation.

F. Roll formed panels designed for eave to ridge installation should (e installed with no
transverse seams.

G. Workmanship complies with standards estallished [17the Architectural Sheet Metal
Communitr]

H. Care should e taken during handling of panels to prevent [‘ending, twisting, al rasion,
scratching, denting, etc.

I. Do not allow shavings, metal dust, or chips to fall on panels.
3.03 ADIUSTING AND CLEANING
A. Remove all protective masking from material immediatel after installation.

B. Touch up onliminor alrasions with matching paint provided [ /panel manufacturer.
Remove and replace panels that cannot [e satisfactoril Jtouched up.

C. Sweep and remove chips, shavings, and dust from roof on a dail( [ ‘asis during
installation period. Leave installed work clean, free of grease, finger marks and stains.

D. Upon completion of installation, remove scraps and de!ris from prolect site.

07320 BARREL STILE METAL TILE
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3.04 PROTECTION

A. Provide protection as rel uired to assure that completed work of this section will (e
without damage or deterioration at date of sul stantial completion.

B. Protect work area as reluired to protect from damage [ other trades.

C. Safetliclothing, e uipment, and precaution must [ e utilized according to safet!’
standards.

END OF SECTION
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SECTION 07100
FLASHING AND ROOFING ACCESSORIES

PART 1 - GENERAL

1.01 THE RECJUIREMENT

A. The Contractor shall furnish and install roofing sheet metal work and related items

necessarlIfor a complete installation, as indicated on the Drawings and specified
herein, including, [ut not limited to the following: [Case flashings(pitch pans, scuppers,
and other sheet metal work in conlunction with roof drainagepipe and stack flashings,
and similar items where furnished [11e  uipment suppliers( flashings for ducts, el haust
piping, euipment piping, conduit, etc., penetrating roofing that mall e reluired.

1.02 SUBMITTALS

A. Sulmit shop drawings and samples for review in accordance with Section 01300

entitled "Sulmittals". Provide sizes, shapes, thicknesses and t[pes of materials,
finishes falrication details, anchors, connections and e[ pansion [0ints in relation to
ad@acent work.

. Sulmit a 12-inch sl uare sample of wall flashing, angle clamping [‘ar and other metal

work specified. Deliver samples to a field location as directed [Ithe Engineer.

1.03 APPLICABLE STANDARDS

A

C.

E_cept as otherwise shown or specified, complUwith applicalle manual [/ [SMACNAL
Sheet Metal and A/C Contractors National Association.

Ecept as otherwise shown or specified, complCwith the recommendations and
instructions of the manufacturer of the sheet metal ['eing installed.

All materials and installation shall conform to or elceed the reluirement of all local
codes.

1.04 GUARANTEE

A.

B.

0700

The roofing guarantee specified in Section entitled "Built-Up Bituminous Roofing" shall
cover flashings and accessories specified in this section. The flashing and edge
details shall e as reluired [T1the roofing manufacturer to satisfIconditions of the
guarantee. The details shown on the Drawings are intended to provide minimum
standards reluired for the guarantee.

All roofing accessories, including flashing, fasteners, roof vents, cur(ldetails and other
miscellaneous metals and accessories reluired for the installation shall Ce supplied [
the roofing manufacturer or from other sources acceptalle to the manufacturer
selected for the installation so that the sl stem guarantee will include all edges,
penetrations and other details of the installation.

FLASHING AND ROOFING ACCESSORIES
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PART 2 - PRODUCTS

2.01 FLASHING

A. Flashing shall (e 0.040-inch aluminum, minimum. The sistem shall "e Presto Lock
Facia Sistem (11 ohns Manville, or e ual.

B. Coping sl stem shall (‘e Presto Lock coping Sistem [/ ohns Manville, or elual.
2.02 CANT STRIPS

A. Cant Strips shall [‘'e Fes-Cant Plus Cant Strip (11l ohns Manville or elual. Trips shall
Le a high densit[] laminated [oard made of high strength fiLers and e[ panded peslites.

2.03 ROOF VENTS

A. Roof vents shall [e provided for all roofing applications. One vent per 1000 s uare
feet of applications shall (e provided. One vent per 1000 s_uare feet of roofing area
shall Ce provided. The vents roofing area shall (e provided. The vents shall (e FP-10
One WallRoof Vents [11[ohns Manville or e[ ual.

2.04 PLASTIC CEMENT

A. Plastic cement shall conform to ASTM D 2822 and shall ['e supplied [1the roofing
manufacturer.

2.05 FASTENERS

A. Nails, [olts, and nuts, screws, washers, etc., shall (e stainless steel and shall (e
supplied [ the roofing manufacturer.

2.000ANCHORS

A. Anchors for fastening items to concrete shall e stainless steel machine screws or
"olts and Rawl plug inserts of Phillips Red Head concrete anchors of the size and t(pe
noted or rel uired.

2.07 BITUMINOUS PLASTIC CEMENT
A. Bituminous plastic cement shall conform to FS SS-C-153.
2.08 ASPHALTIC MATERIAL

A. Asphalt primers shall conform to FS S-A-701. Coating asphalt shall have [rushing
consistencliconforming to FS SS-R-451.

2.09 SCUPPERS, GUTTERS AND DOWNSPOUTS
A. Material: Minimum 0.050 inch thick aluminum.

B. Design: Manufacture gutters tapered and notched to provide telescoping 0int. Design
gutters and downspouts to accommodate el pected thermal movement.

C. Supports and Fasteners: Provide manufacturersistandard straps, [rackets and
fasteners, spaced at malimum [0-inches on center or as recommended [ 1the
07000 FLASHING AND ROOFING ACCESSORIES
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manufacturer. Finish of supports, [rackets and fasteners shall match gutter and
downspout.

Accessories: Provide end caps, flashing, trim, and other items re[uired for a complete
installation.

Finish: Baked on K[ har, with 20 [ear warrant(

Color: Color for the downspout shall be selected by the Engineer from the Supplier's
standard color chart.

PART 3 - ELECUTION

3.01 SHIPPING, HANDLING AND STORAGE

A

Store materials off the ground to avoid damage. Protect from [itumen spillage and
repair or replace damage at no additional cost to the CitLl

3.02 TOB CONDITIONS

A

Coordination: Coordinate with the roofing sCstem, sheet metal, plumLing, electrical,
HVAC and mechanical sulcontractors to insure that all items are in place prior to
commencement of work.

Climatic Conditions: Proceed with the roofing and associated work onlCwhen eListing
and forecasted weather conditions will permit the work to (e performed as scheduled.

3.03 SHEET METAL INSTALLATION

A.

General: Coordinate metal flashing and trim work with the installation of roofing,
waterproofing, piping, elisting ruilding, and other ad/0ining and sul strate work.
Surfaces to (e coated shall [e smooth and clean. The installer must elamine the

su' strate and the conditions under which the metal flashing will ['e installed, and notif(
the Contractor in writing of anlJunsatisfactoriconditions. Do not proceed with
installation until unsatisfactorilconditions have [een corrected in a manner acceptalle
to the installer. Flanges or gravel stops, vent and other flashings, shall ['e ['edded in
hot asphalt, set on top of the roofing plies and reinforced with felt strips as specified.
Work shall ['e water tight, with lines, arises and angles sharp and true. Surfaces shall
(e free from waves and [uckles.

Falrication: Falricate and install work descriCed herein in accordance with the
applicalle standard descriled and illustrated in the National Association, Inc.
pullication "Architectural Sheet Metal Manual".

Flashings: Base and all other flashings shall (e watertight and of a Tondalle tipe.

D. Scuppers: Scuppers and the like, shall (e falricated as indicated on the Drawings, or
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elual, and properllinstalled.

Accuraclt Falricate and install work with lines and corners of e[ posed units true and
accurate. Form el posed faces flat and free from Cuckles, e cessive waves and
avoidalle tool marks, considering the temper and reflectivitlof the metal. Provide
uniform, neat seams with minimum eposure of solder welds, and sealant. ELcept as

FLASHING AND ROOFING ACCESSORIES
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otherwise shown, fold Cack the sheet metal to form a hem on the concealed side of
el posed edges.

F. Fasteners: Conceal fasteners and e[ pansion provisions wherever possille in e[ posed
work, and locate so as to minimize the possililitl1of leakage. Cover and seal work as
reluired for a tight installation. Fasten sheet metal items as indicated or reluired to
provide rigid, secure installation free of warp. Fastenings shall ['e made in such a
manner as not to impair the watertight integrit( | of the installation. E[posed face nailing
will not Ce permitted.

G. Laps: For emedment of metal flanges in roofing or composition flashing or stripping,
el tend flanges for a minimum of 4-inch em_edment. Lap seams of sheet metal in
direction of flow. Single lock flat seams, heliarc weld or doulle-lock and mallet flat. Lap
seams occurring in meml ers sloping 45 degrees or greater shall ['e lapped 4-inch
minimum and [ e [‘edded in flashing cement. Provide loose-locked el pansion 0ints a
malimum of 20 feet and a minimum of 8 feet from corners. On vertical surfaces, lap 2
piece flashings a minimum of 3 inches.

H. Protection: Separate dissimilar metals from each other [11painting each metal surface
in the area of contact with a heavJapplication of Lituminous coating, or [I_other
permanent separation as recommended [[Jthe manufacturers of the dissimilar metals.
The flashing sulcontractor shall advise the Contractor of reuired procedures for
protection of the completed flashing and trim. Furnish such advice for period of
installation of other work, and also for the remainder of the construction period.

3.04 COORDINATION

A. Coordinate flashing work with the work of other trades. Adlacent work shall [ ‘e kept
clean and shall not (e inlured or defaced in anJwall

3.05 PROTECTION AND CLEANING

A. The Contractor shall protect the work of other trades. Work damaged [T1an operation
under this section shall ['e repaired or replaced at no el pense to the Cit[1 All soiled
adoining surfaces shall (e carefullIcleaned.

B. All delris and surplus material resulting from work under this section shall ['e removed
from the premises.

END OF SECTION
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SECTION 07920
SEALANTS AND CAULKING

PART 1 - GENERAL

1.01 THE RECJUIREMENT

A. The Contractor shall provide sealant and caulking work re_uired for a complete
installation as is indicated on the Drawings and specified herein. The rel uired
applications of sealants and caulking include, [ut are not necessaril_llimited to, the
following general locations:

1. Masonrloints, elterior and interior.

2. [oints at penetrations of walls, decks [1piping, doors, windows, louvers and other
services and eluipment.

3. Loints Cetween items of eLuipment and other construction.
4. [oints in concrete.
1.02 SUBMITTALS

A. Sulmit shop drawings and color samples of sealant for review in accordance with the
Section entitled "Sul mittals".

B. Sulmit a two Lear guarantee on sealant tLpe caulking work against 0int failure. Loint
failure is defined as leaks of air or water( evidence of loss of cohesion( fading of
sealant materiall migration of sealantevidence of loss of adhesion [‘etween sealant
and oint edge.

1.03 ACCEPTABLE MANUFACTURERS

A. The following list of manufacturer products are acceptalle for this Section, sulTect to
conformance with the specified re[uirements: Tremco, Thiokol, DCmoric or elual.

PART 2 - PRODUCTS

2.01 MATERIALS

A. Primer: Where reluired [1]sealant manufacturer, the primer shall (e a compound
designed to insure the adhesion of sealant. Material shall (e provided [Tthe sealant
manufacturer and shall ['e selected for compatililitlwith sulstrate.

B. Sealant

1. Trpe 1: Multi-component, non-sag, low-modulus pollurethane rul 1 er sealant
meeting ASTM C-920, Tipe M, Grade NS, Class 25, use NT, M, A, and O.
Capalle of withstanding 5001 in eltension or compression such as Sikafle(+2C
NS/SL, Sika Corporation, or approved e[ ual.

07920 SEALANTS AND CAULKING
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2. Tipe 2: Single component pollurethane sealant meeting ASTM C-920, Tl pe S,
Grade NS, Class 25, Use NT, M, A, and O. Capalle of withstanding 2501 in
el tension or compression such as Sikafle[J1A [ Sika Corporation or approved
elual.

3. Tipe 3: Single component, low-modulus moisture curing silicone meeting ASTM C
920, Tl pe S, Grade NS, Class 25, Use NT, M, G, and A. Capalle of withstanding
500 eltension and compression. Pecora 890 [11Pecora Corporation, or approved
elual.

4. Tipe4: Single component, mildew resistant, moisture-curing silicone meeting
ASTM C-920, TLpe S, Grade NS, Class 25, Use NT, M, G, and A. Pecora 898 [
Pecora Corporation, or approved e[ ual.

5. Tipe 5: Single component, acr(lic latel 'meeting ASTM C-834. AC-20(]Silicone [
Pecora Corporation, or approved e[ ual.

'L Tlpe [ High grade [utl| sealant meeting Federal Specification TT-S-00-1157.
BC-158 [ Pecora Corporation or approved e[ ual.

7. Tipe 7: Multi-component chemical resistant polsulfide sealant conforming to
ASTM C-920, TLpe M, Grade NS, Class 25 such as Sonolastic Two Part LLIBASF
Construction Chemicals, or approved e[ ual.

8. Tipe 8: Non-sag, Multi Component, traffic grade pollurethane sealant meeting
ASTM C920, TiLpe 19, Grate NS, Class 25, use T, M, A, and O. DChaTread [
Pecora Corporation or approved el[ual.

C. Loint Backing shall Le closed cell foam. Material shall Le nonreactive with caulking
materials and non-oill1 Minimum densit(ishall (e 3.24 pcf. Use no asphalt or [itumen-
impregnated fil er with sealants.

D. [oint cleaner shall (e as recommended [ 1sealant or caulking compound
manufacturer.

E. [oint Primer shall (e as recommended [T sealant manufacturer.

F. Bond Breaker tape shall e either pollethllene or plastic as recommended [1the
sealant manufacturer.

G. Color: Where manufacturer’s standard colors do not closely match materials being
sealed, provide a custom color.

PART 3 - ECECUTION

3.01 GENERAL

A. Complwith sealant manufactureris printed instructions elcept where more stringent
reuirements are shown or specified and el cept where manufactureris technical
representative directs otherwise.
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3.02 SHIPPING, HANDLING AND STORAGE

A. Store and handle materials so as to prevent the inclusion of foreign matter or the
damage of materials [ lwater or [reakage. Procure and store in original containers
until readJfor use. Material showing evidence of damage will [e relected.

B. Store and handle materials so as to prevent the inclusion of foreign matter or the
damage of materials [ lwater or [reakage. Procure and store in original containers
until readfor use. Material showing evidence of damage shall (e relected.

3.03 INSTALLATION

A. EmploOonlCproven installation techniCues, which will insure that sealants will (e
deposited in uniform, continuous ril I ons without gaps or air pockets, with complete
"wetting" of the [0int [ond surface e uallJon opposite sides. El[cept as otherwise
indicated, the Contractor shall fill the sealant ralLet to a concave surface, slightl_
"elow adloining surfaces. Where horizontal 0ints are [ etween a horizontal surface
and a vertical surface, fill (0int to form a slight cove, so that [oint will not trap moisture
and dirt.

B. Install sealants to depths as specified, or if not, as recommended [[the sealant
manufacturer and as follows:

1. Moving [oints: For normal moving [oints sealed with elastomeric sealants ['ut not
sullect to traffic, fill Oints to a depth elual to 500 of oint width, [ut not more than
1/2-inch deep or less than 1/4-inch deep.

2. Sealed [oints: For oints sealed with non-elastomeric sealants and caulking
compounds, fill [oints to a depth in the range of 750 to 1250 of [oint width.

3. Thresholds: Set thresholds in full Ced of caulking compoundiremove el cess
materials.

3.04 SCHEDULE

A. Schedule of Sealants

Application Sealant Color

Vertical and horizontal [0ints [ordered on [oth Tipe 2 To closellJmatch adlacent

sides [l lconcrete, masonr(] precast concrete, surfaces or mortar and as

EIFS, or other porous Tuilding material. selected [Tthe Citl1

Vertical and horizontal [0ints [ordered on [oth Tpe 3 To closellJmatch adlacent

sides [ Ipainted metals, anodized aluminum, mill surfaces and as selected ]

finished aluminum, PVC, glass or other non- the Citll

porous [uilding material.

Masonr(le[pansion and control ©Oints less than Tipe 2 To closellJmatch adlacent

10" wide. surfaces and as selected [
the Citll

Masonr( el pansion and control [oints e ual or Tipe1 To closellImatch adlacent

greater than 1% inches wide and not to exceed 2”. surfaces and as selected [
the Citll

07920 SEALANTS AND CAULKING
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Application Sealant Color

Interior — wood trim and finish [0ints. Tlpe 5 Color to e selected [IJCit[]

Sanitarareas, 0ints in ceramic tile, around Tlpe 4 To closellJmatch adlacent

plumCing fiCtures, countertops, and Cack surfaces and as selected [

splashes. See Note 1. the Citll

Perimeter sealing of doors, windows, louvers, Tpe 2 ORTipe 3 To closelllmatch adlacent

piping, ducts, and electrical conduit. See Note 2. surfaces and as selected [

the Citll

Below thresholds. Tilpe [J Manufacturers standard

Sulmerged in liCuids. See Note 4. Tlpe 1 Manufactureris standard

Sulmerged in liCuids with high concentration of Tlpe7 Manufacturer’s standard

chlorine (112 ppmLJ

Horizontal Coints eposed to vehicular or Tlpe 8 To closellImatch adiacent

pedestrian traffic. surfaces.

Other ©Bints indicated on the drawings or Trpe To closellImatch adacent

customarilsealed ut not listed. recommended (17 surfaces and as selected (1
manufacturer the Citll

Note 1:Sealant for Lalorator(]Countertop shall (e as recommended [ countertop manufacturer.

Note 2:Provide UL approved sealants for penetrations thru fire-rated walls and as specified in Section 07270.
Note 3:Sealants which will come in contact with potalle water shall meet the re_uirements of NSF (1.

Note 4:Where sealant will Ce immersed in liCuid chemicals verifCicompatiCilit_ prior to installation of sealant.

3.05 PROTECTION OF ADIOINING SURFACES

A. Prime or seal the oint surfaces wherever shown or recommended [ /the sealant
manufacturer. Do not allow primer/sealer to spill or migrate onto adioining surfaces.

3.001SEALANT BACKER ROD

A. Install sealant [Cacker rod for liCuid elastomeric sealants, e[ cept where shown to (e
omitted or recommended to ['e omitted [ TIsealant manufacturer for the application
shown.

3.07 BOND BREAKER

A. Install Cond [reaker tape wherever shown and wherever reuired [l manufactureris
recommendations to insure that elastomeric sealants will perform properl(!

3.08 SPILLAGE

A. Sealants or compounds shall not overflow or spill onto adioining surfaces, or to migrate
into the voids of adioining surfaces. Masking tape or other precautionaridevices shall
(e used to prevent staining of adioining surfaces.
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3.09 CURING

A. Sealants and caulking compounds shall (e cured in compliance with manufactureris

instructions and recommendations, to ol tain high earl( 1 [ ond strength, internal
cohesive strength, and surface duralilit( !

3.10 CLEANING

A. ELcess and spillage of compounds shall (e promptlLiremoved as the work progresses.
Adioining surfaces shall ['e cleaned [T 1whatever means malll e necessar(/to eliminate
evidence of spillage. Do not damage the adioining surfaces or finishes.

END OF SECTION
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SECTION 08120
ALUMINUM DOORS AND DOOR FRAMES

PART 1 - GENERAL

1.01 THE RECJUIREMENTS

A. The Contractor shall furnish and install all flush aluminum doors, aluminum frames, and
related items, complete and operal le, including all finish hardware and appurtenant
work, all in accordance with the reluirements of the Contract Documents.

1.02 RELATED WORK SPECIFIED ELSEWHERE

A. Section 07920 - Sealants and Caulking

B. Section 08710 - Finish Hardware

1.03 REFERENCE SPECIFICATIONS, CODES AND STANDARDS

A. Without limiting the generalitLJof other re_uirements of the Specifications, all work
specified herein shall conform to or el ceed the rel uirements of the Florida Building
Code and the applical le re[ uirements of the following documents to the el tent that the
provisions of such documents are not in conflict with the re_uirements of this Section.

B. Products and their installation shall e in accordance with the following trade standards
as applicalle.

1.
2.

5.

[l

Aluminum Association S stem AA M21C22A42 and AA M21C22A41.

Architectural Aluminum Manufacturers Association [AAMAL[Specifications 2GD
A2HP.

National Association of Architectural Metal Manufacturers INAAMM'
Manufactureris pullished recommendations and Specifications.
Flamespread shall conform to ASTM E 84 (HPMA Test T 1113L]
Sealants shall conform to TT S 001 (57, ASTM C 834, TT S 001 543A.

1.04 CONTRACTOR SUBMITTALS

A. Sulmittals shall (e in accordance with the reuirements of Section 01300 entitled
"Sulmittals."

B. The sulmittal shall include the following:

1.
2.

08120

Product cut sheets for frames, anchors, door panels and all finish hardware.

A complete schedule indicating the masonr(lopenings versus the proposed doors,
door frames, window frames and the associated door hardware. Prior to the
sulmittal, all openings shall e field-verified [T1the Contractor.
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3. A complete hardware schedule conforming to Section 08710 entitled "Finish
Hardware", in compliance with Product Approval.

Installation details, edge distances, material, size, and spacing of anchorage.

o &

Locking arrangement.
Sealants.
TLpes, finishes and locations of door louvers with construction details.

Window construction details and assem( 1l methods, including glass t[ pes.

© o N O

Florida Product Approval for use in the High Velocit 1Hurricane Zone.

C. The Engineer will review and return the sulmittals to the Contractor. The Contractor
shall then sul mit the accepted package to the Building Departments having [urisdiction
over the work for approval. No falrication or installation shall Cegin until the Building
Department approval is o tained [Ithe Contractor. All permit fees shall (e paid for [
the Contractor and included in the [id price. The Cit[1will not assume responsililit/for
anllcost or schedule impacts due to the approval process of the Building Department.
It is the Contractor’s responsibility to customize the submittals based on the Building
Department’s published submittal processes.

1.05 PRODUCT APPROVAL NOTICES

A. A prototpe of all products supplied under this section shall have a Product Approval
Notice. A copllof the notices with all drawings shall Le suLmitted for review. The
notice shall indicate that the following tests were conducted on the prototLpe for small
missile impact and large missile impact:

1. Impact Test — Florida Building Code Test Protocols TAS 201, Impact Test
Procedure lLarge and Small Missilel.

2. Uniform Static Pressure Test - Florida Building Code Test Protocols TAS 202,
Criteria for Testing Impact and Non-Impact Resistant Building Envelope
Components using Uniform Static Air Pressure.

3. Crlclic Wind Pressure Test - Florida Building Code Test Protocols TAS 203.
Criteria for testing products sul lect to Cl clic Wind Pressure Loading.

1.000 DELIVERT, STORAGE AND HANDLING

A. The Contractor shall deliver, store, and handle doors, windows and frames in a manner
to prevent damage and deformation. Store on pallets at the 0 1site and undercover to
form weather tight enclosure. Spacers shall ['e provided [‘etween doors and frames to
prevent metal-to-metal contact.
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PART 2 - PRODUCTS

2.01 FLUSH ALUMINUM DOORS

A

Flush aluminum doors shall (e as manufactured [ 11Cline Aluminum Doors, Alutech
Corporation or e[ ual. All doors shall [e products of a single manufacturer.

Doors shall ['e completellIflush in design constructed with tulular aluminum am(Jrails
and tulular aluminum grid sections with face sheets.

Doors shall have an internal frame si stem comprised of 1 1/2 inch [14 inch [minimum(]
tulular sections. All internal mem(ers shall ['e anodized.

All voids etween sul+frames shall [e filled with a core laminated [etween face sheets
as reluired [[1the door manufacturer to meet the re uirements of the Florida Product
Approval.

All doors shall [le completellIreinforced for the specified hardware. The
reinforcements shall (e aluminum allol1[01 TJand shall not (e less than 0.125
inches thick.

The minimum thickness of door components shall e as follows:

1. Face sheet 0.040 inches
2. Beveled lock rail edge 0.125 inches
3. Hinge rail edge 0.125 inches
4. Internal grid sections 0.080 inches

Doors shall e provided with a finish specified on the drawings.

H. Entriidoor weatherstripping reluired at @am(s, head, and [ottom sweep strip shall (e

metal Cacked, pile cloth.

All screws shall [e stainless steel. E[posed screws shall (e heat treated, stainless
steel of color to match the aluminum finish.

2.02 ALUMINUM DOOR FRAMES

A

08120

Aluminum frames shall (e el'truded from [0 B3-T5 or (O 3-TJaluminum allol} and
shall have a minimum wall thickness of 0.125 inch. Door frames shall (e provided with
an anodized finish.

All frame [@am(| header and mullion Gints shall (e accuratelImilled to hairline cracks.
All corners shall "e mechanicalll]ioined with an interlocking aluminum channel clip and
flat head stainless steel screws.

All frames shall (e adel uatell Ireinforced to receive the hardware. Reinforcements
shall Te [0(M-TOaluminum and shall not e less than 0.1875-inch thick.

Frames shall (e drilled and tapped for field installation of hardware.
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E. Frames shall (e constructed in accordance with Governmental Specifications CS-230-
0.

2.03 ANCHORS

A. For cast-in-place concrete, anchor frame @m(s with [J-inch minimum concrete screws
spaced in accordance with Product Approval.

PART 3 - ELECUTION

3.01 GENERAL

A. Workmanship and installation shall ['e in accordance with referenced standards. Field
dimensions, conditions, and coordination with addining work shall (e verified prior to
falrication.

B. All framing materials shall ['e screwed in place using [acking, anchor plugs, or straps
are rel uired.

C. Where moldings are [ointed, thelIshall [ ‘e accuratellIcut and fit to result in a tightl(
closed [oint.

3.02 SHIPPING, HANDLING AND STORAGE

A. The Contractor shall deliver, store and handle doors and frames to avoid damage from
impact, alrasion, and moisture. He shall store doors in a space having controlled
humidit] and shall not proceed with installation until temperature and humiditC
approLimate that of the occupied structure.

B. Each door shall (e marked with a stamp, [rand or lalel which identifies the
manufacturer.

3.03 FRAME INSTALLATION

A. Frames shall ['e installed plum(], level and true to line, rigidll1secured in openings.
Frames in masonr(walls shall (e set prior to [ ‘eginning masonr(Jwork. Frames shall
e filled with cement grout as masonriiwork progresses. Anchors shall (e provided as
previousl[specified.

3.04 DOOR INSTALLATION

A. Doors shall (e installed plum(]} level and true to line. Hardware shall ['e applied and
adusted to achieve Cuiet and smooth operation. Installation shall Ce in accordance
with the manufactureris recommendations.

B. Doors shall fit snugliland close without forcing or [inding. Door clearance shall not
elceed 1/8 inch at lam(s and heads and meeting stiles at pairs of doors. Clearance
Cetween [ottom of door and finished floor material or threshold shall not e[ ceed 1/4
inch. Frames shall (e manufactured and machined to within 1/32 inch for all
dimensions.
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3.05 PROTECTION

A. Aluminum to [k placed adlacent to masonrlor dissimilar metals shall Ce protected with
an isolating coating of [itumastic and/or felt.

B. Finished installation shall (e protected until time of final acceptance. Damaged doors
and frames shall e repaired or replaced at no additional cost to the CitLl

3.000 GUARANTEE

A. The Door and Window manufacturers shall guarantee the workmanship and material
on the doors and windows including hardware for a minimum period of three [ears.

END OF SECTION
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SECTION 08525
ALUMINUM WINDOWS

PART 1 - GENERAL

1.01 SUMMARL[

A. Section Includes:

1. Aluminum windows.

B. Related Sections include [ut are not necessaril[Jlimited to:

1. Section 07900 - [oint Sealants.

2. Section 08800 - Glass and Glazing.

1.02 JUALITT ASSURANCE

A. Referenced Standards:

1. American Architectural Manufacturers Association [AAMA[]

a.

L

904, VoluntarJSpecification for Multi-Bar Hinges in Window Applications

1503, Voluntar[JTest Method for Thermal Transmittance and Condensation
Resistance of Windows, Doors and Glazed Wall Sections.

2105, Voluntar(1Specification, Performance Reluirements and Test Procedures
for Superior Performing Organic Coatings on Aluminum Eltrusions and Panels.

2. ASTM International [ASTM[3

a.

A924, Standard Specification for General Reluirements for Steel Sheet,
Metallic-Coated [ 1the Hot-Dip Process.

C13183, Standard Test Method for the Thermal Performance of Building
Asseml(lies [1/Means of a Hot Bol]Apparatus.

E283, Standard Test Method for Determining the Rate of Air Leakage Through
Elterior Windows, Curtain Walls, and Doors Under Specified Pressure
Differences Across the Specimen.

E330, Standard Test Method for Structural Performance of E[terior Windows,
Doors, Skllights, and Curtain Walls ['T1Uniform Static Air Pressure Difference.

E331, Standard Test Method for Water Penetration of E[terior Windows,
Skrlights, Doors, and Curtain Walls [T1Uniform Static Air Pressure Difference.

3. American Welding Societ[1TAWS

a.

08525

D1.2, Structural Welding Code - Aluminum.
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1.03 DEFINITIONS
A. Installer or Applicator:

1. Installer or applicator is the person actuallllinstalling or applling the product in the
field at the Prolect site.

2. Installer and applicator are s nonl mous.
1.04 SUBMITTALS
A. Shop Drawings:
1. Product technical data for framing s stem and maior accessories including:

a. Acknowledgement that products sulmitted meet re_uirements of standards
referenced.

[l Hardware [eing provided [[Jwindow manufacturer.
c. Glass [eing provided [ I lwindow manufacturer in factor(Iglazed units.
d. Manufacturerss installation instructions.
2. Elevation drawings indicating window dimensions and details.
B. Samples:

1. After initial color selection, provide 2 13 inches minimum sample of each color and
finish selected.

C. Informational Sulmittals:
1. [ualifications of testing lalorator(1
2. Testresults.
3. Warrant(!
1.05 DELIVER], STORAGE, AND HANDLING
A. Store units in vertical position off ground with wood spacers etween each unit.
1.00) WARRANT(]
A. Five [ear warrant[]of weathertightness of installation.

1. Air and water integritlJand structural adeuac]of units and hardware, including
sealants and sealing within and around perimeter of installation.

2. Signed ointl[1 [ Tfalricator, installer, and contractor.
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PART 2 - PRODUCTS

2.01 MANUFACTURERS

A

SulJect to compliance with the Contract Documents, the following manufacturers are
acceptalle:

1. ThermallOCroken windows:
a. Wausau Metals Corp., 2250-T Series.
[l Kawneer Compan(iinc., 8225-T Series.

c. EFCO Windows, Series 510.

2.02 MATERIALS

A.
B.
C.

D.

Eltruded Aluminum: [OCBT5 alloLl
Sealants: As specified in Section 07900.

Thermal Insulator: Poured in place polLurethane, self-adhering to adlacent aluminum
surfaces.

Weatherstripping: Sponge neoprene.

2.03 ACCESSORIES

A

Flashing:
1. Minimum 0.040 inches aluminum.
2. Finish to match window frames.

3. Mill finish if concealed.

2.04 FABRICATION

A

08525

General:

1. Fulllldegrease and clean mem[ers prior to assem( 1] or application of protective
coatings.

2. Weld [M1methods recommended T manufacturer and AWS D1.2 to avoid
discoloration at welds.

3. Grind e[ posed welds smooth and restore finish.

4. Ease corners of cut edges to a radius of approlimatel11/74 inches.
5. Conceal fasteners wherever possille.

[l Fit and assemlle work at shop to malimum eltent possille.

7. Maintain true continuit[Jof line and accurate relation of planes and angles.
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8. Provide secure attachment and support at mechanical 0int, with hairline fit of
contacting memL(ers.

9. Reinforce work as necessarl[to withstand wind loadings and to support sL.stem.
10. Separate dissimilar metal with paint or preformed separators to prevent corrosion.
a. See Section 099(1.

11. Separate metal surfaces at moving 0ints with plastic inserts or other nonalrasive
concealed inserts to permanentliprevent freeze-up of [oint.

12. Reinforce frames for hardware.

13. Structural steel reinforcement hot-dip galvanized after falrication meeting G-90,
ASTM A924, rel uirements.

Thermal Insulator: Provide minimum 1/4 inches separation Cetween el terior and
interior metal surfaces after Lridge is removed.

Weatherstripping:
1. ThermallCroken tCpe windows:
a. Casement and prolected:

10 Provide two rows of fin t[pe el truded neoprene weatherstrips el tending
around perimeter of sash at [oth inner and outer overlap contacts.

2[1 Provide corners which are securel(Istaked and dined.

30 Provide units which are easilCreplacealle.

. Fasteners:

1. Finish e[posed fasteners to match finish of s(stem.
2. Provide Phillips flat head screws where e[ posed.

Finish: AAMA 2105 Fluoropoll mer paint_color to ['e selected from full range of
manufacturer colors.

2.05 SOURCE [TUALITI CONTROL

A

08525

General Test Reluirements:

1. Utilize independent testing lal oratories specificalll|["ualified to conduct all
performance tests reluired.

2. Performance tests mallle conducted in manufacturer's laloratories provided thel]
are witnessed and certified 11 ualified independent testing laorator(personnel.

3. Perform all tests on "Test Unit":
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Full-sized window unit for prolect or a minimum 5 18 feet unit mounted in test
cham(er in e[act accordance with 00 conditions including anchorage s_stem,
sealing, etc.

[l Test unit to (e completelllassem(led and glazed.

100 Thermal tests malll e conducted on 4 [1[Ifeet unit.

4. Test air infiltration first, water resistance second.

a.

Other tests mal i e in anlJorder.

5. Test data on vertical pivot windows will (e accepted for fiLed windows for
condensation resistance, thermal, temperature e[ posure and acoustical tests
provided the fiLed windows are the same as the vertical windows tested in the
following respects:

a.
.
C.

d.

Same frame section [or same famil(lof eltrusions(.
Same [asic metal mass inside and outside.
Identical thermal [reak.

Same tl pe of glazing.

B. Test Reluirements:

08525

1.

Air infiltration test:

a.

With sash and ventilators closed and locked, test in accordance with ASTM
E283.

Air infiltration, in CFM/FT of crack length, at pressure differential of 124 psf as
follows:

100 Fired windows: 0.0C01malimum, all others 0.10 malimum.

Water resistance test:

a.

[l

C.

Mount glazed unit in its vertical position, continuousl(1supported around outside
perimeter with sash and ventilators closed and locked.

Test in accordance with ASTM E331.

No uncontrolled leakage allowed, with pressure differential of 124 psf.

Uniform load deflection test:

a.

[l

Test in accordance with ASTM E330.

SulTect unit to load of 25 psf applied to outside of window and 25 psf applied to
inside of window.

Malimum allowarlle deflection of anTunsupported span: L/175.
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No glass [ reakage, permanent damage to fasteners, hardware parts, support
arms or activating mechanisms, or anJother damage which would cause
window to e inoperalle will (e allowed.

4. Uniform load structural test:

a.

a.

[l

C.

Test in accord with ASTM E330.
SulTect unit to loads indicated [elow.
Stalilize pressure and maintain it for minimum period of 10 seconds.

No glass [reakage, permanent damage to fasteners, hardware parts, support
arms or activating mechanisms or anlother damage which would cause
window to e inoperalle will (e allowed.

Malimum permanent deformation of anlimain frame, sash or ventilator
memler: 0.40 of its span.

After performing Uniform Load Structural Test, increase loads 1-1/2 times and
perform safet[test.

Design unit to withstand following design pressures acting normal to plane of
wall, per location and reluired [uilding codes.

Condensation resistance test:

Perform on "test unit," e[ cept size mallle 3 [14 feet, minimum.
Test in accordance with AAMA 1503.

CRF Condensation Resistance Factor 50, minimum.

[l Structural thermal ["arrier tension test:

a.

[l

e.

Test urethane filled sections of aluminum.

Mechanicall[Isecure interior and el terior faces of 12 inches section in
horizontal position.

ApplTheat tape to el terior face to control surface temperature at 180 degrees F
5 minutes [efore loading, as indicated [T7a thermocouple wire operated [T1an
automatic controller.

Appliidirect tension [pulllusing a Universal testing machine set in 12,000
pound load range.

Test results: No loss of Fond at 4000 pound IN/IN/MIN.

7. Structural thermal [arrier shear test:

a.

[l

08525

Test urethane filled sections of aluminum.

MechanicallJsecure interior face of 12 inches section in vertical position.
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c. Appliiheat tape to el terior face to control surface temperature at 180 degrees F
5 minutes [efore loading, as indicated [1]a thermocouple wire operated [1]an
automatic controller.

d. Appliiload to elterior face [1]a [‘earing plate resting on top of el terior face,
using Universal Testing machine set in 12,000 pound load range at a strain rate
of 0.050 inches/IN/MIN.

e. Testresults: No loss of [ond at 5500 pound loading.
8. Structural thermal [arrier com(ined torsion and shear test:
a. Test urethane filled sections of aluminum.
[l Secure interior face of 12 inches section in horizontal position.

c. Appliiheat tape to el terior face to control surface temperature at 180 degrees F
5 minutes [efore loading, as indicated [1]a thermocouple wire operated (1 ]an
automatic controller.

d. Appliiload to [earing plate centered on portion of glazing pocket to el terior
side of thermal Larrier, using a Universal Testing machine set in the 12,000
pound load range.

e. Testresults: No loss of Cond at 3900 pound load applied at strain rate of 0.05
inches/IN/MIN.

PART 3 - ECECUTION

3.01 INSTALLATION

A

O 0 w

I @ m m

08525

Install products in accordance with manufacturer(s instructions.

Set units plum(] level, and true to line.

Anchor securelJin place.

Separate metal surfaces from sources of corrosion or electrol(tic action.
1. See Section 09911.

Set sill and ['ase mem(ers in a [ed of sealant.

Provide [oint fillers or gaskets for weathertight construction.

Seal all oints within and at perimeter of sl stem.

Provide sealant color to match finish of s stem at e[ posed locations.

Provide sealants compatille with aluminum s’stem and recommended for use with this
tCpe of installation.

See Section 07900 for sealants.
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3.02 FIELD JUALITLI CONTROL

A. Installation supervised or inspected [IImanufactureris authorized representative.

END OF SECTION
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SECTION 08710
FINISH HARDWARE

PART 1 - GENERAL

1.01 THE RECJUIREMENT

A. The Contractor shall furnish and install items known commercialllJas finish or door
hardware that are rel uired for swing, sliding, and folding doors, el cept special t[ pes of
unilue hardware specified in the same sections as the doors and door frames on
which theUare to [e installed.

B. This Section includes the following:
1. Hinges.

Kellcontrol s/ stems.

Lock cllinders and ke(s.

Lock and latch sets.

o Hc w0 D

Bolts.
E (it devices.
Closers.

Overhead holders.

© © N O

Miscellaneous door control devices.
10. Door trim units.
11. Protection plates.
12. Weatherstripping for el terior doors.
13. Astragals or meeting seals on pairs of doors.
14. Thresholds.
1.02 SUBMITTALS
A. General: Sulmit the following in accordance with Section 01300 entitled "Sulmittals":

1. Product data including manufacturer’s technical product data for each item of door
hardware, installation instructions, maintenance of operating parts and finish, and
other information necessar1to show compliance with rel"uirements.

2. Final hardware schedule coordinated with doors, frames, and related work to
ensure proper size, thickness, hand, function, and finish of door hardware.
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a. Final Hardware Schedule Content: Based on hardware indicated, organize

schedule into “hardware sets” indicating complete designations of every item
reluired for each door or opening. Include the following information:

101 Tl pe, stlle, function, size, and finish of each hardware item.
2[1 Name and manufacturer of each item.
30 Fastenings and other pertinent information.

4[] Location of each hardware set cross referenced to indications on Drawings,
Loth on floor plans and in door and frame schedule.

501 Elplanation of all al 1 reviations, sCm[ ols, and codes contained in schedule.
17 Door and frame sizes and materials.
711 Keling information.

Sulmittal Seluence: Sulmit final schedule at earliest possille date,
particularlJwhere acceptance of hardware schedule must precede falrication
of other work that is critical in the Prolect construction schedule. Include with
schedule the product data, samples, shop drawings of other work affected [ 1]
door hardware, and other information essential to the coordinated review of
schedule.

Keling Schedule: Sul mit separate detailed schedule indicating clearl 'how the
CitUs final instructions on keying of locks has been fulfilled.

If reCuested [1larchitect, suLmit samples of each t[pe of e[posed hardware unit in
finish indicated and tagged with full description for coordination with schedule.
Sulmit samples prior to sulmission of final hardware schedule.

a. Samples will (e returned to the supplier. Units that are acceptalle and remain

undamaged through sul'mittal, review, and field comparison process mar] after
final check of operation, (e incorporated in the Work, within limitations of keling
coordination reuirements.

Templates for doors, frames, and other work specified to (e factorClprepared for
the installation of door hardware. Check shop drawings of other work to confirm
that adeuate provisions are made for locating and installing door hardware to
complOdwith indicated reuirements.

1.03 TTUALITI ASSURANCE

A. Single Source Responsililit': Ofltain each tIpe of hardware flatch and lock sets,
hinges, closers, etc.[ from a single manufacturer. All door locks shall (e keled to a
keling schedule developed [T the Cit'land manufacturer.

08710

Supplier [ualifications: A recognized architectural door hardware supplier, with

warehousing facilities in the Prolectis vicinit[] that has a record of successful in-service

performance for supplling door hardware similar in "uantit(] trpe, and Cualit'to that
indicated for this Prolect and that emplols an el[perienced architectural hardware
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consultant LAHCOwho is availalle to Cit[] Architect, and Contractor, at reasonalle
times during the course of the Work, for consultation.

1. Reluire supplier to meet with Citlito finalize keling re_uirements and to ol tain final
instructions in writing.

2. Supplier shall [e an authorized factor(distri_utor of all specified products.

C. Fire-Rated Openings: Provide door hardware for fire-rated openings that complies with
NFPA Standard No. 80 and rel[ uirements of authorities having [urisdiction. Provide
onlCitems of door hardware that are listed and are identical to products tested [TJUL,
Warnock Hersel] FM, or other testing and inspecting organization acceptalle to
authorities having [Urisdiction for use on tLpes and sizes of doors indicated in
compliance with reuirements of fire-rated door and door frame lalels.

1.04 PRODUCT HANDLING

A. Tag each item or package separatell /with identification related to final hardware
schedule, and include [asic installation instructions with each item or package.

B. Packaging of door hardware is responsil ilit']of supplier. As material is received [
hardware supplier from various manufacturers, sort and repackage in containers
clearlJmarked with appropriate hardware set numLer to match set numLers of
approved hardware schedule. Two or more identical sets mallle packed in same
container.

C. Inventorldoor hardware 0intlCwith representatives of hardware supplier and hardware
installer until each is satisfied that count is correct.

D. Deliver individuallpackaged door hardware items promptl[1to place of installation
[shop or Prolect sitel.

E. Provide secure lock-up for door hardware delivered to the Prolect, [ut not Let installed.
Control handling and installation of hardware items that are not immediatel(’
replacealle so that completion of the Work will not (e delaled [ 1hardware losses [oth
Cefore and after installation.

1.05 MAINTENANCE

A. Maintenance Tools and Instructions: Furnish a complete set of specialized tools and
maintenance instructions as needed for Cit('s continued adjustment, maintenance, and
removal and replacement of door hardware.

PART 2 - PRODUCTS

2.01 MANUFACTURERS

A. Manufacturers: Sullect to compliance with reluirements, provide products [T1one of
the following:

1. Butts and Hinges:
a. Hager Hinge Co.
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"1 McKinnelProducts Co.
c. StanleJHardware, Div. Stanle[1Works.
2. Cllinders and Locks:
a. Sargent Manufacturing Companl(l
[l Schlage Lock, Div. Ingersoll-Rand Door Hardware Group.
3. Elit/Panic Devices:
a. Sargent Manufacturing Companl(l
[l Von Duprin, Div. Ingersoll-Rand Door Hardware Group.
4. Overhead Closers:
a. LCN, Div. Ingersoll-Rand Door Hardware Group.
[l Sargent Manufacturing Compan(_!
5. Bolts:
a. H.B. lves, A Harrow CompanLl
[l [ualittiHardware Mfg. Co., Inc.
c. Rockwood Mfg. Co.
'L Door Trim Units:
a. H.B. Ives, A Harrow Compan(l
"1 [ualittiHardware Mfg. Co., Inc.
c. Rockwood Mfg. Co.
7. Kick Plates:
a. Rockwood Mfg. Co.
[l H.B. Ives, A Harrow Compan(!
c. [ualitr’Hardware Mfg Co., Inc.
8. KelIControl S(stem:
a. KellControl S(stems, Inc.
1 Telkee Inc.
9. Thresholds, Door Stripping and Seals, Automatic Drop Seals, Astragals:
a. National Guard Products, Inc.

1 Pemko Manufacturing Co., Inc.
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Reese Enterprises, Inc.

2.02 SCHEDULED HARDWARE

A. Reluirements for design, grade, function, finish, size, and other distinctive ["ualities of
each type of finish hardware are indicated in the “Hardware Schedule” at the end of
this Section. Products are identified [1Jusing hardware designation num(ers of the
following:

1. Manufacturer’s Product Designations: The product designation and name of one
manufacturer are listed for each hardware t_pe reluired for the purpose of
estallishing minimum re_uirements. Provide either the product designated or,
where more than one manufacturer is specified under the Article “Manufacturers” in
Part 2 for each hardware t[pe, the comparalle product of one of the other
manufacturers that complies with re[uirements.

2. ANSI/BHMA designations used elsewhere in this Section or in schedules to
descril e hardware items or to define [ualit'Jor function are derived from the
following standards. Provide products complLing with these standards and
re_uirements specified elsewhere in this Section.

a.

[l

m.

Butts and Hinges: ANSI/BHMA A15(1.1.

Bored and Preassem! led Locks and Latches: ANSI/BHMA A15012.
ELit Devices: ANSI/BHMA A15(13.

Door Controls - Closers: ANSI/BHMA A15( 4.

AuliliarC’Locks and Associated Products: ANSI/BHMA A15115.
Architectural Door Trim: ANSI/BHMA A15711

Template Hinge Dimensions: ANSI/BHMA A15(17.

Door Controls - Overhead Holders: ANSI/BHMA A1571.8.
Interconnected Locks and Latches: ANSI/BHMA A151112.
Mortise Locks and Latches: ANSI/BHMA A150113.

Closer Holder Release Devises: ANSI/BHMA A151115.
Auliliarl1Hardware: ANSI/BHMA A15( 1111

Materials and Finishes: ANSI/B BHMA A1511.18.

2.03 MATERIALS AND FABRICATION

A. Manufacturer's Name Plate: Do not use manufacturers’ products that have
manufacturer’'s name or trade name displayed in a visible location (omit removable
nameplates( el cept in coniunction with rel uired fire-rated lalels and as otherwise
acceptalle to Architect.

B. Manufacturer’s identification will be permitted on rim of lock cylinders only.
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C. Base Metals: Produce hardware units of [ ‘asic metal and forming method indicated
using manufacturer’s standard metal alloy, composition, temper, and hardness, but in
no case of lesser [commerciall[lrecognizedJ ualit_than specified for applicalle
hardware units for finish designations indicated.

D. Fasteners: Provide hardware manufactured to conform to pullished templates,
generallIprepared for machine screw installation. Do not provide hardware that has
[een prepared for self-tapping sheet metal screws, el cept as specificalll lindicated.

E. Furnish screws for installation with each hardware item. Provide Phillips flat-head
screws e[ cept as otherwise indicated. Finish e[posed [é[posed under anlIcondition]
screws to match hardware finish or, if e[posed in surfaces of other work, to match
finish of this other work as closely as possible including “prepared for paint” surfaces to
receive painted finish.

F. Provide concealed fasteners for hardware units that are e[ posed when door is closed
el cept to the eltent no standard units of t[pe specified are availalle with concealed
fasteners. Do not use thru-Colts for installation where [Colt head or nut on opposite face
is e[posed in other work unless their use is the onlLJmeans of reinforcing the work
adeuatelJto fasten the hardware securel 1l Where thru-Lolts are used as a means of
reinforcing the work, provide sleeves for each thru-[olt or use helscrew fasteners.

2.04 HINGES, BUTTS, AND PIVOTS

A. Templates: Elcept for hinges and pivots to (e installed entirell [Toth leaves[into
wood doors and frames, provide onl_template-produced units.

B. Screws: Provide Phillips flat-head screws compling with the following rel uirements:
1. For metal doors and frames install machine screws into drilled and tapped holes.
2. Finish screw heads to match surface of hinges or pivots.

C. Hinge Pins: Elcept as otherwise indicated, provide hinge pins as follows:
1. Out-Swing Elterior Doors: Nonremovar'le pins.
2. Interior Doors: Nonrising pins.

3. Tips: Flat [utton and matching plug, finished to match leaves, el cept where
hospital tip IHTLis indicated.

D. Num er of Hinges: Provide numer of hinges indicated "'ut not less than 3 hinges per
door leaf for doors 90 inches or less in height and one additional hinge for each 30
inches of additional height.

1. Fire-Rated Doors: Not less than 3 hinges per door leaf for doors 8(Jinches or less
in height with same rule for additional hinges.

2.05 LOCK CIILINDERS AND KE[ING

A. Review the kerling sl stem with the Cit(7and provide the t[pe reluired ‘master,
grandmaster or great-grandmaster(, either new or integrated with Cit['s existing
sCstem.
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Equip locks with manufacturer’s special 6-pin tum(ler cllinder with construction
masterkefeature that permits voiding of construction kels without cLlinder removal.

. Metals: Construct lock cLlinder parts from [rass or [ronze, stainless steel, or nickel

silver.

. ComplUwith Citls instructions for masterkeying and, except as otherwise indicated,

provide individual change kel /for each lock that is not designated to [ e kel ed alike
with a group of related locks.

KelOMaterial: Provide kels of nickel silver onl(]

Kelluantitl: Furnish 2 change kels for each lock, 5 master kels for each master
sl stem, and 5 grand masterke(s for each grandmaster sl stem.

1. Deliver kels to Citl1

2.0L/KELI CONTROL SUUSTEM

A. Provide a kelJcontrol s(stem including envelopes, lalels, tags with self-locking kel

clips, receipt forms, 3-wallvisille card indel] temporarlimarkers, permanent markers,
and standard metal calinet, all as recommended [Js[stem manufacturer, with
capacitlIfor 150 percent of the numLer of locks reluired for the Prolect.

1. Provide hinged-panel ti pe cal inet for wall mounting.

2.07 LOCKS, LATCHES, AND BOLTS

A. Strikes: Provide manufacturer’s standard wrought box strike for each latch or lock bolt,

08710

with curved lip e tended to protect frame, finished to match hardware set, unless
otherwise indicated.

1. Provide flat lip strikes for locks with 3-piece, antifriction latchlolts as recommended
[IImanufacturer.

2. Provide recess t[pe top strikes for [olts locking into frame heads, unless otherwise
indicated.

3. Provide roller tLpe strikes where recommended [ manufacturer of the latch and
lock units.

Lock Throw: Provide 5/8-inch minimum throw of latch on pairs of doors. ComplJwith
UL reluirements for throw of [olts and latch [olts on rated fire openings.

1. Provide 1/2-inch minimum throw of latch for other Cored and preassem(led t[pes of
locks and 3/4-inch minimum throw of latch for mortise locks. Provide 1-inch
minimum throw for all dead [olts.

Flush Bolt Heads: Minimum of 1/2-inch-diameter rods of [rass, [fonze, or stainless
steel with minimum 12-inch-long rod for doors up to 7-0" in height. Provide longer rods
as necessar(Ifor doors el ceeding 70" in height.
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2.08 CLOSERS AND DOOR CONTROL DEVICES

A. All closers shall (e constructed with rack and pinion with compression springs. The
Closing speed, latching speed and [‘ackcheck shall e controlled [ ke loperated
valves. The delallaction feature shall (e a separate ke Joperated valve. The closer
LodUshall (e manufactured of high performance cast aluminum silicon allo1 All door
closers shall (e suitalle for standard, top [am(] track, corner ['racket and parallel arm
applications when provided with proper [rackets and arms. The closer should (e
adustalle to meet the range of sizes rel_uired for opening and closing forces.

B. Access-Free Manual Closers: Where manual closers are indicated for doors rel uired
to e accessille to the phisicalllJhandicapped, provide adustalle units complLing with
ANSI A117.1 provisions for door opening force and delaled action closing.

2.09 DOOR TRIM UNITS

A. Fasteners: Provide manufacturer’s standard exposed fasteners for door trim units
consisting of either machine screws or self-tapping screws.

2.10 WEATHERSTRIPPING AND SEALS

A. General: Provide continuous weatherstripping on elterior doors and smoke, light, or
sound seals on interior doors where indicated or scheduled. Provide noncorrosive
fasteners for el terior applications and elsewhere as indicated.

2.11 THRESHOLDS

A. General: ElLcept as otherwise indicated, provide standard metal threshold unit of t[pe,
size, and profile as shown or scheduled.

2.12 HARDWARE FINISHES

A. The designations used in schedules and elsewhere to indicate hardware finishes are
the industrl +recognized standard commercial finishes.

1. Stainless steel, US32D unless otherwise noted.

2. Closers shall have a USP finish unless otherwise noted.

PART 3 - ECECUTION

3.01 INSTALLATION

A. Mount hardware units at heights indicated in following applicalle pullications, el cept
as specificallJindicated or reuired to complwith governing regulations:

1. “Recommended Locations for Builders Hardware for Standard Steel Doors and
Frames” by the Door and Hardware Institute.

B. Install each hardware item in compliance with the manufactureris instructions and
recommendations. Where cutting and fitting is reluired to install hardware onto or into
surfaces that are later to [e painted or finished in another wal] coordinate removal,
storage, and reinstallation or application of surface protection with finishing work
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specified in the Division 9 Sections. Do not install surface-mounted items until finishes
have [een completed on the sulistrates involved.

. Set units level, plum(} and true to line and location. Adlust and reinforce the

attachment sul strate as necessar( Ifor proper installation and operation.

. Drill and countersink units that are not factor(prepared for anchorage fasteners.

Space fasteners and anchors in accordance with industriistandards.

. Set thresholds for elterior doors in full Led of CutlI-ruller or polLlisolutlene mastic

sealant.

Weatherstripping and Seals: Compl_with manufactureris instructions and
recommendations to the eltent installation reCuirements are not otherwise indicated.

3.02 ADICUSTING, CLEANING, AND DEMONSTRATING

A. Adiust and check each operating item of hardware and each door to ensure proper

operation or function of everlJunit. Replace units that cannot (e adusted to operate
freelJand smoothlJor as intended for the application made.

1. Where door hardware is installed more than one month prior to acceptance or
occupanclof a space or area, return to the installation during the week prior to
acceptance or occupanclland make final check and adlustment of all hardware
items in such space or area. Clean operating items as necessar(Jto restore proper
function and finish of hardware and doors. Adlust door control devices to
compensate for final operation of heating and ventilating el uipment.

B. Clean adiacent surfaces soiled [[1hardware installation.

Instruct Citl's personnel in the proper adjustment and maintenance of door hardware
and hardware finishes.

Sil+Month Adiustment: ApprolimatellIsilimonths after the date of Sulstantial
Compiletion, the Installer, accompanied [Irepresentatives of the manufacturers of
latchsets and locksets and of door control devices, and of other maior hardware
suppliers, shall return to the Prolect to perform the following work:

1. Elamine and re-ad(ust each item of door hardware as necessar]to restore function
of doors and hardware to compl[]with specified rel uirements.

2. Consult with and instruct Cit[ls personnel in recommended additions to the
maintenance procedures.

3.03 HARDWARE SCHEDULE
A. General: Provide hardware for each door to complwith re[uirements of this Section,

08710

hardware set num/ers indicated in the door schedule on the Drawings, and in the
following schedule of hardware sets.

Hardware Set No. 1 — Single Leaf ELit Door

3 EA' Hinge McKinnell  T4A3380 45045NRP 32D
1EA ETit Device Sargent HC8813ET! 32D
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Closer
Threshold
fam(] Seal
Lock

Dorma
Pemko

Pemko

Sargent

lUse 4 Nos. for doors greater than 7'-0" high

Hardware Set No. 2 — Doulle Leaf ELit Door

LEAT
1EA
1EA
2 EA
1EA
1EA
2 EA
1EA

Hinge

Elit Device
Lock
Stops
Threshold
fam(]Seal
Kickplate

Surface Bolts

McKinnel]

Sargent

Sargent

Rockwood

Pemko
Pemko
(ualit[]

lves

1Use 8 Nos. for doors greater than 7'-0" high
END OF SECTION

10

PL40 STATB
2005AS
S88D

8215 LN[

T4A338L
HC8813 ETL!
8205 LN[
400

2005 AS

303 AS

48

3L0-12

AL
AL
AL
32D

4.5 114.5 NRP 32D
32D
32D
201D
AL
AL
SS

F2C
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SECTION 08800
GLASS AND GLAZING

PART 1 - GENERAL

1.01 SUMMAR[
A. Section Includes:
1. Glass and glazing.
2. Fire resistance rated glass.
B. Related Specification Sections include [ut are not necessaril Jlimited to:
1. Section 07900 - [oint Sealants.
2. Section 08120 - Aluminum Doors and Frames.
3. Section 08525 — Aluminum Windows.
1.02 [JUALIT) ASSURANCE
A. Referenced Standards:
1. American National Standards Institute [ANSIZ

a. Z97.1, Glazing Materials Used in Buildings - Safet! |Performance Specifications
and Methods of Test.

2. ASTM International [ASTM[3

a. C8[4, Standard Specification for Dense Elastomeric Compression Seal
Gaskets, Setting Blocks, and Spacers.

[l C103L], Standard Specification for Flat Glass.

c. C1048, Standard Specification for Heat-Strengthened and FulllJ Tempered Flat
Glass.

d. C137[] Standard Specification for Pl rolltic and Vacuum Deposition Coatings
on Flat Glass.

e. E119, Standard Test Methods for Fire Tests of Building Construction and
Materials.

f. E2190, Standard Specification for Insulating Glass Unit Performance and
Evaluation.

3. Code of Federal Regulations [CFRI[Z
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Title 100- Commercial Practices, Chapter ii - Consumer Product Safet(]
Commission [CPSCL, Sulchapter B - Consumer Product Safet]Act
Regulations:

100 100CFR 1201, Safetl1Standard for Architectural Glazing Materials.

4. Glass Association of North America [GANAJ

a.

Glazing Manual.

5. Insulating Glass Certification Council IGCCL

[l Insulating Glass Manufacturers Alliance UGMAL

a.

TM-3000, North American Glazing Guidelines for Sealed Insulating Glass Units
for Commercial [1 Residential Use.

7. National Fire Protection Association INFPA[]

a.

L

C.

d.

80, Standard for Fire Doors and Other Opening Protectives.

251, Standard Methods of Tests of Fire Resistance of Building Construction
and Materials.

252, Standard Methods of Fire Tests of Door Assem(lies.
257, Standard on Fire Test for Window and Glass Block AssemClies.

8. Underwriters Laloratories, Inc. (UL

a.

[l

C.

9, Standard for Fire Tests of Window AssemC(lies.
10B, Standard for Fire Tests of Door Assem(lies.

2(3, Standard for Fire Tests of Building Construction and Materials.

1.03 DEFINITIONS

A. Installer or Applicator:

1. Installer or applicator is the person actuallllinstalling or appl’ing the product in the
field at the Prolect site.

2. Installer and applicator are s nhonl mous.

B. Safetl1Glazing: Glazing meeting the rel uirements of the ['uilding code and CPSC 1[]
CFR 1201.

C. Other terms as identified in CSPC 11CFR 1201.

1.04 SUBMITTALS

A. Shop Drawings:

1. Product technical data including:
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a. Acknowledgement that products su mitted meet re uirements of standards
referenced.

[l Manufactureris installation instructions.

c. Certification that glass has [een tested and approved for use in fire resistance
rated doors or walls.

10 Copies of all test criteria.

2. Certification that insulating glass units meet rel uirements of IGCC and are certified
"11IGCC to ASTM E2190.

B. Samples:
1. Two, 12 1012 inches sample of each t_pe, color, and thickness specified.
a. Samples are not rel uired for clear monolithic glass.
C. Informational Sulmittals:
1. Warrant(]
1.05 WARRANT(

A. Provide manufactureris written 10 Lear warrantJto cover deterioration of glass, glass
units, coatings and ceramic frit.

1. Insulating glass units shall Ce warranted against failure of hermetic seal resulting in
fogging or film formation on the interior glass surfaces.

PART 2 - PRODUCTS

2.01 MANUFACTURERS

A. Sullect to compliance with the Contract Documents, the following manufacturers are
acceptalle:

1. Glass:
a. Guardian Glass [T]Guardian Industries.
"1 Insulite Glass Co., Inc.
c. NSG/Pilkington.
d. Oldcastle Building Envelope.
e. Vitro Architectural Glass.
f. Viracon.

2. Gaskets, glazing compounds, setting [locks, spacers, sealant, sealant tape, etc.,
as recommended [I]glass manufacturer, glass unit falricator.
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a. Provide materials as reluired [ 1 INFPA for use in fire-rated units.
2.02 MATERIALS
A. General:
1. ASTM C103!1
a. Clear glass: TLpe |, Class 1, Hualit[1[J3.
'L Tinted glass: Tlpe |, Class 2, [Jualit][13.
2. Thickness: 1/4 inches, unless noted otherwise.
B. Heat Strengthened and Fulll)Tempered Glass: ASTM C1048.
1. General use: Kind HS.
2. Safetliglazing: Kind FT.
a. Meet rel uirements of ANSI Z97.1 and CSPC 111CFR 1201.
3. Condition:
a. Clear or tinted vision glass: Condition A.
[l Spandrel Glass [ceramic coatedl Condition B.
c. Coated vision glass: Condition C.
111 ASTM C137(} Kind CV or CO.
2.03 MANUFACTURED UNITS
A. Laminated Safet[1Glass:
1. ASTM C1172, Tl pe Il.
a. Meet rel uirements of ANSI Z97.1 and CSPC 111CFR 1201.
2. Interlarer: Clear plastic manufactured specificalllIfor use in laminated glass.
a. Pollvin(l Butiral [PVB[0.000 inches thick.
"L Enhanced Pollvin[l Butlral [EPVB 0.100 inches thick.
100 Viracon "StormGuard".
2.04 ACCESSORIES
A. Glazing Compounds:
1. Non-sag, non-stain t[ pe.
2. Pigmented to match frame units not reluiring painting.

3. Compatille with adiacent surfaces.
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4. One- or two-part poll urethane or silicone sealant for use in setting glass.

a. Provide glazing compounds which will not (e affected [I_chemicals stored in
rooms where glazing compounds are used.

B. Sealant Tape: Butll rulLLer sealant tape or riLl_on having a continuous neoprene shim.

Gaskets:
1. FleLille pol_LvinLl chloride or neoprene.
a. ASTM C814.

'L Provide gaskets which will not (‘e affected [ ichemicals stored in rooms where
gaskets are used.

2. Eltruded of profile and hardness rel uired to receive glass and provide a watertight
installation.

3. Provide gaskets in accordance with NFPA in fire resistance rated glazing.
Setting Blocks and Spacers:
1. Neoprene or EPDM, compatil le with sealants used.

a. ASTM C8[4.

. Compressille Filler Stock: Closed cell pol_ethllene or pollethllene acketed

polLurethane foam.

Shims, Clips, Screws and Other Miscellaneous ltems: As reluired [11condition.

PART 3 - ELECUTION

3.01 INSTALLATION

A

Install in accordance with recommendations of manufacturer, GANA Glazing Manual
and IGMA TM-3000.

B. Install setting [locks in adhesive or sealant.

08800

Install spacers inside and out, of proper size and spacing, for all glass sizes larger than
50 united inches, elcept where gaskets are used for glazing.

Provide 1/8 inches minimum [ite of spacers on glass.
Spacer thickness to el'ual sealant width.

Prevent sealant el udation from glazing channels of insulating glass which is more than
1/2 inches thicklcolored, heat a’sor(ing, coated or laminated glass sizes larger than
75 united inchesand other glass more than 9/32 inches thick or larger than 125 united
inches.

1. Leave void at heel [or install fillerCat ams and head.
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2. Do not leave void [or install filler[Jat sill.
G. Miter cut and [ond gasket ends together at corners.

H. Immediatell1after installation, attach crossed streamers to framing held awal 1from
glass.

I. Use pollsulfide-ased glazing sealants in window assem( Il Jand as perimeter sealant
around frames in areas which mall[ e e[ posed to chlorine gas or chlorine liLuid splash
or spillage.

1. See Specification Section 07900 for sealants.

"1 Install fire resistance rated glass in accordance with manufactureris recommendations
and in accordance with applicalle fire testing criteria.

3.02 FIELD [JUALITI1 CONTROL
A. Do not install glass with edge damage.
B. Do not appllianithing to surfaces of glass.
C. Remove and replace damaged glass.

3.03 CLEANING

A. Maintain glass reasonalllIclean during construction, so that it will not ['e damaged (1]
corrosive action and will not contriCute to deterioration of other materials.

B. Wash and polish glass on [oth faces not more than seven dals prior to acceptance of
work in each area.

1. Compliwith glass manufactureris recommendations.
3.04 SCHEDULES
A. General:

1. Provide safet(Iglazing for all applications where rel'uired Tithe [uilding code and
CPSC 111CFR 1201.

2. Provide heat strengthened glazing for all general use applications where safet(’
glazing is not rel uired.

B. Glass Trpe 1: Insulating Low-E Laminated Glass Units.
1. Eflterior lite: 1/4 inches with Viracon VE-2M on [ 2 surface.
a. Color: [T Grallll
2. 1/2 inches dehdrated air space.
3. Interior lite: Laminated Glass.

a. Efterior pllt 1/4 inches clear.
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Interlaler: See MANUFACTURED UNITS Article in PART 2.

Interior pl: 1/4 inches clear.

4. Performance Reluirements:

1.

a.

e.

f.

Transmittance:

10 Visille light: B30
2(1 Solar energlt [1AS111].
30 UV: oo,
Reflectance:

100 Elterior: (1111100,

21 Interior: (1190117,

301 Solar: (111200117,
U-Value

10 Winter: 112901111

201 Summer: 1120117
Shading Coefficient: 112711
Relative Heat Gain: [ 156811

Solar Heat Gain Coefficient (SHGC[ (112471

E(terior lite: 1/4 inches with Viracon VE-2M on [ 2 surface.

a.

Color: [IGrallll]

1/2 inches dehldrated air space.

Interior lite: Laminated Glass.

a.

[l

C.

Eterior plt 1/4 inches clear.
Interlaler: See MANUFACTURED UNITS Atrticle in PART 2.

Interior pli: 1/4 inches clear with opalue film on [ surface.

Performance Reluirements:

a.

Transmittance:
101 Visille light: [18301111.

2[1 Solar energl: [TN5TTT].
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30 UV: o100,
Reflectance:

100 Elterior: [0,

2(1 Interior: [T O],

301 Solar: (1112117,
U-Value

100 Winter: (129017171

201 Summer: [1200117L
Shading Coefficient: 11271111
Relative Heat Gain: 158111

Solar Heat Gain Coefficient (SHGC[] (112411

END OF SECTION
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SECTION 09220
SENERGI PLATINUM CI STUCCO ULTRA SIISTEM

Specification for 2 and 3 coat impact-resistant continuouslUinsulated [ClCpremium cement
plaster stucco si stem featuring a rain screen design with enhanced water management

PART 1 - GENERAL

1.01 SECTION INCLUDES

A

Refer to all prolect drawings and other sections of this specification to determine the
tCpe and el tent of work therein affecting the work of this section, whether such work is
specificallJmentioned herein.

. Platinum CI Stucco Wall SCstem: Composite insulated stucco wall sLstem consisting of

air/water-resistive [arrier, drainage mat, rigid insulation, plaster [ase, stucco [ase,
[ase coatloptionall, reinforcing mesh Loptionall, primer [optionalCand finish coat.

Senergllproducts are listed in this specification to estallish a standard of [ualit(1 An[J
sulstitutions to this specification shall ['e sul mitted to and receive approval from the
Architect at least 10 dals Lefore Lidding. Proof of e_ualit_shall Le Corne [ the
sulmitter.

. The sistem tipe shall [le SeneglPlatinum CI Stucco Ultra wall sl stem as

manufactured [ Master Builders Solutions, Shakopee, MN.

1.02 REFERENCES

A.
. ASTM C92[] Standard Specification for Application of Portland Cement-Based

09220

ASTM C150 Standard Specification for Portland Cement

Plaster

ASTM C10r3 Standard Specification for Installation of Lathing and Furring to Receive
Interior and Erterior Portland Cement-Based Plaster

ASTM C847 Standard Specification for Metal Lath
ASTM C933 Standard Specification for Welded Wire Lath
ASTM C1032 Standard Specification for Woven Wire Plaster Base

. ASTM C1714 Standard Test Methods for Non-Metallic Plaster Bases [lLathlused with

Portland Cement Based Plaster in Vertical Applications

ASTM C1787 Standard Specification for Installation of Non-Metallic Plaster Bases
LathTused with Portland Cement Based Plaster in Vertical Applications

ASTM C1788 Standard Specification for Installation of Non-Metallic Plaster Bases
LathTused with Portland Cement Based Plaster in Vertical Applications

ASTM D221 Standard Specification for Asphalt-Saturated Organic Felt Used in
Roofing and Waterproofing

SENERG PLATINUM CI STUCCO ULTRA SCSTEM
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ASTM D1784 Standard Specification for Rigid Pol[ 1 'Vin[l Chloride[ IIPVC[/Compounds
and Chlorinated Pol1VinLl Chloride JIPVCLCompounds

ICC-ES AC11 Cementitious E(terior Wall Coatings

. CCRR 0230 Intertek Code Compliance Research Report for STUCCOBASE ™/

STUCCOBASE™ PREMI[]
CCRR 0249 Intertek Code Compliance Research Report IPERMALATH 10000

ESR-34(3 ICC Evaluation Service, LLC, ES Report™ INEOPOR![] Rigid Insulation
Board( !

ESR-298(1 ICC Evaluation Service, Inc., ES Report™ [SENERSHIELD-R/RS(]

1.03 SUBMITTALS

A.
B.

Sulmit under provisions of Division 01

Product Data: Provide data on Senerg[iPlatinum CI Stucco Ultra wall sCstem
materials, product characteristics, performance criteria, limitations and duralilit[!

Code Compliance: Provide manufacturer’s applical le code compliance report.

D. Samples: SulLmit two LJinch size samples of SenerglIPlatinum CI Stucco Ultra wall

sl stem illustrating Senerg(Finish color and tel ture range.

Certificate: System manufacturer’s approval of applicator.

F. Sealant: Sealant manufacturer’s certificate of compliance with ASTM C920.

System manufacturer’s current specifications, typical details, system design guide and
related product literature which indicate preparation reluired, storage, installation
technilues, [ointing reluirements and finishing technilues.

1.04 TJUALITT ASSURANCE

A

Manufacturer: More than 10 [Cears in the cement plaster stucco industr(] with more
than 1000 completed cement plaster stucco prolects.

B. Applicator: Approved [T 1Master Builders Solutions in performing work of this section.

09220

Regulator(]Rel uirements: Conform to applicalle code reluirements for cement plaster
stucco.

. Field Samples

1. Provide under provisions of Division 01

2. Construct one field sample panel for each color and telture, 3 ft in size of s[’stem
materials illustrating method of attachment, Senerg(1Finish color and telture.

3. Prepare each sample panel using the same tools and technilues to ['e used for the
actual application.

4. Locate sample panel where directed.

SENERG PLATINUM CI STUCCO ULTRA SCSTEM
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5. Accepted sample panel maliremain as part of the work.

Field samples shall (e comprised of all wall assem[1Jcomponents including
sulstrate, air/water-resistive _arrier, drainage mat, rigid insulation, plaster [ase,
stucco [ase, [ase coat [if specifiedl, reinforcing mesh [if specified(, primer [if
specified() finish coat and t[ pical sealant/flashing conditions.

E. Testing
1. General Air/Water-Resistive Barrier Minimum Performance:
TEST METHOD CRITERIA RESULTS
Air Leakage of Air Barrier | ASTM E2357 | 0.2 I/ls.m2[] 75 Pa 0.0007 I/s.m? [0.0001 cfm/ft2(10 75 Pa
Asseml(lies [0.04 cfm/ft2 [1 1.57 psfL [1.57 psflpositive / post conditioning
0.0014 I/s.m? [0.0003 cfm/ft2(1" 75 Pa
[1.57 psflinegative / post conditioning
Air Permeance of ASTM E2178 | 0.02 I/is.m2[) 75 Pa 0.0049 I/s.m? [1 75 Pa
Building Materials [0.004 cfm/ft2 [ 1.57 psfll [0.00098 cfm/ft? | 1.57 psfL
Rate of Air Leakage ASTM E283 0.0185 I/sim? [ 75 Pa [0.0037 cfm/ft? [
1.57 psfll
Water Vapor ASTM E9L Report value Senershield-R - 18 Perms [grains/Hr. in
Transmission Hg. ft200 10 mils wet film thickness
Senershield-RS - 18 Perms [(grains/Hr. in
Hg. ft200 12 mils wet film thickness
Senershield-R/RS - 14 Perms [grains/Hr.
in Hg. ft200 20 mils wet film thickness
Senershield-VB - 0.09 Perms [grains/Hr.
in Hg. ft2010 20 mils wet film thickness
Pull-Off Strength of ASTM D4541 | Min. 110 kPa (15.9 psillor sul_strate Pass - Tested over el terior gl psum
Coatings failure sheathing, ASTM C1177 glass-mat
sheathing, cement [oard, OSB, pllwood[!
PVC and galvanized flashing
Nail Sealalilit( (without ASTM D1970 | No water penetration at galvanized Pass
Sheathing Falricl roofing nail penetration under 127 mm
(5”) head of water after 3 days at 4° C
[400F]
Surface Burning ASTM E84 Flame Spread [125 Meets Class A: Flame spread (115
Smoke Development (1450 Smoke developed (195

2. Air/Water-Resistive Barrier ICC-ES AC-212:

TEST

METHOD

CRITERIA

RESULTS

Seluential Testing:
1. Structural
2. Racking
3. Restrained
Environmental
Conditioning
4. Water Penetration

1.ASTM E 1233
Procedure A

2.ASTME 72

3.1CC-ES AC-212

4. ASTM E 331

No cracking at oints or interface of
flashing

No water penetration after 15 min [
137 Pa (2.801psfl]

Pass - Tested over OSB and gl psum
sheathing

No water penetration after 90 min [1 299
Pa (1124 psfl]

Sel uential Testing:
1. UV Light E[ posure

1.1CC-ES AC-212
2.1CC-ES AC-212

No cracking or [‘ond failure to
sulstrate

Pass

2. Accelerated Aging 3. AATCC 127- No water penetration after 21.7 in
3. Hidrostatic Pressure 1985 550 mm{water for 5 hours
Test
Freeze-Thaw ASTM E 2485 No sign of deleterious effects after 10 | Pass - Tested over el terior g psum
[Method B[ clcles sheathing, ASTM C1177 glass-mat
sheathing, cement [oard, OSB, pl-wood
Water Resistance ASTM D2247 No deleterious effects after 14 dal’l Pass - Tested over el terior gl psum
elposure sheathing, ASTM C1177 glass-mat
sheathing, cement [oard, OSB, plwood
Tensile Bond ASTM C 297 Minimum 103 kPa (15 psil Pass - Tested over el terior gl psum
sheathing, ASTM C1177 glass-mat
sheathing, cement [‘oard, OSB, pliwood,
CMU[PVC and galvanized flashing
Tensile Bond [after ASTM C 297 Minimum 103 kPa [15 psilavg ho Pass

09220
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[ freeze-thawC |

| failure after 10 cCtles freeze-thaw

3. Air/Water-Resistance Barrier ICC-ES AC 148:

TEST METHOD CRITERIA RESULTS
Seluential Testing: 1.1CC-ES AC 148 | No cracking or [ond failure to Pass
1. UV Light E[posure 2.ICC-ES AC 148 | sulstrate
2. Accelerated Aging 3.AATCC 127- No water penetration after 21.7 in
3. Hidrostatic Pressure 1985 550 mmOCwater for 5 hours
Test
Peel Adhesion ASTM D 3330 After UV El[posure Pass - tested over ASTM C1177 glass-
Method F After Accelerated Aging mat sheathing, OSB, plwood, PVC and
After Elevated Temperature uncoated aluminum
Eposure
After Water Immersion
Nail Sealalilitl1after ASTM D 1970 No water penetration at galvanized Pass
Thermal Cicling [Modified[,) roofing nail penetration under 1.2”
AAMA 711 [31 mm([head of water after 24 hours
at 400F [40CL
Tensile Strength after ASTM D 5034, Minimum 0.5 N/mm (2.9 I l/in[] Pass
UV E[posure AAMA 711
Cold Temperature ASTM D 1970, No cracking after [ending around a Pass
Plialilit[] AAMA 711 17 (25 mm{mandrel after 2 hour
elposure to OLF [4180ICL
Resistance to Peeling AAMA 711 No signs of distress or failure after 24 | Pass
hours of e[ posure at room
temperature, 1220 F (50CL) 1490F
[I50CL17L0F [800CL
Drainage Efficienc! ASTM E2273 90L1 Minimum Pass
Transverse Wind-load ASTM E330 3 5/8” 16 GA steel studs 16” o.c., Average ultimate loads1:
1/2” gypsum sheathing, 1 layer ASTM | -10.8 kPa (2221 PSF[]
D2201115 felt, 1.8 kPa 2201 PSFT
rigid insulation board, Lath, 1/2” [Positive failure could not (e reached.
stucco [ase All failures in framing
Transverse Wind-load ASTM E330 2" x 4” wood studs 16” o.c., 7/16” Average ultimate loads1:
OSB, 1 laler [0-minute grade D -10.4 kPa (4218 PSF [
paper, rigid insulation [oard, Lath, [110.9 kPa 1228 PSF(]
1/2” Stucco Base All failures in framing
Surface Burning ASTM E84 Flame spread (25 Pass
Characteristics Smoke developed (1450
Behavior of materials in ASTM E130J Weight loss of the specimen cannot Pass
a vertical tu”e furnace at elceed 5001.
7500C
Freeze Thaw ICC-ES AC11 No deleterious effects after 10 clcles | Pass

4. Platinum CI Stucco Ultra SCstem and Component Performance:

TEST METHOD CRITERIA RESULTS
Drainage Efficienc!’ ASTM E2273 901 minimum Flat foam / Drainage Mat / Senerg!(
Air/Water-Resistive Barrier e’ ceeds 90(
minimum
Surface Burning ASTM E84 Flame Spread (125 Meets Class A: Flame spread (115
Smoke Development 1450 Smoke developed 195
Behavior of materials in | ASTM E13(] StuccoBase specimens all met the weight
a vertical tul e furnace loss criteria for passing the tests
at 7500C
Freeze-thaw resistance | Per ICC-ES 10 freeze-thaw clcles with Pass
acceptance no visille evidence of deterioration
criteria - AC11 when el amined under 5[
maghnification
5. ASTM E330 Wind-Load
[l NFPA 285 and NFPA 28 Compliant AssemLlies:
WALL COMPONENTS MATERIALS

Base wall sl stem — Use either 1, 2 or 3

1. Concrete wall

09220
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2. Concrete Masonr[jwall

CavitlJInsulation — Use either 1 or 2

1. None
2. AnLinoncom__ustilLle insulation [faced or unfaced(l

Air/water-resistive [arrier applied to elterior

SenerglISENERSHIELD-R/RS/VB [1 DRAINAGEMAT

Elterior insulation — Use either 1,2, 3,4 or 5

1. Eltruded Pol(st_rene Foam [[IPS[~ C578 T pe Lor TLpe IV LI Le Class A per
ASTM E84 — malLimum thickness — See Note 1
2

Lath

1. PERMALATH 1000 glass fil er lath
2. Metal lath — either 2.5 ITYd? or 3.4 |IT/d?
3. Wire lath — either 1-1/2 inch, 20-gauge or 1-inch, 17-gauge

Stucco

Stucco Base [1Master Builders Solutions - minimum [1-inch thick

Finish Coat

SenergIWall SLstems Finish

NOTE - The potential heat of the foam plastic insulation at the maximum installed thickens must not exceed 4999
Btu/ft? as determined in accordance with NFPA 259.

1.05 DELIVER[, STORAGE AND HANDLING - SENERG[/MASTER BUILDERS SOLUTIONS

MATERIAL

A. Deliver, store and handle products under provisions of Section 01.00.

. Deliver materials in original unopened packages with manufacturer’s labels intact.

B
C. Protect materials during transportation and installation to avoid phisical damage.
D

. Store materials in cool, drllplace protected from e posure to moisture and freezing.
Store at no less than 40(F/4.C 50F/10LC for AURORA STONE, AURORA TC-100,

ALUMINA finish(.

E. Store MALFLASH at a minimum of 40LF. In cold weather, keep containers at room
temperature for at least 24 hours [ efore using.

F. Store rigid insulation oards flat, in original packaging and protected from direct

sunlight and eltreme heat.

G. Store Reinforcing Mesh, SHEATHING FABRIC and WS FLASH flelirle flashing in

cool, drlplace.

1.000 PROTECT/SITE CONDITIONS

A. Do not appll’Master Builders Solutions materials in am(ient temperatures ['elow
40F/41C 50F/10.C for AURORA STONE, AURORA TC-100, ALUMINA finish(l
Provide properl(lvented, supplementariheat during installation and drling period
when temperatures less than 40(F/4[C [50F/10.C for AURORA STONE, AURORA
TC-100, ALUMINA finishprevail.

B. Do not applito frozen surfaces.

C. Maintain amLient temperature at or alove 40(F/4[C [50F/10LC for AURORA STONE,
AURORA TC-100, ALUMINA finish{during and at least 24 hours after Senerg!’
Platinum CI Stucco Ultra wall sCstem installation and until drC1

09220

SENERG PLATINUM CI STUCCO ULTRA SCSTEM
5

CAM #25-0048
Exhibit 1C
Page 68 of 350




PROTCECT NO. 11843 PROGRESSO VILLAGE STORM WATER IMPROVEMENTS

1.07 SECTUENCING AND SCHEDULING

A. Coordinate and schedule installation of Senergl]Platinum Cl Stucco Ultra wall sCstem
with related work of other sections.

B. Coordinate and schedule installation of trim, flashing, and 0int sealers to prevent
water infiltration Cehind the sCstem.

1.08 WARRANT [

A. Provide Master Builders Solutions — Senerglstandard warrant(Ifor Senergl]Platinum
CI Stucco Ultra wall sCstem installations under provisions of Division 01 Warrant(iterm
varies with system component’s configuration, reference SenerglJWarrantJSchedule
technical ["ulletin for specific information.

B. ComplUwith Master Builders Solutions notification procedures to assure Lualification
for warrant(]

PART 2 - PRODUCTS

2.01 MANUFACTURERS

A. All components of the senerglIplatinum ci stucco ultra wall si stem shall (e ol tained
from the s stem manufacturer or through an authorized distri_utor.

2.02 MATERIALS
A. Air/Water-Resistive Barrier Components:
1. Air/Water-Resistive Barrier:

a. SENERSHIELD-R: A one-component fluid-applied vapor permealle air/water-
resistive Carrier.

2. Rough Opening and [oint Treatment:

a. MALFLASH: A one-component elastomeric material for use as a flelille
flashing mem/(rane.

3. Transitional Mem(rane / E[ pansion [oint Flashing

a. WS FLASH: 30-mil thick, self-sealing, self-healing composite mem!(rane of
pollester falric and rul T erized asphalt. Compati’le with Senerg(fluid-applied
air/water-resistive [arriers.

[l FLASHING PRIMER: A water-[ased primer for use prior to application of WS
FLASH on all acceptalle surfaces.

B. Drainage Mat [ IMaster Builders Solutions: Three-dimensional drainage core
consisting of fused, entangled filaments.

C. Insulation Board: [Reluired, Select Onel]

1. Erltruded pollstlrene/ASTM C578, Tl pe IV.
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a. Flame spread less than 25, smoke developed less than 450 per ASTM E84, UL
723.

[l Flelural: 50 psi, compressive: 25 psi, minimum thermal resistance 5/inch at
75(F 24[C[4.55/inch at 40(F (4[CI)

c. Minimum densit(11.55 ILU/ft3 (25 kg/m3[]

d. Minimum thickness as indicated on drawings minimum 19 mm [3/4"L
e. Air-dried [aged(silIweeks, or el uivalent, prior to installation.

f. Edges: sl uare within 1/32" per ft. (0.8 mm per mLl

g. Thickness: tolerance of (/- 1/1" [1..)mmLl

h. Maximum Size: 2’ x 8’ (61 cm x 2.44 m x 10 cm).

i. Length and width: tolerance of [/- 1/1" 1.0 mmL

. Lath/Plaster Base:

1. Elpanded Metal Lath: The lath shall compliwith ASTM C847. Furring and self-
furring reLuirements shall Ce as set forth for wire lath. Minimum weight is 2.5
I's./Cd? (1.3 kg/m?[J Refer to ASTM C 1003 for additional information.

. Fastening for Rigid Insulation Board and Lath/Plaster Base:

1. Masonry: Minimum 3/16” [4.7mmlIdiameter corrosion resistant masonr[Wind-lock
tCpe MT fastener with Wind-lock ULP 302 washer, Lath Plates or e[ ual with 3/4”
19 mmIminimum penetration into masonrr]

. Stucco Base Coat:

1. STUCCOBASE PREMI] [1JMaster Builders Solutions: Factor(*[lended stucco
milture of Portland cement, reinforcing filers, sand, and proprietarilingredients.

. Plaster Sand:

1. Must e clean and free from deleterious amounts of loam, cla] silt, solulle salts
and organic matter. Sampling and testing must compliIwith ASTM C897. Plaster
sand must (e graded within the following limits: Percent retained [ weight.

Retained on [12 Percent

U.S. Standard Sieve Minimum Malimum
No. 4 0
No. 8 0 10
No. 101 10 40
No. 30 30 5
No. 50 70 90
No. 100 95 100

H. Water: Clean and potalle without foreign matter.
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Senergl1Adhesive/Base Coat: [Rel uired for Trim Shapes and Reinforcing Meshl!

1. ALPHA Base Coat: A 100 acrLlic [ase coat, field-mi_ed with TLpe | or T(pe Il
Portland cement. It has a cream(Itel ture that is easillIspread.

2. ALPHA DRLI Base Coat: A dri+millpolCmer adhesive and [ase coat containing
Portland cement, and rel uires onl(Jwater for miling.

Portland cement [Rel uired if ALPHA BASE is Selected7 Conform to ASTM C150,
Trpe |, II, or I/1l, grellor white[ fresh and free of lumps.

DIAMONDSHIELD Stucco Reinforcing Mesh [ Master Builders Solutions: A [‘alanced,
open-grid trialial glass fiLer mesh that distri_utes stress across three directions for
superior crack resistance properties on new or retrofit stucco applications.

STUCCO PRIME [Master Builders Solutions: A 10001 acr_lic-Cased primer that help
alleviate shadowing and reduces chances of efflorescence with standard finishes color
to closellimatch the selected SenergliFinish Color.

. SenerglIFinish Coat:

1. SENERLASTIC Finish: 1000 acrllic [fased, teltured elastomeric finish that
provides el cellent

2. flelirilitC] weatherallilitC] and malimum resistance to mildew growth, air cured,
compatille with [ase coat[Senerglifinish color will (e selected [ architect/owner
from full color range! finish telture to [ e selected [ | Jarchitect/owner from sample of
either:

a. FINE: Utilizes uniforml(+sized aggregates for a uniform, fine te_ture. [ORL

[l TELOTURE: Can achieve a wide varietl]of free-formed, teltured appearances,
including stipple and skip-trowel

2.03 ACCESSORIES

A. Trim: Casing [ead, corner [ead, e[ pansion [0int and weep screed accessories shall

09220

meet the reluirements of ASTM C10( 8. Accessories shall e vin[l, meeting ASTM
D1784galvanized, meeting ASTM A525 and ASTM A52( T or zinc, meeting ASTM
BI9. Vinll or zinc accessories are recommended where highl[Thumid or salt-laden
service conditions exist. Refer to Senergy’s Stucco Wall Sistems Lath and Trim
Accessories technical Tulletin for additional information.

1. C-1 Weep Track [11Clark Dietrich or AMICO: For returning insulated stucco into
doors windows, etc.

2. Foundation weep screed: Beveled edge designed to terminate finish s stem and
drain internal moisture.

3. Casing [ead: Sl uare edge stlle.
4. Corner [ead: Small radius nose stlle.
5. Control 0ints: W-shaped accordion profile stlle.

SENERG PLATINUM CI STUCCO ULTRA SCSTEM
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[l Elpansion [oints: Pair of casing [leads spaced for application of sealant [‘ead.

PART 3 - ELECUTION

3.01 ECAMINATION
A. Verifllprolect site conditions under provisions of division 01.
B. Walls:
1. Sulstrates:

a. When applLing SenergllAir/Water-Resistive Barriers to concrete/unit masonr(}
verif(]concrete/unit masonr(lis free of dust, dirt, grease, oils, laitance,
efflorescence, Liological residue, elisting paint or coatings, curing compounds,
form release agents, or anlJother contaminants which might affect the ['ond.
Masonr(walls should ['e properliicured to full load [earing capacitl] laid true,
and with ©ints tooled. Properlprepared concrete will have an open telture
similar to fine grit sandpaper.

[l ECamine surfaces to receive s(stem and verif(Jthat suCstrate and adacent
materials are dr(] clean, and sound. Verif(Jsulstrate surface is flat, free of fins
or planar irregularities greater than 1/4” in 10’ (IImm in 3 m[J

2. Flashings:

a. All flashings are [1]others and must [ e installed in accordance with specific
manufacturer’s requirements. Where appropriate, end-dams must e provided.

[l Openings must (e flashed prior to window/door, HVAC, etc. installation. Refer
to Secondary Moisture Protection Barrier Guidelines for Senergy Stucco Wall
System technical Lulletin or Air/Water-Resistive/Vapor Barrier Application
Guidelines technical [ulletin for further guidance.

c. Windows and openings shall e flashed per design and [uilding code
rel uirements.

d. Individual windows that are ganged to make multiple units rel"uire continuous
head flashing and/or the [oints [‘letween the units must (e fulllIsealed.

3. Roof: Verifi that all roof flashings have ['een installed in accordance with the
guidelines set [T the Asphalt Roofing Manufacturers Association TARMAT]

4. Kick-out Flashing: Kick-out flashing must (e installed where reluired. The kick-out
flashing must e leak-proof and angled (min 100°) to allow for proper drainage and
water diversion. Refer to SENERGI | Platinum CI Stucco Ultra wall si’stem t[pical
details.

C. Do not proceed until all unsatisfactor(Iconditions have "een corrected.
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3.02 PREPARATION

A. Protect all surrounding areas and surfaces from damage and staining during
application of SENERGU Platinum CI Stucco Ultra wall sCstem.

B. Protect finished work at end of each dallto prevent water penetration.

3.03 MILING

General: no additives are permitted unless specified in product miling instructions. Close
containers when not in use. Prepare in a container that is clean and free of foreign
sulstances. Do not use a container which has contained or Leen cleaned with a
petroleum-Cased product. Clean tools and e uipment with water immediatelJafter use.
Dried material can onlJ e removed mechanicallLl

A. Air/\Water-Resistive Barriers:

1.

SENERSHIELD-R/RS/VB: Milwith a clean, rust-free paddle and drill until
thoroughll][lended. Do not add water.

Cold Temperature Additive: LT ADDITIVE: Pour the entire contents of one [1[[ottle
of LT ADDITIVE into one [1[full pail of SENERSHIELD-R, SENERSHIELD-RS or
SENERSHIELD-VB. Millwith a clean, rust-free paddle and drill until full I [lended.

B. Stucco Base Coat:

1.

STUCCOBASE: Use miler which is clean and free of foreign sul stances. Add 5-[
gallons [18.9-22.7 liters_of clean potalle water to miLer per one Lag of
STUCCOBASE. Add one 'lag of STUCCOBASE and one half 100-120 I['s. 45.4-
54.4 kgl lof the reluired plaster sand [ASTM C144 or ASTM C897( Mil Ifor 3-4
minutes at normal miling speed while adding the remainder 100-120 I('s. (45.4-
54.4 kgllof the plaster sand. Allow material to set for 2-4 minutes and then remil’
adding water to achieve desired consistencl| Desired consistenclivaries with t'pe
of application trowel or gun(] sulstrate [paper-[‘acked lath or "locklland whether
the stucco is applied to a wall or a ceiling. Note: Continuous miling malcause

el cessive air entrainment.

STUCCOBASE PREMI: Use miler which is clean and free of foreign sulstances.
Add 2-2.5 gallons [7.1+9.5 liters[ of clean potal le water to miler. Slowl(ladd one
[lag of STUCCOBASE PREMI1. MilIfor one minute at normal miling speed. Allow
material to set for 2-4 minutes with miling ('lades at rest. Then re-mi(] adding water
to achieve desired consistencl] Desired consistenclvaries with t[pe of application
[trowel or gun’) sulstrate [paper-[acked lath or [lockl’and whether the stucco is
applied to a wall or a ceiling. Note: Continuous miring malicause el cessive air
entrainment.

C. SenergliBase Coat:

09220

1.

ALPHA Base Coat: Mill[ase coat with a clean, rust-free paddle and drill until
thoroughlIlended, efore adding Portland cement. MilJone part [T weight
Portland cement with one part Case coat. Add Portland cement in small increments,

SENERG PLATINUM CI STUCCO ULTRA SCSTEM
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miling until thoroughl( ][ lended after each additional increment. Clean, potal le
water mal |l e added to adust workalilit(]

2. ALPHA DRLI Base Coat: Milland prepare each [ag in a 19-liter [(5-gallon(pail. Fill
the container with approlimatel(15.[ Hiters [1.5-gallons[Iof clean, potalle water. Add
ALPHA DR( Base Coat in small increments, miLing after each additional
increment. MiDALPHA DR Base Coat and water with a clean, rust-free paddle
and drill until thoroughl/[lended. Additional ALPHA DR[ ] Base Coat or water mal
e added to adust workalilit[ !

D. STUCCO PRIME and TINTED PRIMER: Milthe factor( +prepared material with a

clean, rust-free paddle and drill until thoroughll Clended. A small amount of clean,
potalle water mall e added to adiust workaLlilitLl Do not overwater.

SenerglJFinishes - SENERFLE, SENERLASIC, SENERLASTIC PLUS, SENERFLE
TERSUS, CHROMA, and ENCAUSTO VERONA Finish: Millthe factor+prepared
material with a clean, rust-free paddle and drill until thoroughl( /[ lended. A small

amount of clean, potalle water malle added to adlust workalilit_] Do not overwater,
10 oz malimum.

Specialt[/Finish - AURORA TC-100, AURORA STONE, and ALUMINA Finish: Gentl(]
milthe contents of the pail for 1 minute using a low RPM %" drill euipped with a
miLing paddle such as a Demand Twister or a Wind-lock B-MEW, B-M1 or B-M39.

3.04 APPLICATION

A.
B.

09220

Accessories:

Attach Window/Door Drip Edge level and per manufacturer’s instructions.

. Air/Water-Resistive Barrier:

1. Suflstrate shall (e dr] clean, sound, and free of releasing agents, paint, or other
residue or coatings. Verif(1sulstrate is flat, free of fins or planar irregularities
greater than 1/4" in 10717.4 mm in 3 m[.

2. Unsatisfactor(1conditions shall (e corrected [efore application of the Senergl’
air/water-resistive [arriers.

3. Applithe MATIFLASH in accordance with MADFLASH product Culletin.
4. Installed materials shall e checked ['efore continuing sl’stem application.

5. Installed materials shall ['e checked [efore continuing sl stem application.

. DRAINAGE MAT:

1. Appll[IDRAINAGE MAT horizontall[lor verticall lover Senerg[Air/WWater-Resistive
Barrier ensuring it is free of wrinkles.

2. Arlut all vertical and horizontal edge and Secure DRAINAGE MAT to sul strate with
sufficient [uilding staples or galvanized nails to remain in place prior to application
of insulation [oard.

SENERG PLATINUM CI STUCCO ULTRA SCSTEM
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Insulation Board:

1.
2.

L

Vertical Surfaces: [egin at [Lase of wall with firm temporar(support
AppliThorizontallllin running [ond pattern.

Precut insulation Coard to fit openings and prolections and install as a single piece
around corners of openings. Stagger vertical [0ints and corners. Stagger insulation
Loard and sheathing ©ints.

Alut all eints and ensure an overall flush surface.

With appropriate fastening sLstem, temporarilCJsecure insulation [oard with
minimum two fasteners per Loard.

Rasp flush anlirregularities that would interfere with proper application of lath.

Trim: Refer to Senergl |Stucco Wall Si stems Lath and Trim Accessories technical
“ulletin.

Lath: Install in accordance with all local code re[uirements, applicalle standards and
application procedures.

1.

Epanded Metal Lath

a. The metal lath shall [e applied with minimum 1/2” (13 mmUside laps and 1” (25
mmCend laps.

[l When end laps occur Letween supports, lace or wire ties the ends of the sheets
with 0.0475” (1.2 mm[galvanized annealed steel wire.

c. Refer to ASTM C10L3 for additional fastening information.

H. Stucco Base Coat:

09220

1.

Senerg1Platinum Cl Stucco Ultra wall s('stem application 3/8"—-1/2” thickness (9.5-
12.7mmL]

a. Following surface preparation and installation of the lath and accessories appl(’
selected Master Builders Solutions stucco [ase milture to the approved
substrate by hand troweling or machine spraying to a thickness of 3/8” to 1/2”
9.5-12.77mm(, completel lemedding the lath.

[l Use rod and dar(1to level the applied "ase coat without e[ posing the lath.

c. Afterinitial set [egins and surface has sufficientl[1hardened, use sponge or
hard rulTer float as reluired to fill voids, holes or imperfections, leaving the
surface readto receive SenergFinish.

d. At subcontractor’s option, the double back method of application, whereby the
first and second coats are applied and cured as one sistem, mallle used. If
this sl stem is used, the second coat [Trown[ishould e applied as soon as the
first coat is rigid.

SENERG PLATINUM CI STUCCO ULTRA SCSTEM
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Damp cure for at least 48 hours [ lightllJand evenlIfogging the surface with
water at least twice a dall Direct sunlight, hot temperatures, low humiditCJand
wind[Iconditions mallmake additional fogging necessar(!

Allow stucco [ase to cure a minimum of [Jdals prior to application of EPS
Loard shapes, Senergll[ase coat, STUCCOPRIME or Senerg([IFinish
application.

2. Senergl]Platinum CI Stucco Ultra wall sl stem application 3/4"-7/8” thickness (19-
22mmLl

a.

Nominal plaster [‘ase coat thickness:
10 First coat “scratch”™: 3/8” (9.5mm{]
2[1 Second coat “brown”: 3/8” (9.5mmL(

Appl(ifirst coat to completel lem(ed lath. Cross rake to provide kellfor second
Lrown coat. Coat must Le uniform in thickness. Ensure the first coat is properlL
“scratched” and sufficiently rigid to resist cracking prior to application and
leveling of the second or “brown” coat.

Dampen scratch coat, applsecond Lrown coat to provide the reluired total
thickness. Trowel stucco [ase into trim to seat trim. The lath shall (e full(]
em[_edded in the coating and shall (e completelIcovered. Coat must e
uniform in thickness. Rod off to desired thickness, leveled with screeds, to
provide a true, flat plane. Follow this [ 'wood floating or dar( I'ing the surface.

After the surface has sufficientl_'hardened, use sponge or hard rull_er float as
reluired to fill voids, holes or imperfections, leaving the surface read(/to receive
Senergl1Finish.

Damp cure for at least 48 hours [T]lightllTand evenlIfogging the surface with
water at least twice a dal'l Direct sunlight, hot temperatures, low humidit’Jand
wind malmake additional fogging necessar'’!

Allow stucco [lase to cure a minimum of [Jdals prior to application of EPS
"pard shapes, Senergl/Base Coat, STUCCOPRIME or Senerg 1Finish
application.

I. Senerg/lAdhesive/Base Coat:

1. Appliia skim coat of Senergl/Base Coat, approlimatel11/16” [1.Cmm/ thick to
properly cured “brown coat” of stucco [ase.

2. Allow to driThard fmormall[18 to 10 hours[l]

"1 DIAMONDSHIELD Reinforcing Mesh:

1. Base coat shall (e applied to achieve reinforcing mesh em'edment with no
reinforcing mesh color visille.

2. Install DIAMONDSHIELD over properliicured SenerglPlatinum CI Stucco Ultra
System “brown coat” of stucco ase.

09220
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Applimiled Senerg1Base Coat to entire surface of “brown coat” with a stainless-
steel trowel to emLed the reinforcing mesh.

Immediatelplace DIAMONDSHIELD Reinforcing Mesh against wet [ase coat and
em!( ed the reinforcing mesh into the [‘ase coat [ /troweling from the center to the
edges.

Lap reinforcing mesh 2 12” (L4 mm{minimum at edges.

Ensure reinforcing mesh is continuous at corners, void of wrinkles and emedded
in [ase coat so that no reinforcing mesh color is visil le.

If reLuired, applla second laler of [ase coat to achieve total nominal Lase
coat/reinforcing mesh thickness of 1/16” (1..)mmL(J

Allow [ase coat with em[edded reinforcing mesh to drilhard (normallJ8 to 10
hoursl(.

K. STUCCO PRIME and TINTED PRIMER:

1.

Apply Primer to the base coat/reinforcing mesh with a sprayer, 3" (10 mm) nap
roller, or good [ualitlllate[]paint [rush at a rate of approLimatel]150- 250 ft? per
gallon [3.[~[11m? per literl.

Primer shall (e driito the touch [efore proceeding to the SenerglFinish coat
application.

L. SenerglIFinish Coat: SENERFLE[, SENERLASTIC, SENERLASTIC PLUS,
SENERFLE[I TERSUS and CHROMA.

1.
2.

Appl1SenerglIFinish directll1to the [‘ase coat with a clean, stainless steel trowel.

AppliTand level SenerglIFinish during the same operation to minimum ol tainalle
thickness consistent with uniform coverage.

Maintain a wet edge on Senerg1Finish [T]applling and telturing continualllTover
the wall surface.

Work Senerg(ifinish to corners, ©0ints or other natural [reaks and do not allow
material to set up within an uninterrupted wall area.

Float Senerg(Finish to achieve final telture.

3.05 CLEANING

A. Clean work under provisions of Division 01

B. Clean adiacent surfaces and remove el cess material, droppings, and derlTris.

3.00/PROTECTION

A. Protect Stucco Base from rain, snow and frost for 48-72 hours following application.

09220
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B. Protect Senergl [ ase coat, air/water-resistive [ arriers, primer and finish from rain and
temperatures [elow 40(F (4[C(for 24 hours or until drLl

C. Protect installed construction under provisions of Division 01

END OF SECTION

09220 SENERG PLATINUM CI STUCCO ULTRA SCSTEM
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SECTION 09240
SENTRI1STUCCO WITH MASTERSEAL" 581 WALL SIUSTEM

PART 1 - GENERAL

1.01 SECTION INCLUDES

A. Refer to all prolect drawings and other sections of this specification to determine the ti pe
and el tent of work therein affecting the work of this section, whether or not such work is
specificallimentioned herein.

B. Sistem Description: Composite wall s[ stem consisting MasterSeal] 581
waterproofing, STUCCOBASE™/ STUCCOBASE™ PREMIL [ Master Builders
Solutions, STUCCOPRIME [optionall ‘and Senerg! |Finish Coat.

C. Senergliproducts are listed in this specification to estallish a standard of [ualit[1 An[]
sulstitutions to this specification shall (e sulLmitted to and receive approval from the
Architect at least 10 dals [efore [idding. Proof of e[ ualit[Ishall (e [orne [11the
sulmitter.

D. The sistem tlpe shall Le SentrlJStucco with MasterSeal 581 Wall SLstem as
manufactured [1Master Builders Solutions, Shakopee, MN.

1.02 RELATED SECTIONS
A. Section 04220 Concrete Block Masonr(]
B. Section 07190 Vapor [arriers
C. Section 08000 Openings
1.03 REFERENCES
A. ASTM C150 Standard Specification for Portland Cement
B. ASTM C920J Standard Specification for Application of Portland Cement-Based Plaster

C. ASTM D1784 Standard Specification for Rigid Pol[1[Vin[l Chloride  IPVCI]
Compounds and Chlorinated Pol(]Vin[l Chloride I[PVCLCompounds

D. ICC-ES AC11 Cementitious Elterior Wall Coatings

E. CCRR 0230 Intertek Code Compliance Research Report STUCCOBASE/
STUCCOBASE PREMI([]

1.04 SUBMITTALS
A. Sulmit under provisions of Section 01300

B. Product Data: Provide data on Sentr]Stucco with MasterSeal 581 Wall SCstem
materials, product characteristics, performance criteria, limitations and duralLilit[

CAM #25-0048
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Code Compliance: Provide manufacturer’s applicalle code compliance report.

D. Samples: SulLmit two inch size samples of SentrIStucco with MasterSeal 581 Wall

Sistem illustrating Finish Coat color and te!ture range.
Certificate: SLstem manufacturer’s approval of applicator.
Sealant: Sealant manufacturer’s certificate of compliance with ASTM C1382.

Sistem manufacturer’s current specifications, t_pical details, s(stem design guide and
related product literature which indicate preparation reluired, storage, installation
techni_ues, 0inting rel_uirements and finishing technilues.

1.05 JUALIT) ASSURANCE

A

Manufacturer: More than 10 Lears in the cement plaster stucco industr(] with more than
1000 completed cement plaster stucco prolects.

B. Applicator: Approved [ IMaster Builders Solutions in performing work of this section.

C. RegulatorIRel uirements: Conform to applical le code re[ uirements for cement plaster
stucco.
D. Field Samples

1. Construct one field sample panel for each color and telture, 2 feet in size of
sl stem materials illustrating method of attachment, surface finish color and telture.

2. Prepare each sample panel using the same tools and technil_ues to e used for the
actual application.

3. Locate sample panel where directed.

4. Accepted sample panel malinot remain as part of the work.

5. Field samples shall e comprised of all wall assem[17components including
sulstrate, MASTERSEAL 581, plaster trim accessories,
STUCCOBASE™/STUCCOBASE™ PREMI [T]Master Builders Solutions,
STUCCOPRIME Tif specifiedl, Senergl1Finish Coat and t[ pical sealant/flashing
conditions.

E. Testing:
1. Sentr1Stucco with MasterSeal 581 Wall SI stem and Component Performance:
TEST METHOD CRITERIA RESULTS
Freeze-thaw Resistance  |Per ICC-ES No sign of deleterious effects after 10 |STUCCOBASE passed with no visille
acceptance criteria |c[cles evidence of deterioration when e amined
AC-11 under 5[1magnification
Water Vapor ASTM E9[1-Wet Report Value STUCCOBASE 20.4 perms
Transmission Cup
Compressive Strength ASTM C109 Report Value 22.4 MPa (3245 psil_average for
STUCCOBASE
FleCural Strength ASTM C348 Report Value 4.57 MPa (113 psilaverage for
STUCCOBASE
Surface Burning ASTM E84 Report Value [25 Flame Spread
450 Smoke Developed
Includes StuccoBase, and Senerg(!
Finishes
CAM #25-0048
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Assem(lies

250(F alove amlient no passage of
flame or hot gasses/ no passage of
water from hose stream test/ for
load(earing walls — alilit 1to
withstand load under test conditions

Non-Com /[ ustililit[] ASTM E13[] No flaming, elcess temperature rise  |Pass
or weight loss when e[ posed to StuccoBase
750CC 1382(F
Fire Resistance Rated ASTM E119 No transmission of heat greater than |Does not affect rating of concrete or

masonrwall

09240

2. MASTERSEAL 581:

PROPERTY

RESULTS

TEST METHOD

Initial Set, min at 70 (F 21 [C[,50(] rh 10 LalJMethod
Final Set, at 70 [(F (21 [C[; 5007 rh 90 LalJMethod
Densit(} [cured(, I s/ft3 (kg/m3 [ 129 12,0800 LallMethod

Positive resistance to hi drostatic pressure,
hrs, at 200 psi (1.4 MPa(] 41 head ft, air
cured at 70 [F (21 [C[) 500 rh

752 No leakage, no softening

CRD C 48, modified

Negative resistance to h{ drostatic pressure,
hrs, at 200 psi (1.4 MPa(] 41 head ft, air
cured at 70 [(F (21 [C[,500] rh

(4 Limit Dampness

CRD C 48, modified

Water alsorption, [, [biling water 3.0 ASTM C (7 [Section 7.3
sulmersion at 24 hours

Compressive strength, psi (IMPal] ASTM C 109
7 dals 4,200 (2977

28 da’'s 1,030 42

Flelural strength, psi (IMPal! ASTM C 348
7 dals 300 2.50]

28 da’s 1,027 70

Tensile strength, psi IMPal ASTM C 190
7 dals 250 (201

28 da’'s 440 30

Artificial weathering, hrs.

Cenon Arc 5,000 UNo failure ASTM G 20
Carlon Arc 500 [ No failure ASTM G 23

Adhesion strength, psi [MPal’

418 2.9

Test [1tensile [ond

Artificial weathering, 500 hours

No cracking, loss of adhesion, checking,
or other defect

Atlas T pe DMC weatherometer

Freeze/thaw resistance, 200 c_ cles

No change

ASTM C [ [Procedure BL
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Salt spraliresistance, 300 hours No defect ASTM B 117

CarLon Diolide [CO2L])in (mmL_ 116 (1.0 Euivalent to 3/4" (19 mm(] LallMethod
new concrete Diffusion

Permeance, perms 12 [0.1098(8 1103 resistance ASTM E 90

[water-vapor transmission’]
Swedish standard SS-02-15-82

Wind-driven rain, hrs

8 Uelcellent

Fed. Spec. TT-P-0035 (Para
4470

Coefficient of thermal e_pansion, in/in/(F
[mm/mm/[C[] at 28 dals

199 010-05 010-70

ASTM C 531

Impact strength No chipping Fed. Spec. TT-P-0035
[Gardener impact tester( [Cement paints para. 3.4.8(
Hardness, (Bar_er Colemen Impressor(] Fed. Spec. TT-P-0035 [para
Reluirement min (130, malJ[J [0 4.4.90]
7 dals
14 dalJ 35
21 dars 47

52
Alrasion resistance, 3,000 L sand Passed Fed. Spec. TT-P-141B
Standard Reflectance ASTM D 2244 using Hunterla[ | D-
Gral]MasterSeal 581 4.2 25 meter
White MasterSeal 581 88.1

Fungus resistance, at 21 da’s

No growth[ meets all re uirements

Fed. Spec. TT-P-29B

Surface [urning characteristics

ASTM E 84

Flame Spread 0
Smoke developed 5
Fire Propagation Inde 1 J1.5 BS47(: Part (11981
Flame spread Class 1 BS47(: Part 7:1971

1.01 DELIVER(], STORAGE AND HANDLING

A.
B.

E.
F.

manufacturer’s lalels intact.

avoid phlsical damage.

Deliver, store and handle products under provisions of Section 01LL0.

Deliver Master Builders Solutions materials in original unopened packages with

Protect Master Builders Solutions materials during transportation and installation to

Store Master Builders Solutions materials in cool, driiplace protected from freezing.

Store at no less than 40(F/4C 50F/10'C AURORA STONE, AURORA TC-100 and

ALUMINA finish(.

Store Reinforcing Mesh flelille flashing in cool, driiplace.

1.02 PROTECT/SITE CONDITIONS

Store insulation oards flat and protected from direct sunlight and e’treme heat.

A. Do not appli/Master Builders Solutions material in am[ient temperatures [elow
407F/4C 507F/107C for AURORA STONE, AURORA TC-100 and ALUMINA Finish’l
Provide properlvented, supplementar(]heat during installation and drling period
when temperatures less than 40(F/4C 50F/10[C for AURORA STONE, AURORA
TC-100 and ALUMINA Finishprevail.

B. Do not appllimaterials to frozen surfaces.

09240
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C. Maintain amLient temperature at or alove 40(F/4C (50F/10LC for AURORA STONE,
AURORA TC- 100 and ALUMINA Finish(_during and at least 24 hours after Sentr(J
Stucco Ultra Wall SCstem installation and until drLL

1.03 SE[JUENCING AND SCHEDULING

A. Coordinate and schedule installation of Sentr1Stucco with MasterSeal 581 Wall
S stem with related work of other sections.

B. Coordinate and schedule installation of trim, flashing, and (gint sealers to prevent water
infiltration Cehind the sCstem.

1.04 WARRANT(

A. Provide Master Builders Solutions — Senergl Istandard material warrant(Ifor Sentr(’
Stucco with MasterSeal 581 Wall SCstem installations under provisions of Section
01740. Warrant(term varies with system component’s configuration, reference
Senergl1Warrant1Schedule technical [ulletin for specific information.

B. ComplUwith Master Builders Solutions notification procedures to assure Lualification for
warrantl]

PART 2 - PRODUCTS

2.01 MANUFACTURERS

A. All components of the Sentr(1Stucco with MasterSeal 581 Wall Si stem shall (e
ol[tained from the sLstem manufacturer or through an authorized distri_utor.

2.02 MATERIALS

A. MASTERSEAL 581 Waterproof Barrier: Portland cement-[‘ased coating for concrete
and masonr(that resists [oth air infiltration and positive as well as and negative
h(drostatic pressure. PolLmer-modified with MASTEREMACO A (10, MasterSeal 581
creates a low maintenance and highll/dural’le waterproof [arrier

B. MASTEREMACO A [10: An acrllic-pollCmer emulsion which enhances the adhesion,
ph(sical properties and duralilitCJof MASTERSEAL 581.

C. Stucco Base Coat: JReuired-SelectOnel]

1. STUCCOBASE [1Master Builders Solutions: Factor+[lended stucco milture of
Portland cement, reinforcing fil‘ers, and proprietarllingredients.

D. Water: Clean and potalle without foreign matter.
E. Adhesives/Base Coats:

1. ALPHA Base Coat: A 1000 acrllic [‘ase coat, field-miled with TCpe | or T(pe Il
Portland cement. It has a creamtelture that is easil(Ispread.

2. STUCCO SURFACE LEVELER [ Master Builders Solutions: A pollmer-modified
dritmillleveling and emedment coat for use with Senerg1Stucco S’stems and
other Portland Cement Based Stucco

09240 SENTR[ STUCCO MASTERSEAL-581 WALL SCSTEM
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F. Portland Cement: Conform to ASTM C150, Tipe I, II, or I/ll, grelJor white[ fresh and
free of lumps.

G. SRT MESH (1 Master Builders Solutionsa woven filkerglass mesh with mechanical
strength and dimensional stalilit[1for superior crack resistance properties on new or
retrofit stucco applications.

H. STUCCOPRIME Prime [11Master Builders Solutions: A 100(1 acr(lic-[lased primer!(]
color to closelimatch the selected SenerglIFinish Color.

2.03 ACCESSORIES

A. Trim: Casing [ead, corner [ead, e[pansion [0int and weep screed accessories shall
meet the rel uirements of ASTM C10[ 3. Accessories shall ['e: vin[l, meeting ASTM
D1784 [ galvanized, meeting ASTM A525 and ASTM A52( 1 or zinc, meeting ASTM
B[9. Vinl or zinc accessories are recommended where highlZhumid or salt-laden
service conditions exist. Refer to Senergy’s Stucco Wall Systems Lath and Trim
Accessories [Ulletin for additional information.

1. Foundation weep screed: Beveled edge designed to terminate finish s_stem and
drain internal moisture.

Casing [ead: Sl uare edge stlle.
Corner [ead: Small radius nose stlle.

Control oints: W-shaped accordion profile stlle.

o M w0 D

Epansion [oints: Two piece tLpe slip-i0int design or pair of casing [eads spaced for
application of sealant [ead

PART 3 - ELIECUTION

3.01 ELJAMINATION
A. Walls
1. Sulstrates
a. Acceptalle sulstrates are poured concrete and unit masonr(l

"1 Verifllconcrete/unit masonrlis free of dust, dirt, grease, oils, laitance,
efflorescence, [iological residue, elisting paint or coatings, curing compounds,
form release agents, or anlJother contaminants which might affect the rond of
MASTERSEAL 581. Properlprepared concrete will have an open telture
similar to fine grit sandpaper. Masonr(iwalls should ["e properl(cured to full
load [earing capacit’] laid true, and with ©ints tooled.

c. Elamine surfaces to receive sistem and verif(]that sulstrate and adacent
materials are dr(] clean, and sound. Verif(1sulstrate surface is flat, free of fins
or planar irregularities greater than 1/4" in 10(TTJmm in 3 m{J

2. Flashings:

09240 SENTR[ STUCCO MASTERSEAL-581 WALL SCSTEM
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a. Allflashings are [1others and must [e installed per prolect design detailing.
Where appropriate, end-dams must e provided.

3. Roof: Veriflithat all roof flashings have [een installed in accordance with the

guidelines set [ 1 /the Asphalt Roofing Manufacturers Association [ARMA[

B. Kick-out Flashing: Must [e installed where reluired. The kick-out flashing must (e leak-
proof and angled (min 100°) to allow for proper drainage and water diversion. Do not
proceed until all unsatisfactorconditions have [een corrected.

3.02 PREPARATION

A. Protect all surrounding areas and surfaces from damage and staining during application
of Sentr(1Stucco with MasterSeal 581 Wall S[ stem.

B. Protect finished work at end of each dalJto prevent water penetration.

3.03 MILING

General: No additives are permitted unless specified in product miCing instructions. Close
containers when not in use. Prepare in a container that is clean and free of foreign sulstances.
Do not use a container which has contained or Ceen cleaned with a petroleum-Lased product.
Clean tools and el uipment with water immediatellafter use. Dried material can onl e
removed mechanicall’l

A. MASTERSEAL 581 and MASTEREMACO A (1 0: MirMASTERSEAL 581 with a
miling liluid consisting of a [lend of MASTEREMACO A (1 0 diluted with water.
MaLimum dilution ratio is one part MASTEREMACO A [0 (10 [uarts[to three parts
water (4] [uartsL) ApproLimatell]l ] Luarts of miLing liCuid is needed per 50 I(s. of
MASTERSEAL 581 powder. For [est results, mechanicall ImilIMASTERSEAL 581
with a slow-speed drill and miling paddle. GradualllTadd the powder to the miring liruid
while drill is running.

B. Stucco Base Coat:

1.

STUCCOBASE PREMIT: Use mirer which is clean and free of foreign sulstances.
Add 2-2.5 gallons [7.1+9.5 liters( of clean potal le water to miler. Slowl(ladd one
"ag of STUCCOBASE PREMI[]. MilIfor one minute at normal miling speed. Allow
material to set for 2-4 minutes with miling 'lades at rest. Then re-mil} adding water
to achieve desired consistencl] Desired consistenclvaries with t[pe of application
[trowel or gun’, sul strate and whether the stucco is applied to a wall or a ceiling.

C. Adhesives/Leveler Base Coats:

09240

1.

ALPHA Base Coat: Mill[ase coat with a clean, rust-free paddle and drill until
thoroughlIlended, efore adding Portland cement. Millone-part (11 iweight[’
Portland cement with one-part [‘ase coat. Add Portland cement in small increments,
miling until thoroughllended after each additional increment. Clean, potalle
water mallle added to ad(ust workalilit[1

STUCCO SURFACE LEVELER: Milland prepare each [ag in a 5-gallon [19-liter(’]
pail. Fill the container with approlimatel11.3-gallons (Tlitersof clean, potalle
water. Add leveler in small increments, miling after each additional increment. MiCJ
leveler and water with a clean, rust-free paddle and drill until thoroughlIlended.

SENTR[ STUCCO MASTERSEAL-581 WALL SCSTEM
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Additional 0.3 gallons of water for a malimum of 1./ gallons [1liters’/malll e added
to adlust workalilit(l Retemper [efore use if needed. Let stand for 5 to 10 minutes,
then remillfor 1 minute.

Primer: ThoroughlImilthe factor(Iprepared STUCCOPRIME with a paddle and drill to
a uniform consistencll A small amount of clean, potalle water mall[e added to adust
workalilitCl

. SenerglFinish Coat:

1. SENERFLE[, MATILASTIC, SENERFLEI TERSUS, CHROMA and ENCAUSTO
VERONA Finish: MilJthe factor +prepared material with a clean, rust-free paddle
and drill until thoroughl[lended. A small amount of clean, potalle water mallle
added to adlust workalilit[1 Do not overwater.

3.04 APPLICATION

A. MASTERSEAL 581 Waterproof Barrier: Dampen concrete or unit masonr(1[8SDJust

B.

09240

prior to MASTERSEAL 581 application. ApplUwith a stiff Lristle [rush using a tw0 coat
application. Brush applUfirst coat verticall_and second coat horizontall[] as this will
allow the MASTERSEAL 581 to act as a scratch coat for the stucco. Allow 24 hours
between coats. The total thickness of the 2 coats should not exceed 1/8”. Allow second
coat of MASTERSEAL 581 to cure 24 hours prior to STUCCOBASE application. Install
according to the manufacturer’s specifications and all applicable building code

rel uirements. The waterproof [arrier shall (e free of an[Jdamage such as holes or
Lreaks and must (e applied to all surfaces to receive the Sentrl] Stucco with
MasterSeal 581 Wall St stem. Wrap the water resistive [arrier into rough openings
[doors, windows, etc.[ICoordinate work with other trades to assure proper seluencing,
detailing and installation of materials.

Trim Cunction: When two pieces of trim alut: Set intersection of trim in a minimum 4"
00 mm(Ied of acceptalle trim sealant. Allow 1/8"-3/1"" [3-5 mm[igap ['etween the
alutting trim pieces. Do not overlap trim. Attach the trim in accordance with
manufacturer's specifications, true e pansion 0ints must e fastened to the structural
sulstrate.

1. When two or more pieces of trim intersect: The vertical trim piece shall (e
continuous with all horizontal pieces. Miter all corners at intersections of trim, set
intersection of trim in a minimum 4" 100 mm{_ed of acceptalle trim sealant. Allow
1/8"-3/11" [3-5 mmigap [etween the intersecting trim pieces. Do not overlap the
trim. Attach the trim in accordance with manufacturers’ specifications.

NOTE TO SPECIFIER: It is the sole responsililit_lof the prolect design team,
including the architect, engineer, etc., to ultimatelldetermine specific e[ pansion
and control [oint placement, width and design.

. STUCCOBASE/STUCCOBASE PREMI1Base Coat: Appliithe

STUCCOBASE/STUCCOBASE PREMI[] milture to the cured MASTERSEAL 581 (1]
hand troweling to a thickness of 3/8" to 1/2". Use rod and dar[ 1 to level the applied
stucco [ase coat. After initial set ['egins and surface has sufficientl'hardened, use
sponge or hard rulTer float as reluired to fill voids, holes or imperfections, leaving the
surface ready to receive Senergy finish coat. At subcontractor’s option, the double

SENTR[ STUCCO MASTERSEAL-581 WALL SCSTEM
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[lack method of application, wherel T1two coats [scratch and [rown[jare applied and
cured as one s[stem, malll e used. If this s[stem is used, the second coat [Trown(
should e applied as soon as the first coat is rigid and alle to support the second coat.
For either application method, damp cure for at least 48 hours [T lightll1and evenl(’
fogging the surface with water at least twice a dal| Direct sunlight, hot temperatures,
low humiditJand windJconditions malJmake additional fogging necessar(| Allow
STUCCOBASE/STUCCOBASE PREMI(1to cure a minimum of [1dals prior to
application of EPS insulation [‘oard shapes, Senergl 1l ase coat and reinforcing mesh,
STUCCOPRIME or Senerglfinish coat.

NOTE: MASTERSEAL 581 and STUCCOBASE application should not e[ ceed a total of
5/8”.

. STUCCOPRIME Primer: Apply to STUCCOBASE or “brown” coat with a sprayer, 3/8"

(10mm(inap roller or good-[ualitl llate[paint [ rush at a rate of approlimatel1150-
250ft2 per gallon 3.+ 11m2 per literl] STUCCOPRIME shall (e dr(]to the touch [efore
proceeding with the Senerglifinish coat application.

. Adhesive/Base Coat:

1. As a [ase coat: applla skim coat of Senergll[ase coat, approLimatel]1/16”
(1.Cmm(thick to properly cured “brown coat” of stucco base coat.

2. As an adhesive: Appl_miled [ase coat to entire surface of insulation [oard using a
stainless-steel trowel with 1/2°x1/2” (13mm x 13mm) notches spaced 1/2” (13mm)
apart or 3/8"x3/8” (10mm x 10mm) notches spaced 3/8” (10 mm) apart.

SRT Mesh: AppllmilLed selected Base/Level Coat to entire surface of stucco with a
stainless-steel trowel. Immediatell Iplace mesh against wet Senergl1Base/Level Coat
and em[ed mesh into the Base/Level Coat [ troweling from center to the edges. Lap
SRT MESH 2 1/2” (64mm) minimum at edges. Ensure mesh is continuous, void of
wrinkles and em[edded in Base Coat so that no mesh is visille. If re[uired, appla
second laler of Base Coat to achieve total nominal Base Coat / SRT MESH thickness
of 1/16” (1.6mm). Allow Base Coat with embedded mesh to dry hard (normally 8 to 10
hours[prior to finish coat application.

SenerglFinish Coat: SENERFLE], MATILASTIC, SENERFLE[ TERSUS and
CHROMA Finish

1. Appl1SenerglFinish directlto the ["ase coat with a clean, stainless steel trowel.

2. Appliland level SenerglIFinish during the same operation to minimum o' tainal le
thickness consistent with uniform coverage.

3. Maintain a wet edge on Senerg( |Finish [T ]applling and telturing continualllJover
the wall surface.

4. Work Senerg!finish to corners, 0ints or other natural [ reaks and do not allow
material to set up within an uninterrupted wall area.

5. Float SenergFinish to achieve final telture.

H. ALIMINA Finish:

09240
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ApplITINTED PRIMER [T 1Master Builders Solutions to sul strate in accordance
with current product Lulletin. Primer shall (e of corresponding color for selected
ALUMINA Finish color. Allow Primer to driJto the touch [efore proceeding Finish
application.

Appla tight coat of finish with a clean, stainless-steel trowel.

Maintain a wet edge on finish [ lappl’ing and leveling continuallllover the wall
surface.

Work finish to corners, [0ints or other natural [ reaks and do not allow material to set
up within an uninterrupted wall area. Allow first coat to set until surface is
completelJdr{prior to applLing a second coat of finish.

Use a stainless-steel trowel and appl_ithe second coat of finish. Achieve final
telture using circular motions.

Total thickness of finish mallle [etween 1/1(" (1.00mmjand 1/8" (3.2 mm[J

3.05 CLEANING

A. Clean ad/acent surfaces and remove el cess material, droppings, and delris.

3.0L/PROTECTION

A. Protect [lase coat from rain, snow and frost for 48—72 hours following application.

09240

B. Protect installed construction.

END OF SECTION
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SECTION 09900
PAINTING

PART 1 - GENERAL

1.01 THE RECJUIREMENT

A. The Contractor shall furnish all lalor, tools, materials, supervision and e_uipment

B.

necessarl/to do all the work specified herein and as rel uired for a complete
installation, including surface preparation, priming and painting of Contractor furnished
eluipment, materials, and structures.

Section includes:
1. Paint Materials
2. Shop Painting
3. Field Painting
a. Surface Preparation
[l Piping and E_uipment Identification
c. Schedule of Colors
d. Work in Confined Spaces
e. OSHA Safet!1Colors

1.02 GENERAL INFORMATION AND DESCRIPTION

A

09900

The term "paint," as used herein, includes emulsions, enamels, paints, stains,
varnishes, sealers, cement filler, cement epolTifillers and other coatings, whether used
as prime, intermediate, or finish coats.

All paint for concrete and metal surfaces shall (e especiallJadapted for use in and
around water and wastewater treatment facilities and shall ['e applied in conformance
with the manufactureris pullished specifications.

All paint for final coats shall e fume resistant, compounded with pigments suital le for
el posure to sewage gases, especialll1to h(drogen sulfide and to carlon diolide.
Pigments shall e materials which do not tend to darken, discolor, or fade due to the
action of sewage gases. If a paint manufacturer proposes use of paint which is not
designated "fume resistant" in its literature, it shall furnish full information concerning
the pigments used in this paint.

Provide primers and intermediate coats produced [1same manufacturer as finish coat.
Use only thinners approved by paint manufacturer, and only within manufacturer’s
recommended limits.
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E. Coatings used in con/unction with potalle water suppliisistems shall have U.S.
Environmental Protection AgenclJ[EPALCand FDA approval for use with potalle water
and shall not impart a taste or odor to the water.

F. All [uilding, facilities, structures, and appurtenances, as indicated on the Drawings and
as specified herein, shall Le painted with not less then one shop coat and two field
coats, or one prime coat and two finish coats of the appropriate paint. Items to (e
painted include, [ut are not limited to, elterior and interior concrete, structural steel,
miscellaneous metals, steel and aluminum doors and frames, concrete [lock,
ductwork, sluice gates, operators, pipe fittings, valves, mechanical e uipment, motors,
conduit, and all other work which is o[ viousl_Jre[uired to (e painted unless otherwise
specified.

G. Baked on enamel finishes and items with standard shop finishes such as graphic
panels, electrical el uipment, toilet partitions, lockers, instrumentation, etc., shall not (e
field painted unless the finish is damaged during shipment or installation. Aluminum,
stainless steel, fil erglass and [ronze work shall not [e painted unless color coding and
marking is re uired or otherwise specified. A list of surfaces not to [ e coated is
included in Article 1.09 of this Section.

H. Ensure compatililit[]of total paint sCstem for each sulstrate. Test shop primed
eluipment delivered to the site for compatiLilitJwith final paint sLstem. Provide an
acceptalle [arrier coat or totallJremove shop applied paint sCstem when incompatiCle
with sCstem specified, and repaint with specified paint s(stem.

I.  The Contractor shall o tain all permits, licenses and inspections and shall complwith
all laws, codes, ordinances, rules and regulations promulgated [ lauthorities having
risdiction which mallCear on the work. This compliance will include Federal Pu(lic
Law 91-590more commonlknown as the "Occupational SafetJand Health Act of
1970".

1.03 REFERENCE SPECIFICATION, CODES AND STANDARDS

A. Without limiting the generalit/1of these specifications the Work shall conform to the
applicalle reluirements of the following documents:

1. SSPC - The Societ(Ifor Protective Coatings Standards

a. SSPC-Vis 1 Pictorial Surface Preparation Standards for Painting Steel
Structures

1 SSPC-SP2 Hand Tool Cleaning

c. SSPC-SP3 Power Tool Cleaning

d. SSPC-SP5 NACE No. White Metal Blast Cleaning

e. SSPC-SPI1 [NACE No. Commercial Blast Cleaning

f. SSPC-SP10 NACE No. Near-White Metal Blast

g. SSPC-SP13 INACE No. [TISurface Preparation of Concrete

2. NACE - National Association of Corrosion Engineers
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3. ASTM D1737 - Test Method for Elongation of Attached Organic Coatings with
CUindrical Mandrel Apparatus

4. ASTM B117 - Method of Salt Sprall(Fog[ Testing

5. ASTM D40L0 - Test Method for Al rasion Resistance of Organic Coating [[the
Taler Al raser

(1 ASTM D3359 - Method for Measuring Adhesion [ 1 Tape Test

1.04 MANUFACTURERS

A. All painting materials shall (e as manufactured (L1 Tnemec, Car(bline, Sherwin

Williams, or elual.

1.05 SUBMITTALS

A. The Contractor shall suCmit paint manufactureris data sheets, application instructions,

and samples of each finish and color to the Engineer for review, _efore anJwork is
started in accordance with Section 01300 entitled, "Sul mittals."

Sulmitted samples of each finish and color shall (e prepared in a step-down format so
that the area of each sample indicates the appearance of the various coats. For
elample, where a three-coat s(stem is specified, the sample shall (e divided into three
areas indicating one coat onl] two coats and all three coats. The Engineer will provide
written authorization constituting a standard, as to color and finish onlL] for each
coating s stem.

The Contractor shall prepare a complete schedule of surfaces to Le coated and shall
identifC{Jthe surface preparation and paint s stem proposed for use. The Paint
Schedule shall e in conformance with Article 3.03 of this Section. The schedule shall
contain the name of the paint manufacturer, and the name, address and telephone
num(er of the manufactureris representative that will inspect the Work. The schedule
shall ['e sul mitted to the Engineer for review as soon as possil le following the Notice
to Proceed so that the schedule mallle used to identif_Icolors and to speciflIshop
painting s(stems on order for falricated el uipment.

. Name and detailed [ualifications of the protective coating applicator or sulcontractor.

Oualifications shall include, [ut not Ce limited to, five (5 Jprolect references which show
that the painting applicator or sul contractor has previous successful el perience with
the specified or comparalle coating sl stems, a list of installations that are currentl(lin
service and documentation that applicator or sulcontractor is currentlCJa [ualified
applicator of the proposed coatings [ 1the manufacturer. Include the name, address
and telephone num(er of the owner of each installation for which the coating applicator
provided the coating.

1.000 SERVICES OF MANUFACTURER'S REPRESENTATIVE

A. The Contractor shall purchase paint from an accepta’le manufacturer. The

09900

manufacturer shall assign a representative to inspect the application of his product
"oth in the shop and field. The Contractor, through the manufactureris representative,
shall sulmit his report to the Engineer at the completion of his Work identif(ing the
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products used and verif(ing that said products were properl(applied and that the paint
sLstems were proper for the e[ posure and service.

. Services shall also include, [ut not [e limited to, inspecting prior coatings of paint,

determination of Cest means of surface preparation, inspection of complete work, and
re-inspection of painted work to (e performed sillmonths after the [0[]is completed.

1.07 MANUFACTURER'S INSTRUCTIONS

A. The manufactureris pullished instructions for use as a guide in specifLing and applLing
the manufacturers proposed paint shall ['le sul mitted to the Engineer. Paint shall not
e delivered to the (0[] Lefore acceptance of the manufactureris instructions is given [
the Engineer.

B. A manufactureris paint will not ['e considered for use unless that manufactureris
puLlished instructions meets the following re _uirements:

09900

1. The instructions must have [een written and pullished [11the manufacturer for the
purpose and with the intent of giving complete instruction for the use and
application of the proposed paint in the localitlJand for the conditions for which the
paint is specified or shown to (e applied under this Contract.

2. All limitations, precautions, and re_uirements that malJadversel[affect the paintL
that mallcause unsatisfactoriiresults after the painting applicationor that ma(]
cause the paint not to serve the purpose for which it was intended(that is, to
protect the covered material from corrosion, shall [e clearllJand completellstated
in the instructions. These limitations and reuirements shall, if thellelist, include,
"ut not [ e limited to the following:

a.

[l

Methods of application

Num er of coats

Thickness of each coat

Total thickness

Drling time of each coat, including primer
Primer reluired to (e used

Primers not permitted

Use of a primer

Thinner and use of thinner

Temperature and relative humidit(Ilimitations during application and after
application

Time allowed [etween coats
Protection from sun

Phisical properties of paint including solids content and ingredient anall sis

PAINTING

CAM #25-0048
Exhibit 1C
Page 93 of 350



C.

PROCECT NO. 11843 PROGRESSO VILLAGE STORM WATER IMPROVEMENTS

n. Surface preparation
0. Touch up reLuirements and limitations

Concrete surfaces specified [Ithe paint manufacturer to (e acid etched shall (e
etched in accordance with the manufactureris instructions. The surface shall then (e
thoroughlIscrul | ed with clean water, rinsed, and allowed to drl1 The surface shall (e
tested with a moisture meter to determine when dr(1( efore coating. The surface shall
also [e tested for pH to determine the acid has [een properl_ineutralized.

1.08 JUALITL) ASSURANCE

A

The Contractor shall give the Engineer a minimum of three dals advance notice of the
start of an(ifield surface preparation work of coating application work.

. All such Work shall (e performed onlLlin the presence of the Engineer, unless the

Engineer has specificall1allowed the performance of such Work in his alsence.

. Review [the Engineer, or the waiver of review of anlparticular portion of the Work,

shall not relieve the Contractor of his responsililitcito perform the Work in accordance
with these Specifications.

The Contractor shall provide references of the coating applicator or sul_contractor per
article 1.05, D.

1.09 SAFETIAND HEALTH RECJUIREMENTS

A.

C.

In accordance with reluirements of OSHA Safet(land Health Standards for
Construction [29CFR192(and the applicalle reluirements of regulatorlagencies
having [Urisdiction, as well as manufactureris printed instructions, appropriate technical
Culletins, manuals, and material safet[1data sheets, the Contractor shall provide and
reluire use of personnel protective and safetl e uipment for persons working in or
alout the prolect site.

Respirators shall ['e worn [[Ipersons engaged or assisting in sprallpainting. The
Contractor shall provide ventilating e uipment and all necessar(safetl1e[ uipment for
the protection of the workmen and the work.

All paint shall complwith all re[uirements of the Air Pollution Regulator(Acts
concerning the application and formulation of paints and coatings for an area in which
the paints are applied. Specificalll} paints shall [e reformulated as re[uired to meet
the local, State and Federal reuirements.

1.10 SURFACES NOT TO BE COATED

A

09900

The following items shall not "e coated unless otherwise noted:
1. Encased piping or conduit.
Stainless steel work.

Clear PVC secondarlcontainment piping.

w0 D

Galvanized checkered plate.
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o

Aluminum handrails, walkwal s, windows, louvers, grating and checkered plate.
FleLlille couplings, luLricated [earing surfaces and insulation.
Packing glands and other adiustalle parts of mechanical e[ uipment.

Finish hardware.

© © N O

Steel encased in concrete or masonr(
10. Plastic switch plates and receptacle plates.
11. Signs and nameplates.

12. Anlcode-required labels, such as Underwriters’ Laboratories and Factory Mutual,
or anlJeluipment identification, performance rating, name or nomenclature plates.

13. An[Jmoving parts of operating units, mechanical and electrical parts, such as valve
and damper operators, linkages, sensing devices, motor and fan shafts, unless
otherwise indicated.

1.11 DUALITL WORKMANSHIP

A. The Contractor shall (e responsil_le for the cleanliness of his painting operations and

shall use covers and masking tape to protect work whenever such covering is
necessarl] or if so re[uested [ the CitLl AnlCJunwanted paint shall (e carefull]
removed without damage to anl(Ifinished paint or surface. If damage occurs, the entire
surface, adlacent to and including the damaged area, shall (e repainted without visiLle
lapmarks and without additional cost to the CitL1

Painting found defective shall (‘e scraped or sand!lasted off and repainted as the Cit[’
malldirect. Before final acceptance of the work, damaged surfaces of paint shall (e
cleaned and repainted as directed [ the Citl

1.12 ADDITIONAL PAINT

A. At the end of the prolect, the Contractor shall turn over to the Citl[1a one gallon can

'single component materialllor small kit (multi component material — minimum of one
gallon [ield[of each t[pe and color of paint, primer, thinner or other coating used in the
field painting. The material shall (e delivered in unopened, laleled cans as it comes
from the factorl The manufacturer's literature descriing the materials and giving
directions for their use shall [e furnished in three [ound copies. A tlpe-written
inventor(list shall (e furnished at the time of deliver(!

1.13 SHIPPING, HANDLING AND STORAGE

A. All painting materials shall ['e ['fought to the [07site in the original sealed lal eled

09900

containers of the paint manufacturer and shall (e sulTect to review [T1the Engineer.
Where thinning is necessar(] onllithe product of the manufacturer furnishing the paint
shall ['e used. All such thinning shall (e done strictl[lin accordance with the
manufactureris instructions, and with the full knowledge of the Engineer.
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B. Materials and their storage shall [ e in full compliance with the rel uirements of
pertinent codes and fire regulations. Receptacles shall [e placed outside [uildings for
paint gates and containers. Paint waste shall not Le disposed of in plumLing fi_tures,
process drains or other plant s(stems or process units.

PART 2 - PRODUCTS

2.01 MATERIALS

A. Talle 09900-1 depicts the coatings referenced in Article 3.03 of this Section entitled,

"Paint Schedule".

TABLE 09900-1
PRODUCT LISTING

Ref. Manufacturer’s Reference
No. Description Tnemec Carboline Sherwin-Williams

101 Waterlorne 151-1051 ElastoGrip | Sanitile 120 Lolon Conditioner
Pol_amine Epol[[] FC

102 Water Based Block 1254 EpolLollock WB | Sanitile 100 Corolond 300
Filler

103 Modified 135 — Color Carloguard 890 — Macropo [J[4[]
Pol_amidoamine Color
EpollJ

104 PolCamidoamine N[O - 1211 Carloguard 890 — Macropol[1][4[]
Epoll]Primer 0500

105 Pol_amidoamine N9 — Color Carloguard 890 — Macropo [J[4[]
EpolT] Color

107 Waterlorne Acrllic 113-Color Sanitile 255 — Color Hi-Bild WB Catallzed
EpolT] EpolT1]

110 Aliphatic Acrllic 1095 — Color Carlothane 133HB — | Acrolon Ultra
Pol urethane Color

111 Modified Waterlorne | 150]- Envirocrete Fle[Tide Elastomer Lolon [P
Acrllate [Smooth Telturel]

114 Acrllic Concrete [0 Tneme-Cr(l Sanitile 120 Lolon Conditioner
Primer

115 Aromatic Urethane / 90-97 Tneme-Zinc Carlozinc 859 Corothane |
EpolTiZinc Rich Galvapac

110 Water repellent (18 Chemprole Carlocrete Sealer HOC SL-40

Deck A Pell 40 WB

118 EpolT1Modified 218 MortarClad Carloguard 510 SG Corolond 300
Cementitious Mortar

119 Cicloaliphatic Amine | 104 H.S. Epo(1] Carloguard 893 Tank Clad HS
Epo(1] [Non-immersion(]

Phenoline 385
(Immersion[]
131 Modified PolCamine 201 EpoLoprime Carlbguard 1340 Corolond 100
09900 PAINTING
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Manufacturer’s Reference

Ref.
No. Description Tnemec Carboline Sherwin-Williams
EpolL]Primer
132 FiCer Reinforced 270 Stranlok Sanitile 755 Cor-Cote HCR Clear
PolCamine EpolT] with 1 oz. glass mat
133 Pol"amine Novolac 282 Tneme-Glaze Sanitile 949 Cor-Cote HCR FF
EpolT]
137 Silicate Blend [29 CT DensifCer Carlocrete Sealer HOC Clear Lirtuid
wB Hardener [J
Densifler
138 Aromatic Urethane / 1 Omnithane Phenoline 311 Corothane |
Novolac EpolT] Galvapak 1K
Primer
139 Modified PolCamine 435 Perma-Glaze Carloguard (90 Cor-Cote SC Coating
Epol[11/
Phenalkamine Epol 1]

PART 3 - ELECUTION

3.01 SURFACE PREPARATION

A. General

09900

1.

Surfaces to [e painted shall [e clean and dr(} and free of dust, rust, scale and all

foreign matter. No solvent cleaning, power or hand tool cleaning shall (e permitted
unless acceptarle to the Engineer or specified herein.

Threaded portions of valve and gate stems, machined surfaces which are limited

for sliding contact, surfaces which are to ['e assemIled against gaskets, surfaces
or shafting on which sprockets are to fit, or which are intended to fit into [earings,
machined surfaces of [ronze trim on slide gates and similar surfaces shall (‘e
masked off to protect them from the sandllasting of adacent surfaces. Cadmium-
plated or galvanized items shall not (e sandllasted unless hereinafter specified,
el cept that cadmium-plated, zinc-plated, or sherardized fasteners used in
assemlIJof e[uipment to the sandlasted shall (e sand[lasted in the same
manner as the unprotected metal. All installed eCuipment, mechanical drives, and
ad/acent painted el uipment shall ['e protected from sand( lasting. Protection shall
prevent anlsand or dust from entering the mechanical drive units or e[ uipment
where damage could e caused.

Hardware accessories, machined surfaces, plates, lighting filtures, and similar

items in place prior to cleaning and painting, and not intended to (e painted, shall
(e protected or removed during painting operations and repositioned upon
completion of painting operations.

Elramine surfaces to ['e coated to determine that surfaces are suitalle for specified

surface preparation and painting. Report to Engineer surfaces found to (e
unsuitalle in writing. Do not start surface preparation until unsuitalle surfaces
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have [een corrected. Starting surface preparation precludes sul sel uent claim that
such surfaces were unsuitalle for the specified surface preparation or painting.

Surface preparation shall e in accordance with specifications and manufactureris
recommendations. Provide additional surface preparation, and fill coats where
manufacturer recommends additional surface preparation, in addition to

rel uirements of specification.

Touch-up shop or field applied coatings damaged [ surface preparation or an(’
other activitL] with the same shop or field applied coating_even to the eltent of
applling an entire coat when re[ uired to correct damage prior to application of the
nelt coating. Touch up coats are in addition to the specified applied s stems, and
not considered a field coat.

Protect motors and other e uipment during [lasting operation to ensure [ lasting
material is not Llown into motors or other eLuipment. Inspect motors and other

el uipment after [lasting operations and certif( ithat no damage occurred, or where
damage occurred, the proper remedial action was taken

Sand from sand(lasting shall Le thoroughlJremoved, using a vacuum cleaner if
necessarll No surface which has [een sand[lasted shall (e painted until inspected
[(Jthe Engineer.

B. Metal Surfaces

09900

1.

E_cept as otherwise provided, all preparation of metal surfaces shall Le in
accordance with Specifications SP-1 through SP-10 of the SocietlIfor Protective
Coatings [8SPCL] Where the Societ!Ifor Protective Coatings Specifications are
referred to in these Contract Documents, the corresponding Pictorial Surfaces
Preparation Standard shall ['e used to define the minimum final surface conditions
to (e supplied. Grease and oil shall [le removed and the surface prepared [ hand
tool cleaning, power tool cleaning or last cleaning in accordance with the
appropriate Specification SP-1 through SP-30.

Perform [last cleaning operations for metal when following conditions elist:
a. Moisture is not present on the surface.
[l Relative humiditiis [elow 80(.

c. Amlient and surface temperatures are 5(F or greater than the dew point
temperature.

d. Painting or drling of paint is not [eing performed in the area.
e. Eluipmentis in good operating condition.

f. Proper ventilation, illumination, and other safet(Iprocedures and el uipment are
"eing provided and followed.

Weld flul] weld spatter and el cessive rust scale shall ['e removed 1 power tool
cleaning as per SSPC-SP-3.
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All ferrous metal surfaces not reluired to e galvanized shall ['e cleaned of all oil
grease, dirt, rust and tight and loose mill scale [ [lasting in accordance with the
following: SSPC SP 5 White Metal Blast Cleaning and complwith the visual
standard NACE No. 1, for shop prepared and shop primed metal to ['e sul merged
or in a corrosive environment, SSPC-SP10 Near White Metal Blast Cleaning, and
complwith the visual standard NACE No. 2 for field prepared metal to (e
sulmerged or in a corrosive environment, SSPC-SP(1and compl(iwith the visual
standard NACE No. 3 for metal in all other locations. Pickling, complling with
SSPC SP 8, mallle sulstituted for Near White Blast in areas as determined (] the
Engineer. Priming shall follow sand(lasting [efore anlJevidence of corrosion
occurs, [ efore nightfall and ['efore anlimoisture is on the surface.

Field surface preparation of small, isolated areas such as field welds, repair of
scratches, al rasions or other marks to the shop prime or finish shall ['e cleaned [
power tools in accordance with SSPC SP 3, or in difficult and otherwise
inaccessille areas [Ihand cleaning in accordance with SSPC SP 2 and spot
primed.

All coated surfaces shall [e cleaned prior to application of successive coats. All
non ferrous metals not to Le coated shall [e cleaned. This cleaning shall (e done
in accordance with SSPC SP 1, Solvent Cleaning.

All shop coated surfaces shall Le protected from damage and corrosion Lefore and
after installation (1 treating damaged areas immediatell Jupon detection. Alraded
or corroded spots on shop coated surfaces shall [e prepared in accordance with
SSPC SP 2, Hand Tool Cleaning and then touched up with the same materials as
the shop coat.

All shop coated surfaces which are faded, discolored, or which reuire more than
minor touch up, in the opinion of the Engineer, shall ['e repainted. Cut edges of
galvanized sheets, electrical conduit, and metal pipe sleeves, not to (e finish
painted, shall "e cleaned in accordance with SSPC SP 1, Solvent Cleaning and
primed with zinc dust zinc olide metal primer.

Concrete Surfaces

1.

Concrete surfaces are to [e cured for at least 28 dals prior to surface preparation,
unless coatings are recommended for application over green concrete surfaces.

Test concrete for moisture content, pH and salts using test method recommended
[1the paint manufacturer. Do not [egin surface preparation, or painting until
moisture content is acceptalle to manufacturer.

Non-sul merged concrete and masonr(Isurfaces to [ e painted shall ['e prepared [
removing efflorescence, chalk, dust, dirt, grease, oil, form coating, tar and [T’
roughening to remove glaze. All surfaces shall (e repaired prior to commencement
of the coating operation.

Concrete immersion surfaces that are to (e coated shall e prepared in accordance
to SSPC-SP13/NACE No. [Jto remove all laitance, curing compounds, hardeners,
sealers, and other contaminants, and to provide a minimum surface profile. Refer
to manufacturer’'s recommendation for specific coating being applied and adhere to
ICRI Concrete Surface Preparation Profiles [CSP 1-10Cwhen reviewing concrete
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surface preparation. Areas of concrete which contain [ug holes or voids shall (e
filled with the manufactureris approved filler material.

. Masonr(]

1. Cure for a minimum of 28 dals prior to surface preparation or paint application.

2. Clean masonr(surfaces free from all dust, dirt, oil, grease, loose mortar, chalk(
deposits, efflorescence, and other foreign materials.

3. Test masonriifor moisture content. Use test method recommended (1 1paint
manufacturer. Do not [egin painting until moisture content is acceptalle to
manufacturer.

Wood

1. Clean wood surfaces free of all foreign matter, with cracks and nail holes and other
defects properlUfilled and smoothed. Remove sap and resin [Iscraping and wipe
clean with rags dampened with mineral spirits.

2. Saturate end grain, cut wood, knots, and pitch pockets with an appropriate sealer
Lefore priming.

3. Prime and [ackprime wood trim [efore setting in place.

4. After prime coat has dried, fill nailholes, cracks, open [oints, and other small holes
with approved spackling puttl LightllIlsand wood trim prior to appl’ing second coat
of paint.

E[posed Pipe, Valves and Pumps

1. Bituminous coated pipe shall not (e used in e[posed locations. Pipe which shall (e
el posed after prolect completion shall (e primed in accordance with the
reluirements herein. An[1[ituminous coated ferrous pipe which is inadvertentl(
installed in e[posed locations shall (e sand[lasted to SSPC SP 5 White Metal
"efore priming and painting.

2. After installation and prior to finish painting, all elterior, e[ posed flanged [gints shall
have the gap ['etween adioining flanges and gaps 'etween the pipe wall and
threaded-on flanges sealed with a single component Thiokol caulking to prevent
rust stains.

. G[psum Driwall

1. Sand bint compound with sandpaper to provide a smooth flat surface. Avoid
sanding of adlacent driwall paper.

2. Remove dust, dirt, and other contaminants.
PVC Pipe Surfaces
1. All pipe surfaces shall (e cleaned and lightlllsanded ["efore painting.

Elisting Painted Surfaces
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1. Totallllremove elisting paint when: surface is to (e sul merged in a severe
environment, paint is less than 750 intact, Lrittle, eroded or has underfilm rusting.

2. Surfaces which are greater than 750 intact reL_uire removal of failed paints and
then spot primed. Spot priming is in addition to coats specified.

3. Remove surface contamination such as oil, grease, loose paint, mill scale, dirt,
foreign matter, rust, mold, mildew, mortar, efflorescence, and sealers.

4. Clean and dull gloss[Isurfaces prior to painting in accordance with the
manufacturer's recommendations.

5. Check elisting paints for compatiLilit_iwith new paint s(stem. If incompatille,
totallliremove elisting paint sistem or appli]a [‘arrier coat recommended [ the
paint manufacturer. Remove elisting paints of undetermined origin. Prepare a test
patch of approLimatel 13 s uare feet over elisting paint. Allow test patch to dr(J
thoroughliand test for adhesion. If proper adhesion is not achieved remove
ellisting paint and repaint.

3.02 SHOP PAINTING

A. All falricated steel work and el uipment shall receive at the factor(lat least one shop

coat of prime paint compatille with the paint sCstem re_uired [ Lithese Specifications.
The Contractor shall coordinate all shop priming to ensure compatililitCiwith paint
sLstem specified. Surface preparation prior to shop painting shall [e as specified
herein. Finish coats mall e applied in the shop if acceptalle to the Engineer. All shop
painted items shall (e properlIpackaged and stored until thellare incorporated in the
Work. Anl]painted surfaces that are damaged during handling, transporting, storage
or installation shall (e cleaned, scraped, and patched Lefore field painting Legins so
that Work shall (e el"ual to the original painting received at the shop. Eluipment or
steel Work that is to [le assemlled on the site shall likewise receive a minimum of one
shop coat of paint at the factorl Surfaces of e[posed mem(krs that will (e
inaccessille after erection shall (e prepared and painted [efore erection.

The Contractor shall specifiithe shop paints to ['e applied when ordering el uipment in
order to assure compatililitCof shop paints with field paints. The paints and surface
preparation used for shop coating shall ['e identified on shop drawings sul mitted to the
Engineer for review. Shop paint shop drawings will not ['e reviewed until the final
prolect paint sCstem has [een sulmitted [Ithe Contractor and reviewed [Ithe
Engineer.

Shop finish coats mall[e the standard finish as ordinarilJapplied [1the manufacturer
if it can 'e demonstrated to the Engineer that the paint s(’stem is el'ual to and
compatille with the paint s(stem specified. However, all pumps, motors and other

el uipment shall receive at least one field applied finish coat after installation.

3.03 PAINT SCHEDULE

A. The Contractor shall adhere to this paint schedule, providing those paints named or

09900

el ual. DFT shall mean the minimum dr(film thickness per application measured in
mils. Products are referenced [T Inum(ers listed in talle 09900-1 in Article 2.01 of this
Section entitled "Product Listing." The paint schedule identifies the minimum DFT
reluired per coat. If the Contractor does not achieve the specified DFT range in a
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single coat, he shall provide additional coats as necessar(at no additional cost to the
Cit[!

B. Metal Surfaces, Atmospheric (E[terior_E[posure

C. Metal Surfaces, Sulmerged Elposure

09900

1.

1.

Metal surfaces el posed to the atmosphere that do not come into contact with
wastewater or corrosive atmosphere including the following ti pes of surfaces shall

Ce painted as descrilled _elow:
a.
[l
C.

d.

Pumps, motors, process e_uipment, machinerL] etc.

Alove ground piping, valves and pipe supports.

Miscellaneous steel shapes, angles, etc.

Eposed surfaces of conduit, ductwork, etc.

Ferrous Metal

Application

First -1 coat
Second - 1 coat [
Finish - 1 coat

104
105
110

Description

PolCamidoamine EpolLIPrimer
PolCamidoamine EpolL]
Aliphatic Acr(lic Urethane

Min. Total

DFT

3.0-5.0
2.0-3.0
3.0-4.0

10.0 Mils

(Il Broadcast 50 mesh silica sand while still wet over entire digester cover area.

Non-Ferrous Metal

Application

First - 1 coat
Second - 1 coat

Galvanized

Application

Spot Repair

First - 1 coat
Second - 1 coat

105
110

115

105
110

Description

PollCamidoamine Epol(1]

Aliphatic Acrllic Urethane
Min. Total

Description

Aromatic Urethane / EpolT]
Zinc-Rich spotl]
Pollamidoamine Epol(1]
Aliphatic Acrllic Urethane

Min. Total

2.0-3.0
3.0-4.0

1.0 Mils

25-35

2.0-3.0
3.0-4.0

10 Mils

Metal surfaces that are su'merged shall e painted as descri“ed elow:

Application

Stripe coat
First — 1 coat

No.

119
119

13

Description

Crcloaliphatic Amine EpoT]
Crcloaliphatic Amine Epo’T]

DFT

3.0-5.0
40-100
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Finish - 1 coat 119 Crcloaliphatic Amine Epo(T] 4.0-10
Min. Total fercluding stripe coat]  10.0 Mils

D. Metal Surfaces, Interior ECposure

1. Interior metal surfaces [(monsul merged! that do not come in contact with
wastewater or the corrosive atmosphere including the following t[pes of surfaces
shall Ce painted as follows:

a. Pumps, motors, process e uipment, machiner(] etc.
[l Piping, valves and supports.
c. Miscellaneous steel shapes, angles, rails, etc.

d. ECposed surfaces of conduit, ductwork, etc.

Application No. Description DFT

First - 1 coat 104 PolCamidoamine EpolLIPrimer 3.0-5.0

Finish - 1 coat 105 PolCamidoamine EpolL] 4.0-0.0
Min. Total 9.0 Mils

E. Ductile Iron Pipe, Eterior or Interior ECposure

1. Ductile iron pipe eLterior or interior e[posure shall receive the following t_pes of

paint:
Application No. Description DFT
First - 1 coat 105 PolCamidoamine Epol[1] 10-10.0
Finish - 1 coat 110 Aliphatic Acrllic Pollurethane 3.0-5.0

Min. Total 12.0 Mils
F. PVC Pipes, E(terior or Interior E[posure

1. PVC pipes, valves, and accessories, shall receive the following t'pes of paint:

Application No. Description DFT

First - 1 coat 105 Pol"amidoamine EpolT] 20-3.0

Finish - 1 coat 110 Aliphatic Acrllic PolCurethane 3.0-4.0
Min. Total 710 Mils

G. New Concrete, Masonrland Stucco, Elterior E[posure

1. The elterior alove grade concrete, masonr(] and stucco surfaces of all new
structures shall receive the following:

2. Surface preparation: Surface shall (e clean and driJwithout efflorescence, chalk,
dust, dirt, grease, oil, form coating, and tar. Allow concrete to cure for 28 dars.

Application No. Description DFT
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Block Filler (11J 102
Primer (111 114
First - 1 coat 111
Finish - 1 coat 111

Water Based Epo(T1Block Filler 100-150

SF/Gal

Acrllic Concrete Primer 300-400
SF/Gal

Modified Water[orne Acrllate 4.0-1.0

Modified Water[orne Acrllate 4.0-110
Min. Total 10.0 Mils

(*) Block filler only to be used on new CMU
(**) Concrete primer for non-CMU applications

H. New Concrete and Masonr[]Surfaces, Interior E[posure

1. Interior e[ posed masonriand concrete wall and ceiling surfaces, including ['eam
and column surfaces of all new non-water retaining structures shall e painted as

follows:

Surface preparation: Surface shall (e clean and driJwithout efflorescence, chalk,

dust, dirt, grease, oil, form coating, and tar. Allow concrete to cure for 28 dals.

2.
Application No.
Block Filler 1] 102
Primer 1T 114
First - 1 coat 105
Finish - 1 coat 105

Description DFT
Water Based EpolT1Block Filler 100-150
SF/Gal
Acr(lic Concrete Primer 300-400
SF/Gal
PolCamidoamine Epol[L] 4.0-10
PolCamidoamine Epo[L] 4.0-10
Min. Total 10.0 Mils

*Block Filler shall only be used on new masonry.

** Concrete primer for non-CMU applications

Glpsum WallCoard Surfaces

1. All elposed gi'psum [oard shall ['e painted as follows:

Application No.
First - 1 coat 101
Second - 1 coat 107
Finish - 1 coat 107

Description DFT
Water( orne Polllamine Epol[1] 1.0-2.0
Waterl orne Acrllic EpolT] 20-3.0
WaterLorne AcrLlic Epol1] 2.0-3.0

Minimum Total 710 Mils

[1 Concrete Floor Surfaces of Electrical Rooms

09900

1. Concrete floor surfaces of electrical rooms shall e painted as follows:

Application No.
First - 1 Coat 137
Finish - 1 coat 137

15

Description DFT
Silicate Blend 300 SF/Gal
Silicate Blend 350 SFT/Gal
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3.04 PAINTING

A. Application: All paint shall Ce applied [IJe[perienced painters with [rushes or other
applicators acceptal le to the Engineer.

1.

Paint shall (e applied without runs, sags, thin spots, or unacceptalle marks. Paints
shall (e applied at the rate specified [1ithe manufacturer to achieve the minimum
drOmil thickness reluired. Additional coats of paint shall (e applied, if necessar(]
to oltain thickness specified.

Paint shall ['e applied with spraling e[ uipment onllJon those surfaces approved [
the Engineer. If the material has thickened or must (e diluted for application [
spral’lgun, each coat shall Ce [uilt up to the same film thickness achieved with
undiluted 'rushed on material. Where thinning is necessar(] onl[ithe products of
the particular manufacturer furnishing the paint shall Le used‘and all such thinning
shall (e done in strict accordance with the manufacturer's instructions, as well as
with the full knowledge of the Engineer.

Surfaces not accessille to [rushes or rollers mall e painted [ Isprall[]dauler or
sheepskins and paint mitt. If an[of these methods is to (e used, it shall (e done in
strict accordance with the manufacturer(s instructions, as well as with the full
knowledge of the Engineer.

B. Drling Time:A minimum of twent(Ifour hours drling time shall elapse [ etween
applications of anlitwo coats of paint on a particular surface unless shorter time
periods are a re_uirement of the manufacturer or specified herein. Longer drling times
shall e reluired for alhormal conditions as defined [ 1the manufacturer.

D.

09900

Weather Restrictions:No painting whatsoever shall Ce accomplished in rainCor

el cessivellldamp weather when the relative humidit[lel ceeds 85 percent, or when the
general air temperature cannot (e maintained at 50 degrees Fahrenheit or al ove
throughout the entire driing period. No paint shall ['e applied when it is el pected that
the relative humiditCwill eCceed 85 percent or that the air temperature will drop Celow
50 degrees Fahrenheit within 18 hours after the application of the paint.

1.

Dew or moisture condensation should e anticipatedand if such conditions are
prevalent, painting shall ['e delaled until midmorning to e certain the surfaces are
dr(1 The dalls painting shall "e completed well in advance of the prolalle time of
dallwhen condensation will occur.

Inspection of Surfaces

1.

Surface preparation and ever(Ifield coat of priming and finishing paint shall (e
inspected [1the Engineer or his authorized representative [efore the succeeding
coat is applied. The Contractor shall follow a si'stem of tinting successive paint
coats so that no two coats for a given surface are elactl/the same color. Areas to
receive [lack protective coatings shall in such cases [e tick marked with white or
actuallllgauged as to thickness when finished.

Before application of the prime coat and each succeeding coat, an(defects or
deficiencies in the prime coat or succeeding coat shall (e corrected [ 1the
Contractor efore application of an[Isul‘'seluent coating.
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Samples of surface preparation and of painting si stems shall ‘e furnished [T 1the
Contractor to [e used as a standard throughout the 0[] unless omitted [Ithe
Engineer.

When anl]apprecial le time has elapsed [ etween coatings, previousl(coated areas
shall Ce carefull_linspected [I1the Engineer, and where, in his opinion, surfaces are
damaged or contaminated, thel[Ishall [ e cleaned and recoated at the Contractoris
el pense. Recoating times of manufactureris printed instructions shall ['e adhered
to.

Coating thickness shall (e verified [1]the use of a drlIfilm thickness digital gauge.
Gauge shall (e Elcometer 45(1or e ual and shall (e properlcali_rated. Coating
thickness on non-metal surfaces shall e verified [ 1the use of an ultrasonic gauge.
Ultrasonic gauge shall [ e Positector 200 or el ual. Gauges shall include the entire
range of coating thicknesses rel uired in this section.

The Contractor shall provide free of charge to the Engineer two new digital drfilm
gauges and two wet film gauges to [ e used to inspect coating [ 1Engineer and
Contractor. One gauge mallle used [l ]Contractor and returned each dallto the
Engineer. Engineer will return gauges to Contractor at completion of (0Ll

Coatings shall pass a holidal /detector test.

Determination of Film Thickness: Randoml(iselected areas, each of at least 107.5
contiguous sl uare feet, totaling at least 501 of the entire control area shall (e
tested. Within this area, at least 5 sl uares, each of 7.75 sl uare inches, shall ['e
randoml(iselected. Three readings shall (e taken in each sl uare, from which the
mean film thickness shall (e calculated. No more than 20 percent of the mean film
thickness measurements shall (e [elow the specified thickness. No single
measurement shall (e Celow 80 percent of the specified film thickness. Total dr(]
film thickness greater than twice the specified film thickness shall not (e
acceptalle. Areas where the measured driJfilm thickness e[ ceeds twice that
specified shall "e completelllredone unless otherwise approved [T1the Engineer.
When measured dr(ifilm thickness is less than that specified additional coats shall
Ce applied as reluired.

Holidal 1 Testing: Holidaltest painted ferrous metal surfaces which will e
sulmerged in water or other liluids, or surfaces which are enclosed in a vapor
space in such structures. Mark areas which contain holidas. Repair or repaint in
accordance with paint manufactureris printed instructions and retest.

a. DrlJFilm Thickness Elceeding 20 Mils: For surfaces having a total dr(/film
thickness el ceeding 20 mils: Pulse-tl pe holidaldetector such as Tinker [
Rasor Model AP-W, D.E. Stearns Co. Model 14/20, shall (e used. The unit
shall ['e adiusted to operate at the voltage rel'uired to cause a spark [ump
across an air gap elual to twice the specified coating thickness.

[l DrOFilm Thickness of 20 Mils or Less: For surfaces having a total drifilm
thickness of 20 mils or less: Tinker [ Rasor Model M1 non-destructive t(pe
holidalIdetector, K-D Bird Dog, shall (e used. The unit shall operate at less
than 75-volts. For thicknesses [etween 10 and 20 mils, a non-sudsing tpe
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wetting agent, such as Kodak Photo-Flow, shall [‘e added to the water prior to
wetting the detector sponge.

. Special Areas

1. All surfaces which are to e installed against concrete, masonrietc., and will not
(e accessil le for field priming and/or painting shall (e [ack primed and painted as
specified herein, [efore erection. Anchor [olts shall ['e painted [ efore the erection
of eLuipment and then the accessille surfaces repainted when the el uipment is
painted.

Special attention shall (e given to insure that edges, corners, crevices, welds and
rivets receive a film thickness el uivalent to that of the adlacent painted surfaces.

Safet

1. Respirators shall Ce worn (I persons engaged or assisting in spra_painting. The
Contractor shall provide ventilating e uipment and all necessar(IsafetJe[ uipment
for the protection of the workmen and the Work.

. Lualitt]Workmanship

1. The Contractor shall Le responsille for the cleanliness of his painting operations
and shall use covers and masking tape to protect the Work whenever such
covering is necessar(] or if so reLuested [ the CitLl Anlunwanted paint shall [e
carefull_removed without damage to anUfinished paint or surface. If damage does
occur, the entire surface, ad/acent to and including the damaged area, shall [ e
repainted without visille lap marks and without additional cost to the CitL!

Painting found defective shall "e scraped or sandl lasted off and repainted as the
Engineer malidirect. Before final acceptance of the Work, damaged surfaces of paint
shall ['e cleaned and repainted as directed [ 1the Engineer.

An(Ipipe scheduled to [e painted and having received a coating of a tar or asphalt
compound shall (e painted with two coats or "Intertol Tar Stop", "Tnemec Tar Bar" or
elual Lefore successive coats are applied in accordance with the paint schedule.

3.05 SCHEDULE OF COLORS

A. All colors shall (e as designated [T ]the Engineer at the shop drawing review. The

Contractor shall suCmit color samples including custom color choices as reluired to the
Engineer as specified in Article 1.05 of this Section. The Contractor shall sulmit
suitalle samples of all colors and finishes for the surfaces to (e painted, or on portalle
surfaces when reluired [ [1the Engineer. The Engineer shall decide upon the choice of
colors and other finishes when alternates elist. No variation shall (e made in colors
without the acceptance from the Citll Color names and/or num(ers shall (e identified
according to the appropriate color chart issued [ 1the manufacturer of the particular
product in ['uestion.

All al'ove ground water main piping shall e painted white with ["lue longitudinal
striping.

C. All underground water main piping shall have continuous 4” blue longitudinal stripe.

09900
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D. All alove ground force main piping shall ['e painted green.
3.001COLOR CODING AND LETTERING OF PIPING

A. The Contractor shall paint all piping, valves, el uipment, el posed conduits and all
appurtenances which are integral to a complete functional mechanical pipe and
electrical conduit sl stem, in accordance with Talle 09900-2 entitled "Pipe Color
Coding Schedule". Where colors are not designated for piping and conduit sl stems
theJwill (e selected during the shop drawing review from the paint manufactureris
standard color charts.

B. In general, the pumps and el uipment shall ['e painted the same color as the piping
sCstem to which it is connected unless otherwise directed [1_Jthe Engineer. Where
colors are not designated for piping and conduit sl stems thel[will ['e selected during
the shop drawing review from the paint manufactureris standard color charts.

C. Lettering of Piping

1. The Contractor shall appl_identification titles and arrows indicating the direction of
flow of liCuids to all t_pes and sections of all new and elisting plant piping. Titles
shall (e as directed [11the Engineer. Identification titles shall (e located midwal’
Letween color coding [ands where possille. Identification lettering and arrows
shall (e placed as directed [1the Engineer, [ut shall generallJ e located each
fifteen feet in pipe length and shall ['e properliiinclined to the pipe alis to facilitate
easlIreading. Titles shall also appear directl_ladlacent to each side of anlwall or
slalthe pipeline passes through.

D. The titles shall (e painted [T ]use of stencils and shall identif(1the contents [ lcomplete
names at least once in each area through which it passes and thereafter [e
allreviated. Stencils shall (e provided for titles and allreviations listed in Talle
09900-3.

E. Title color shall (e [lack or white as directed and shall have an overall height in inches
in accordance with Talle 09900-4. Letter t[pe shall (e Helvetica Medium upper case.
The manufacturerss instructions shall ['e followed in respect to storage, surface
preparation and application. For piping less than 3/4-inch diameter [as identified in
Talle 09850-2(, the Contractor shall furnish and attach corrosion resistant color tags
with the reluired lettering.

F. Banding

1. Where [ands are indicated in the Pipe Color Coding Schedule, the pipe is to (e
painted for its full circumference with a [land of the color indicated. The Cands shall
(e sillinches wide, neatllimade [1masking, and spaced eight feet apart. The
Contractor mallsulstitute precut prefinished "ands on piping sullect to acceptance
[Tthe Engineer. Where 'anded pipes are running concurrentl(]in a space, [‘ands
shall e located so that on adiacentllIlocated pipes, [ands will (e grouped [eside
each other.

3.07 OSHA SAFET1 COLORS

A. ltems listed in ANSI Z53.1-1971, Section 2.1 shall (e painted ANSI Red. In general,
these items shall include fire protection e[ uipment and apparatuswall mounted

09900 PAINTING
19

CAM #25-0048

Exhibit 1C

Page 108 of 350



PROCECT NO. 11843 PROGRESSO VILLAGE STORM WATER IMPROVEMENTS

[reathing apparatus, danger signs and locations[ and stop [ars, [uttons or switches.
In addition all hose valves and riser pipes, fire protection piping and sprinkler s(stems,
and electrical stop switches shall (e painted ANSI Red.

. Items listed in ANSI Z53.1-1971, Section 2.3 shall (e painted ANSI Cellow. Cellow

shall Ce the [asic color for designating caution and for marking phisical hazards such
as striking against, stum(ling, falling, tripping, and "caught in [letween". In addition, an
8-inch wide strip on the top and [bttom tread of stairwal s shall ['e coated.

3.08 WORK IN CONFINED SPACES

A. The Contractor shall provide and maintain safe working conditions for all emplo(ees.

Fresh air shall (e supplied continuouslCito confined spaces through the comLlined use
of ellisting openings, forced draft fans, or [ 11direct air suppl(to individual workers.
Paint fumes shall (e e[hausted to the outside from the lowest level in the contained
space.

. Electrical fan motors shall ['e el plosion proof if in contact with fumes. No smoking or

open fires will (e permitted in, or near, confined spaces where painting is [eing done.

3.09 CLEANING

A. The Luildings and all other Work area shall (e at all times kept free from accumulation

09900

of waste material and rulish caused (1 1the Work. At the completion of the painting,
all tools, e uipment, scaffolding, surplus materials, and all ruLLish around the inside
the Luildings shall e removed and the Work left Lroom clean unless otherwise
specified.

PAINTING
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TABLE 09900-2
PIPE COLOR CODING SCHEDULE

Equipment / Piping Suggested Color
Stormwater Green
Wastewater Green
Potalle Water Blue
EmergencliShower ELewash Safetl]ellow, BV57

TABLE 09900-4
HEIGHT OF PIPING LETTERING

Diameter of Pipe or Pipe Covering Height of Lettering
3/4 to 1-1/4 inches 1/2 inch
1-1/2 to 2 inches 3/4 inch
2-1/2 to Uinches 1-1/4 inches
8 to 10 inches 2-1/2 inches
Over 10 inches 3-1/2 inches
Notes:

1. Letter type shall be Helvetica Medium upper case. The manufacturer's instructions shall be
followed in respect to storage, surface preparation and application.

END OF SECTION

PAINTING
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SECTION 10200
LOUVERS AND VENTS

PART 1 - GENERAL

1.01 SUMMAR[
A. Section Includes:
1. Louvers and vents.
B. Related Sections include [ut are not necessaril[/limited to:
1. Division 00 - Procurement and Contracting Reluirements.
2. Division 01 - General Rel uirements.
3. Section 07100 - Flashing and Roofing Accessories.
4. Section 07920 — Sealants and Caulking.
1.02 [JUALIT) ASSURANCE
A. Referenced Standards:
1. Aluminum Association [AA
a. DAF 45, Designation Sl stem for Aluminum Finishes.
2. Air Movement and Control Association TAMCAL
3. ASTM International [ASTMII

a. B221, Standard Specification for Aluminum and Aluminum-Allo[1E[truded Bars,
Rods, Wire, Profiles, and Tules.

1.03 SUBMITTALS
A. Shop Drawings:

1. See Specification Section 01300 for re uirements for the mechanics and
administration of the sulmittal process.

2. Drawing showing location of each louver or vent, indicating size and arrangement
of [lank-off plates if reuired.

3. Product technical data including:

a. Acknowledgement that products sul mitted meet reCuirements of standards
referenced.

[ Manufacturerss installation instructions.

10200 LOUVERS AND VENTS
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c. Color chart showing manufacturer's full line of colors including el otic and
special colors for color selection LI 1Engineer.

PART 2 - PRODUCTS

2.01 MANUFACTURERS

A. Sullect to compliance with the Contract Documents, the following manufacturers are
acceptalle:

1.

Louvers:

a. Airolite Co.

[l Construction Specialties, Inc.
c. Ruskin Manufacturing.

d. Industrial Louvers, Inc.

e. American Warming.

B. Sulmit re[uest for sulktitution in accordance with Specification Section 0140.

2.02 MANUFACTURED UNITS

A. Louvers:
1. 4 IN deep.
2. Drainalle with [lades at 37-1/2 DEG.
3. Continuous [lade appearance.
4. ASTM B221 eltruded aluminum, allol1C03T5, minimum 0.081 IN thick.
5. Minimum free area: 8.58 STIFT for 4 (14 FT louver.

© o N O

Malimum pressure drop: 0.10 IN of water at 700 FPM.
Water penetration: 0.01 OZ/SF at 873 FPM.

AMCA certified.

Ruskin "ELF 375D ".

10. Insect screen:

a. 18-11mesh aluminum.

Install in standard aluminum frame.

B. Anchors, Fasteners, Reinforcing: Aluminum or stainless steel.

C. Finish:

10200

LOUVERS AND VENTS
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1. Architectural Class 1 coating per AA DAF 45.
a. AA-M12C22A41 clear anodized

D. Size: Refer to Mechanical Drawings for louver size, and refer to Architectural Drawings

for louver shapes.

PART 3 - ELECUTION

3.01 INSTALLATION

A.
B.

10200

Install products in accordance with manufactureris instructions.

Install anchoring and [racing accessories as re uired.

. Seal around perimeter on el terior and interior.

1. See Section 07920.
Install 0.040 IN aluminum flashing at sill to match louver.

1. See Section 071 00.

END OF SECTION

LOUVERS AND VENTS
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SECTION 10400
IDENTIFICATION DEVICES

PART 1 - GENERAL

1.01 SUMMAR[]
A. Section Includes:

1. Tag, tape and stenciling sLstems for e_uipment, piping, valves, pumps, ductwork
and similar items, and hazard and safet[/signs.

B. Related Specification Sections include ['ut are not necessaril(Jlimited to:
1. Division 00 - Procurement and Contracting Reluirements.
2. Division 01 - General Rel"uirements.

1.02 [JUALIT) ASSURANCE

A. Referenced Standards:

1. American SocietJof Mechanical Engineers [ASME
a. A13.1, Scheme for the Identification of Piping S( stems.

2. The International SocietJof Automation [1SAL

3. National Electrical Manufacturers Association/American National Standards
Institute INEMA/ANSI (]

a. Z535.1, Safet[1Color Code.
"1 Z535.2, Environmental and Facilitl1Safet(1Signs.
c. Z535.3, Criteria for Safetl1SIm/ols.
d. Z535.4, Product Safet(1Signs and Lalels.
4. National Fire Protection Association [INFPAT
a. 70, National Electrical Code INECT]
5. Occupational Safet[1and Health Administration [OSHA[Z
a. 29 CFR 1910.145, Specification for Accident Prevention Signs and Tags.
1.03 SUBMITTALS
A. Shop Drawings:
1. See Specification Section 01300 for reuirements for the mechanics and
administration of the sulmittal process.
10400 IDENTIFICATION DEVICES
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2. Product technical data including:

3.

a. Catalog information for all identification s stems.

"L Acknowledgement that products su mitted meet re uirements of standards
referenced.

Identification register, listing all items in PART 3 of this Specification Section to (e
identified, t{pe of identification s[stem to [e used, lettering, location and color.

PART 2 - PRODUCTS

2.01 MANUFACTURERS

A. Sullect to compliance with the Contract Documents, the following manufacturers are

acceptalle:

1. W.H. Brad(ICo.

2. Panduit.

3. Seton.

4. National Band and Tag Co.

5.

Carlton Industries, Inc.

B. Sulmit reLuest for sulstitution in accordance with Specification Section 01.40.

2.02 MANUFACTURED UNITS

A. Tipe A1 - Round Metal Tags:

1.

4.

Materials:

a. Aluminum or stainless steel.

7. Stainless steel shall (e used in corrosive environments.
Size:

a. Diameter: 1-1/2 IN minimum.

7. Thickness: 0.035 IN 20 GACminimum.

Falrication:

a. 3/177IN minimum mounting hole.

7. Legend: Stamped and filled with [lack coloring.

Color: Natural.

B. Tipe A2 - Rectangle Metal Tags:

10400

IDENTIFICATION DEVICES
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Materials: Stainless steel.

Size:

a. 3-1/2IN [11-1/2 IN minimum.

. Thickness: 0.03JIN 20 GACminimum.
Falrication:

a. 3/1JIN minimum mounting hole.

[l Legend: Stamped and filled with [lack coloring.

Color: Natural.

C. Tlpe A3 - Metal Tape Tags:

1.
2.

4.

Materials: Aluminum or stainless steel.
Size:

a. Width 1/2 IN minimum.

[l Length as reluired [Jtelt.

Fal rication:

a. 3/1UIN minimum mounting hole.

'l Legend: Emlossed.

Color: Natural.

D. Trpe B1- Sruare Nonmetallic Tags:

1.
2.

Materials: Filerglass reinforced plastic.
Size:

a. Surface: 2 112 IN minimum.

‘1 Thickness: 100 mils.

Falrication:

a. 3/10IN mounting hole with metal elelet.

"l Legend: Preprinted and permanentllem[ edded and fade resistant.

Color:

a. Background: Manufacturer standard or as specified.

[l Lettering: Black.

E. TCpe B2 - Nonmetallic Signs:

10400
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Materials: Filerglass reinforced or dural le plastic.
Size:

a. Surface: Asreluired [[telt.

. Thickness: [0 mils minimum.

Falrication:

a. Rounded corners.

[l Drilled holes in corners with grommets.

c. Legend: Preprinted, permanentlllem(edded and fade resistant for a 10 [ear
minimum outdoor duralilit( !

Color:
a. Background: Manufacturer standard or as specified.
[l Lettering: Black.

Standards for OSHA signs: NEMA/ANSI Z2535.1, NEMA/ANSI Z2535.2, NEMA/ANSI
Z535.3, NEMA/ANSI Z2535.4, OSHA 29 CFR 1910.145.

Tl pe D - Self-Adhesive Tape Tags and Signs:

1.
2.

Materials: Vin{ tape or vin{ cloth.
Size:

a. Surface: Asreluired [1telt.

‘1 Thickness: 5 mils minimum.
Falrication:

a. Indoor/Outdoor grade.

"L Weather and UV resistant inks.

c. Permanent adhesive.

d. Legend: Preprinted.

e. Wire markers to ['e self-laminating.
Color: White with [lack lettering or as specified.

Standards for OSHA signs: NEMA/ANSI Z535.1, NEMA/ANSI Z535.2, NEMA/ANSI
Z535.3, NEMA/ANSI Z2535.4, OSHA 29 CFR 1910.145.

G. Trpe E - Heat Shrinkalle Tape Tags:

10400

1.

Materials: Pollolefin.
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2. Size: Asreluired [1]telt.
3. FalTication:
a. Legend: Preprinted.
4. Color: White [Lackground, [lack printing.
H. TCpe F - Underground Warning Tape:
1. Materials: Pollethllene.
2. Size:
a. [JIN wide minimumL(.l
'L Thickness: 3.5 mils.
3. Falrication:
a. Legend: Preprinted and permanentlJim[edded.
[l Message continuous printed.
c. Tensile strength: 1750 PSI.
4. Color: As specified.

I.  Underground Tracer Wire:

1. Materials:
a. Wire:
100 12 GA AWG.
2(1 Solid.

[l Wire nuts: Waterproof tpe.
c. Split [olts: Brass.
2.03 ACCESSORIES
A. Fasteners:
1. Bead chain: [I][Trass, aluminum or stainless steel.
Plastic strap: N(lon, urethane or pollpropllene.

Screws: Self-tapping, stainless steel.

w0 D

Adhesive, solvent activated.

10400 IDENTIFICATION DEVICES
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2.04 MAINTENANCE MATERIALS

A

Where stenciled markers are provided, clean and retain stencils after completion and
include in eltra stock, along with rel‘uired stock of paints and applicators.

PART 3 - ELECUTION

3.01 GENERAL INSTALLATION

A.
B.

Install identification devices at specified locations.

All identification devices to e printed LI mechanical process, hand printing is not
acceptalle.

Attach tags to e uipment with sufficient surface or Lod[Jarea with solvent activated
adhesive applied to [ack of each tag.

Attach tags with 1/8 IN round or flat head screws to e _uipment without sufficient
surface or [Cbd[Jarea, or porous surfaces.

1. Where attachment with screws should not or cannot penetrate sulstrate, attach
with plastic strap.

Single items of e[Luipment enclosed in a housing or compartment to e tagged on
outside of housing.

1. Several items of e[ uipment mounted in housing to [e individualll1tagged inside the
compartment.

Tracer Wire:

1. Attach to pipe at a malimum of 10 FT intervals with tape or tie-wraps.

Continuous pass from each valve "ol and al‘ove grade at each structure.

Coil enough wire at each valve [ol]to eltend wire a foot al ove the ground surface.

1,000 FT malimum spacing ['etween valve [0l es.

o M w D

If split Tolts are used for splicing, wrap with electrical tape.

[l If wire nuts are used for splicing, knot wire at each splice point leaving [1IN of wire
for splicing.

7. Use continuous strand of wire [etween valve [ollwhere possille.

a. Continuous length shall e no shorter than 100 FT.

3.02 SCHEDULES

A

10400

Process Sistems:
1. General:

a. Provide arrows and markers on piping.

IDENTIFICATION DEVICES
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100 At 20 FT malimum centers along continuous lines.
2[1 At changes in direction [routelor o_structions.
301 At valves, risers, "T" [oints, machiner(or e[ uipment.

411 Where pipes pass through floors, walls, ceilings, cladding assem(lies and
like ol structions provide markers on [oth sides.

Position markers on [bth sides of pipe with arrow markers pointing in flow
direction.

107 If flow is in [oth directions use doulle headed arrow markers.

Appliitapes and stenciling in uniform manner parallel to piping.

2. Trenches with piping:

a.

[l

Tag tCpe: TiCpe F - Underground Warning Tape
Location: Halfwallletween top of piping and finished grade.
Letter height: 1-1/4 IN minimum.
Natural gas or digester gas:
101 Color: [ellow with [lack letters.
20 Legend:
all Firstline: “CAUTION CAUTION CAUTION”
11 Second line: “BURIED GAS LINE BELOW”
Potal'le water:
101 Color: Blue with [lack letters.
201 Legend:
all Firstline: “CAUTION CAUTION CAUTION”
11 Second line: “BURIED WATER LINE BELOW”
Storm and sanitarJsewer lines:
171 Color: Green with [lack letters.
2(1 Legend:
all Firstline: “CAUTION CAUTION CAUTION”
11 Second line: “BURIED SEWER LINE BELOW”

‘Nonpotalle[water piping, e[ cept 3 IN and smaller irrigation pipe:

IDENTIFICATION DEVICES
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101 Color: Green with [lack letters.
2(] Legend:
all First line: “CAUTION CAUTION CAUTION”
I} Second line: “BURIED NONPOTABLE WATER LINE BELOW”

h. Chemical feed piping (e.g., chlorine solution, polLmer solution, caustic solution,
etc.[]

101 Color: [ellow with [lack letters.
2[1 Legend:
all Firstline: “CAUTION CAUTION CAUTION”
1’1 Second line: “BURIED CHEMICAL LINE BELOW”
i. Other piping [e.g., compressed air, irrigation, refrigerant, heating water, etc.[:
100 Color: [ellow with [lack letters.
2[1 Legend:
all Firstline: “CAUTION CAUTION CAUTION”
I} Second line: “BURIED PIPE LINE BELOW”
3. [Uard valves, [uried, with valve [o[1and concrete pad:
a. Tagtipe: Trpe A2 - Rectangle Metal Tags.

[l Fastener: 3/107IN [17/8 IN plastic screw anchor with 1 IN [1]stainless steel pan
head screw.

c. Legend:
107 Letter height: 1/4 IN minimum.
21 Valve designation as indicated on the Drawings (e.g., “V-xxx").
4. Valves and slide gates:
a. Tagtipe:
171 Outdoor locations: Tl pe B1 - STuare Nonmetallic Tags.
2[1 Indoor noncorrosive:
all TCpe A1 - Round Metal Tags.
‘17 Tpe B1 - S’ uare Nonmetallic Tags.

301 Indoor corrosive:

10400 IDENTIFICATION DEVICES

CAM #25-0048
Exhibit 1C
Page 123 of 350



PROCECT NO. 11843 PROGRESSO VILLAGE STORM WATER IMPROVEMENTS

all Stainless steel T pe A1 - Round Metal Tags.
[ TCpe B1 - SCuare Nonmetallic Tags.
'L Fastener:
10 TLpe A1: Chain of the same material.
2[1 TCpe B1: Stainless steel chain.
c. Color: Per ASME A13.1 corresponding to the piping sl stem.
d. Legend:
101 Letter height: 1/4 IN minimum.
2[1 Valve designation as indicated on the Drawings (e.g., “V-xxx").

5. Process eluipment [e.g., pumps, pump motors, Llowers, air compressors, [ar
screens, clarifier drive mechanism, etc.[}

a. Tag tlpe:
10 TCpe B2 - Nonmetallic Signs.
2[1 TCpe D - Self-Adhesive Tape Tags and Signs.
30 TiLpe G - Stenciling SLstem.

'L Fastener:
100 Self.
2[1 Screws.
3[1 Adhesive.
c. Legend:

101 Letter height: 1/2 IN minimum.

2[1 Equipment designation as indicated on the Drawings (e.g., “Primary Sludge
Pump P-xxx”).

[l Piping sistems:
a. Tagtlpe:
171 Outdoor locations: Tl pe G - Stenciling Si stem.
2[1 Indoor locations:
all Tlpe D - Self-Adhesive Tape Tags and Signs.
(17 TCpe G - Stenciling S stem.

10400 IDENTIFICATION DEVICES
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[l Fastener: Self.

C.

d.

Color: Per ASME A13.1.

Legend:

10 Letter height: Manufacturers standard for the pipe diameter.
2[1 Mark piping in accordance with ASME A13.1.

3[1 Use piping designation as indicated on the Drawings.

40 Arrow: Single arrow.

Process tanks (over 1000 GAL[land [asins, [e.g., chemical storage, clarifiers,
trickling filters, digesters, etcl!

a.

Tag ti pe:

100 Tipe B2 - Nonmetallic Signs.
2[1 TLpe G - Stenciling SLstem.
Fastener:

100 Screw.

201 Self.

Location as directed [ [ /Owner.
Legend:

101 Letter height: 4 IN minimum.

201 Equipment designation as indicated on the Drawings (e.g., “Clarifier CL-
xXxX").

Tanks (less than 1000 GAL[Te.g., [Teak tanks, chemical tanks, hTdro-pneumatic
tanks, air receivers, etc.[]

a.

Tag tipe:

100 Trpe D - Self-Adhesive Tape Tags and Signs.
2] Trpe G - Stenciling Sl stem.

Fastener: Self.

Legend:

100 Letter height: 2 IN minimum.

201 Equipment designation as indicated on the Drawings (e.g., “Polymer
Storage Tank Txxx”)

IDENTIFICATION DEVICES
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9. ELuipment that starts automaticall:
a. Tagtlpe:
10) T pe B2 - Nonmetallic Signs.
2[1 Tipe D - Self-Adhesive Tape Tags and Signs.
'L Fastener:
10] Tl pe B2 - Screw or adhesive.
21 TCpe D - Self.
c. Size: 5INI7IN
d. Location: [I[JE[uipment namell[l.
e. Legend:
100 OSHA Warning Sign.
2[1 Description of Warning: “THIS MACHINE STARTS AUTOMATICALLY”.
B. Instrumentation S’stems:
1. Instrumentation Eluipment [e.g., flow control valves, primar(lelements, etc.[!
a. Tag tlpe:
101 Outdoor locations: Tl pe B1 - Sl uare Nonmetallic Tags.
2[1 Indoor noncorrosive:
all Trpe A1 - Round Metal Tags.
(171 TCpe B1 - SCuare Nonmetallic Tags.
31 Indoor corrosive:
all Stainless steel TIpe A1 - Round Metal Tags.
(17 TCpe B1 - SCuare Nonmetallic Tags.
'l Fastener:
100 Tr'pe A1: Chain of the same material.
201 Trpe B1: Stainless steel chain.
c. Legend:
101 Letter height: 1/4 IN minimum.

2[1 Equipment ISA designation as indicated on the Drawings (e.g., “FIT-xxx").

10400 IDENTIFICATION DEVICES
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Enclosure for instrumentation and control el uipment, [e.g., PLC control panels,
etc.[

a.

L

Tag tipe: Tipe C - Phenolic Name Plates.

Fastener: Screws.

Legend:

10 Letter height: 1/2 IN minimum.

2] Elfuipment name [(e.g., "PLC CONTROL PANEL PCP-[T1"[]

Components inside el uipment enclosure, (e.g., PLC’s, control relals, contactors,

and timers(

a. Tagtipe: Tipe D - Self-Adhesive Tape Tags.
. Fastener: Self.

c. Legend:

10 Letter height: 3/10IN minimum.

2[1 Description or function of component [e.g., "PLC-xxx” or “CR-[I 1"

Through enclosure door mounted components (e.g., selector switches, controller
digital displaLs, etc.[

a.

[l

Tag tipe: Tipe C - Phenolic Name Plates.
Fastener: Screws.

Legend:

101 Letter height: 1/4 IN minimum.

2[1 Component ISA tag number as indicated on the Drawings (e.g., “HS-xxx").

C. HVAC Sistems:

10400

1.

General:

a.

Provide arrows and markers on ducts.

100 At 20 FT malimum centers along continuous lines.

2[1 At changes in direction [routel lor ol structions.

301 At dampers, risers, [ranches, machiner(Jor e[ uipment.

411 Where ducts pass through floors, walls, ceilings, cladding assem(lies and
like ol structions provide markers on [oth sides.

Position markers on [oth sides of duct with arrow markers pointing in flow
direction.

IDENTIFICATION DEVICES
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107 If flow is in [oth directions use doulle headed arrow markers.

Appltapes and stenciling in uniform manner parallel to ducts.

HVAC Eluipment [e.g., unit heaters, el haust fans, air handlers, etc.[

a. Tagtlpe:
10 TLpe B2 - Nonmetallic Signs.
2] Tipe C - Phenolic Name Plates.
. Fastener: Screws.
c. Legend:
101 Letter height: 1 IN minimum.
20 Eluipment designation as indicated on the Drawings (e.g., "EF-[11"0]
Ductwork:
a. Tag tlpe:
10 TLpe D - Self-Adhesive Tape Tags and Signs.
201 Tipe G - Stenciling Sistem.
. Fastener: Self.
c. Legend:

101 Letter height: 1 IN minimum.
21 Description of ductwork, (e.g., “AIR SUPPLY?).

3[1 Arrows: Single arrow.

Enclosure for instrumentation and control e uipment, [e.g., fan control panels, etc.[!

a.

[l

Tag tipe: Tipe C - Phenolic Name Plates.
Fastener: Screws.

Legend:

100 Letter height: 1/2 IN minimum.

2[1 Eluipment designation as indicated on the Drawings [e.g., "FAN CONTROL
PANEL FCP-[TT117]

Wall mounted thermostats:

a.

Tag tipe: Trpe D - Self-Adhesive Tape Tags and Signs.

Fastener: Self.

IDENTIFICATION DEVICES
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Legend:
10 Letter height: 3/10IN minimum.

2[] Description of e[ uipment controlled (e.g., "UH-[11" or AHU-[TT"[]

[l Components inside equipment enclosure, (e.g., controller’s, control relays,
contactors, and timers(?

a.

[l

Tag tpe: Tipe D - Self-Adhesive Tape Tags and Signs.
Fastener: Self.

Legend:

10 Letter height: 3/10IN minimum.

2[] Description or function of component (e.g., "CR-[ 1Ll

7. Through enclosure door mounted el uipment [e.g., selector switches, controller
digital displaLs, etc.[

a.

L

Tag tCpe: Tipe C - Phenolic Name Plates.
Fastener: Screws.

Legend:

10 Letter height: 1/4 IN minimum.

2[1 Component tag num(er as indicated on the Drawings or as defined (1
contractor (e.g., “HS-xxx").

D. Electrical S(stems:

1. Trenches with ductCanks, direct-Curied conduit, or direct-Curied wire and calle.

a.

[l

Tag tipe: Trpe F - Underground Warning Tape.
Letter height: 1-1/4 IN minimum.
Location:

10 Where trench is 12 IN or more [elow finished grade: In trench [/IN Celow
finished grade.

201 Where trench is less than 12 IN [Celow finished grade: In trench 3 IN Celow
finished grade.

Electrical power ’e.g., low and medium voltage'
171 Color: Red with [lack letters.
2] Legend:
all First line: “CAUTION CAUTION CAUTION”.

IDENTIFICATION DEVICES
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"1 Second line: “BURIED ELECTRIC LINE BELOW”.

e. Communications (é.g., telephone, instrumentation, LAN, SCADAL

101 Color: Orange with [lack letters.
2] Legend:
all Firstline: “CAUTION CAUTION CAUTION”.
11 Second line: “BURIED COMMUNICATION LINE BELOW”.

2. Switchgear, switchoards and motor control centers:

a. Tagtipe: Tipe C - Phenolic Name Plates.

[l Fastener: Screws.

C.

Main e_uipment legend:
10 Letter height:
all First line: 1 IN minimum.
11 Sulseluent lines: 3/8 IN minimum.
201 First line: Eluipment name [e.g., "MAIN SWITCHBOARD MSBI 1"
301 Second line:

all Source of power [e.g., "FED FROM MCCII11/LOCATED IN ROOM
RERN

(17 Include the [uilding name or num(er if the source is in another Cuilding.
4[] Third line: System voltage and phase (e.g., “480/277 V, 3PH").
507 Fourth line: Date installed (e.g., “INSTALLED JULY 20xx”).
Main and feeder device legend:
107 Letter height: 3/8 IN minimum.

2(1 Description of load (e.g., “MAIN DISCONNECT”, "PUMP Pxxx" or
"PANELBOARD HP[T T[]

3. Panellbards and transformers:

Tag tipe: Tipe C - Phenolic Name Plates.
Fastener: Screws.

Legend:

100 Letter height:

IDENTIFICATION DEVICES
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all First line: 3/8 IN minimum.
(1] Sulseluent lines: 3/1IN minimum.

201 First line: Eluipment name [e.g., "PANELBOARD LP[ 11! or
"TRANSFORMER TI11"0

3[1 Second line [panel obards onl( 11 Sistem voltage and phase (e.g.,
“208/120V, 3PH”).

4[] Third line:

all Source of power (e.g., "FED FROM MCCLILILOCATED IN ROOM
EEREN

[ Include the Luilding name or numLer if the source is in another Luilding.

501 Fourth line: Date installed (e.g., “INSTALLED JULY 20xx”).

Transfer switches:

Tag tCpe: T pe C - Phenolic Name Plates.
Fastener: Screws.
Legend:
10 Letter height:
all First line: 3/8 IN minimum.
11 Sulseluent lines: 3/17IN minimum.

201 First line: Eluipment name ’e.g., "AUTOMATIC TRANSFER SWITCH
ATSITTIT

3[1 Second line: Normal source of power (e.g., "NORMAL SOURCE FED
FROM MCCI 11"

4[] Third line: Emergenclisource of power [e.g., "EMERGENC[] SOURCE
FED FROM SGENITI"

501 Fourth line: Date installed (e.g., “INSTALLED JULY 20xx”).

Safety switches, separately mounted circuit breakers and motor starters, VFD'’s,
etc.:

a.

Tag tipe: Tipe C - Phenolic Name Plates.
Fastener: Screws.

Legend:

100 Letter height: 1/4 IN minimum.

IDENTIFICATION DEVICES
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2[] First line: Description of load el uipment is connected to [e.g., "PUMP
PLITM

Enclosure for instrumentation and control e[ uipment, [e.g., lighting control panels,
etc.[]

a.

L

Tag tipe: T pe C - Phenolic Name Plates.

Fastener: Screws.

Legend:

10 Letter height: 1/2 IN minimum.

2[1 Eluipment name [e.g., "LIGHTING CONTROL PANEL LCP[ "

Components inside el uipment enclosures (e.g., circuit [ reakers, fuses, control
power transformers, control rela’s, contactors, timers, etc.[!

a.

L

Tag tpe: TLpe D - Self-Adhesive Tape Tags and Signs.
Fastener: Self.

Legend:

10 Letter height: 3/10IN minimum.

211 Description or function of component (e.g., "M-xxx", “CR-xxx” or “TR-[ 11"

Through enclosure door mounted el uipment [e.g., selector switches, controller
digital displars, etc.?

a.

[l

Tag tipe: Tipe C - Phenolic Name Plates.
Fastener: Screws.

Legend:

107 Letter height: 1/4 IN minimum.

2[1 Component tag numer as indicated on the Drawings or as defined [T
contractor (e.g., “HS-xxx").

Conductors in control panels and in pull or [unction [ol'es where multiple circuits
elist.

a.

Tag tipe: Tipe D - Self-Adhesive Tape Tags.
Fastener: Self.

Tag conductor at [oth ends.

Legend:

100 Letter height: 1/8 IN minimum.

IDENTIFICATION DEVICES
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2[] Circuit num(er or wire num(er as scheduled on the Drawings or as
furnished with the e uipment.

10. Conductors in handholes and manholes.

11.

12.

13.

Tag tipe: Tlpe A3 - Metal Tape Tags.
Fastener: N(lon strap.

Tag conductor at [both ends.

Legend:

101 Letter height: 1/8 IN minimum.

2[] Circuit numLer or wire numCer as scheduled on the Drawings.

Grounding conductors associated with grounding electrode s stem in accordance
with the following:

a.

L

Tag tipe: Tipe D - Self-Adhesive Tape Tags.
Fastener: Self.

Legend:

101 Letter height: 1/8 IN minimum.

2[1 Function of conductor (e.g., "MAIN BONDING LUMPER", "TO GROUND
RING", "TO MAIN WATER PIPE"L.

Flash protection for switch[oards, paneloards, industrial control panels and motor
control centers:

a.

[l

C.

Tag tipe: Trpe D - Self-Adhesive Tape Signs.
Fastener: Self.

Legend: Per NFPA 70.

Entrances to electrical rooms:

Tag tipe: Tipe B2 - Nonmetallic Signs.
Fastener: Screw or adhesive.

Size: 5IN J7 IN.

Location: Each door to room.

Legend:

171 OSHA Danger Sign.

21 Description of Danger: “HIGH VOLTAGE, AUTHORIZED PERSONNEL
ONLY”.

IDENTIFICATION DEVICES
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14. El'uipment where more than one [1[ voltage source is present:
a. Tagtlpe:
10) T pe B2 - Nonmetallic Signs.
'L Fastener:
107 Screw or adhesive.
201 Self.
c. Size: 1-3/4IN [12-1/2 IN.
d. Location: Elterior face of enclosure or culical.
e. Legend:
10 OSHA Danger Sign.
211 Description of Danger: “MULTIPLE VOLTAGE SOURCES".
3.03 HAZARD AND SAFET(] SIGNS
A. Provide 25 Hazard and Safet[]Signs:
1. Tipe B2.

2. Inscription as directed [1JOwner.

END OF SECTION
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SECTION 10444
SIGNAGE

PART 1 - GENERAL

1.01 SUMMAR[
A. Section Includes:
1. Room identification signs.
2. Other identification signs:
a. Fire and/or smoke Larrier identification signs.
3. Aluminum letters.
B. Related Specification Sections include [ut are not necessarilJlimited to:
1. Division 00 - Procurement and Contracting Reluirements.
2. Division 01 - General Rel uirements.
3. Section 10400 - Identification Devices.
1.02 [JUALIT) ASSURANCE
A. Referenced Standards:
1. Americans with Disalilities Act [ADA
a. Accessililitl/Guidelines for Buildings and Facilities [ADAAGI
2. ASTM International [ASTMII
a. B2} Standard Specification for Aluminum-Allol1Sand Castings.
3. Building code:
a. International Code Council ICCTJ

177 International Building Code and associated standards, As well as Florida
Building Code, 2015 Edition including all amendments, referred to herein as
Building Code.

1.03 DEFINITIONS

A. Wet and/or Corrosive Areas: For the purposes of this Specification Section, the
following rooms or areas are considered wet and/or corrosive:

1.04 SUBMITTALS

A. Shop Drawings:

10444 SIGNAGE
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See Specification Section 01300 for reuirements for the mechanics and
administration of the sulmittal process.

2. Product technical data including:
a. Acknowledgement that products sulmitted meet re_uirements of standards
referenced.
. Manufactureris installation instructions.
c. Color charts for Engineeris color selection.
10 Color selection shall [e made from manufacturer's complete color line
including all premium and special colors.
3. Schedule of all signs indicating teLt and graphics.
4. Lalout drawings of all signage showing size, letter st(le, te(t, Corder, finish, and
installation detail.
a. Provide drawings for:
10 Room, and stair identification signs.
2[1 Fire and/or smoke Larrier identification signs.
301 Aluminum letters.
B. Samples:

1.

Room stair identification signs.

2. Fire and/or smoke [arrier identification signs.

3. Aluminum letters.

PART 2 - PRODUCTS

2.01 MANUFACTURERS

A. SulTect to compliance with the Contract Documents, the following manufacturers are
acceptalle:

10444

1.

Room stair identification signs:

a. ASE - Architectural Signs and Engraving.
"1 ASI Signage Innovations.

c. Best Sign Sistems.

d. Mohawk Sign S(stems.

e. Nelson-Harkins.

SIGNAGE
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f. Southwell Co.
g. Stamprite Supersine Identification Specialists.

2. Fire and/or smoke [ arrier identification signs:

a. Bradll
(1. Panduit.
c. Seton.

d. Carlton Industries.
3. Aluminum letters:
a. A R K Ramos Manufacturing Co., Inc.
[l ASI Signage Innovations.
c. Leeds Architectural Letters.
d. Metal Arts.
e. Metallic Arts.
f.  The Southwell Co.
B. Sulmit reLuest for sulstitution in accordance with Specification Section 01.40.
2.02 MATERIALS
A. Room and Stair Identification Signs:
1. Interior:

a. Dri] non-corrosive areas: Melamine plastic suital le for raised lettering and
Braille.

[l Wet and/or corrosive areas: Aluminum or filerglass suital le for raised lettering
and Braille.

2. Eflterior: Aluminum or filerglass suital le for raised lettering and Braille.
B. Fire and/or Smoke Barrier Identification Signs:

1. Self-adhesive vin[l tape or vin[l cloth Stenciling s’ stem.
C. Aluminum Letters:

1. Cast aluminum ASTM B2[1

2. For machine cut letters, provide aluminum of appropriate allo’1and hardness.

10444 SIGNAGE
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2.03 FABRICATION

A. Room ldentification Signs:

1.

General:

a.

Raised telt, Lorder and graphics.
10 Minimum 1/32 IN height.

2[1 Provide international graphic s m[ologlfor all toilet, locker and shower
rooms or com/(inations thereof, and for unise(Jtoilet rooms and stairs.

301 Provide handicap s m( ol on all signs for rooms meeting handicap
rel uirements.

Grade 2 Braille.

Finish: Eggshell.

101 Color: To [ e selected.
Telt:

10 TLpeface: Sans Serif.

201 Size: Minimum 3/4 IN high.

Telt as indicated in the SCHEDULES Article in PART 3 of this Specification
Section.

Erterior signs shall e rated for elterior use.

All signs shall complIwith rel uirements of ADA state or local authorit(} as
appropriate.

B. Fire and/or Smoke Barrier Identification Signs:

10444

1.

Self-adhesive tape tags and signs:

a. Materials: Vin[ tape or vintl cloth.
‘1 Size:
100 Surface: As reluired [Ttelt.
201 Thickness: 5 mils minimum.
c. Falrication:

100 Indoor/Outdoor grade.
2[1 Weather and UV resistant inks.

300 Permanent adhesive.

SIGNAGE
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Legend: Preprinted.

Self-laminating.

d. Color: White with [lack lettering or as specified.

2. Stenciling sstem:

a. Materials:

10

2[]

Elterior t[ pe stenciling enamel.

Either [rushing grade or pressurized sprallcan form and grade.

[l Size: Asreluired.

c. FalTrication:

10

Legend: As reluired.

d. Color: Black or white for [lest contrast.

C. Hazard Communication Signage [OSHA signagel: See Specification Section 10400.

D. Aluminum Letters:

1.

General:

a. Cast aluminum, machine cut or laser cut aluminum.

[l Finish: Anodized.

c. Color: Clear.

d. Mounting:
100 1 IN prolected.
20 Provide stainless steel mounting studs.
e. Telt as indicated in the SCHEDULES Article in PART 3 of this Specification
Section.
2. Letters:
a. Stlle: Helvetica.
"1 Size: Upper case, 2 IN high.
c. Depth: 3/8 IN.
3. Provide true angles, crisp corners and straight edges with no Currs or pitting in the
surface.
E. Site Signs:

10444
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2.04 MAINTENANCE MATERIALS

A. Where stenciled markers are provided, clean and retain stencils after completion and
include in eltra stock, along with reluired stock of paints and applicators.

PART 3 - ELECUTION

3.01 INSTALLATION

A. Room ldentification Signs:

1.

3.

Install signs using foam tape for interior signs and stainless steel screws [minimum
of two [2[1 for el terior signs.

a. Stainless steel screws shall [e painted to match sign color.
Mounting Locations:

a. Tactile characters on signs shall [ e located 48 IN minimum alove the finished
floor or ground surface, measured from the [aseline of the lowest tactile
character and L0 IN maLimum alove the finish floor or ground surface,
measured from the [aseline of the highest tactile character.

[l Where a tactile sign is provided at a door, the sign shall (e located alongside
the door at the latch side. Where a tactile sign is provided at doulle doors with
one active leaf, the sign shall ['e located on the inactive leaf. Where a tactile
sign is provided at doulle doors with two active leafs, the sign shall [e located
to the right side of the right hand door. Where there is no wall space at the
latch side of a single door or at the right side of doulle doors, signs shall (e
located on the nearest adiacent wall.

c. Signs containing tactile characters shall (e located so that a clear floor space of
18 IN minimum 1718 IN minimum, centered on the tactile characters, is
provided elond the arc of anl1door swing [etween the closed position and 45
degree open position.

Interior and el terior signs identifling permanent rooms and spaces shall compl(’
with ADA state or local authorit(] as appropriate.

B. Fire and/or Smoke Barrier Identification Signs:

1.
2,
3.
4,

Provide marking and identification in compliance with Building Code.
Locate in accessil le concealed floor, floor-ceiling, or attic spaces.
Repeat at intervals not e[ ceeding 15 FT measured horizontall(

Lettering: Not less than 1/2 IN high.

C. Aluminum Letters:

1.
2.

10444

Install letters where indicated on Drawings.

Mount to walls with 1 IN prolection in accordance with manufactureris instructions.
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3.02 SCHEDULES

A. Room ldentification Signs:

BUILDING LOCATION MOUNTING VERBIAGE REMARKS
OPERATIONS BUILDING
DOOR 11-102A ECTERIOR OFFICE 2
DOOR 11-102B INTERIOR OFFICE 3
DOOR 11-103A ECTERIOR MAINTENANCE 2
DOOR 11-103D INTERIOR MAINTENANCE 3
DOOR 11-104A INTERIOR LUNCH ROOM 3
DOOR 11-105A INTERIOR WOMEN 1,3
DOOR 11-10CA INTERIOR MENIS LOCKER ROOM 1,3
DOOR 11-107A ECTERIOR OPERATIONS 2
DOOR 11-108A INTERIOR INVENTOR[] 3
DOOR 11-108A INTERIOR INVENTOR[]J 2
SLUDGE HANDLING BUILDING
DOOR 11-109A ECJTERIOR TRUCK LOADING 2
DOOR 11-109C ECJTERIOR TRUCK LOADING 2
DOOR 11-109E ECTERIOR TRUCK LOADING 2
DOOR 11-110A ECTERIOR AUTILLIARI STORAGE 2
DOOR 11-111A INTERIOR POLMER STORAGE 2
DOOR 11-112A INTERIOR STAIR 1,3
PUMP ROOM
DOOR 11-112A INTERIOR AUTHORIZED PERSONNEL 2
ONLI[]
PUMP ROOM
DOOR 11-112B INTERIOR AUTHORIZED PERSONNEL 2
ONL[]
DOOR 11-112B INTERIOR TRUCK LOADING 3
PUMP ROOM
DOOR 11-112C E'TERIOR AUTHORIZED PERSONNEL 2
ONLI[]
DOOR 11-113A E'TERIOR STAIR 2
DOOR 11-202A INTERIOR SLUDGE DEWATERING 2
DOOR 11-203A INTERIOR UNISEJ RESTROOM 1,3
DOOR 11-204A INTERIOR OPERATOR ROOM 2
DOOR 11-204A INTERIOR STAIR 1,3
DOOR 11-204B INTERIOR SLUDGE THICKENING 2
DOOR 11-204B INTERIOR OPERATOR ROOM 3
10444 SIGNAGE
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BUILDING LOCATION MOUNTING VERBIAGE REMARKS
ELECTRICAL ROOM
DOOR 11-205A INTERIOR AUTHORIZED PERSONNEL 2
ONL[
ELECTRICAL ROOM
DOOR 11-205B INTERIOR AUTHORIZED PERSONNEL 3
ONLO
DOOR 11-20CA EOTERIOR SLUDGE THICKENING 2
DOOR 11-207A INTERIOR UTILITC ROOM 2
DOOR 11-208B INTERIOR STAIR 1,3
DOOR 11-208B INTERIOR SLUDGE DEWATERING 2
ROOF ACCESS
DOOR 11-208C INTERIOR AUTHORIZED PERSONNEL 3
ONLO
REMARKS:
1. Provide Universal Graphic Sm/olog’l
2. Mount adiacent to pull side of door.
3. Mount adlacent to push side of door.
B. Fire and/or Smoke Barrier Identification Signs:
1. FIRE AND/OR SMOKE BARRIER - PROTECT ALL OPENINGS
END OF SECTION
10444 SIGNAGE
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SECTION 10520
FIRE PROTECTION SPECIALTIES

PART 1 - GENERAL

1.01 SUMMAR[
A. Section Includes:
1. Portalle fire el tinguishers.
B. Related Specification Sections include ['ut are not necessaril[Jlimited to:
1. Division 00 - Procurement and Contracting Reluirements.
2. Division 01 - General Rel uirements.
3. Section 05500 - Metal Fal rications.
1.02 JUALITL) ASSURANCE
A. Referenced Standards:
1. Americans with Disalilities Act [ADA
a. 2010 ADA Standards for Accessil_le Design.
2. National Fire Protection Association INFPAL
a. 10, Standard for Portalle Fire Eltinguishers.
3. Underwriters Laloratories, Inc. [UL[
a. 8, Water Based Agent Fire Eltinguishers.
"1 154, Carlon Diolide Fire Eltinguishers.
c. 299, DriiChemical Fire Eltinguishers.
d. [2r] Water Fire Eltinguishers.
e. 711, Rating and Fire Testing of Fire Eltinguishers.
f. 2129, Halocarlon Clean Agent Fire Eltinguishers.
1.03 DEFINITIONS

A. Authoritl]Having Curisdiction [AHLTJ Building official, fire chief, fire marshal or other
individual having statutor(authorit(

1.04 SUBMITTALS

A. Shop Drawings:
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1. See Specification Section 01300 for rel uirements for the mechanics and
administration of the sulmittal process.

2. Product technical data including:

a. Acknowledgement that products sulmitted meet re_uirements of standards
referenced.

. Manufactureris installation instructions.
c. Ratings and classification of el tinguishers.
B. Contract Closeout Information:
1. Operation and Maintenance Data:

a. See Specification Section 01300 for rel uirements for the mechanics,
administration, and the content of Operation and Maintenance Manual
sulmittals.

1.05 DELIVER[, STORAGE, AND HANDLING

A. Deliver and install filled and charged e(tinguishers [ust prior to Luilding occupancLl

PART 2 - PRODUCTS

2.01 ACCEPTABLE MANUFACTURERS

A. Sullect to compliance with the Contract Documents, the following manufacturers are
acceptalle:

1. Fire eltinguishers:
a. Amerel]Corporation.
"l Ansul — Tlco Fire Protection Products.
c. Badger Fire Protection.
d. United Technologies - Kidde.
e. Buckele Fire E[uipment.
2. Fire eltinguisher signs:
a. Seton.
"1 Compliance Signs.
c. Safetl1Sign.

B. Sulmit re[uest for sulstitution in accordance with Specification Section 0140.

10520 FIRE PROTECTION SPECIALTIES

CAM #25-0048
Exhibit 1C
Page 145 of 350



PROCECT NO. 11843 PROGRESSO VILLAGE STORM WATER IMPROVEMENTS

2.02 MANUFACTURED UNITS
A. Fire Etinguisher (FELT
1. Steel [odied, all metal top (headand valves.
2. Multi-purpose drlichemical el tinguisher with hose and nozzle.

3. Provide one [Llisted 10 LB. 4A-[0BC eltinguisher for each fire e[ tinguisher
location [FE[ T lindicated on Drawings.

4. Finish: Red with epolTifinish coat.
B. Wall Brackets:
1. Bracket tLpe to fit specified el tinguisher.
2. Furnish [racket for each eltinguisher not in calinet.
3. Bracket to [ e finished in red or [ lack enamel.
C. Fire ELtinguisher Signage:
1. Single faced: SETON [21999.
2. Doulle faced: SETON 22001.

PART 3 - ECECUTION

3.01 INSTALLATION
A. Install products in accordance with manufactureris instructions and NFPA 10.
1. Install units with eltinguisher top not over 48 IN alove floor.

2. Install wall [rackets to concrete or masonr(isul strate with self-tapping concrete
anchors.

a. See Specification Section 05500.
B. Fire eltinguisher locations shown on Drawings are approlimate locations.
1. Verifl1all e[tinguisher mounting locations with the AH1
C. Provide "FIRE E['TINGUISHER" sign for each eltinguisher location.

1. Provide single or dou(le faced sign to provide optimum visiTilit" for el tinguisher
location.

END OF SECTION
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SECTION 11005
ECJUIPMENT - BASIC RECJUIREMENTS

PART 1 - GENERAL

1.01 SUMMAR[]
A. Section Includes:

1. Reluirements of this Specification Section appllito all e[uipment provided on the
Prolect including those found in other Divisions even if not specificalllIreferenced in
individual "Eluipment" Articles of those Specification Sections.

B. Related Sections include [ut are not necessaril " limited to:
1. Division 01 - General Rel uirements.

Section 1502 — Ductile Iron Pipe.

Section 3300 - Cast-in-Place Concrete.

Section 05010 - Metal Materials.

o & 0N

Section 07920 - Sealants and Caulking.
(1 Section 09900 - Painting.
7. Section 10400 - Identification Devices.
1.02 JUALIT) ASSURANCE
A. Referenced Standards:
1. American Bearing Manufacturers Association /ABMAL
2. American Gear Manufacturers Association TAGMAT
3. ASTM International [ASTMIZ

a. E1934, Standard Guide for Elamining Electrical and Mechanical Euipment
with Infrared Thermograph!!

[l F593, Standard Specification for Stainless Steel Bolts, He[1Cap Screws, and
Studs.

4. Hrdraulic Institute THI

a. 9.114, Centrifugal and Vertical Pumps for Vil ration Measurements and
Allowalle Valves.

5. International Electrotechnical Commission [IECI]

"1 Institute of Electrical and Electronics Engineers, Inc. [IEEET]

11005 EOUIPMENT - BASIC RELJUIREMENTS
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International Organization for Standardization [ISO!:

a. 1940, Mechanical Vilration - Balance [Jualit'JRel uirements for Rotors in a
Constant [Rigid[ /State - Part 1: Specification and Verification of Balance
Tolerances.

[l 21940-11, Mechanical ViLration - Rotor Balancing - Part 11: Procedures and
Tolerances for Rotors with Rigid Behavior.

National Electrical Manufacturers Association INEMAI

a. 250, Enclosures for Electrical El uipment (1000 Volts Malimum(.
'L ICS [}, Enclosures for Industrial Control and Si stem.

c. MG 1, Motors and Generators.

InterNational Electrical Testing Association INETAL

a. ATS, Acceptance Testing Specification for Electrical Power Distril_ution
Eluipment and S(stems.

National Fire Protection Association INFPAL

a. 70, National Electrical Code INEC[J

National Institute for Certification in Engineering Technologies INICETL.
National Institute of Standards and TechnologJ[INISTL!

Occupational Safetland Health Administration [OSHAT

a. 29 CFR 1910, Occupational Safet[’and Health Standards, referred to herein as
OSHA Standards.

Underwriters Laloratories, Inc. [ULT]
a. 508, Standard for SafetlJIndustrial Control ECuipment.
[l 508A, Standard for Safet(]Industrial Control Panels.

c. [98A, Standard for Industrial Control Panels Relating to Hazardous [Classified[
Locations.

VilTration Institute.

B. Natural fre[ uencllanallsis firm:

11005

1.

An independent firm, whose sole or principal part of its [usiness is the calculation
of and anal(sis of natural freCuencies of rotating el uipment.

Minimum of 10 [ears el perience.

Emplols a registered professional engineer who has elperience in finite element
anallsis, rotordhamic anallsis and e[ perimental modal anallsis.
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a. Minimum five (5[ ears com(ined field testing and data anal(sis el perience.
[l Uualified ViLration CategorllllI certification from the ViLration Institute.
C. Vilration Testing Program:
1. Testing firm:

a. An independent firm performing, as the sole or principal part of its [usiness for
a minimum of 10 [ears, the inspection, testing, calil ration, and adiusting of
sCstems.

[l Must have an estallished monitoring and testing e uipment cali_ration program
with accuracltraceal le in an uni’roken chain, according to NIST.

2. Field personnel:

a. Minimum of three (31l ears field el perience covering all phases of field
viLration testing and data gathering.

'l ualified Vil ration Categor( 1l certification from the Vil ration Institute.
3. Anal(sis personnel:
a. Minimum five (5[ ears comLined field testing and data anall(sis e_perience.
‘1 Dualified Vil ration Categor( I certification from the Vil ration Institute.
D. Infrared ThermographlTesting Program:
1. Testing firm:

a. An independent firm performing, as the sole or principal part of its [usiness for
a minimum of 10 [ears, the inspection, testing, calilration, and adiusting of
sistems.

[l Must have an estal lished monitoring and testing el uipment calil ration program
with accuracltraceal le in an uniroken chain, according to NIST.

2. Field personnel:

a. Minimum of one M lear field e[perience covering all phases of field
thermograph(testing and data gathering.

[l Supervisor certified CLJNETA or NICET.
3. Anallsis personnel:
a. Minimum three (31 ears com(ined field testing and data anallsis el perience.
[l Supervisor certified CLJNETA or NICET.
E. Electrical ELuipment and Connections Testing Program:

1. Testing firm:
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a. An independent firm performing, as the sole or principal part of its [usiness for
a minimum of 10 [Lears, the inspection, testing, caliLration , and adlusting of
sistems.

[l Must have an estal lished monitoring and testing el uipment calil ration program
with accuraclJtracealle in an un[roken chain, according to NIST.

2. Field personnel:

a. Minimum of one (10 ear field e perience covering all phases of electrical
el uipment inspection, testing, and calil ration.

[l Relalltest technician having previous e[ perience with testing and calil ration of
relal’s of the same manufacturer and ti pe used on prolect and proficient in
setting and testing the tLpes of protection elements used.

c. Supervisor certified LLNETA or NICET.

3. Anal(sis personnel:

a. Minimum three [3[1lears com(ined field testing and data anallsis el perience.

[l Supervisor certified LLJNETA or NICET.

F. Miscellaneous:

1.

A single manufacturer of a "product" shall (e selected and utilized uniforml(]
throughout Prolect even if:

a. More than one (1 manufacturer is listed for a given "product" in Specifications.
[l No manufacturer is listed.

Eluipment, electrical assemllies, related electrical wiring, instrumentation,
controls, and s[stem components shall full.JlcomplCwith specific NEC re[uirements
related to area classification and to NEMA 250 and NEMA ICS [ designations
shown on Electrical Power Drawings and defined in the Electrical specifications.

1.03 DEFINITIONS

A. Product: Manufactured materials and el uipment.

B. Malor ECuipment Supports - Supports for E[uipment:

11005

1.

Located on or suspended from elevated slal's with supported e[ uipment weighing
2000 LBS or greater, orl]

Located on or suspended from roofs with supported el uipment weighing 500 LBS
or greater, orf]

Located on slal+ton-grade or earth with supported el uipment weighing 5000 LBS or
more.

EOUIPMENT - BASIC RELJUIREMENTS

CAM #25-0048
Exhibit 1C
Page 151 of 350



PROCECT NO. 11843 PROGRESSO VILLAGE STORM WATER IMPROVEMENTS

C. Eluipment:

D.

1. One 1Lor more assemLlies capalle of performing a complete function.

2. Mechanical, electrical, instrumentation or other devices rel uiring an electrical,
pneumatic, electronic or h(draulic connection.

3. Not limited to items specificalll Ireferenced in "El uipment" articles within individual
Specifications.

Installer or Applicator:

1. Installer or applicator is the person actualllinstalling or applLing the product in the
field at the Prolect site.

2. Installer and applicator are s_LnonLmous.

1.04 SUBMITTALS

A. Shop Drawings:

11005

1. General for all e[uipment:

a.

See Section 01300 for reCuirements for the mechanics and administration of
the sulmittal process.

Data sheets that include manufactureris name and complete product model
numeLer.

10 ClearlJidentif(Jall optional accessories that are included.

Acknowledgement that products sulmitted complwith the reuirements of the
standards referenced.

Manufactureris deliver(] storage, handling, and installation instructions.

Eluipment identification utilizing num(ering s’ stem and name utilized in
Drawings.

Euipment installation details:

101 Location of anchorage.

201 Tl pe, size, and materials of construction of anchorage.
301 Anchorage setting templates.

477 Manufacturer's installation instructions.

Eluipment area classification rating.

Shipping and operating weight.

Eluipment phisical characteristics:

1] Dimensions [Toth horizontal and verticall.

EOUIPMENT - BASIC RELJUIREMENTS

CAM #25-0048
Exhibit 1C
Page 152 of 350



11005

PROCECT NO. 11843 PROGRESSO VILLAGE STORM WATER IMPROVEMENTS

2[1 Materials of construction and construction details.

Euipment factorprimer and paint data.

Manufactureris recommended spare parts list.

Eluipment lining and coatings.

Euipment utilitC reCuirements include air, natural gas, electricit[} and water.
Ladders and platforms provided with e uipment:

10 Certification that all components complCifullJwith OSHA reluirements.
201 Full details of construction/fal rication.

3[1 Scaled plan and sections showing relationship to e uipment.

Mechanical and process e uipment:

a.

Operating characteristics:

10 Technical information including applicalle performance curves showing
specified e uipment capacit(] rangealilit[] and efficiencies.

20 Brake horsepower reuirements.

3L Copies of eLuipment data plates.

Piping and duct connection size, t pe and location.
Eluipment Cearing life certification.

Euipment foundation data:

101 Eluipment center of gravit'|

2(1 Criteria for designing vil ration, special or unalanced forces resulting from
el uipment operation.

Electric motor:

Motor manufacturer and model num(er.
Complete motor nameplate data.
Weight.

NEMA design t(pe.

Enclosure tlpe.

Frame size.

Winding insulation class and temperature rise.
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Starts per hour.
Performance data:

10 Motor speed-torue curve superimposed over driven machine speed-tor_ue
curve during start-up acceleration and at rated terminal voltage a minimum
permissille or specified terminal voltage for all motors over 500 HP.

2[1 Time-current plots with acceleration versus current and thermal damage
curves at the operating and amlient temperatures and at rated terminal
voltage and minimum permissil le or specified terminal voltage for all motors
over 500 HP.

301 Guaranteed minimum efficiencies at 100 PCT, 75 PCT, and 50 PCT of full
load

41 Guaranteed minimum power factor at 100 PCT, 75 PCT, and 50 PCT of full
load.

50 Locked rotor and full load current at rated terminal voltage and minimum
permissille or specified terminal voltage.

[ Starting, full load, and _reakdown tor[_ue at rated terminal voltage and
minimum permissil_le or specified terminal voltage.

Bearing data and luLrication sCstem.
Natural freCuencl calculations for:

100 Completed assem(1lJincluding [ut not limited to the e[ uipment [ase,
rotating piece of e[ uipment, and the rotating piece of e['uipment driver.

21 Individual piece of rotating e[ uipment.
31 Eruipment driver and connected gear reducer, if applicalle.

Thermal protection sl stem including recommended alarm and trip settings for
winding and bearing RTD'’s.

. FarlTrication and/or larout drawings:

107 Dimensioned outlined drawing.

211 Connection diagrams including accessories [strip heaters, thermal
protection, etc.L]

Certifications:

171 When utilized with a reduced voltage starter, certif(1that motor and driven
el uipment are compatil le.

200 When utilized with a varialle freCuenclI controller, certifCimotor is inverter
dut(1and the controller and motor are compatil le.
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all Include minimum speed at which the motor malll e operated for the
driven machinert( !

o. Electrical gear:

10 Unless specified in a narrow-scope Specification Section, provide the
following:

alJ ELuipment ratings: Voltage, continuous current, kVa, watts, short circuit
with stand, etc., as applicalle.

201 Control panels:
all Panel construction.
[0 Point-to-point ladder diagrams.
cl] Scaled panel face and sulpanel lalCout.
dU Technical product data on panel components.
elJ Panel and sulpanel dimensions and weights.
fl1 Panel access openings.
g Nameplate schedule.
h(1 Panel anchorage.

iL] Short Circuit Current Rating [SCCRI[ nameplate marking per NFPA 70.
Include anIreluired calculations.

4. Slstems schematics and data:
a. Provide s[stem schematics where reluired in s(stem specifications.
100 Acknowledge all sistem components [eing supplied as part of the sl stem.

21 Utilize el'uipment, instrument and valving tag numers defined in the
Contract Documents for all components.

30 Provide technical data for each s stem component showing compliance
with the Contract Document rel uirements.

471 For piping components, identifl7all utilit’Iconnections, vents and drains
which will (e included as part of the s stem.

5. For factorlIpainted el uipment, provide paint sul mittals in accordance with Section
09900.

7. Cualifications for:
a. Natural fre[uencllanall sis firm and personnel.

Tl Vilration testing firm and personnel.
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Infrared thermographl(testing firm and personnel.

Electrical eLuipment and connections testing firm and personnel.

7. Eluipment Monitoring and Testing plans, in accordance with PART 3 of this
Specification Section:

a.
!
C.

d.

Natural fre[ uencl]anallsis and calculations.
Vilration testing.
Thermograph!(testing.

Electrical e uipment and connection testing.

B. FactorlTest Reports

11005

1.

Natural fre[uencl][ump test reports where reluired for rotating e uipment.

a.

Minimum characteristics of impact hammer.

10 FreluencJRange 1 kHz

2[] Range [5v output(15,000 LBf (22,200 N[

30 Hammer Sensitivit[ [Qpproll[11 mV/ILf [0.23 mV/NL

4[] Resonant Freluenc112 kHz

Motor, e uipment and final assem(led el uipment including motor.

a.

Determine natural fre[uencl]of assemlled motor prior to shipping to OEM or
ol]site.

177 Individual motor fastened to an “infinitely rigid” mass at the same bolt circle
as the final assem(led el uipment.

Determine natural fre[uencllof the pump.

100 Pump fastened to an “infinitely rigid” mass at the same bolt circle as the
final assemlled e uipment.

Determine natural fre[uenci’of the pump/motor assem(1[!

100 Pump/motor assem( 1 /fastened to an “infinitely rigid” mass at the same bolt
circle as the final field assem(led el uipment.

For this use, the "infinitelTrigid" mass shall e at least 10 times the weight of
the el uipment [eing tested.

Sulmit natural fre['uenclreport’s[for approval prior to shipment.

Eluipment performance tests.

a.

As listed in individual euipment specifications.
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C. Contract Closeout Information:

1.

Operation and Maintenance Data:

a. See Section 01430 for rel uirements for the mechanics, administration, and the
content of Operation and Maintenance Manual sulmittals.

D. Informational Sulmittals:

1.
2.

10.

11.

12.

11005

Sample form letter for e uipment field certification.

Certification that e[uipment has [Ceen installed properl] has Ceen initiallCstarted
up, has Leen caliLrated and/or adlusted as reluired, and is readJfor operation.

Certification for malor el uipment supports that el uipment foundation design loads

shown on the Drawings or specified have [een compared to actual loads elhilited

(el uipment provided for this Prolect and that said design loadings are el ual to or
greater than the loads produced [Jthe eluipment provided.

Field noise testing reports if such testing is specified in narrow-scope Specification
Sections.

Notification, at least one [1week in advance, that motor testing will e conducted
at factor(l

Certification from e_uipment manufacturer that all manufacturer-supplied control
panels that interface in anlJwallwith other controls or panels have [een sul mitted
to and coordinated with the supplier/installer of those interfacing sstems.

Motor test reports.

Certification prior to Prolect closeout that electrical panel drawings for
manufacturer-supplied control panels trullrepresent panel wiring including an(’
field-made modifications.

Provide three 3 ound final written reports documenting natural fre[uencltesting,
vilration monitoring and testing for specified e uipment.

a. Include the acceptance criteria of all e[uipment tested.

[1 Provide individual talled sections for information associated with each piece of
tested euipment.

Preliminarifield [ualit'1control testing format to e used as a [‘asis for final field
[ualit[1control reporting.

Testing and monitoring reports in accordance with PART 3 of this Specification
Section.

Certification that driven el uipment and VFD are compatille.
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PART 2 - PRODUCTS

2.01 MANUFACTURERS

A. Sullect to compliance with the Contract Documents, the following manufacturers are

acceptalle:
1. Motors:
a. Baldor.

'L General Electric.
c. Hlundai HeavlIndustries.
d. Marathon Electric.
e. Rockwell - Reliance.
f. Siemens.
g. TECO-Westinghouse.
h. Toshila U.S.
i. U.S. Motors, Nidec Motor Corporation.
) WEG.
k.
B. Sulmit reluest for sulstitution in accordance with Section 01740.
2.02 MANUFACTURED UNITS
A. Electric Motors:

1. Where used in conlunction with adlustalle speed AC or DC drives, provide motors
that are fullllcompatille with the speed controllers.

2. Design for fre[uent starting dutiel"uivalent to dutliservice reluired [TIdriven
el uipment.

3. Design for full voltage starting.

4. Design [earing life [ased upon actual operating load conditions imposed [ 1driven
el uipment.

5. Size for altitude of Prolect.

"1 Furnish with stainless steel nameplates which include all data reluired [TINEC
Article 430.

7. Use of manufacturer(s standard motor will (e permitted on integralllconstructed
motor driven e uipment specified [ /model num(er in which a redesign of the
complete unit would [e re[uired in order to provide a motor with features specified.
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8. AC electric motors less than 1/3 HP:

Single phase, [0 Hz, designed for the suppllivoltage shown on the Drawings.
Permanentl(lulricated sealed [ earings conforming to ABMA standards.

Built-in manual reset thermal protector or integralll mounted manual motor
starter with thermal overload element with stainless steel enclosure.

9. AC electric motors 1/3 to 1 HP:

a.

Single or 3 PH, [0 Hz, designed for the suppllvoltage shown on the Drawings.

[l Permanentlilulricated sealed ['earings conforming to ABMA standards.

10 For single phase motors, provide Luilt-in manual reset thermal protector or
integrall Jmounted manual motor starter with thermal overload element.

10. AC electric motors 1-1/2 to 10 HP:

Single or 3 PH, [0 Hz, designed for the suppllivoltage shown on the Drawings.
PermanentlJluLricated sealed [earings conforming to ABMA standards.

For vertical motors provide 15 Lear, average-life thrust [earings conforming to
ABMA standards.

11. AC electric motors greater than 10 HP:

a.

[l

Single or 3 PH, [0 Hz, designed for the suppllivoltage shown on the Drawings.
Oil or grease lulricated antifriction "earings conforming to ABMA standards.

171 Design [earing life for 90 PCT survival rating at 50,000 HRS of operation for
motors up to and including 100 HP.

201 For motors greater than 100 HP, design [earing life for 90 PCT survival
rating at 100,000 HRS of operation.

For vertical motors provide 15 [ear, average-life thrust [‘earings conforming to
ABMA standards.

Thermal protection:

101 For motors 50 HP and alove controlled from a varial'le freluencldrive and
for all other motors 100 HP and albove, provide integral thermal detectors
with normalliclosed contacts that will open on overtemperature or
resistance t[pe temperature detector [RTD complete with monitor and
alarm panel having a normallJclosed contact that will open on
overtemperature.

all Two 2 thermal sensing devices per phase in each phase hot-spot
location.

(0 Monitor and alarm panel:
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(1[1For constant speed motors, install panel in and energize from the
motor starter eLuipment.

[2[JFor varialle speed motors, install panel in and energize from the
varial le speed drive el uipment.

12. Severe dutlJmotor to have the following minimum features:

a. All cast iron construction.

. Gasketed conduit (o[l

c. Epollifinish for corrosion protection.

d. Hrdroscopic varnish on windings for corrosion protection.

e. Drain plug and [reather.

B. NEMA Design SCuirrel Cage Induction Motors:

11005

1.

Provide motors designed and applied in compliance with NEMA and IEEE for the
specific dutllimposed [[Jthe driven e_uipment.

Motors to meet NEMA MG 1 INEMA Premium(efficiencies.

Do not provide motors having a locked rotor kVA per HP eLceeding the NEMA
standard for the assigned NEMA code letter.

For use on varialle freLuenclJt pe adlustalle speed drives, provide:

a. Induction motors that are in compliance with NEMA MG 1, Part 31.
"l Nameplate identification meeting NEMA MG 1 Part 31 re[ uirements.
c. Insulated drive end ["earing on all motors.

d. Insulated non-drive end [earings, at a minimum, on all motors with horizontal
shaft 100 HP and larger.

e. Aninsulated [earing carrier on the non-drive end for vertical shaft motors 100
HP and larger.

f. Shaft grounding ring on all motors:

101 FactorlJinstalled, maintenance free, circumferential, ['earing protection ring
with conductive microfiler shaft contacting material.

2[1 Electro Static TechnologlJAEGIS SGR Bearing Protection Ring or approved
elual.

g. Have the following minimum turndown ratio without the use of additional
cooling, such as a [lower, to provide continuous suppl(jof cooling air over the
motor.

100 Varialle torCue: 10:1.
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2[] Constant tor[ue: [t1.

5. Design motor insulation in accordance with NEMA standards for Class F insulation
with Class B temperature rise alove a 40 DEGC amLient.

[l Design motors for continuous dutll

7. Size motors having a 1.0 service factor so that nameplate HP is a minimum of 15
PCT greater than the maLimum HP reluirements of the driven e[ uipment over its
entire operating range.

a. As an alternative, furnish motors with a 1.15 service factor and size so that
nameplate HP is at least e ual to the malimum HP reluirements of the driven
el .uipment over its entire operating range.

8. Motor enclosure and winding insulation application:

a. The following shall appliiunless modified [1Ispecific Specification Sections:

MOTOR LOCATION MOTOR ENCLOSURE / WINDING INSULATION

Wet outdoor Areas

Corrosive Areas

TEFC, Severe/ Chemical Dut

Class I, Division 1 Areas

E[plosion Proof, Approved for Class | Division 1 Locations

Class Il, Division 1 Areas

E(plosion Proof, Approved for Class Il Division 1 Locations

Class | or Class Il, Division 2 Areas

E[plosion Proof, Approved for Division 1 Locations or TEFC with
malimum elternal frame temperature compatil’le with the gas or
dust in the area, Encapsulated Windings

NOTE: Provide TENV motors in the smaller horsepower ratings where TEFC is not availalle.

9. Provide oversize conduit [0l lcomplete with clamp t[pe grounding terminals inside
the conduit CoLl

10. Balance motors to ISO G2.5 level.
a. Sulmit prior to shipping to OEM or 0[] site.

. Sulmersille Motors: Refer to individual narrow-scope Specification Sections for
suCmersilLle motor reuirements.

. V-Belt Drive:

1. Provide each V-[elt drive with sliding 'ase or other suital le tension adustment.
2. Provide V-[elt drives with a service factor of at least 1.[1at malimum speed.

3. Provide staticproof Celts.

. Vilration Isolators:

1. Provide all e[ uipment sullect to vilration with restrained spring t[pe vilration
isolators or pads according to the manufactureris written recommendation.

Space Heaters:
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Silicone ruller strip tCpe, 120 V rated.
Provided on:
a. All motors 10 HP and larger mounted outdoors.

[l Indoor motors in humid environments as indicated.

2.03 COMPONENTS

A. Gear Drives and Drive Components:

1.

Size drive e uipment capalle of supporting full load including losses in speed
reducers and power transmission.

Provide nominal input horsepower rating of each gear or speed reducer at least
elual to nameplate horsepower of drive motor.

Design drive units for 24 HR continuous service, constructed so oil leakage around
shafts is precluded.

Utilize gears, gear luLrication sCstems, gear drives, speed reducers, speed
increasers and fle(ille couplings meeting applical le standards of AGMA.

Gear reducers:

a. Provide gear reducer totall’ lenclosed and oil lu ricated.

[l Utilize antifriction Learings throughout.

c. Provide worm gear reducers having a service factor of at least 1.20.

d. Furnish other helical, spiral [evel, and com[ination [evel-helical gear reducers
with a service factor of at least 1.50.

2.04 ACCESSORIES

A. Guards:

11005

1.

Provide each piece of el uipment having e posed moving parts with full length,
easillIremovalle guards, meeting OSHA reluirements.

Interior applications:

a. Construct from epanded galvanized steel rolled to conform to shaft or coupling
surface.

7. Utilize non-flattened tCpe 111 GA galvanized steel with nominal 1/2 IN spacing.
c. Connect to el uipment frame with hot-dip galvanized [olts and wing nuts.
Elterior applications:

a. Construct from 11 GA stainless steel or aluminum.

L Construct to preclude entrance of rain, snow, or moisture.
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c. Roll to conform to shaft or coupling surface.

d. Connect to e[ uipment frame with stainless steel [olts and wing nuts.

. Anchorage:

1. Cast-in-place anchorage:
a. Provide ASTM F593, T pe 31 stainless steel anchorage for all e[uipment.

'L Configuration and num(er of anchor [olts shall (e per manufactureris
recommendations.

c. Provide two [2[Inuts for each [olt.
2. Dirilled anchorage:
a. Adhesive anchors per Section 03151.
'L Epolligrout per Section 03315.
c. Threaded rods same as cast-in-place.
Data Plate:

1. Attach a stainless steel data plate to each piece of rotarlor reciprocating
eluipment.

2. Permanentlstamp information on data plate including manufactureris name,
el uipment operating parameters, serial num(er and speed.

Gages:
1. Provide at the following locations:

a. Inlet and outlet of all reciprocating, centrifugal and positive displacement
mechanical and process e uipment.

"1 At locations identified on Drawings.
2. Utilize tapping sleeves for mounting.
Lifting Ee Bolts or Lugs:
1. Provide on all e[uipment 50 LBS or greater.

2. Provide on other el uipment or products as specified in the narrow-scope
Specification Sections.

Platforms and Ladders:
1. Design and falricate in accordance with OSHA Standards.

2. Farlricate components from aluminum.
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3. Provide platform surface: Non-skid grating, unless specified in narrow-scope
Specification Sections.

2.05 FABRICATION

A

Design, falricate, and assem(le e uipment in accordance with modern engineering
and shop practices.

Manufacture individual parts to standard sizes and gages so that repair parts, furnished
at anltime, can [ e installed in field.

Furnish like parts of duplicate units to ['e interchangeal le.

D. Ensure that e[uipment has not Ceen in service at anJtime prior to deliver_] e[ cept as

reluired [ tests.

Furnish eCuipment which re[uires periodic internal inspection or adustment with
access panels which will not reuire disassem(lJof guards, dismantling of piping or
e_uipment or similar malor efforts.

1. [luick opening [ut sound, secural le access ports or windows shall ['e provided for
inspection of chains, Lelts, or similar items.

Provide common, lipped [ase plate mounting for e[ uipment and el uipment motor
where said mounting is a manufactureris standard option.

1. Provide drain connection for 3/4 IN PVC tuling.

Machine the mounting feet of rotating e uipment.

H. FalTricate el uipment which will (e sullect to Corrosive Environment in such a wallas

11005

to avoid [ack to [ack placement of surfaces that can not (e properl_prepared and
painted.

1. When such [ack to [ack falrication can not (e avoided, provide continuous welds
to seal such surfaces from contact with corrosive environment.

2. Where continuous welds are not practical, after painting seal the "ack to ['ack
surfaces from the environment in accordance with Section 07920.

Natural fre[uencl/critical Speed:

1. All rotating parts accuratel Imachined and in as near perfect rotational [‘alance as
practicalle.

2. Erlcessive vilration is sufficient cause for e uipment relection.

3. Ratio of all rotative speeds to natural fre['uenc//critical speed of a unit or
components: Greater than 1.2.

Control Panels Engineered and Provided with the ECuipment [Tthe Manufacturer:

1. Manufacturer’s standard design for components and control logic unless specific
reuirements are specified in the specific e uipment Specification Section.

EOUIPMENT - BASIC RELJUIREMENTS
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2. NEMA or IEC rated components are acceptal le, whichever is used in the
manufacturer’s standard engineered design, unless specific requirements are
reluired in the specific eLuipment Specification Section.

3. Affillentire assem( 1 1with a UL 508A or UL (98A lal el "Listed Enclosed Industrial
Control Panel" prior to deliver(l

a. Control panels without an affiled UL 508A or UL [98A lal el shall ['e relected.

4. Provide eluipment or control panels with Short Circuit Current Rating [(SCCRL
laleling as reluired [TINFPA 70 and other applical le codes.

a. Determine the SCCR rating [ lone of the following methods:

101 Method 1: SCCR rating meets or el ceeds the availal le fault current of the
source eLuipment when indicated on the Drawings.

2[1 Method 2: SCCR rating meets or e[ ceeds the source equipment’s Amp
Interrupting Current [AlCLrating as indicated on the Drawings.

301 Method 3: SCCR rating meets or el ceeds the calculated availalle short
circuit current at the control panel.

[l The source el uipment is the switch(oard, panellbard, motor control center or
similar e Cuipment where the control panel circuit originates.

c. For Method 3, provide calculations ustifling the SCCR rating. Utilize source
e_uipment availalle fault current or AIC rating as indicated on the Drawings.

2.001SHOP OR FACTORTI PAINT FINISHES
A. Electrical ECuipment:

1. Provide factor(+applied paint coating sl stemis( for all electrical e[ uipment
components el cept those specified in Section 09900 to receive field painting.

a. Field painted eluipment: See Section 09900 for factor[Japplied primer/field
paint compatiCilitC reCuirements.

B. Field paint other e['uipment in accordance with Section 09900.
1. See Section 09900 for factorJapplied primer/field paint compatiCilitCIre _uirements.
2.07 SOURCE [JUALIT[1 CONTROL
A. Motor Tests:
1. Test motors in accordance with NEMA and IEEE standards.
2. Provide routine test for all motors.

3. The Owner reserves the right to select and have tested, either routine or complete,
anlImotor included in the prolect.

11005 EOUIPMENT - BASIC RELJUIREMENTS
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a. The Owner will pallall costs, including shipping and handling, for all motors
successfulllpassing the tests.

[l Pallall costs, including shipping and handling, for all motors failing the tests.

c. Iftwo [2[successive motors of the same manufacturer fail testing, the Owner
has the right to relect all motors from that manufacturer.

Balance:

1. Unless specified otherwise, for all e[ uipment 10 HP or greater, all rotating elements
in motors, pumps, Llowers, and centrifugal compressors shall (e full_lassem(led,
including coupling huls, [efore [eing staticall.land d_hamicallCJalanced. Balance
all rotating elements to the following criteria, per ISO 21940-11:

G x 6.015x W/2

Uper = N

Where:

Uper [ Permissille residual unalance for each correction plane in ounce-
inches [(OZ-INLJ See ISO 21940-11 for acceptalle values.

G U I1SO Balance [ualittJGrade NumLer, per ISO 21940-11
W [1Rotor weight in pounds
N [ Malimum continuous operating RPM

a. Where specified, [alancing reports, demonstrating compliance with this
reCuirement, shall (e sulmitted as product data.

PART 3 - ELECUTION

3.01 INSTALLATION

A.

Install e[ uipment as shown on Drawings and in accordance with manufactureris
directions.

B. Utilize templates for anchorage placement for sla’tmounted el uipment.

11005

For el'uipment having drainage reuirements such as seal water, provide 3/4 IN PVC
or clear plastic tuling from el uipment [ase to nearest floor or e[ uipment drain.

1. Route clear of malor traffic areas and as approved [T1Engineer.
DO NOT construct foundations until malor e[ uipment supports are approved.

E tend all non-accessil le grease fittings using stainless steel tuling to a location which
allows easaccess of fittings from closest operating floor level.

ELuipment Base:

E[JUIPMENT - BASIC RE[JUIREMENTS
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1. Construct level in [oth directions.

2. Take particular care at anchor [blt locations so these areas are flat and level.
G. Machine Base:

1. Mount machine [ase of rotating e uipment on eLuipment [ase.

a. Levelin Coth directions, using a machinist level, according to machined
surfaces on [Bse.

2. Level machine [ase on el uipment [‘ase and align couplings [etween driver and
driven unit using stainless steel [locks and shims.

a. Blocks and shims milled flat and coplanar of [oth faces.
[l Malimum of 3 shims under each foot.
c. Size [locks and shims to provide solid support at each mounting Lolt location.

10 Provide area size of [locks and shims approlimatel11-1/2 times area
support surface at each mounting Lolt point.

d. Provide [locks and shims at each mounting [ olt.

10 Furnish Oocks and shims that are sC_uare shape with "U" cut out to allow
"locks and shims to [ e centered on mounting [ olts.

e. After all leveling and alignment has [een completed and [efore grouting,
tighten mounting [olts to proper torue value.

H. Rotating efuipment Couplings:
1. Align in the annular and parallel positions.

a. For eluipment rotating at 1200 RPM or less, align ['oth annular and parallel
within 0.001 IN tolerance for couplings 4 IN size and smaller.

"1 Couplings larger than 4 IN size: Increase tolerance 0.0005 IN per inches of
coupling diameter, i.e., allow [1IN coupling 0.002 IN tolerance, and allow a 10
IN coupling 0.004 IN tolerance.

c. For eluipment rotating at speeds greater than 1200 RPM allow [‘oth annular
and parallel positions within a tolerance rate of 0.00025 IN per inch coupling
diameter.

2. If efuipment is delivered as a mounted unit from factor(] verif(ifactor(Jalignment on
site after installation and realigned if necessarr!

3. Check surfaces for runout [efore attempting to trim or align units.
I.  Grouting:

1. After machine [fase has ['een shimmed, leveled onto e[ uipment [ase, couplings
aligned and mounting [olts tightened to correct tor[ue value, place a dam or
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formwork around [‘ase to contain grouting [etween el uipment [lase and el uipment
support pad.

a. Eltend dam or formwork to cover leveling shims and Clocks.
[l Do not use nuts [ elow the machine ['ase to level the unit.
2. Saturate top of roughened concrete su | ase with water [ efore grouting.

a. Add grout until entire space under machine Lase is filled to the top of the Lase
underside.

[l Puddle grout [1lworking a stiff wire through the grout and vent holes to work
grout in place and release an(entrained air in the grout or [‘ase cavit( |

3. When the grout has sufficientlJhardened, remove dam or formwork and finish the
el posed grout surface to fine, smooth surface.

a. Cover el posed grout surfaces with wet Lurlap and keep covering sufficientl[]
wet to prevent too rapid evaporation of water from the grout.

[l When the grout has fullJhardened Lafter a minimum of seven (7 dals[tighten
all anchor [blts to engage el uipment [ase to grout, shims, and el uipment
support pad.

c. Recheck driver-driven unit for proper alignment.

3.02 INSTALLATION CHECKS

A.

11005

For all eCuipment specificalllJre[uired in detailed specifications, secure services of
el perienced, competent, and authorized representativels[lof e uipment manufacturer
to visit site of work and inspect, check, adlust and approve e uipment installation.

1. In each case, representative(sishall ['e present during placement and start-up of
el uipment and as often as necessar(lto resolve anlloperational issues which mall
arise.

. Secure from el uipment manufactureris representativelsa written report certifCing that

eluipment:

1. Has [‘een properl(linstalled and lulricated.

2. lIsin accurate alignment.

3. Is free from anlundue stress imposed [T1connecting piping or anchor [olts.

4. Has ['een operated under full load conditions and that it operated satisfactoril ']

a. Secure and deliver a field written report to Owner immediatelprior to leaving
ol site.

No separate pal ment shall "e made for installation checks.

1. All or an(time el pended during installation check does not [ualifilas Operation
and Maintenance training or instruction time when specified.
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3.03 IDENTIFICATION OF ELJUIPMENT AND HAZARD WARNING SIGNS

A

Identif_Je Luipment and install hazard warning signs in accordance with Section 10400.

3.04 FIELD PAINTING AND PROTECTIVE COATINGS

A. For reluired field painting and protective coatings, complwith Section 09900,
Painting.

3.05 WIRING CONNECTIONS AND TERMINATION

A.
B
C.
D

E.
F.

Clean wires [efore installing lugs and connectors.

. Coat connection with olidation eliminating compound for aluminum wire.

Terminate motor circuit conductors with copper lugs Lolted to motor leads.

. Tape stripped ends of conductors and associated connectors with electrical tape.

1. Wrapping thickness shall (e 150 PCT of the conductor insulation thickness.

Connections to carrJfull ampacitlof conductors without temperature rise.

Terminate spare conductors with electrical tape.

3.00 FIELD TJUALITI CONTROL

A. General:

1. Furnish equipment manufacturer’s field quality control services and testing as
specified in the individual e[ uipment Specification Sections.

2. Elecute pre-demonstration reluirements in accordance with Section 0110.

3. Perform and report on all tests required by the equipment manufacturer’s Operation
and Maintenance Manual.

4. Provide testing of electrical eluipment and connections in accordance with the
Electrical specifications.

5. Erluip testing and anal sis personnel with all appropriate prolect related reference
material re[uired to perform tests, anallze results, and provide documentation
including, [ut not limited to:

a.
L
c.
d.

e.

Contract Drawings and Specifications.

Related construction change documentation.
Approved Shop Drawings.

Approved Operation and Maintenance Manuals.

Other pertinent information as reluired.

B. Eluipment Monitoring and Testing Plans:

11005
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1. Approved in accordance with Shop Drawing sul mittal schedule.
2. Included as a minimum:
a. [ualifications of firm, field personnel, and anallsis personnel doing the Work.
[l List and description of testing and anall(sis e _uipment to [e utilized.
c. List of all eCuipment to e testing, including:
101 Name and tag num(ers identified in the Contract Documents.
2[1 Manufacturer’s serial numbers.
30 Other pertinent manufacturer identification,
C. Instruments Used in El uipment and Connections [ lualit[|Control Testing:
1. Minimum calilration fre[uencl:
a. Field analog instruments: Not more than [1months.
[l Field digital instruments: Not more than 12 months.
c. Laloratorllinstruments: Not more than 12 months.

d. If instrument manufacturer’s calibration requirements are more stringent, those
re_uirements shall govern.

2. Carrlicurrent calilration status and lalels on all testing instruments.

3. See individual testing programs for additional instrumentation compliance
rel uirements.

D. Testing and Monitoring Program Documentation:
1. Provide reports with tal1"ed sections for each piece of e[ uipment tested.

2. Include all testing results associated with each piece of e[ uipment under that
equipment’s tabbed section.

a. Include legille copies of all forms used to record field test information.

3. Prior to start of testing, sul'mit one Micopllof preliminar(report format for
Engineer review and comment

a. Include data gathering and sample test report forms that will (e utilized.

4. In the final report, include as a minimum, the following information for all e[ uipment
tested:

a. Eluipment identification, including:
100 Name and tag num(ers identified in the Contract Documents.

2[1 Manufacturer’s serial numbers.

11005 EOUIPMENT - BASIC RELJUIREMENTS
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30 Other pertinent manufacturer identification,
. Date and time of each test.
c. Amlient conditions including temperature, humidit( ] and precipitation.
d. Visual inspection report.

e. Description of test and referenced standards, if an(] followed while conducting
tests.

f. Results of initial and all retesting.

g. Acceptance criteria.

h. "As found" and "as left" conditions.

i. Corrective action, if re[uired, taken to meet acceptance.

.l Verification of corrective action signed [ 1the Contractor, e uipment supplier,
and Owner’s representative.

k. Instrument caliLration dates of all instruments used in testing.

5. Provide three [3[]_bund final reports prior to Prolect final completion.

E. Electrical E[uipment and Connections Testing Program:

1.

Perform testing on Electrical e uipment and connections in accordance with the
Electrical specification re[ uirements.

Testing of motors:

a. Afterinstallation and prior to energizing the motor, perform inspections and
tests per NETA ATS 7.15 for all motors 100 HP or alove.

[l Ensure motor has [een lulricated.
c. Bump motor to check for correct rotation.

Repair or replace el'uipment shown to e out of range of the acceptalle tolerance
until the e[ uipment meets or el teeds acceptalilit Istandards.

F. Other Testing:

11005

1.

Perform tests and inspections not specificall(listed [ut reluired to assure
el uipment is safe to energize and operate.

Sul T ase that supports the el uipment [‘ase and that is made in the form of a cast
iron or steel structure that has supporting ['eams, legs, and cross mem/ers that are
cast, welded, or [olted shall e tested for a natural freCuenclof vi_ration after

el uipment is mounted.

a. The ratio of the natural freCuencJof the structure to the freCuencof the
disturling force shall not [e [etween 0.5 and 1.5.
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Infrared Thermograph( I Testing Program:

1.

Perform infrared thermograph(itesting for e _Luipment specified in other Divisions
during the El'uipment Demonstration Period.

a. Perform on all rotating and reciprocating e _uipment having drivers 25 HP or
greater.

[l Perform on electrical e[uipment and connections: See Section 1080.

Additional rel uirements for infrared thermograph(Imonitoring and testing
eluipment:

a. Temperature range: -10 to 350 DEGC.

[l Accuracl: [2 PCT or 2 DEGC, whichever is greater.

c. Repeatalilit’t 1 PCT or 1 DEGC, whichever is greater.
d. Temperature indication resolution: 0.1 DEGC.

e. Minimum focus distance: 0.3 meters.

f.  Output in color palettes: [PEG, BMP, or other digital format compatil le with
Windows.

Perform inspection per ASTM E1934.

a. Operate VFD driven e_uipment at 100 PCT speed during thermographic
inspection.

Acceptalilitl]of electrical connections and components [ased on temperature
comparison [etween components and amlient air temperatures not greater than
10 DEGC per ASTM E1934.

Acceptalilitllof motors and el uipment [earings ased on temperature rise not
greater than 5 DegC al ove the el uipment and/or [‘earing manufacturers pullished
criteria.

Repair or replace el uipment shown to [e out of range of the acceptalle tolerance
until the eCuipment meets or e[ ceeds acceptalilitCstandards.

H. Eluipment Vil ration Monitoring and Testing Program:

11005

1.

Perform vilration monitoring and testing for e uipment specified in other Divisions
during the E[uipment Demonstration Period.

Provide vil ration testing on all rotating and reciprocating el ‘uipment having driver
25 HP and greater or as shown in the E[uipment Viration Testing Schedule.

Additional reuirements for vilration monitoring and testing e"uipment at 25
DEGC:

a. Reluirements for anall zer.
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100 Freluenclirange: 10 Hz to 20 kHz

201 FreluenclJAccuracli 0.02 PCT.

301 Non-integrated spectral amplitude accurac’: 5 PCT, 3 Hz to [ 5kHz.
4[] Single integrated spectral amplitude accuracl: 5 PCT 10 Hz to 20kHz.

501 Supports measurements of acceleration, velocit[} displacement, envelope
demodulation for [earing defect detection.

(171 Capalle of two-place computer [alancing.
'L Reluirements for vil ration sensor at 25 DEGC:
10 Sensitivit(: 5 PCT 1100 mV/g.
20 Acceleration range: (50 g.
301 Amplitude nonlinearit: 1 PCT.
4] Freluenclresponse: M0 Hz to 7 kHz 13 dBL

501 Permanentl[]attach vil ration test and monitoring mounting pads to
mechanical e[uipment at location recommended [ the euipment
manufacturer or as recommended [ /the testing firm.

. Acceptalilitl]of e[uipment conditions, e[ cept pumps, [ased on ISO 1940-1

Balance ualitt'Grade G2.5 criteria.

Acceptalilitl]of pumping el uipment to (e [‘lased on current ANSI/HI criteria:

a. ANSI/HI 11.7+2012 for Sulmersille Pumps in a Wet-pit or Dr( +pit configuration.
"1 ANSI/HI 9.714-2009 for all other centrifugal pumps.

Repair or replace el uipment shown to [e out of range of the acceptalle tolerance
until the eCuipment meets or e[ ceeds acceptalilitCstandards.

Utilize an Engineer approved testing agenc! 1to perform vil ration monitoring and
testing on el[uipment defined in the schedule at the end of this Section.

Permanentl[]attach vilration test and monitoring mounting pads to the el uipment
at locations recommended [ Jthe e[ uipment manufacturer or as recommended (1]
the vilration testing agencrl

Utilize mounting pads suital le for permanent installation and for incorporation into a
predictal le maintenance program.

For varialle speed el uipment provide vilration testing at 1 Hz increments of VFD
speed throughout entire operating range.

Diagnosis to include, [ut is not limited to the following:

a. Unlalance.
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‘1 Misalignment.

c. Bent shaft.

d. [ournal "earing related prollems.

e. Rolling contract Cearing proLlems.

f. Mechanical looseness.

g. Resonance.

h. Foundation fleliCilit(]

i. Electricalllinduced prollems.

.l Pump prollems.

k. Fan prollems.

I.  Coupling prollems.

m. Drive Celt prolems.

n. Gear pro_lems.

0. Centrifugal compressor prollems.

p. Electric motor induced viLration from VFD or VFD carrier fre_uencll
[l Natural freCuencl]of the installed e uipment.

12. Provide machiner(lcondition diagnosis "ased on an acceptal le machiner(lvilration
severitllguide or machiner(ifault guide analsis provided [T the testing agencr]
ISO 1940 Balance ualit1Grade .3 as a minimum.

13. Tolerances for pumping e uipment shall ['e per HI pullished standards.

14. Repair or replace el'uipment shown to e out of range of the specified tolerance
until the e uipment meets the specified normal operation range reluired in the
machinerIfault guide anal’sis.

15. Document testing with written report.

a. Report to include initial testing results, acceptance criteria, corrective action
taken to meet acceptance, verification of corrective action and acceptance
report and [aseline.

[l Natural fre[uencl]of installed e uipment utilizing an impact hammer.

c. Report to include graphical plots of vilration signature for each test point at a
scale which illustrates all vil ration levels greater than 0.025 ips RMS.
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3.07 DEMONSTRATION

A. Demonstrate e uipment in accordance with Section 0110.

END OF SECTION
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SECTION 11000
PUMPING EJUIPMENT - BASIC RE[JUIREMENTS

PART 1 - GENERAL

1.01 SUMMAR[
A. Section Includes:
1. Pumping eLuipment.
2. Sump pump for valve vault.
B. Related Specification Sections include [ut are not necessaril Jlimited to:
1. Division 00 - Procurement and Contracting Reluirements.
2. Division 01 - General Rel uirements.
3. Section 09900 - Painting
4. Section 11005 - E[uipment: Basic Reluirements.
1.02 JUALITL) ASSURANCE
A. Referenced Standards:
1. ANSI/H[ draulic Institute TANSI/HI(:

a. 9.113, Rotodhamic Centrifugal and Vertical [ lPumps — Guideline for Allowalle
Operating Region.

[l 9.00.4, Rotodhamic Pumps for ViLration Measurements and Allowalle Values.
c. 9.01[ RotodI'hamic Pumps for Pump Piping.

d. 11.0] Rotodhamic Sulmersille Pump for HCdraulic Performance, H drostatic
Pressure, Mechanical, and Electrical Acceptance Tests.

e. 14.0], Rotodhamic Pumps for H draulic Performance Acceptance Tests.

B. Coordinate all mechanical seal s(stems specified to ensure pump and seal
compatililit’]

C. Pump/motor and VFD coordination: See Specification Section 11005.
1.03 DEFINITIONS
A. The alTreviations used in this section are defined as follows:
1. AOR: Allowalle Operating Range.
2. BEP: Best EfficienclPoint.
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IPS: Iron Pipe Size.

NPSH3: Net Positive Suction Head for 3 PCT head loss.
POR: Preferred Operating Range.

TDH: Total DI 'namic Head.

TEFC: Totalll1Enclosed Fan Cooled.

VFD: Varialle Fre[uencl[1Drive.

B. Pump Service Categort Pump or pumps having identical names [not tag num(ers(]
used for specific pumping service.

1.04 SUBMITTALS

A. Shop Drawings:

1.

See Specification Section 01300 for reuirements for the mechanics and
administration of the sumittal process.

See Specification Section 11005.
Product technical data including:

a. Performance data and curves with flow [gpml(, head [FT[,) horsepower,
h(draulic efficiencl] rotating speed rpm() AOR, BEP, POR, NPSH3
reLuirements, minimum Lowl suLmergence re_uirements for vertical mi_ed
flow, alial and turline pumps.

[l Pump accessorlidata.

c. Bearing supports, shafting details and lulrication provisions.
171 Bearing life calculations.
2(] Critical speed calculations.

d. Solids passage information.

Certifications:

a. Certified pump performance curves as descriled in the SOURCE [JUALIT
CONTROL Article.

[l Verification of Primar(land Secondar(/conditions in POR and AOR.
Test reports:

a. Factor(Thldrostatic test.

B. Contract Closeout Information:

1.

110L0

Operation and Maintenance Data:
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a. See Specification Section 01430 for rel uirements for the mechanics,
administration, and the content of Operation and Maintenance Manual
sulmittals.

C. Informational Sul mittals:
1. Certifications:
a. Provide a written statement that manufactureris e uipment has [een installed

properl] started up and is readfor operation [IJOwneris personnel.

PART 2 - PRODUCTS

2.01 MANUFACTURERS

A. Sullect to compliance with the Contract Documents, the following manufacturers are
acceptalle:

1. Pumps:
a. See Specification 1107 for suLmersille pumps.
[l Sump pumps:
101 Zoeller.
201 Elara.
30 Or approved el ual.
2. Mechanical seals:
a. Chesterton.
‘1 [ohn Crane.
c. Garlock.
d. Or as noted in the individual pump Specification Sections.
3. Seal water station:
a. Chesterton.
"1 [ohn Crane.
c. AESSEAL.
B. Sulmit re[uest for sulstitution in accordance with Specification Section 0140.
2.02 SUMP PUMP DESIGN
A. Sump Pumps:
1. Design Condition:
11000 PUMPING ECJUIPMENT - BASIC RECJUIREMENTS
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a. Flow: 40 GPM.

. Head: 100FT.

c. Minimum motor horsepower: 0.25
Pump configuration: Sulmersille.
Discharge diameter: 2 IN.

Drive t[ pe: Constant speed.

o M w BN

Motor electrical: 120 V, 1-phase.
'L Operating sensor: Float switch.
B.
2.03 ACCESSORIES
A. See Specification Section 11005.
B. Each Unit:
1. Lifting ele Lolts or lugs.
Plugged gage cock connection at suction and discharge nozzles.
Tapped and plugged openings for casing and [earing housing vents and drains.

Fittings for properliladding flushing lulricant.

o & 0N

Pressure relief fittings for grease lu(rication.
C. Packing Seal:

1. Provide packing unless mechanical seal is specified in narrow-scope pump
sections.

Minimum of five (5 rings graphite impregnated sl nthetic packing.
Provide minimum 1/4 IN DIA supplCtap and 1/2 IN DIA minimum drain tap.

Provide split Teflon or [fonze water seal ring.

o &~ 0N

Adustal le split follower cast iron or ronze gland.
D. Mechanical Seals:

1. Provide as specified in the narrow-scope pump sections.

2. Provide stationar(ialanced O-ring t(pe.
3. Provide water lulrication - cooling .
4. Materials:
11000 PUMPING ECJUIPMENT - BASIC RECJUIREMENTS
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Metal parts el cept springs: 31[]stainless steel.
Springs: HastelloIC.
Seal faces: Unfilled carl on graphite versus silica-free Grade 99.5 ceramic.

Elastomers: Viton.

E. Seal Water Station:

110L0

Provide one 1 unit per pump with manual shut-off valve on all pumps with seals.

Features:

a.

[l

C.

d.

e.

Pressure regulating.

Flow regulating.

Cleanarle flow tulelswhile in service.
Hose [arllconnection.

Liluid filled pressure gage.

Materials of construction:

Flowmeter tules: Pollsulfone.
Unit [odlt PollolTmethllene.
Pressure gage: 31[1stainless steel case and wetted parts.

Pressure regulating valve: 31[]stainless steel.

e. Flow regulating valve: 31[1stainless steel.
f. Tule fittings: 31[Istainless steel.

g. Mounting [rackets: 31[]stainless steel.
Service:

a. Temperatures up to 150 DEGF.

[l Pressure up to 140 PSIG.

Connection:

a. Hose [arlthreaded to pump.

"l Hose [arlto seal water unit.

c. Reinforced pollurethane hose:

1] Minimum size: 3/8 IN ID.

2[1 Minimum pressure rating:

PUMPING E[JUIPMENT - BASIC RE[JUIREMENTS
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all At 180 DEGF: 115 PSI.
1) At 73 DEGF: 200 PSI.
301 Minimum wall thickness: 1/8 IN.
[l Mounting:
a. To pump or pipe flange with stainless steel [racket.

[l Malimum distance from non-potal le water to shut-off [all valve to seal water
station and seal water station to pump seal, 2 FT each direction.

2.04 FABRICATION
A. Pump Support:
1. Design [ase to support weight of drive, shafting and pump.
Complwith HI vilration limitations.
Mount horizontal pump, motor and coupling on single piece drip lip tCpe Caseplate.

Mount vertical pumps on single piece pedestal [aseplate.

o H 0N

Falricate to withstand all operating loads transmitted from the pump and drive.

[l On verticallconfigured end suction centrifugal pumps when supplied with a
falricated steel mounting frame and suction el ow, the suction ellow shall (e a
long radius reducing el ow with greater than 50 PCT area reduction to compliiwith
Talle 9.71.113.2 of ANSI/HI 9.7 standard for straight pipe lengths.

2.05 SOURCE [UALIT1CONTROL
A. Verification primaridesign condition in POR.
B. Verification secondaridesign condition in AOR.

C. FactorJh[drostatic test all pumps at 150 PCT of shut-off head for a minimum of 5
minutes.

D. If specificall_lreluired in the individual pump specification sections, provide factor(
tests:

1. All units:
a. Conduct tests in accordance with Hl.

171 Shut-off head and design condition: Positive unilateral performance
tolerance meeting Grade 1U per ANSI/HI 14.01for Rotod hamic Pumps.

271 Shut-off head and design conditions: Positive unilateral performance
tolerances meeting Grade 1U per ANSI/HI 11.[]for Rotod hamic
Sulmersille Pumps.

2. All pumps:
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a. Head [FTiwversus flow [gpm[jpump curves:
10 Efficiencies along curve.
2[] Brake horsepower along each curve.
3. Results certified [ a registered professional engineer.
E. Staticalllland dChamicallCJCalance each pump per ANSI/HI standards.

1. If specificalllIre['uired in the individual pump specification sections or in
Specification Section 11005, field vilration test pumps:

a. To meet re[ uirements of ANSI/HI 9.[14 for Rotod hamic Pumps at an(Ipoint on
the pumps and motor.

F. To meet re[uirements of ANSI/HI 11.0for Sulmersille Pumps.

PART 3 - ELECUTION

3.01 INSTALLATION
A. See Specification Section 11005.
B. Sulmersille Units:

1. Asseml le connecting piping with gaskets in place and minimum of four (41 olts per
0int installed and tightened.

a. Test alignment [1]loosening flange [Dolts to see if there is anlichange in
relationship of piping flange with e’ uipment connecting flange.

"1 Realign as necessarl] install flange [olts and make el uipment connection.
2. Field paint units as defined in Specification Section 09900.
3. Provide discharge pressure gage visil le from grade or operating floor.
3.02 FIELD [TUALITI1 CONTROL
A. Provide services of e uipment manufacturers field service representative(s to:
1. Inspect el uipment covered [ 1this Specification Section.
2. Supervise pre-start adlustments and installation checks.

3. Conduct initial start-up of eCuipment and perform operational checks.

END OF SECTION
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SECTION 11071
PUMPING EJUIPMENT - SUBMERSIBLE END-SUCTION PUMPS

PART 1 - GENERAL

1.01 SUMMAR[]
A. Section Includes:

1. Sulmersille sewage pumps in a wet pit application for pumping of screened
stormwater.

B. Related Specification Sections include ['ut are not necessaril(Jlimited to:
1. Division 00 - Procurement and Contracting Reluirements.

Division 01 - General Reluirements.

Section 05531 - Grating, Floor Plates and Access Hatches.

Section 09900 — Painting.

o Hc w0 D

Section 11005 - ELuipment — Basic Reluirements.
Section 11000 - Pumping Eluipment: Basic Rel uirements.
Section 17000 — Basic Electrical Rel'uirements.

Section 11123 - Low Voltage Wire and Calle.

© © N O

Section 112(7 - Reduced Voltage Solid State Starters — Low Voltage.
10. Section 1442 - Motor Control Euipment.
11. Section 17120 — Programmar le Logic Controllers.
12. Section 17510 — Calinets and Panels.
1.02 JUALIT) ASSURANCE
A. Referenced Standards:
1. American Bearing Manufacturers Association TABMAT]
2. American National Standards Institute TANSIT]
3. ASTM International [ASTMI
a. A48, Standard Specification for Gralllron Castings.
4. FM Glolal [FM[J
5. Hidraulic Institute [HI:

11070 PUMPING EJUIPMENT - SUBMERSIBLE END-SUCTION PUMPS
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a. Standards for Centrifugal, Rotarl1and Reciprocating Pumps.
. National Electrical Manufacturers Association INEMA!

a. 250, Enclosures for Electrical Euipment (1000 Volts Malimum(.
7. National Fire Protection AgenclJINFPAL

a. 70, National Electrical Code INEC

107 Article 500, Hazardous [Classified[ Locations, Classes I, I, and Ill, Divisions
1 and 2.

8. Underwriters Laloratories, Inc. [(ULL
a. [2, Flelille Cord and Filture Wire.
1.03 SLUSTEM DESCRIPTION

A. Provide three new su_mersille stormwater pumps installed in the new pump station.
The pumps shall e controlled to start/stop [ased on the water level in the wet well, as
shown in the Drawings. Pump discharge diameter shall Ce 14-inch with 1*+inch
diameter discharge line to a 30-inch diameter header and stormwater main s stem.
The normal mode of operation is to have all three pumps as dutl/pumps, with all
pumps Ceing operated through rotation to maintain eual run time among the three
pumps. All three pumps are to have identical flows and heads, as well as
interchangealle spare parts.

B. Provide single source coordination responsiLilitLithrough the pump manufacturer for
the entire sl stem including [ut not limited to the following:

1. Pumps.
2. Motors.
3. Reduced Voltage Solid State Soft Starters.
4. Pump accessories, including discharge el ow, rails, lifting chain, power calles,
1.04 SUBMITTALS
A. Shop Drawings:

1. See Specification Section 01300 for re uirements for the mechanics and
administration of the sulmittal process.

2. Reluirements in Specification Section 11005.

3. Reluirements in Specification Section 11070.

4. Reluirements in Specification Section 172[7.
B. Operation and Maintenance Manuals:

1. See Specification Section 01430 for reuirements for:

11070 PUMPING E[TUIPMENT - SUBMERSIBLE END-SUCTION PUMPS
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a. The mechanics and administration of the suCmittal process.
[l The content of Operation and Maintenance Manuals.
C. Prolect Information:
1. Elecuted Manufactureris Installation Certification Form.
1.05 SHIPPING
A. Per Section 11005.

PART 2 - PRODUCTS

2.01 MANUFACTURERS

A. Sullect to compliance with the Contract Documents, the following manufacturers are
acceptalle:

1. Flgt

2. Or approved el ual.

2.02 PERFORMANCE AND DESIGN RE[JUIREMENTS
A. Pump service categorlland tag num_er:

1. Shutoff Head (rangell 72 FT to 74 FT.

2. Design Condition for Single Pump Operating:
a. Flow: 9,150 GPM.
1 Head: 20.0 FT.
c. Minimum H(draulic Efficiencit 5 PCT.
d. Malimum NPSHR: 2[4 FT.

3. Runout Condition for Single Pump Operating:
a. Minimum Flow: 10,000 GPM.
1 Malimum Head: 14.0 FT.

4. Secondarl]Condition for Single Pump Operating [for Curve Definition[
a. Malimum Flow: [,350 GPM.
1 Minimum Head: 39 FT.
c. Minimum H(draulic Efficiencit 83 PCT.

5. Design Condition for Three Pumps Operating:

11070 PUMPING EJUIPMENT - SUBMERSIBLE END-SUCTION PUMPS
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Flow: 101200 FT.

Head: 44 FT.

Minimum Hidraulic Efficiencl: 80 PCT.
Malimum NPSHR: 12.3 FT.

[l SecondarllCondition for Three Pumps Operating [for Curve Definition[:\

a.

L

C.

Malimum Flow: 17,40 GPM.
Minimum Head: 42 FT.
Minimum H(draulic Efficienct 81 PCT.

7. Minimum Discharge Diameter: 14 IN.

8. Pump Rotation: Clockwise rotation when viewed from the driver end.

a.

[l

C.

d.

Motor rel uirements:

10 Malimum Operating Speed: 885 RPM.

2] Minimum Operating Speed: 885 RPM.

31 Service factor: 1.15.

41 Minimum motor efficiencl]at the Design Condition: 91 PCT.
50 Minimum power factor: 79 PCT.

(1] Malimum nameplate horsepower: 90.

Drive t[pe: Constant speed.

Am(ient conditions:

10 Stormwater malimum temperature: 100 DEGF.
2[00 Air malimum temperature: 110 DEGF.

Cooling tl pe: Cooling lacket

2.03 MATERIALS

A. Pump Service Categoriland/or Tag Num(er:

11070

1.
2.
3.

Pump case: Castiron, ASTM A48, Class 35.

Motor housing: Cast iron, ASTM A48, Class 25 or Class 30.

Impeller:

a.

[l

Cast iron, ASTM A48, Class 30.

Self-cleaning Impeller, N T(pe
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Shaft: Stainless Steel, Series 300 or 400.

Wear Surfaces: Hardened Stainless Steel, ANSI Series 400, wear rings with the
stationarlIring harder than the rotating ring.

O-rings: Nitrile (Buna-NLor fluorocar_on [VitonLl
Fasteners: 304 or 31[]Stainless steel.
Lower ring seal: Tungsten-carlide [bth faces or Silicon CarLide [oth faces.

Upper ring seal: Tungsten-carlide [oth faces or car[‘on and ceramic or car bn and
Ni-resist.

10. Seal metal parts: Stainless steel.

B. Wet Pit Applications:

1.
2.
3.

Guide rails: TLpe 31 Stainless steel.
Lifting chains and calles: Tl pe 31[]Stainless steel.

Base ellow: Castiron, ASTM A48, Class 35.

2.04 COMPONENTS

A.

11070

General:

1.

Provide pumps capalle of handling unscreened stormwater.

2. Where watertight sealing is rel uired, machine and fit mating surfaces with O-rings.

3. Provide with heav(dut(lift lugs or hoisting ["ail designed for lifting the entire pump
and motor assem/1[!

Impeller:

1. Provide non-clog solids-handling tl'pe di'hamicalll’"alanced impeller in accordance
with HI standards.

2. Provide impeller and volute wear rings as necessar(to assure efficient sealing
[etween volute and impeller.

Shaft:

1. Design pump shaft of sufficient size to transmit full driver output.

2. Use shaft which is accuratelJmachined and constructed with sufficient materials.

3. Design shaft for a malimum deflection of 0.002 IN at the stuffing ['ollas calculated

at the design condition.

Mechanical Seal:

1.

Seal shaft with two independent dou’le mechanical seal running in an oil filled
cham(er.

PUMPING EJUIPMENT - SUBMERSIBLE END-SUCTION PUMPS
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Provide seals rel uiring neither routine maintenance nor adiustment, [ut capalle of
Leing easilllinspected and replaced.

Hold interface in contact [IJits own spring sCstem.

E. Bearings:

1.

Support shaft on upper and lower permanentl(lulricated [learings with a minimum
ABMA L-10 life of 100,000 HRS.

F. Motors:

1.

Provide pump with FM, UL, or CSA listed motor approved for Class |, Division |
rated area.

Provide induction tLpe motor with a sl uirrel cage rotor, of totallLsu_mersille
design without loss of watertight integrit1to a depth of at least (5 FT, constructed
with epolLor poll+seal encapsulated windings, air-filled or dielectric oil filled, with
Class H insulation rated for 180 DEGC and rated for continuous dutlloperation.

Motor shall (e 3 PH, (0 clcle, 4[0 V.

Motor shall [ee capalle of running continuouslLlin an unsu_merged condition while
pumping under load without damage to motor or seal.

The motor horsepower provided shall (e adeuate so that the pump is non-
overloading throughout the entire pump performance curve from shut-off through
runout.

The motor shall (e designed and assem!(led [ | lthe same manufacturer as the
pump.

The motor shall (e el 'uipped with a closed loop cooling si stem where the cooling
medium is circulated through the pump motor cooling lacket. The pumped fluid
shall not (e circulated through the cooling facket. An impeller in the lower motor
coolant reservoir will circulate coolant around the motor housing. The cooling

sl stem shall provide sufficient cooling for continuous operation whether the pump
is sulmerged in the pumped media or surrounded [T Jair in lifuid or am(ient
temperatures of up to 40 DEGC.

Cooling s stem will provide sufficient cooling for the entire range of pump operating
speeds.

G. Power and Control Calles:

11070

1.

Provide power and control calles which are listed per NEC reluirements and
approved for the installation tpes indicated on the drawings. As a minimum the
calle shall (e suitale for installation in conduit and for sulmersille applications.

Size calles in accordance with applicalle NFPA 70 specifications.

Provide 80 FT power calle and control calle.
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4. Provide each calle with a strain relief, cord grip, and el plosion proof seal installed
in accordance with NFPA 70, Article 500.

5. Minimum acceptalle calle tLpe: "SO-Water Resistant" per UL (2.

H. Temperature Monitor:

11070

1. Furnish each phase of the motor with thermal switches em(edded in the motor
windings.

2. Should high temperature (e sensed in the windings, the thermal switch will open,
shut the pump down, and sound an alarm. Should anlJone of the thermal switches
detect high temperature, it will automaticallireset once the stator temperature
returns to normal.

3. Set temperature of the temperature monitors not higher than 90 PCT of insulation
temperature rating.

Leak Detection:

1. Provide sensors inside the terminal [‘oard and the stator cham(er to detect water
intrusion

2. If water is detected inside the terminal Coard or the stator chamCer, a switch will
stop the pump and sound an alarm.

Coatings:

1. ApplUtwo-component oLirane ester or polLamidoamine epolLlsLstem to the
el terior of the pump casing and motor housing as specified in Specification Section
09900.

Wet Pit Applications:

1. Provide sliding guide ['racket integral to pump unit which properliialigns the pump
discharge with the discharge connection el ow for watertight seal during pumping.

2. Guide the entire weight of the pumping unit to the 'ase discharge ellow [T 1guide
rail(sr.

3. The guide railislishall not support an(Iportion of the weight of the pump.
4. Provide chains or cal le of sufficient strength to lift pumps from sump.

5. Furnish guiding rail assem(171and the discharge flange assem1(]of nonsparking
components.

". Design pump to allow for removal without entering the wet well and without removal
of [olts, nuts or other fastenings.

7. Provide pump unit connecting to discharge connection with a simple downward
motion without rotation. The entire weight of the pumping unit shall wedge tightl™
against the discharge el ow flange forming a seal without the use of [blts, gaskets,
or o-rings.
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8. Provide necessar(isliding guide [racket and discharge connection which, when

[olted to the floor of the sump and to the discharge line, will receive the pump
discharge connecting flange without need of adiustment, fasteners, clamp, or
similar devices.

9. No portion of the pump shall Cear directllon the floor.
2.05 ACCESSORIES

A. See Specification Section 1100 - Pumping E[uipment: Basic Reluirements.

B. Controls:

1.

See Electrical and Instrument and Controls Designs for controls rel uirements.

C. Access Doors and Frames for Wet Pit Applications:

1.

Doors: See Specification Section 05531.

2.000 SOURCE [JUALITLI CONTROL

A. Secure from the pump manufacturer the following inspections and tests on each pump
Lefore shipment from factor(t

1.

4.
5.

Check impeller, motor rating and electrical connections for compliance with this
Specification Section.

Test motor and calle insulation for moisture content or insulation defects.

Prior to sulmergence, run pump drlto estallish correct rotation and mechanical
integritl'|

Run pump sulmerged for 30 minutes.

After operational test (4, perform insulation test (T2 7again.

B. Factorlitest of head [(FTlversus flow [GPMI[ for all pumps [eing provided as specified
in Specification Section 110L0.

PART 3 - ECECUTION

3.01 INSTALLATION

A. See Specification Section 110.0.

B. For wet pit pumps, permanentl(install discharge connection el ow in wet well along
with discharge piping.

C. Seal pump ca'le end with a high [ualit[Iprotective covering, to make it impervious to
moisture or water seepage prior to electrical installation.

3.02 FIELD TTUALITEI CONTROL

A. See Specification Section 11070.

11070
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END OF SECTION
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SECTION 13101
LIGHTNING PROTECTION SUUSTEM

PART 1 - GENERAL

1.01 SUMMAR[
A. Section Includes:
1. Lightning protection s stems using lightning rods.
B. Scope:

1. Contractor shall provide all la_br, materials, e _Luipment, tools, services, and
incidentals necessarl]and rel uired to provide lightning protection sl stems of the
tCpe indicated.

2. Contractor shall furnish the services of individual possessing rel uired
Lualifications, as indicated in this Section, to prepare the final design of the
lightning protection s stems reluired, in accordance with this Section and other
Contract Documents. Such services are not delegated design.

3. Provide lightning protection s’ stems for the following [uildings and structures:
a. Pump Station Electrical Building.
. Generator
C. Related Reluirements include ["ut are not necessarillimited to:
1. Section 17000 - Grounding and Bonding.
1.02 REFERENCES

A. Terminolog(t In this Section and relative to lightning protection s stem Work, the
terminolog(indicated 'elow has the following meaning, regardless of whether
indicated with initial capital letters:

1. Classification of Buildings in accordance with NFPA 780:

a. Class I: Anllcommercial, industrial, or residential "uilding less than 75 feet in
height.

B. Reference Standards:
1. ASTM International [ASTM[

a. B8, Standard Specification for Concentric-Lal+Stranded Copper Conductors,
Hard, Medium-Hard, or Soft.

2. Lightning Protection Institute [LPI[
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175, Standard for the Design - Installation - Inspection of Lightning Protection
Sl stems.

National Fire Protection Association INFPAI

a.

780, Standard for the Installation of Lightning Protection Sistems.

National Electrical Manufacturers Association INEMAT3

a.

TC 2, Electrical PolvinLl Chloride (PVCLTulLing and Conduit.

Underwriters Laloratories, Inc. (UL

a.

L

C.

91 Standard for Safet[1Lightning Protection Components.
9[A, Standard for Installation Reluirements for Lightning Protection S(stems.

(61, Standard for Schedule 40, 80, T pe EB and A Rigid PVC Conduit and
Fittings.

1.03 ADMINISTRATIVE RELJUIREMENTS

A. Coordination:

13101

Coordination — General:

a.

Contractor shall coordinate the services of lightning protection sl stem designer
with all other elements of the Work.

Contractor has full responsililit[/for scheduling lightning protection sl stem
designs and all related Work.

Allow sufficient time in Progress Schedule for performance of lightning
protection slstem services, including reuests for interpretation or clarification
“etween lightning protection sstem designer and Contractor and 'etween
Contractor and Engineer.

2. Coordination of Lightning Protection STstem Work’s Connections to Other Work:

a. Where lightning protection si'stem Work connects to other Work designed (1

Engineer, elisting construction, or [oth, the lightning protection s stem Work
shall e consistent with the other Work and elisting construction to which
lightning protection sl stem Work connects, and ad/acent construction.

Sulmit details, loading, anchorage, and other coordinating information
necessarllfor the lightning protection s stem Work to properl(iinterface with
Work designed [T 1Engineer.

Changes in the Work, whether designed [T Engineer, designed [T]lightning
protection sl stem designer, or elisting construction, necessarllas a result of
the lightning protection s’stem are ineligille for increase in Contract Price or
Contract Times, unless: [1[otherwise agreed (1] oth Engineer and Owner, or
2[ el pressllindicated otherwise elsewhere in the Contract Documents for the
lightning protection sl stem Work.
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Changes rel uiring el tra compensation, time, or [oth arising from lightning
protection s stem design aspects needed for convenience of Contractor,
Sulcontractor, or Supplier, are not grounds for increase in Contract Price or
Contract Times.

3. Coordination of Sulmittals, Falrication, Production, and Shipment:

a.

[l

Do not release for raw materials procurement, falrication, production, and
shipment to the Site materials, eLuipment, or sLstems designed [ lightning
protection sCstem designer until the associated lightning protection sCstem
designer has completed the design and Engineer has reviewed and approved
all associated Shop Drawings, product data Sulmittals, Samples, and such
Sulmittals have [een delivered to and accepted LIEngineer.

Allow sufficient time in the Progress Schedule for rel uired Sul mittals and
re_uired actions [IJlightning protection sCstem designer and Engineer.

1.04 CUALITL ASSURANCE

A. [ualifications:

13101

1. Lightning Protection S’ stem Designer:

a.

One individual, acceptalle to Engineer, shall design or directll Isupervise
preparation of the final design of all lightning protection s(stems re_uired for the
Work.

Individual preparing, or directl1supervising preparation of, final design of
lightning protection systems shall possess current, valid “Designer Inspector”
(DI) certification from Lightning Protection Institute (LPI) or “Lightning Protection
Master Certification” (LPMC) from Underwriters Laboratories (UL).

In addition, individual performing, or directl[1supervising preparation of, final
design of lightning protection slstem shall (e alle to furnish documentation
indicating possession of not less than ten years’ experience personally
designing or supervising the preparation of lightning protection sl 'stems similar
to that reluired for the Work.

Designer mal e emplolee of lightning protection sistem Supplier or individual
or entit'Iretained [ lightning protection sl stem Supplier.

Sulmit to Engineer coplof current certification as LPI DI or UL LPMC and
record documenting el perience of lightning protection sl stem designer.
Indicate designer’s current employer and employment history.

Upon Engineer’s request, submit information for not less than five prior lightning
protection sl stems, similar in t{pe, scope, and eltent to that reluired for the
Work. Construction of each lightning protection sistem on each such prolect
shall have "een sulstantiallllcomplete for not less than one [ear at the time
such documentation is sulmitted to Engineer. Such information shall include,
for each prolect, the following: pro’ect name and location [cit} state or
province, country); project owner; designer’s employer and their role in the
prolect [prime contractor, sulcontractor, or supplier); name of project’s design
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professional [compan(inamel and location! | ear lightning protection sl stem
was completedand general description of scope and eltent of lightning
protection s stem work.

2. Installer:
a. Installer of lightning protection si.stem ma_le Contractor or Sul_contractor.

[l Throughout the Work, installer shall be a current, “UL Listed Lightning
Protection Contractor”.

c. Installer’s project manager or site superintendent shall possess a current, valid
certification as “Master Installer” from LPI. Such individual shall be actively
involved in managing and supervising installation of the lightning protection
sl stem Work.

d. Installer shall furnish valid “UL Master Label” for the substantially completed
lightning protection sl stem Work.

e. In addition, installer shall possess not less than five years’ relevant experience
performing lightning protection s stem construction and shall [ e al le to
document not less than five completed, prior prolects or similar scope and
compleLitJto the lightning protection sLstem Work within the most-recent five-
Lear period.

f.  Submit to Engineer documentation of installer’s current status as “UL Listed
Lightning Protection Contractor” and copy of required LPI “Master Installer”
certification.

g. Upon Engineer’s request, submit documentation of required experience.
1.05 SUBMITTALS
A. Action Sul mittals: Sul mit the following:
1. Shop Drawings:

a. Drawings of entire lightning protection sl stem for each ['uilding and structure
for which lightning protection s’stem is rel‘uired. Include plans, sections,
schematics, and details as appropriate.

"1 Plan drawings showing t'pe, size, and locations of all lightning protection
materials and e uipment.Roof penetration detail drawings.

c. Sulmit schedules [talles of materials and e[ uipment as appropriate, indicating
tCpe, size, materials, and location of each, together with other pertinent
information.

d. “Certificate of Compliance” by lightning protection system designer, in
accordance with this Section’s Article, “Responsibilities of Lightning Protection
System Designer”.

2. Product Data:

13101 LIGHTNING PROTECTION SCUSTEM
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a. Data for all materials and e_uipment reuired [ 1“Part 2 — Products” of this
Section. Submit material and equipment manufacturers’ published product data
such as catalog pages, standard drawings, e[ pected performance data,
specifications, and the like.

[l Sulmit data sheets that include manufacturer's name and product model
numCer. ClearlJidentiflall optional accessories.

c. Certification that materials and el uipment proposed sul mitted are in
accordance with applicalle standards of LPI or UL.

B. Informational Sul mittals: Sul mit the following:

1.

Certifications and Notices:

a. Roofing system manufacturer written consent to installer’s proposed
penetrations [if anl [ through roofing si stem.

Roofing System Manufacturer’s Instructions:

a. When Contractor proposes mechanicallfastening lightning protection sl stem
components to, or providing penetrations through, roofing, o[ tain and su_mit to
Engineer the roofing system manufacturer’s:

[1 Written concurrence with proposed installation methods.
c. Written instructions for sealing penetrations into or through roofing sl stem.
Supplier’s Instructions:

a. Manufacturer’s written instructions for handling, storage, and installation for all
materials and e uipment furnished.

Field TualitC1Control Results:
a. Sulmit results of field Tualit[Jcontrol activities rel"uired in this Section.
Supplier’'s Reports:

a. Submit written report of each visit to the Site by manufacturer’s factory-trained
representative.

[l Sulmit written report of each visit to the Site [T 1lightning protection s stem
designer.

Tlualifications Statements:
a. Lightning protection sl stem designer.

[l Installer.

C. Closeout Sulmittals: Sulmit the following:

1.

13101

Post-Installation Certifications:
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Installer’s written certification that the sul stantiall lcompleted lightning
protection sLstem Work complies with the Contract Documents.

“UL Master Lal el” certificate.

2. Operation and Maintenance Data:

a.

[l

Manufacturer’s operation and maintenance manual for each building’s or
structure’s lightning protection system provided or modified. Comply with
Section 01430 - Operation and Maintenance Data.

Indicate rel uirements for, and freuencl of, periodic inspections.

3. Record Documents:

a.

Prepare and suLmit drawings, including plans of roof or top of each Luilding
and structure for which lightning protection sistem was provided or modified,
indicating as-constructed conditions. Include appropriate sections, details, and
schematics.

Record drawings shall expressly indicate their status as “as-constructed”
drawings with an appropriate revision date.

1.0 RESPONSIBILITIES OF LIGHTNING PROTECTION SIISTEM DESIGNER

A. Responsililities of lightning protection s(stem designer emploLed on the Work include,
[ut are not necessarillllimited to, the following, unless specificallllindicated otherwise
in the associated elements of the Contract Documents where the lightning protection
sl stem is rel uired:

13101

1.

Ethical Conduct and Professionalism: Complwith Laws and Regulations, and
standards and guidelines regarding codes of ethics and codes of conduct pullished
"Irelevant industrilorganizations, including LPI and UL.

Compliiwith Laws and Regulations and relevant design standards applicalle to the
sulJect lightning protection sl stem Work.

Performance and Design Criteria Indicated in the Contract Documents and Other
Information:

a.

Review performance and design criteria, indicated in the Contract Documents,
that the lightning protection si'stem Work must satisfl!

Prepare written reluests for interpretations or clarifications of performance or
design criteria.

Review elisting information a out the Site that constitutes Technical Data [if
an(] applicalle to the sullect lightning protection si’stem Work() as indicated in
the Supplementar(]Conditions.

Site Information and Investigations: With Contractor, ol taining all other necessarl(’!
dimensions, field information, and other information necessar(Ifor preparing
lightning protection sl stem Shop Drawings.
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5. Design Services: Personalll] perform and prepare, or activelllel ercise direct,
personal, supervisor(icontrol over others performing or preparing:

a.

Necessarlldesign evaluations of conditions, materials, and e_uipment.

[l Prepare the Shop Drawings and product data Sulmittals, and related design

C.

documents such as calculations, for the sulJect lightning protection sl stem
Work.

Assist Contractor with applLling for and o[ taining permits and approvals [not
previousli 1ol tained [110Owner or those for whom Owner is responsillel]
necessarlfor the lightning protection s.stem Work.

Preparing modifications of the lightning protection si stem design documents as
necessar! |

[l Certification of Compliance [ILightning protection s_stem designer:

a.

Through Contractor, submit to Engineer, lightning protection system designer’s
written certification indicating:

General Information: (1 JProlect name and designation, [(2[IContractor name
and Contract designation, [3[1Sulcontractor or Supplier name (when
applicable), (4) full name of lightning protection system designer’s business
entitCunder which the lightning protection s(stem services were performed, (50
full name and certification num(er of the individual responsiCle for the final
design of the sullect lightning protection s stem Work, [T specific elements of
lightning protection s stem Work to which the certification applies, and (7L
lightning protection system designer’s signature, and date of signature; apply
lighting protection designer’s seal when applicable.

Elplicit certification that the sulTect lightning protection si’stem complies with:

100 All applicalle performance and design criteria indicated in the Contract
Documents. ELpressllindicate on certification of compliance the specific
performance and design criteria used in the lightning protection sstem
design

201 All Laws and Regulations.

301 Applicalle design standards commonliiapplicalle to such tpes of
construction. Elpressliiindicate such design standards on the certification
of compliance.

7. Progress and [JualitlJof Construction of Lightning protection sistem Work:

a.

Where appropriate for the sullect lightning protection sl stem Work, periodicalll’
visit the Site at appropriate intervals to ol'serve the progress and [ualit[of the
sullect lightning protection sl stem Work.

Where lightning protection s stem designer does not visit the Site during
construction, keep informed of the progress and [ualitClof the sulTect lightning
protection s stem Work via discussions with Contractor, Sul_contractor, and

LIGHTNING PROTECTION SCUSTEM

CAM #25-0048
Exhibit 1C
Page 200 of 350



8.

9.

PROCECT NO. 11843 PROGRESSO VILLAGE STORM WATER IMPROVEMENTS

Suppliers, via photographic documentation, and other means acceptalle to
lightning protection sCstem designer.

c. Advise Contractor in writing when the sullect lightning protection s stem Work
is not in accordance with the lightning protection system designer’s design
documents [approved [ Engineerand related Sulmittals approved [
lightning protection sl stem designer.

d. Furnish to entitl/that retained lightning protection si stem designer cop( of
lightning protection system designer’s written report of each visit to the Site.

Modifications to Design:

a. Design appropriate modifications to the lightning protection sl stem Work,
including preparing new or revised certifications, reports, design drawings,
sketches, design specifications, and calculations, as appropriate.

'L Such design documents and calculations shall [ ‘e sul mitted to Engineer
through Contractor to same el tent original design documents Sulmittals and
calculations, if an(] where reluired [1the Contract Documents for the sullect
lightning protection sl stem Work.

Other services, as mutuallllagreed upon [Llightning protection s stem designer
and its client, or as rel[uired elsewhere in the Contract Documents.

PART 2 - PRODUCTS

2.01 MANUFACTURERS

A. Sullect to compliance with the Contract Documents, the following manufacturers are
acceptalle:

13101

1.

o w0 D

© o N O

A/C Lightning Protection, Inc.

Harger Lightning 1 Grounding.
Hear[|Bros. Lightning Protection Co. Inc.
National Lightning Protection Corporation.
Preferred Lightning Protection, Inc.
Thompson Lightning Protection, Inc.

VFC Lightning Protection.

East Coast Lightning E"uipment, Inc.

Rolins Lightning, Inc.

10. Or el ual.
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2.02 PERFORMANCE AND DESIGN CRITERIA.

A

C.

Provide lightning protection s(stems Work in accordance with NFPA 780, UL 9[A, and
LPI 175.

Material for air terminals, main conductors and [onding conductors: Copper or
aluminum.

Size of air terminals, main conductors, and [onding conductors shall [e in accordance
with NFPA 780.

2.03 MATERIALS

A

13101

Unless otherwise el pressliindicated in the Contract Documents, lightning protection
sLstem materials shall Le compatille with materials of construction for the [uilding or
structure _eing protected and meet the re_uirements of UL 9L

Provide lightning protection si stem with Class | or Class Il materials, in accordance
with NFPA 780.

Ground Rods:
1. 3/4-inch diameter (1110 feet long.
2. Copper-clad:

a. Uniform coating, not less than 10 mils thick, of electroltic copper molecularl(’
Conded to rigid steel core.

[1 Corrosion resistant [ond [Cetween copper and steel.
c. Hard drawn, scar-resistant surface.

Material for conductor fasteners, connector fittings, [onding fittings, conductor splicers
and through-wall or through-roof assem lies shall (e cast ['fonze, [rass, or copper,
with [olt pressure connectors.

Material for [olts, nuts, and screws shall (e stainless steel.

Underground conductors shall (e [‘are, soft-drawn, stranded copper in accordance with
ASTM BS.

Racewals:
1. Indicated as Schedules 40 “PVC-40"Jor Schedule 80 fPVC-80"[]

a. PVC thermoplastic, with inert modifiers to improve weatheralilit land heat
distrilution.

[l Rated for direct sunlight e posure.
c. Fire retardant and low smoke emission.

d. In accordance with NFPA 70 T(pe PVC, NEMA TC 2, UL '51.
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PART 3 - ELECUTION

3.01 INSTALLATION

A

Installation — General:

1. Design and provide lightning protection sCstem Work in accordance with LPI 175,
NFPA 780, and UL 9['A.

2. Install lightning protection s stem in accordance with the Contract Documents and
Shop Drawings approved [ [JEngineer.

3. Roofing SCstem and Installation of Lightning Protection S stem:

a. Adhesivellfasten lightning protection sl stem components to roof s stem

unless elpressllishown or indicated otherwise in the Contract Documents.

Do not mechanicall(Ifasten lightning protection sl stem components to metal
roof panels ormetal coping or penetrate roof memLrane without written consent
of [oth roofing sl stem manufacturer and Engineer. Sul mit to Engineer written
consent of roofing si stem manufacturer.

Seal all penetrations in accordance with roofing sCstem manufacturer’s written
instructions and details. Ol tain such instructions and details from roofing
sistem manufacturer.

4. Surge protective devices to (e provided, [ Jothers, as shown on the Drawings.

B. Structures and Buildings:

13101

1. Lightning protection sl stem shall include:

a.

[l

f.

g.

Roof-mounted and cellular antenna mounted air terminals.
Generator mounted air terminals.
Interconnecting conductors.

107 Steel roof [leams and trusses mallle utilized as the main and secondar[’
conductors.

Downleads: Provide the following t'pelsof conductor downleads:

100 Conductors surface-mounted on the building’s or structure’s el terior wall.
Route conductor in PVC-80 conduit for a minimum of 1°-0” below grade and
4’-0” above grade.

Ground terminations.
Bonding of other grounded si stems of [uilding or structure.

Bonding to grounding electrode s/ stem.

2. Connect downleads to the grounding electrode sCstem ground ring.

LIGHTNING PROTECTION S[ISTEM
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3. Underground connections shall ['e via el othermic weld.

3.02 FIELD JUALITLI CONTROL

A. Field Tests and Inspections:

1.

Perform fall-of-potential ground resistance test on each ground rod or ground ring.
a. When resistance elceeds 25 ohms for individual ground rod:

101 Provide additional ground rod so thelJare 20 feet apart, interconnect with
"4/0 AWG and retest.

201 If retest el ceeds 25 ohms, contact Engineer.
[l When resistance el ceeds 25 ohms for a ground ring, contact Engineer.
Perform continuit(test for sl stem elements concealed with in structure.

Perform continuit{Jtest for sCstem elements utilized structural steel as
downconductors.

Sulmit to Engineer written results of reluired field [ualitCJcontrol activities

el pressllindicating [uilding or structure name, and Prolect, ti pe of test or
inspection performed, results ol tained, proLlems olserved or noted during the test
or inspection, and whether results ol tained indicate successful completion lile.,
acceptancell The Work will not (e eligille for inspection for Sul_stantial Completion
until such results are suCmitted to and accepted LEngineer.

3.03 CLOSEOUT

A. Documentation and Nameplates.

1.

13101

Prior to reluesting inspection for Sulstantial Completion of lightning protection
sistem Work, provide the following for each lightning protection si'stem provided or
modified:

a. Nameplate, securellIfastened to "uilding or structure, indicating: “Lightning
protection system provided by”, followed by company name and address of
lightning protection sl stem installer. Name plate shall "e resistant to corrosion
and deterioration [to which it mal1e sullect at its installed locationT, including
deterioration and fading due to el'posure to sunlight.

[l Submit “UL Master Label” certification.

c. Deliver final operation and maintenance manuals for the lightning protection
sistem.

Prior to re"uesting final pament, deliver to Engineer the following for each
lightning protection sl stem provided or modified:

As-constructed record drawings, in accordance with this Section’s “Submittals”
Article. Such as-constructed drawings shall "e developed from Shop Drawings

LIGHTNING PROTECTION SCUSTEM
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approved [ |Engineer and those of the Drawings showing the lightning protection
sCstem.

END OF SECTION

13101 LIGHTNING PROTECTION SCUSTEM
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SECTION 13501
DOOR INTRUSION ALARM SWITCHES

PART 1 - GENERAL

1.01 SCOPE

A. The Contractor shall provide, all components, s stem installation services, as well as
all re[uired and specified ancillarCJservices in connection with the Door Intrusion Alarm
Switch for the Progresso Village Pump Station. The Sistem includes all materials,
lalor, tools, fees, charges and documentation re[uired to furnish, install, test and place
in operation a complete and operalle door intrusion detection si stem as shown and/or
specified. The sCstem shall include door intrusion switch as shown, specified, and/or
reluired to provide the functions indicated.

B. The scope of the work to (e performed under this Division includes [ut is not limited to
the following:

1. The Contractor shall retain overall responsiCilit[Ifor the intrusion switches as
specified herein.

2. Furnish and install one [1[lintrusion alarm contact and wiring for the electrical
Luilding entrance door as scheduled or shown on the Drawings, unless otherwise
noted or supplied [IJeluipment vendors. Electrical conduit and connection [ol[for
the intrusion alarm contact shall (e furnished and installed [ 1the electrical
contractor, Division 11

3. Division 17 instrumentation and controls sullcontractor shall terminate the door
intrusion switch wiring in LCP-11843 and program PLC-11843 as descriled in
Section 17950.

C. ltis the intent of the Contract Documents to construct a complete and working
installation. ltems of e uipment or materials that malireasonalll] e assumed as
necessarl]1to accomplish this end shall (e supplied whether or not thellare specificall[]
stated herein.

PART 2 - PRODUCTS

2.01 PRODUCTS

A. Door Intrusion Alarm Switch - shall (e recessed, steel magnetic t[ pe and operate on
24V dc. The switch shall e wired to discrete input in PLC-11845. Contractor shall
coordinate with Division 17 controls and instrumentation sulcontractor to insure
compatililit with PLC input.

PART 3 - ELIECUTION INOT USED[!

END OF SECTION
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SECTION 15047
HIGH PERFORMANCE POLIIPROPIILENE STORM 127- 60" PIPE

PART 1 - SCOPE

1.01 This specification descril es 12- through [0-inch 300 to 1500 mm[ hp storm pipe for use in
gravit[+flow storm drainage applications.

PART 2 - PIPE RE[JUIREMENTS

2.01 Hp storm pipe shall have a smooth interior and annular el terior corrugations.
A. 12-through [0-inch 300 to 1500 mm_pipe shall meet ASTM F2881 or AASHTO M330

B. Manning’s “n” value for use in design shall (e 0.012

PART 3 - LOINT PERFORMANCE

3.01 Pipe shall ['e oined using a [ell [1 spigot [0int meeting the re uirements of astm f2881 or
aashto m330. The [oint shall (e watertight according to the re_uirements of astm d3212.
Gaskets shall meet the reuirements of astm f477. Gasket shall _e installed [[the pipe
manufacturer and covered with a removalle, protective wrap to ensure the gasket is free
from delris. A 0int lulricant availalle from the manufacturer shall (e used on the gasket
and Cell during assem(ILl 12- through [(0-inch 300 to 1500 mmUdiameters shall have an
elterior Lell wrap installed [IJthe manufacturer.

3.02 FITTINGS

A. Fittings shall conform to ASTM F2881 or AASHTO M330. Bell and spigot connections
shall utilize a welded or integral [ell and vallellor inline gaskets meeting the watertight
[oint performance reuirements of ASTM D3212.

3.03 FIELD PIPE AND [OINT PERFORMANCE

A. To assure watertightness, field performance verification marile accomplished 1
testing in accordance with ASTM F1417 or ASTM F2487. Appropriate safet(’
precautions must e used when field-testing anlpipe material. Contact the
manufacturer for recommended leakage rates.

3.04 MATERIAL PROPERTIES

A. Pollpropllene compound for pipe and fitting production shall ['e impact modified
copolmer meeting the material reCuirements of ASTM F2881, Section 5 and AASHTO
M330, Section [1.1.

3.05 INSTALLATION

A. Installation shall (e in accordance with ASTM D2321 and ADS recommended
installation guidelines, with the el ception that minimum cover in traffic areas for 12-
through 48-inch 300 to 1200 mmdiameters shall (e one foot 0.3 m[Jand for [0-inch

15047 HIGH PERFORMANCE POLIPROPIILENE STORM PIPE
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1500 mm(idiameter the minimum cover shall e 2 ft. [0.[Tm[in single run applications.
Backfill for minimum cover situations shall consist of Class 1 [compactedL(, Class 2
(minimum 900 SPDL)or Class 3 [minimum 95(] [material. MaLimum fill heights depend
on em[edment material and compaction levellplease refer to Technical Note 2.04.
Contact Lour local ADS representative or visit our welsite at

www.adspipe.com for a coplJof the latest installation guidelines.

B. Build America, BulJAmerica [BABA[

1. HP Storm pipe [per AASHTOI, manufactured in accordance with ASTM F2881 or
AASHTO M330, complies with the re_uirements in the Build America, BuLJAmerica
[(BABA[Act.

3.00 PIPE DIMENSIONS

59.

30.2 3010 42.0 47.9

[310D 7o 9140 aoro 02170

El521[|

14.5 17.7 214 280 355 415 474 541 7
3080 4500 5440 7110 9020 10540 12040 13740 17040

50 50 40 40 35 35 30
[517D Z14D 38 3450 3170 270 2410 2410 2070

Minimum pipe stiffness values listed[ contact a representative for average values.

END OF SECTION
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SECTION 15000
PIPE AND PIPE FITTINGS - BASIC RE[JUIREMENTS

PART 1 - GENERAL

1.01 SUMMAR[
A. Section Includes:
1. Process piping sLstems.
2. Utilit[piping s stems.
3. PlumCing piping s_stems.
B. Related Specification Sections include [ut are not necessaril[Jlimited to:
1. Section 09900 - Painting
Section 10400 - Identification Devices.

Section 02222 — E[cavation and Backfill for Utilities

> w N

Section 15090 - Pipe Support S(stems.
5. Section 15100 - Valves and Operators
1.02 [JUALIT) ASSURANCE
A. Referenced Standards:
1. American Association of State Highwalland Transportation Officials [AASHTOI:

a. M3(], Corrugated Steel Pipe, Metallic-Coated, for Sewers and Drains
[Eluivalent ASTM A7[0L]

[l M190, Standard Specification for Bituminous Coated Corrugated Metal Culvert
Pipe and Pipe Arches.

c. M252, Standard Specification for Corrugated Pollethllene Drainage Tuling.

d. M294, Interim Specification for Corrugated Polethllene Pipe 12 to 24 Inch
Diameter.

2. American lron and Steel Institute [AISIT]
3. American Societ!Jof Mechanical Engineers [ASME[:
a. B10113, Mallealle Iron Threaded Fittings.
1 B1r15, Pipe Flanges and Flanged Fittings.
c. B1019, Factor[tMade Wrought Steel Butt-Welding Fittings.
15010 PIPE AND PIPE FITTINGS - BASIC RECJUIREMENTS
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B11122, Wrought Copper and Bronze Solder - [oint Pressure Fittings.
B1120} Cast Copper AlloJFittings for Flared Copper Tules.
B3[119, Stainless Steel Pipe.

B40.100, Pressure Gauges and Gauge Attachments.

4. ASTM International [ASTM[

a.

A53, Standard Specification for Pipe, Steel, Black and Hot-Dipped, Zinc-
Coated, Welded and Seamless.

A74, Standard Specification for Cast Iron Soil Pipe and Fittings.

A10L], Standard Specification for Seamless Carl_on Steel Pipe for High-
Temperature Service.

A12(], Standard Specification for Gralllron Castings for Valves, Flanges, and
Pipe Fittings.

A182, Standard Specification for Forged or Rolled Allo +Steel Pipe Flanges,
Forged Fittings, and Valves and Parts for High-Temperature Service.

A197, Standard Specification for Cupola Mallealle Iron.

A234, Standard Specification for Pipe Fittings of Wrought Carlon Steel and
AlloJSteel for Moderate and High Temperature Service.

A2(9, Standard Specification for Seamless and Welded Austenitic Stainless
Steel Tuling for General Service.

A312, Standard Specification for Seamless, Welded, and Heavil[1Cold Worked
Austenitic Stainless Steel Pipes.

A518, Standard Specification for Corrosion-Resistant High-Silicon Iron
Castings.

A53[, Standard Specification for Ductile Iron Castings.

A587, Standard Specification for Electric-Resistance-Welded Low-Carlon Steel
Pipe for the Chemical IndustrLl

. A7[0, Standard Specification for Corrugated Steel Pipe, Metallic-Coated for

Sewers and Drains.

A774, Standard Specification for As-Welded Wrought Austenitic Stainless Steel
Fittings for General Corrosive Service at Low and Moderate Temperatures.

A778, Standard Specification for Welded, Unannealed Austenitic Stainless
Steel Tulular Products.

B88, Standard Specification for Seamless Copper Water Tule.

PIPE AND PIPE FITTINGS - BASIC RE[NUIREMENTS
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C14, Standard Specification for Concrete Sewer, Storm Drain, and Culvert
Pipe.

C7(], Standard Specification for Reinforced Concrete Culvert, Storm Drain, and
Sewer Pipe.

C425, Standard Specification for Compression Loints for Vitrified ClalJPipe and
Fittings.

C443, Standard Specification for Loints for Concrete Pipe and Manholes, Using
Ruller Gaskets.

C5[4, Standard Specification for RullLer Gaskets for Cast Iron Soil Pipe and
Fittings.

C700, Standard Specification for Vitrified ClallPipe, ELtra Strength, Standard
Strength and Perforated.

D1785, Standard Specification for Pol 1Vin[l Chloride [IPVC[Plastic Pipe,
Schedules 40, 80, and 120.

D241 Standard Specification for Pol[1Vin[l Chloride [[PVC[Plastic Pipe
Fittings, Schedule 40.

D247, Standard Specification for Pol[1Vin[1 Chloride[ [PVC[ Plastic Pipe
Fittings, Schedule 80.

D4101, Standard Specification for Pol_propllene Plastic Iniection and E[trusion
Materials.

F439, Standard Specification for Chlorinated Pol1Vin[l Chloride ICPVC[]
Plastic Pipe Fittings, Schedule 80.

F441, Standard Specification for Chlorinated Pol( 1Vin[1 Chloride IICPVCI]
Plastic Pipe, Schedules 40 and 80.

American Water Works Association [AWWA[J

a.

[l

f.

g.

B300, Standard for HCpochlorites.
C200, Standard for Steel Water Pipe - [linches and Larger.

C207, Standard for Steel Pipe Flanges for Waterworks Service - Sizes 4 inches
through 144 inches.

C208, Standard for Dimensions for Falricated Steel Water Pipe Fittings.
C[0[}, Standard for Grooved and Shouldered [oints.
C(51, Standard for Disinfecting Water Mains.

C800, Standard for Underground Service Line Valves and Fittings.

. American Water Works Association/American National Standards Institute

'AWWA/ANSIT
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a. C110/A21.10, Standard for Ductile-Iron and Gral+lron Fittings.

L C111/A21.11, Standard for Rull_er-Gasket Loints for Ductile-lIron Pressure Pipe
and Fittings.

c. C115/A21.15, Standard for Flanged Ductile-Iron Pipe with Ductile-Iron or Gral+
Iron Threaded Flanges.

d. C151/A21.51, Standard for Ductile-Iron Pipe, Centrifugall(Cast, for Water.
e. C153/A21.53, Standard for Ductile-lron Compact Fittings for Water Service.
7. Cast Iron Soil Pipe Institute [CISPIL

a. 301, Standard Specification for Hul less Cast Iron Soil Pipe and Fittings for
SanitarlJand Storm Drain, Waste, and Vent Piping Applications.

8. International Plum(ing Code [IPCL
9. National Fire Protection Association INFPAL
a. 54, National Fuel Gas Code.
[l [9, Standard on E[plosion Prevention S(stems.
10. Underwriters Laloratories, Inc. [ULL]
B. Coordinate flange dimensions and drillings [etween piping, valves, and el uipment.
1.03 SUBMITTALS
A. Shop Drawings:
1. Product technical data including:

a. Acknowledgement that products su’ mitted meet re uirements of standards
referenced.

"1 Copies of manufactureris written directions regarding material handling,
deliver(] storage and installation.

B. Contract Closeout Information:
1. Operation and Maintenance Data:

a. See Specification Section 01430 for re[ uirements for the mechanics,
administration, and the content of Operation and Maintenance Manual
sulmittals.

C. Informational Sul mittals:
1. [Dualifications of la’lperforming disinfection anallsis on water s’stems.
2. Test reports:

a. Copies of pressure test results on all piping sCstems.

15010 PIPE AND PIPE FITTINGS - BASIC RE[NUIREMENTS
4

CAM #25-0048

Exhibit 1C

Page 213 of 350



PROCECT NO. 11843 PROGRESSO VILLAGE STORM WATER IMPROVEMENTS

[l Reports defining results of dielectric testing and corrective action taken.
c. Disinfection test report.
d. Notification of time and date of piping pressure tests.
1.04 DELIVER[], STORAGE, AND HANDLING
A. Protect pipe coating during handling using methods recommended [l manufacturer.

1. Use of Care calles, chains, hooks, metal Cars or narrow skids in contact with
coated pipe is not permitted.

B. Prevent damage to pipe during transit.
1. Repair alrasions, scars, and Llemishes.

2. If repair of satisfactor( 1 ualitlIcannot ['e achieved, replace damaged material
immediatell]

PART 2 - PRODUCTS

2.01 MANUFACTURERS

A. Sullect to compliance with the Contract Documents, the following manufacturers are
acceptalle:

1. Pipe saddles [for gage installation(:
a. Dresser Stile 91 [steel and ductile iron s stemsl.
'L Dresser Stile 194 imonmetallic sl stems(.
2.02 COMPONENTS AND ACCESSORIES
A. Protective Coating and Lining:

1. Include pipe, fittings, and appurtenances where coatings, linings, coating, tests and
other items are specified.

2. Field coating pipe in accordance with Specification Section 09900.
B. Underground Warning Tape:

1. See Specification Section 10400.
C. Pressure Gages:

1. See Specification Section 11005.
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PART 3 - ELECUTION

3.01 EL'TERIOR BURIED PIPING INSTALLATION

A. Enter and elit through structure walls, floors, and ceilings [ using penetrations and
seals specified in Specification Section 01800 and as shown on Drawings.

When entering or leaving structures with [uried mechanical 0int piping, install 0int
within 2 feet of point where pipe enters or leaves structure.

1.

Install second Bint not more than [feet nor less than 4 feet from first [Gint.

Install e[pansion devices as necessar(to allow e[ pansion and contraction movement.

D. Laling Pipe In Trench:

1.

> w N

7.
8.

1.
2.

Elcavate and [ackfill trench in accordance with Specification Section 02222.
Clean each pipe length thoroughlJand inspect for compliance to specifications.
Grade trench [bttom and el cavate for pipe [ell and lalpipe on trench [‘ottom.

Install gasket or [oint material according to manufactureris directions after Gints
have [een thoroughllicleaned and el amined.

Ecept for first two [0ints, Lefore making final connections of @ints, install two full
sections of pipe with earth tamped alongside of pipe or final with [‘ledding material
placed.

Lallpipe in onl[Jsuitalle weather with good trench conditions.
a. Never laUpipe in water ecept where approved [IJEngineer.
Seal open end of line with watertight plug if pipe laling stopped.

Remove water in trench "efore removal of plug.

. Lining Up Push-On oint Piping:

Lalpiping on route lines shown on Drawings.

Deflect from straight alignments or grades [T vertical or horizontal curves or
offsets.

Orlserve malimum deflection values stated in manufactureris written literature.

Provide special [‘'ends when specified or where reluired alignment e[ ceeds
allowal le deflections stipulated.

Install shorter lengths of pipe in such length and num(er that angular deflection of
anlloint, as represented [ Ispecified malimum deflection, is not e[ ceeded.

F. Anchorage and Blocking:

15010
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1. Provide reaction [locking, anchors, (0int harnesses, or other acceptal le means for
preventing movement of piping caused [[forces in or on [uried piping tees, wle
Lranches, plugs, or [ends.

2. Place concrete [locking so that it e tends from fitting into solid undistur(‘ed earth
wall.

a. Concrete [locks shall not cover pipe Qints.
3. Provide [earing area of concrete in accordance with drawing detail.
Install underground hazard warning tape per Specification Section 10400.

Install insulating components where dissimilar metals are 0ined together.

3.02 EIPOSED ECTERIOR PIPING INSTALLATION

A.
B.

Install piping in vertical and horizontal alignment as shown on Drawings.

Enter and eLit through structure walls, floor and ceilings using penetrations and seals
specified in Specification Section 01800 and as shown on the Drawings.

Install vertical piping runs plumCZand horizontal piping runs parallel with structure walls.

D. Pipe Support:

1. Use methods of piping support as shown on Drawings and as rel uired in
Specification Section 15090.

. Section 15090. Locate and size sleeves and castings rel uired for piping sl stem.

1. Arrange for chases, recesses, inserts or anchors at proper elevation and location.
Unions:

1. Install in position which will permit valve or eCuipment to Ce removed without
dismantling ad/acent piping.

2. Mechanical tlpe couplings malserve as unions.
3. Additional flange unions are not rel'uired at flanged connections.

Install e[pansion devices as necessar(to allow e pansion/contraction movement.

H. Provide full face gaskets on all s(stems.

15010

Anchorage and Blocking:

1. Block, anchor, or harness el posed piping sullected to forces in which [oints are
installed to prevent separation of ©ints and transmission of stress into e[ uipment or
structural components not designed to resist those stresses.

Eluipment Pipe Connections:

1. Eluipment - General:
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Elercise care in [olting flanged oints so that there is no restraint on the
opposite end of pipe or fitting which would prevent uniform gasket pressure at
connection or would cause unnecessar(stresses to [ e transmitted to

el uipment flanges.

Where push-on oints are used in conunction with flanged 0ints, final
positioning of push-on [oints shall not [‘'e made until flange ©ints have [een
tightened without strain.

Tighten flange Lolts at uniform rate which will result in uniform gasket
compression over entire area of 0int.

10 Provide tightening tor[ue in accordance with manufactureris
recommendations.

Support and match flange faces to uniform contact over their entire face area
prior to installation of an(/[olt [etween the piping flange and el uipment
connecting flange.

Permit piping connected to e _uipment to freellJmove in directions parallel to
longitudinal centerline when and while [olts in connection flange are tightened.

Align, level, and wedge el uipment into place during fitting and alignment of
connecting piping.

Grout e[uipment into place prior to final Lolting of piping Lut not Lefore initial
fitting and alignment.

To provide maLimum fleLiLilitCand ease of alignment, assemLle connecting
piping with gaskets in place and minimum of four [olts per 0int installed and
tightened.

101 Test alignment [T1loosening flange [olts to see if there is anIchange in
relationship of piping flange with euipment connecting flange.

2[1 Realign as necessar'] install flange olts and make eluipment connection.

Provide utilittJconnections to e[ uipment shown on Drawings, scheduled or
specified.

Plum(ing and HVAC el uipment:

a.

Make piping connections to plumling and HVAC el uipment, including ut not
limited to installation of fittings, strainers, pressure reducing valves, flow control
valves and relief valves provided with or as integral part of e[ uipment.

Furnish and install sinks, fittings, strainers, pressure reducing valves, flow
control valves, pressure relief valves, and shock alsorers which are not
specified to (e provided with or as integral part of e[uipment.

For each water supplpiping connection to e[ uipment, furnish and install union
and gate or angle valve.

10 Provide wheel handle stop valve at each lalCorator(Isink water suppl(l
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2] Minimum size: 1/2 inches.

d. Furnish and install "P" trap for each waste piping connection to e[ uipment if
waste is connected directll/to [uilding sewer s[ stem.

10 Size trap as reluired [IJIPC.

e. Stullpiping for el uipment, sinks, lavatories, suppliland drain fittings, kellstops,
"P" traps, miscellaneous traps and miscellaneous [rass through wall or floor
and cap and protect until such time when later installation is performed.

K. Provide insulating components where dissimilar metals are [0ined together.
L. Instrument Connections:
1. See drawing details.
3.03 CONNECTIONS WITH ELISTING PIPING

A. Where connection Cetween new work and eListing work is made, use suitalle and
proper fittings to suit conditions encountered.

B. Perform connections with eListing piping at time and under conditions which will least
interfere with service to customers affected [1such operation.

C. Undertake connections in fashion which will distur(lsstem as little as possille.

D. Provide suitalle el uipment and facilities to dewater, drain, and dispose of liCuid
removed without damage to adlacent propert_]

E. Where connections to elisting sl stems necessitate emplolment of past installation
methods not currentlIpart of trade practice, utilize necessarIspecial piping
components.

F. Where connection involves potalle water s stems, provide disinfection methods as
prescriled in this Specification Section.

G. Once tie-in to each elisting s(stem is initiated, continue work continuousl|Tuntil tie-in is
made and tested.

3.04 PRESSURE GAGES
A. Provide at locations shown on the Drawings and specified.
B. See Specification Section 11005.
3.05 FIELD [TUALITI1 CONTROL
A. Pipe Testing - General:
1. Test piping si’'stems as follows:

a. Test e[posed, non-insulated piping sl stems upon completion of s(stem.
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[l Test el posed, insulated piping sl stems upon completion of sl stem [ut prior to
application of insulation.

c. Test concealed interior piping sLstems prior to concealment and, if sLstem is
insulated, prior to application of insulation.

d. Test [uried piping Linsulated and non-insulated_prior to Cackfilling and, if
insulated, prior to application of insulation.

Isolate e uipment which mall e damaged [l the specified pressure test
conditions.

Perform pressure test using caliLrated pressure gages and cali_rated volumetric
measuring el uipment to determine leakage rates.

a. Select each gage so that the specified test pressure falls within the upper half
of the gage's range.

[l Notiflithe Engineer 24 hours prior to each test.

Completelllasseml(le and test new piping sl stems prior to connection to elisting
pipe sLstems.

Acknowledge satisfactor( ] performance of tests and inspections in writing to
Engineer prior to final acceptance.

Bear the cost of all testing and inspecting, locating and remed(ing of leaks and an(’
necessarlretesting and re-eLamination.

Pressure Testing:

1.
2.

10.

All valves, hidrants, pipe and fittings shall (e hdrostaticalll tested.

Furnish all necessarllapparatus to run hidrostatic test, including necessar( 'taps
into the pipe.

Prior to pressure testing, el pel air from the pipe.
Install corporation cocks at all high points in water main to allow air to ['e el pelled.

Provide temporar(restraints for e[ pansion [dints for additional pressure load under
test.

After pipe has [een laid and [‘ackfilled, slowl[Ifill each valved section of pipe with
water and appla test pressure of 110 PSI.

After air has [leen el pelled, close corporation cocks and appl(itest pressure.
The duration of each hdrostatic test to (e a minimum of 2 HRS.
Measure leakage from water main while test pressure is applied.

Leakage is defined as the [uantitJof water that must ['e supplied into the pipe to
maintain the specified leakage test pressure within 5 PSI of the initial 110 PSI test
pressure.
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11. Allowal le leakage rates:

a. Hazardous gas sCstems, all e[posed piping sLstems, all pressure piping
sl stems and all ['uried, insulated piping sl stems which are hidrostaticalll’
pressure tested shall have zero leakage goal at the specified test pressure
throughout the duration of the test.

[1 HCdrostatic e(filtration and infiltration for sanitar(land stormwater sewers
[groundwater level is [elow the top of pipel:

10) Leakage rate: 200 GAL per inch diameter per mile of pipe per dallat
average head on test section of 3 feet.

2[1 Average head is defined from groundwater elevation to average pipe crown.

30 Acceptalle test head leakage rate for heads greater than 3 feet:
Acceptal le leakage rate [gallons per inch diameter per mile per dall el uals
115 [ [actual test head to the 1/2 powerL]

c. HLdrostatic infiltration test for sanitar_land stormwater sewers [groundwater
level is alove the top of pipel

10 Allowalle leakage rate: 200 GAL per inch diameter per mile of pipe per dall
when depth of groundwater over top of pipe is 2 to [Ifeet.

2[] Leakage rate at heads greater than Lfeet: Allowalle leakage rate [gallons
per inch diameter per mile of pipe per dalle[uals 82 [I1[actual head to the
1/2 powerlLl

d. Large diameter [a_ove 48 inches_gravitLplant piping sCstems shall have a
malimum el filtration of 25 GPD per inch-mile.

e. For low pressure (less than 25 psiG[air testing, the acceptarle time for loss of
1 psiG of air pressure shall Ce:

PIPE SIZE [IN DIAL] TIME, MINUTES/100 feet
4 0.3
0 0.7
8 1.2
10 1.5
12 1.8
15 2.1
18 24
21 3.0
24 3.0
27 4.2
30 4.8
33 5.4
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PIPE SIZE [IN DIAL TIME, MINUTES/100 feet

30 10
42 7.3
48 7.0

12. Soil, waste, drain and vent s stems:

101 Test at completion of installation of each stack or section of piping [ filling
sLstem with water and checking [0ints and fittings for leaks.

201 Eliminate leaks [ efore proceeding with work or concealing piping.
30 Minimum test heights shall (e 10 feet allove highest stack inlet.
13. Larger diameter [alove 3[linches[ gravitlIplant piping:
101 Plug downstream end of segment to [ e tested.
all Provide [racing as re_uired.

201 Fill segment and upstream structure to normal operating level as per
h(draulic profile.

30 Allow 24 hours for alsorption losses.
all Refill to original level.
471 Provide reservoir to maintain constant head over duration of test.
5[1 Record reservoir water volume at [eginning and end of test.
14. Air testing methodolog!:

a. General:
10 Assure air is amLient temperature.

[l Low pressure air testing:
10 Place plugs in line and inflate to manufactureris designated seal pressure.
2[1 Check plugs for proper sealing.

301 Introduce low pressure air into sealed line segment until air pressure
reaches 4 psiG greater than ground water or allowarle limits of ASTM
F1417.

all Use test gage conforming to ASME B40.100 with O to 15 psi scale and
accuracllof 177 of full range.

477 Allow 2 minutes for air pressure to stalilize.
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50 After stalilization period [3.5 psiG minimum pressure in pipediscontinue
air supplUto line segment.

(11 Record pressure at [eginning and end of test.

C. Dielectric Testing Methods and Criteria:

1.

Provide electrical check [‘etween metallic non-ferrous pipe or appurtenances and
ferrous elements of construction to assure discontinuit[lhas [leen maintained.

Wherever electrical contact is demonstrated [11such test, locate the point or points
of continuitlJand correct the condition.

3.000 CLEANING, DISINFECTION AND PURGING

A. Cleaning:

1.
2.

Clean interior of piping sl stems thoroughl( [ efore installing.
Maintain pipe in clean condition during installation.

Before 0inting piping, thoroughliclean and wipe [0int contact surfaces and then
properlidress and make [0int.

a. Pig high pressure air piping Lefore connecting to valves or instruments.

At completion of work and prior to Final Acceptance, thoroughl(iclean work
installed under these Specifications.

a. Clean el uipment, filtures, pipe, valves, and fittings of grease, metal cuttings,
and sludge which malhave accumulated [T ]operation of sstem, from testing,
or from other causes.

[l Repair anlIstoppage or discoloration or other damage to parts of [uilding, its
finish, or furnishings, due to failure to properlclean piping sl stem, without cost
to Owner.

Purge all neat lifuid polmer tul'ing or piping ['etween the neat poll mer storage
tank or tote and the pollmer [lending units with mineral oil to remove residual
water prior to introducing neat polCmer. Following purging, drain as much of the
mineral oil out of the sstem as possille. Dispose of purged fluids and waste
mineral oil in accordance with local environmental regulations.

B. Disinfection of Potalle Water S stems:

15010

1.

After favoralle performance of pressure test and prior to Final Acceptance,
thoroughlflush entire potalle water piping sl stem including suppl] source and
anl]appurtenant devices and perform disinfection as prescril‘ed.

Perform work, including preventative measures during construction, in full
compliance with AWWA Cr51.

Perform disinfection using sodium h’pochlorite complring with AWWA B300.
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Flush each segment of sl stem to provide flushing velocit[of not less than 2.5 feet
per second.

Drain flushing water to sanitarlisewer.

a. Do not drain flushing water to receiving stream.

Use continuous feed method of application.

a. Tag sCstem during disinfection procedure to prevent use.

After reluired contact period, flush s stem to remove traces of heavillIchlorinated
water.

Do not allow flow into a waterwalIwithout neutralizing disinfectant residual.

After final flushing and [ efore placing water in service, ol tain an independent
laloratorapproved [1the Owner to collect samples and test for [acteriological
Cualitl

a. Repeat entire disinfection procedures until satisfactor(iresults are ol tained.

Secure and deliver to Owner, satisfactor(] Lacteriological reports on samples taken
from s stem.

a. Ensure sampling and testing procedures are in full compliance to AWWA C[51,
local water purvelor and applicalle re[uirements of State of Florida.

3.07 LOCATION OF BURIED OBSTACLES

A.

15010

Furnish elact location and description of [uried utilities encountered and thrust [lock
placement.

Reference items to definitive reference point locations such as found propert(corners,
entrances to [uildings, elisting structure lines, fire h(drants and related fired
structures.

Include such information as location, elevation, coverage, supports and additional
pertinent information.

Incorporate information on "As-Recorded" Drawings.

END OF SECTION
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SECTION 15012
DUCTILE IRON PIPE AND FITTINGS

PART 1 - GENERAL

1.01 SUMMARL

1.02 SUBMITTALS

15002

A. Section Includes:

1.

Process piping s.stems.

2. Utilit[piping s stems.

3. PlumCing piping s_stems.

B. Related Specification Sections include [ut are not necessarillimited to:

1.

o M w0 D

[l

Section 09900 - Painting

Section 10400 - Identification Devices.

Section 02222 — E[cavation and Backfill for Utilities

Section 15000 — Pipe and Pipe Fittings — Basic Rel uirements

Section 15090 - Pipe Support S(stems.

Section 15100 - Valves and Operators

A. [ualit[]Control Sulmittals:

1.

Manufacturer’s Certificate of Compliance, in accordance with the Contract
Documents, stating that inspections and specified tests have een made and that
results there[JcomplJwith reuirements of Article Source [lualit[]Control.

2. Field Hidrostatic Testing Plan: Sul mit at least 15 dals prior to testing and at
minimum, include the following:

a.

[l

Testing dates.

Piping si'stems and section(sto [e tested.

Method of isolation.

Method of conveling water from source to s stem [eing tested.

Calculation of marimum allowalle leakage for piping sectionis’to (e
tested.
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3. Certifications of Calil ration: Approved testing lal orator(Icertificate if pressure
gauge for h( drostatic test has [een previouslJused. If pressure gauge is new, no
certificate is reluired.

4. Test documentation form and results.

B. Shop Drawings[see Section 150L0.

PART 2 - MATERIALS

2.01 MATERIALS
A. Pipe:
1. General:

a. Centrifugalllicast, grade [0-42-10 iron, minimum 350 psi working pressure for
pipes 12 inches and less, minimum 250 psi working pressure for pipes 14
inches and greater.

[ Meet re[uirements of AWWA C151, C110, C153, and C111.
c. Lined and coated as specified.

2. Pressure rating of pipe to e specified according to the particular re _uirements of
the Prolect.

3. Pipe wall thickness of threaded pipe for a flanged pipe end shall Le minimum
special thickness Class 53 from 4-inch to 54-inch and/or minimum pressure
Class 350 for [0-inch to [4-inch diameter pipe in accordance with AWWA C115.

4. Grooved end pipe, for all pipe diameters, shall (e minimum Special Class 53.

5. Pipe shall (e new and recentlImanufactured. Refurlished pipe shall not [e
provided.

B. [oints:
1. Push-On [oint: Rated at minimum working pressure el ual to pipe material design.
2. Restrained Loint:

a. Manufactured proprietari](gint that mechanicalllIrestrains pipe to adloining
pipe.

[l Manufacturers and Products or elual:
10 U.S. Pipel TR Flel] Restrained Tl ton, and Field-Lok.
27 American Cast Iron PipeFle[+Ring, Lok-Ring, and Fast-Grip.

301  One [olt fittings as manufactured [11One Bolt, Inc., for restrained
fittings 12 inches in diameter and less.
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c.  Use of restraining gaskets for planned [oint restraint is restricted to pipes 12
inches in diameter or less.

3. Mechanical Wedge Action T pe Loint: Use onlLlin areas where ad0ining to fiLed
points where laling length is determined in field. Prior to purchase and
installation, tLpe and application of this ©0int shall (e approved LI Engineer. Use
of mechanical (oint restraint or field-restraining tl pe gaskets in el cess of 12
inches shall not (e allowed, unless an unel pected field condition reluires cutting
the pipe and installation of a field applied restraint. Use of set screws to provide
restraint of anJkind is not permitted.

a. Manufacturers and Products or el ual:
100 Meg-a-lug, as manufactured [T 1EBBA Iron.
2[1 Stargrip, as manufactured [ Star Pipe Products.
301 Grip-ring, as manufactured [11Romac.

4. Flanged Loint: Threaded 250 psi working pressure ductile iron flanges conforming
to AWWA C115 for Class 125 flanges.

5. Grooved [oint:

a. Rigid and/or Flelille t[pe radius cut grooved, conforming to AWWA C[0[}
depending on the particular application.

[l  As manufactured [1]Victaulic Compan(lof America.
C. Fittings:

1. Ductile Iron, Push-On, Flanged or Restrained [oint: In accordance with
AWWA C110 or C1531250 psi minimum working pressure for 4- to 24-inch
fittings and 250 psi minimum working pressure for 24- to [4-inch fittings and
AWWA C111.

2. Mechanical [oint Fittings: In accordance with AWWA C111.
3. Grooved End Fittings:

a. Radius cut grooved, rigid and/or flelille t pe conforming to AWWA C110
and/or AWWA C153 as alove.

Cl Manufacturers or e ual:
107 Victaulic Compan(iof America.
201 Gustin-Bacon.

4. Fittings shall (e new and recentl 'manufactured. Refurlished fittings will not (e
accepted.

D. Welded Outlet: Onlllweld to pipe in manufacturer's shop —malile used in lieu of a tee
where economical and where subject to manufacturer’s limitations.
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Lining:

1. Pipe and fittings for clean water applications shall (e cement lined and asphaltic
seal coated in accordance with AWWA C104.

2. Pipe and fittings for wastewater applications shall Ce lined with 40-mils Protecto
401 ceramic epolL] or eLuivalent.

Coating:

1. Buried Pipe: Asphaltic coating, 1 mil thick, in accordance with AWWA C151, C115,
C110, and C153.

2. Elposed Pipe: Prime coat of 105 Poll amidoamine Epol 1] [.0 - 10.0 DFT. Finish
coat 110 Aliphatic AcrLlic PolLurethane, 3.0 - 5.0 DFT.

. Pollethllene Encasement:

1. All Luried ductile iron pipe and fittings shall (e encased, unless otherwise indicated.
2. Virgin poll ethllene raw material conforming to rel uirements of ASTM D497 L

3. Elongation: 800 percent, minimum in machine and transverse direction [ASTM
D882()

4. Tensile Strength: 3,00 psi, minimum.
5. Dielectric Strength: 800V/mil-thickness, minimum.

[l Propagation Tear Resistance: 2,550 gf, minimum in machine and transverse
direction [ASTM 19221

7. Tule form, conforming to AWWA C105.

8. Film shall have minimum in thickness of 0.008 in [8 mil[J

. Bolting:

1. Bolts for flanged connections shall e caron steel, ASTM A307, Grade A hel [ olts
and ASTM A5(3, Grade A hellhead nuts.

2. Bolts for grooved end connections shall ['e manufacturer's standard.
Gaskets:

1. Gaskets for flat faced 150 and 250 psi working pressure flanges shall (e 1/8-inch
thick, red rulTer [SBRI] hardness 80 [Shore A7) rated to 200 degrees F,
conforming to ANSI B11121, AWWA C207, and ASTM D1330, Grades 1 and 2.

2. Gaskets for grooved end 0ints shall Ce Halogenated [utll, conforming to
ASTM D2000 and AWWA Cror.

3. Tor-seal or elual gaskets shall ['e used for e[ posed, flanged Qints.

71 Pressure Test Gauges:

15002
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Heav(dutllindustrial [ualit'Igauges.

2. Qilfilled.
2.02 SOURCE [UALITLI CONTROL

A. Factor(ITests: In accordance with AWWA C104, C105, C110, C111, C115, C150,
C151, C153, or CI 0l as reluired [ 1the particular Prolect application.

PART 3 - ELECUTION

3.01 ECAMINATION

A. Inspect pipe and fittings to ensure no cracked, [roken, or otherwise defective materials
are [eing used.
3.02 INSTALLATION

A. In accordance with AWWA CL05, ASTM D2321, and AWWA Manual 23 and the
Contract Documents.

B. Field Welding:

1.

Use of field welded outlets will not (e allowed. Welding for outlets shall (e
performed onlllin pipe manufacturer’s shop.

Field installed outlets mal[ e installed with saddle approved [ 1Engineer. Opening
in pipe shall Ce machined cut and not with cutting torch.

Field welding of [ars for restrained [0int s{ stems will not (e allowed. All welding
shall be performed in pipe manufacturer’s shop.

C. Pollethllene Encasement:

1.

o  w DN

Encase pipe, fittings, and valves where specified in accordance with AWWA C105,
Method A.

Cut polrethllene tue approlimatel 2 feet longer than pipe length.

Slip tule around pipe, centering to provide 1-foot overlap on each adiacent section.
Pull encasement to take out slack and wrap snug around pipe.

Secure overlap in place and fold at ['uarter points of pipe length.

Wrap and tape encasement snug around fittings and valves.

3.03 TESTING AND INSPECTION

A. See Section 15070 Pipe and Pipe Fittings — Basic Reluirements and Section 15011
Pipeline Disinfection.

15002

- END OF SECTION -
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SECTION 15090
PIPE SUPPORT SLISTEMS

PART 1 - GENERAL

1.01 SUMMARL[

A. Section Includes:

1.

Pipe support and anchor s stems.

2. Design of Pipe Support Si stems as specified.

B. Related Specification Sections include [ut are not necessarillimited to:

1.

o H 0N

7.

Division 00 - Procurement and Contracting Rel uirements.

Division 01 - General Reluirements.

Section 01810 — Wind and Seismic Design Criteria

Section 03151 - Anchorage to Concrete.

Section 05035 — Galvanizing.

Section 0991 - High Performance Industrial Coatings.

Section 15183 - Pipe, Duct and E[uipment Insulation.

1.02 TJUALITT ASSURANCE

A. Referenced Standards:

15090

1.

American Societ! Jof Mechanical Engineers [ASME[!

a.

B31.1, Power Piping.

"1 B31.3, Process Piping.

2. ANVIL International TANVIL[]

3. ASTM International TASTM[

a.

[l

A3[} Standard Specification for Carl on Structural Steel.
A271, Standard Specification for Stainless Steel Bars and Shapes.

AS575, Standard Specification for Steel Bars, Carlon, Merchant [Jualit[] M-
Grades.

A571], Standard Specification for Steel Bars, Carl_on, Hot-Wrought, Special
Cualit!

PIPE SUPPORT SCISTEMS
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e. A917, Standard Specification for Steel Sheet, Coated [ 1 1the Electrol(tic
Process for Applications Reuiring Designation of the Coating Mass on Each
Surface [General Reluirements(.

f. A918, Standard Specification for Steel Sheet, Zinc-Nickel Allo[1Coated [ the
Electroltic Process for Applications Reluiring Designation of the Coating Mass
on Each Surface.

g. BI83, Standard Specification for Electrodeposited Coatings of Zinc on Iron and
Steel.

American Welding Societ |[AWS!
a. D1.1, Structural Welding Code - Steel.

Manufacturers Standardization Societ(Jof the Valve and Fittings Industr(JInc.
'MSS

a. SP-58, Pipe Hangers and Supports - Materials, Design and Manufacture.

[l SP-[9, Pipe Hangers and Supports - Selection and Application.

B. ResponsiLilit:

1.

Support si stems for piping greater than 12 IN DIA, or with internal pressure over
100 PSI, or piping with product temperatures over 200 DEGF, are shown on the
Drawings and are not to [ e designed [ [ /Contractor unless indicated in Contract
Documents.

Design complete support st stems for piping 12 IN and smaller where supports are
not shown on the Drawings.

Provide all lalor, materials, e [uipment and incidentals as shown, specified and
reluired to design, furnish and install the sistem of hangers, supports, guidance,
anchorage and appurtenances.

General piping support details mall e indicated on the Drawings in certain
locations for pipe 12 IN DIA and smaller.

Incorporate those details with reuirements of this Specification Section to provide
the piping support sl stem.

C. Each tipe of pipe hanger or support shall ['e the product of one manufacturer.

D. [Dualifications:

1.

15090

Pipe support designer:
a. Licensed Professional Engineer registered in the state the prolect is located in.

1 Minimum of 5 [ears el perience designing pipe supports for proects of similar
size and complelitl!
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1.03 SUBMITTALS
A. Shop Drawings:

1. See Specification Section 01300 for rel uirements for the mechanics and
administration of the sulmittal process.

2. Product technical data including:

a. Acknowledgement that products sulmitted meet re_uirements of standards
referenced.

[l Manufactureris installation instructions.

c. ltemized list of wall sleeves, anchors, support devices and all other items
related to pipe support sCstem.

d. Scaled drawings showing location, installation, material, loads and forces, and
deflection of all hangers and supports.

e. Anallze each pipe sl stem for all loads and forces on hangers and supports and
their reaction forces to the structure to which theJare fastened.

f. Where Contract Documents indicate contractor is to design pipe support
sCstems, sulmit detail design calculations and scaled drawings signed [IJPipe
support designer..

3. Certifications.

a. Pipe support designer [ualifications

PART 2 - PRODUCTS

2.01 MANUFACTURERS

A. Sullect to compliance with the Contract Documents, the manufacturers listed in the
applicalle Articles [elow are acceptalle.

B. Sulmit re[uest for sultitution in accordance with Specification Section 0140.
2.02 MANUFACTURED UNITS
A. General:
1. Galvanized components:
a. Electro-galvanized components:
101 Bar, forged or cast falrications: ASTM B[ 33, SC4.
201 Rolled sheet falrications: ASTM A917 and ASTM A918, 50N50NU.

"1 Hot-dipped galvanized components: See Specification Section 05035.

15090 PIPE SUPPORT SCISTEMS
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2. Dissimilar metals protection:

a. Galvanized-to-galvanized and galvanized-to-aluminum: No protection reluired.

[l All other galvanized-to-dissimilar metal connections: Neoprene or n(lon pads,

shims, grommets, etc.

B. Hanger Rods:

1. Material:

a. ASTM A3LL

. ASTM AS575, Grade M1020.

c. ASTM A57(], Grade 1020.

d. Minimum allowalle tensile stress of 12,000 PSI at (50 DEGF per MSS SP-58.

2. ContinuouslIthreaded.

3. Electro-galvanized or cadmium plated after threads are cut.

4. Load limit:
NOMINAL ROD DIAMETER MALIMUM SAFE LOAD, (LBSI]

3/8 IN DIA min(] Mo

1/2 IN DIA 1,130

5/8 IN DIA 1,810

3/4 IN DIA 2,710

7/8 IN DIA 3,770

1IN DIA 4,910

C. Hangers:

15090

1. Hangers for use directlJon copper pipe: Copper or cadmium plated.

2. Hangers for use other than directlJon copper pipe: Cadmium plated or galvanized.

3. Hanger t(pe schedule:

APPLICATION PIPE SIZE HANGER TIIPE
All elcept noted 4 IN and less ANVIL Figure 108 with Figure 114
All elcept noted Over 4 IN ANVIL Figure 590
Steam, condensate and hot water All ANVIL Figure 181, Figure 82
Service in chemical storage areas All CorPro CP - Hanger or efual
and as indicated on drawings for
corrosion resistance
PIPE SUPPORT SIUSTEMS
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. Concrete Inserts for Hanger Rods:

1. Continuous slots: Unistrut (P1000.
2. Individual inserts: ANVIL Figure 281.
3. See Specification Section 03151, mechanical anchors.
Beam Clamps for Hanger Rods:
1. Heavlidutl]
2. ANVIL Figure 134.
Trapeze Hangers for Suspended Piping:
1. General:
a. Material: Steel.
‘1 Galvanized.
c. Angles, channels, or other structural shapes.

d. Curved roller surfaces at support point corresponding with tLpe of hanger
reluired.

2. In chemical storage and feed areas and as indicated on the drawings:
a. Materials: FRP.
"1 Unistrut firerglass channel or el'ual.

Vertical Pipe Supports:

1. At [ase of riser.

2. Lateral movement:
a. Clamps or [rackets:

100 ANVIL Figure134.

. Erpanding Pipe Supports:

1. Spring hanger t/ pe.
2. MSS SP-58.
Pipe Support Saddle:

1. For pipe located 3 FT or less from floor elevation, el cept as otherwise indicated on
Drawings.

2. ANVIL Figure 2(4.
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[l Pipe Support Risers:
1. Schedule 40 pipe.
2. Galvanized.
3. Size: As recommended [ saddle manufacturer.
K. Pipe Support Base Plate:
1. 4 IN larger than support.
Collar 3/10UIN thickness, circular in shape, and sleeve t[pe connection to pipe.
Collar fitted over outside of support pipe and eltended 2 IN from floor plate.

Collar welded to floor plate.

o M w DN

Edges ground smooth.

[l Asseml(llhot-dipped galvanized after fal rication.
L. Pipe Covering Protection Saddle:

1. For insulated pipe at point of support.

2. ANVIL Figure 117, Tl pe B.
M. Wall Brackets:

1. For pipe located near walls and 8 FT or more al ove floor elevation or as otherwise
indicated on the Drawings.

2. ANVIL Figure 199.
N. Pipe Anchors:
1. For locations shown on the Drawings.
2. 1/4 IN steel plate construction.
3. Hot-dipped galvanized after falrication.
4. Designed to prevent movement of pipe at point of attachment.
O. Pipe Guides:
1. For locations on [oth sides on each el pansion 0int or loop.
2. To ensure proper alignment of e[ panding or contracting pipe.
3. ANVIL Figure 2511
2.03 DESIGN RE[UIREMENTS

A. Supports capalle of supporting the pipe for all service and testing conditions.

15090 PIPE SUPPORT SCISTEMS
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1. Provide 5 to 1 safet[factor.

Allow free e[ pansion and contraction of the piping to prevent e cessive stress resulting
from service and testing conditions or from weight transferred from the piping or
attached el uipment.

Design supports and hangers to allow for proper pitch of pipes.

D. For chemical and waste piping, design, materials of construction and installation of

15090

pipe hangers, supports, guides, restraints, and anchors:
1. ASME B31.3.

2. MSS SP-58 and MSS SP-[9.

3. ELcept where modified [1this Specification.

For steam and hot and cold water piping, design, materials of construction and
installation of pipe hangers, supports, guides, restraints, and anchors:

1. ASME B31.1.

2. MSS SP-58 and MSS SP-[9.

Check all phisical clearances Letween piping, support sLstem and structure.
1. Provide for vertical adlustment after erection.

Support vertical pipe runs in pipe chases at [ase of riser.

1. Support pipes for lateral movement with clamps or [rackets.

Place hangers are to (e installed on outside of pipe insulation.

1. Use a pipe covering protection saddle for insulated pipe at support point.
2. Insulated piping 1-1/2 IN and less:

a. Provide a 9 IN length of high densitTperlite or high densitlcalcium silicate at
saddle.

[l See Specification Section 15183.

3. Insulated piping over 1-1/2 IN: Provide a 12 IN length of high densit[perlite or high
densit[Icalcium silicate at saddle.

Provide 20 GA galvanized steel pipe saddle for fiLerglass and plastic support points to
ensure minimum contact width of 4 IN.

Pipe Support Spacing:
1. General:

a. Factor loads [TIspecific weight of liTuid conveled if specific weight is greater
than water.
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[l Locate pipe supports at malimum spacing scheduled unless indicated
otherwise on the Drawings.

c. Provide at least one (1 support for each length of pipe at each change of
direction and at each valve.

2. Steel, stainless steel, cast-iron pipe support schedule:

3. Copper pipe support schedule:

PIPE SIZES - IN MACIMUM SPAN - FT
1-1/2 and less 5
2 thru 4 10
5thru 8 15
10 and greater 20

PIPE SIZES - IN MACIMUM SPAN - FT
2-1/2 and less 5
3 thru [ 10
8 and greater 15

4. PVC pipe support schedule:

PIPE SIZES - IN MACIMUM SPAN - FT
1-1/4 and less 3
1-1/2 thru 3 4
4 and greater 5

[IMalimum fluid temperature of 120 DEGF.

5. Support each length and ever(fitting:
a. Bell and spigot piping:
10J At least one [1[hanger.
20 Applied at Cell.
'l Mechanical coupling [oints:
10 Place hanger within 2 FT of each side of fittings to keep pipes in alignment.

"l Space supports for soil and waste pipe and other piping slstems not included
alove ever[]5 FT.

7. Provide continuous support for n(lon tuling.

8. For PVC, FRP and copper piping:
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a. Provide Unistrut Unicushion wrap of pipe at each support.

PART 3 - ELECUTION

3.01 INSTALLATION

A

Provide piping sl stems el hiliting pulsation, vilration, swaling, or impact with suitalle
constraints to correct the condition.

1. Included in this re[uirement are movements from:
a. Trap discharge.
[l Water hammer.

c. Similar internal forces.

. Weld Supports:

1. AWS D1.1.
2. Weld anchors to pipe in accordance with ASME B31.3.

Locate piping and pipe supports as to not interfere with open accesses, walkwals,
platforms, and with maintenance or disassem(l(lof e[ uipment.

Inspect hangers for:

1. Design offset.

2. Adeluacllof clearance for piping and supports in the hot and cold positions.
3. Guides to permit movement without [inding.

4. Adeluacllof anchors.

Inspect hangers after erection of piping si’stems and prior to pipe testing and flushing.

F. Anchorage to Concrete- reference Section 03151.

15090

Install individual or continuous slot concrete inserts for use with hangers for piping and
el uipment.

1. Install concrete inserts as concrete forms are installed.

. Welding:

1. Welding rods: ASTM and AWS standards.
2. |Integral attachments:
a. Include welded-on ears, shoes, plates and angle clips.

'l Ensure material for integral attachments is of good weldalle [ualit(!
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3. Preheating, welding and post heat treating: ASME B31.3, Chapter V.
I.  Field Painting:

1. Compliiwith Specification Section 09900 Painting.

END OF SECTION

15090 PIPE SUPPORT SCISTEMS
10

CAM #25-0048
Exhibit 1C
Page 239 of 350



PROCECT NO. 11843 PROGRESSO VILLAGE STORM WATER IMPROVEMENTS

SECTION 15100
VALVES AND OPERATORS

PART 1 - GENERAL

1.01 SUBMITTALS
A. Shop Drawings:
1. Product data sheets for make and model.
2. Complete catalog information, descriptive literature, Specifications, and

identification of materials of construction.

PART 2 - PRODUCTS

2.01 GENERAL

A. Valve to include operator, actuator, handwheel, chain wheel, e tension stem, floor
stand, worm and gear operator, operating nut, chain, wrench, and accessories as
appropriate and as shown on the Drawings for a complete operation.

B. Valve to e suitalle for intended service. Renewalle parts not to e of a lower [Lualitl
than specified.

C. Valve same size as adloining pipe.
D. Valve ends to suit adiacent piping.
E. Size operator to operate valve for the full range of pressures and velocities.
F. Valve to open [Tturning counterclockwise.
G. Factorl’mount operator, actuator, and accessories.
2.02 MATERIALS

A. Brass and [ronze valve components and accessories that have surfaces in contact
with water to ['e allo['s containing less than 101 percent zinc and 2 percent aluminum.

B. Approved Allol's Are of the Following ASTM Designations:

1. BN, B2, BO8 [Allo[TUNS No. C5100, C5500, or CL1100(,)B139 [AllolJUNS
No. C51000r,) B584 [Allo[TUNS No. C90300 or C94700() B174, B194, and B127.

2. Stainless steel Allo[118-8 mal [ e sul stituted for [ ronze.
2.03 FACTORI[ FINISHING

A. Epoxy Lining and Coating: In accordance with manufacturer’s instructions for on-site
soil and groundwater conditions and Section 1502 Ductile Iron Pipe and Fittings.
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E[posed Valves:

1. In accordance with manufacturer’s instructions for onsite soil and groundwater
conditions.

2. Safetllisolation valves and lockout valves with handles, handwheels, or chain
wheels “safety yellow.”

3.

2.04 TAPPING SLEEVES - DUCTILE IRON

O 0 w

m

H.

Ductile iron tapping sleeves are preferred for force main and water main taps.
Tapping sleeves shall meet ASTM A53(1Grade [ 5-45-12.
Side flange seals shall (e O-ring t pe with round, oval, or rectangular cross section.

Contractor shall inspect and/or verif_ldiameter of the pipe to Le tapped and order the
correct sleeve.

Sleeves shall (e coated in accordance with the provisions of this Specification.

Tapping sleeve and tapping valve shall (e of the same or compatille manufacturer to
assure proper fit of the aligning ring on the valve and the recess on the sleeve. No post
factorlJmodifications to either the sleeve or valve will Ce permitted.

Tapping sleeve shall [le American Flow Control Series 1004 or 2800, Mueller H-[115,
US Pipe T-9 or Clow F-5205.

Tapping machine and cutter shall provide the full-size of the tapped connection.

The coupon shall ['e removed from the pipe shall (e given to the PCM.

2.05 TAPPING SLEEVES - STEEL

A.

15100

Steel tapping sleeves are acceptalle for use where ductile iron sleeves are not
practical and as approved [[Jthe Engineer.

. Tapping sleeve composed of two halves of heaviwelded steel, [olting together on the

pipe and sealing against a concave Buna-N wedge gasket around the nozzle opening.
Both halves of the sleeve are falricated to accuratel’Iconform to the outside diameter
of the ductile iron host pipe and to provide reinforcement without the use of shims or
pads.

The sleeve half opposite the nozzle shall ['e solid and shall not consist of straps or U-
[oblts. Sleeve and nozzle shall Ce falricated from ASTM 285, Grade C, carlon steel.
Branch leg flange shall conform to AWWA, Class D, Schedule C-207, 150-pound
drilling to match tapping valve. The flange face shall ['e recessed to accommodate the
tapping valve in accordance with MSS-SP[0. All steel shall meet the reuirements of
ASTM A3}, as a minimum. All weldments shall Ce [raced and stress relieved.

. The ferrous metal parts of the fitting shall receive a factorJapplied fusion-Conded,

epolTIcoating, 12-mil minimum drifilm thickness in accordance with AWWA C213.
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Minimum wall thickness of the sleeve shall (e 0.375 inch.

Tapping sleeve shall (e pressure rated to 150 psi, minimum.

Tapping sleeve shall (e, Dresser Stile (30, [CM Series 412[ or el ual.

Tapping machine and cutter shall provide the full-size of the tapped connection.

The coupon removed from the pipe shall [e given to the PCM.

2.0l1 SERVICE SADDLES

A. Service saddles shall e ductile iron with dou(le stainless steel straps conforming to
AWWA C-111/A.21.11-00.

2.07 OPERATORS

A. Manual Operator:

15100

1. General:

a.

Operator force not to eLceed 40 pounds under anlJoperating condition,
including initial [ reakawal | Gear reduction operator when force el ceeds
40 pounds.

Operator self-locking t_pe or e uipped with self-locking device.
Position indicator on [uarter-turn valves.

Worm and gear operators one-piece design worm-gears of gear [ ronze
material. Worm hardened allolsteel with thread ground and polished. Traveling
nut tCpe operators threader steel reach rods with internallJthreaded [ronze or
ductile iron nut.

2. El[posed Operator:

a.
(.
C.

d.

Galvanized and painted handwheels.
Lever operators allowed on Cuarter-turn valves 8 inches and smaller.
Cranks on gear t['pe operators.

Valve handles to take a padlock, and wheels a chain and padlock.

3. Buried Operator:

a.

Buried service operators on valves larger than 2-1/2 inches shall have a 2-inch
AWWA operating nut. Buried operators on valves 2 inches and smaller shall
have cross handle for operation [ 1forked ke[| Enclose moving parts of valve
and operator in housing to prevent contact with the soil.

Design [uried service operators for [uarter-turn valves to withstand

450 foot-pounds of input torlue at the FULL] OPEN or FULL[J CLOSED
positions, grease packed and gasketed to withstand a sul mersion in water to
10 psi.
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c. Buried valves shall have eltension stems, [onnets, and valve [oles.

2.08 ACCESSORIES

A

Cast Iron Valve Bolt Designed for traffic loads, sliding tCpe, with minimum of [+inch ID
shaft.

1. BoL: Cast iron with minimum depth of 9 inches.

2. Lid: Cast iron, minimum depth 3 inches, marked SEWER or WATER, as
appropriate.

3. Eltensions: Hot-dipped galvanized Schedule 40 steel pipe as shown on the
Drawings.

2.09 CORPORATION STOPS

A

Corporation stops shall Le manufactured of Lrass allolJin accordance with ASTM
Specification B [ 2 unless shown otherwise on the drawings. These corporation stops
shall (e of the [all valve t[pe.

. Inlet thread shall Ce AWWA taper thread in all sizes in accordance with AWWA

Standard C800. Outlet connections shall have a compression t[ pe fitting. Corporation
Stops shall Le FB-1000 and FB-1.00 as manufactured [LIFord Meter BoLJCompanL]
or el ual.

PART 3 - ECECUTION

3.01 INSTALLATION

A.

Flange Ends:
1. Flanged valve [olt holes shall straddle vertical centerline of pipe.

2. Clean flanged faces, insert gasket and [olts, and tighten nuts progressivel 1and
uniformlr’]

Screwed Ends:
1. Clean threads [T]wire [Tushing or swalTing.
2. Appliioint compound.

Locate valve to provide accessililitCIfor control and maintenance.

D. Ertension Stem for Operator: Where the depth of the valve is such that its centerline is

15100

more than 3 feet [elow grade, furnish an operating el tension stem with 2-inch
operating nut to [ring the operating nut to a point linches [elow the surface of the
ground and/or (ol Icover.

Torlue Tule: Where operator for [uarter-turn valve is located on floor stand, furnish
eltension stem torue tule of a t'pe properlisized for malimum torlue capacitiof the
valve.
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3.02 TESTS AND INSPECTION

15100

Valve mall[e either tested while testing pipelines, or as a separate step.

. Test that valves open and close smoothl[Iwith operating pressure on one side and

atmospheric pressure on the other, in [oth directions for two-wallvalve and
applications.

Inspect air and vacuum valves as pipe is Leing filled to verif(lventing and seating is
fulllJfunctional.

Count and record numLEr of turns to open and close valvellaccount for an(
discrepancies with manufacturers data.

Set, verif(] and record set pressures for all relief and regulating valves.

Test hi drostatic relief valve seating and record leakage. Adlust and retest to malimum
leakage of 0.1 gpm per foot of seat peripherLl

END OF SECTION
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SECTION 15101
GATE VALVES

PART 1 - GENERAL

1.01 SUMMAR[
A. Section Includes:
1. Gate valves.
B. Related Specification Sections include ['ut are not necessaril[Jlimited to:
1. Section 15100 - Valves and Operators
1.02 [JUALIT) ASSURANCE
A. Referenced Standards:
1. ASTM International [ASTM(

a. A12[, Standard Specification for Gralllron Castings for Valves, Flanges, and
Pipe Fittings.

2. American Water Works Association [AWWA[:
a. C500, Standard for Metal-Seated Gate Valves for Water Suppl(J]Service.
1 C504, Standard for Rul I er-Seated Butterfl[Valves.
c. C550, Standard for Protective Epol1]Interior Coatings for Valves and Hl drants.

3. Manufacturers Standardization Societ(1of the Valve and Fittings IndustriInc.
‘MSS:

a. SP-9, Spot Facing for Bronze, Iron and Steel Flanges.
[l SP-70, Cast Iron Gate Valves, Flanged and Threaded Ends.
c. SP-80, Bronze Gate, Glo'e, Angle and Check Valves.
1.03 DEFINITIONS
A. OSII: Outside Screw and [oke.
B. NRS: Non-rising Stem.
C. RS: Rising Stem.
1.04 SUBMITTALS

A. Shop Drawings:
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1. See Specification Section 15100.
B. Contract Closeout Information:
1. Operation and Maintenance Data:

a. See Specification Section 01430 for re[uirements for the mechanics,
administration, and the content of Operation and Maintenance Manual
sulmittals.

PART 2 - PRODUCTS

2.01 MANUFACTURERS

A. Sullect to compliance with the Contract Documents, the manufacturers listed in the
applicalle Articles [elow are acceptalle.

2.02 VALVES: WATER HOT, COLD, HEATING, COOLING, SERVICE, PROCESS,
POTABLE, NON-POTABLE, AND WASTEWATER[!

A. Doulle Disc Gate Valve, 3 to 12 inches [Water Application(:
1. Compliiwith AWWA C500.
2. Materials:
a. Seating surfaces, stems, stem nut: Bronze.
'l Bod[] disc: Castiron.
3. Design reluirements:
a. 200 psi working pressure.
[l Buried: NRS, O-ring stem seal, 2 inches operation nut.
c. Elposed: NRS, O-ring stem seal, handwheel.
4. Manufacturers:
a. American Flow Control.
7. Clow.
c. MIH.
d. Mueller.
B. Resilient Wedge Gate Valves, 2 to 48 inches (Water, Wastewater Application(
1. Complliwith AWWA C509 and/or AWWA C515.
2. Materials:

a. Stem and stem nut: Bronze.

15101 GATE VALVES
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10 Wetted [ronze parts in low zinc [ronze.
21 Aluminum [ronze components: Heat treated per AWWA C504.
'L Bod[] gate: Ductile iron.

c. Resilient wedge: FullCencapsulated ruller wedge. Ethllene PropLlene Diene
Monomer [EPDML

Design reuirements:

a. Minimum 150PSIG working pressure.

'L Buried: NRS, O-ring stem seal, 2 inches s uare operating nut.
c. Elposed: NRS, O-ring, stem seal, handwheel.

d. Counter clockwise open rotation.

e. Fusion Conded epollicoating interior and el terior e[ cept stainless steel and
[earing surfaces.

1) Compliwith AWWA C550.
200 Wetted [ronze parts in low zinc Cronze.
30 Aluminum [ronze components: Heat treated per AWWA C504.
Manufacturers:
a. Clow.
1 Mueller.
c. American Flow Control.

d. MIOH.

C. Doulle Disc Gate Valves, 14 to 48 inches [Water, Wastewater Application(:

15101

1.
2.

Compliiwith AWWA C500.

Materials:

a. Seating surfaces, stem, stem nut: Bronze.
[l Bod[] discs: Cast iron.

Design rel uirements:

a. 150 psi working pressure.

[l NRS O-ring stem seal.

c. Provide gear actuator, 20 inches and larger valves.

GATE VALVES
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Provide roller tracks and scrapers for horizontal valves size 1inches and
larger.

Provide [ pass valve sized per AWWA C500.

4. Manufacturers:

a. Clow.
‘1 Mueller.
c. American Flow Control.
d. MIH.
5. Materials:
a. Bodlconstruction:
101 2 to 4 inches: Cast stainless steel.
2[] [Jto 24 inches: Cast iron [bd[with stainless steel lining.
[l Wetted parts: Stainless steel T pe 31LL
c. Packing: Flaj 150 degrees F mall
d. Stem: Stainless steel, doulle pitch thread.
e. Resilient seat material (2 to 3(Jinches!] Butadiene.

[l Design reluirements:

a.

Working pressure (WOG non-shockl
100 2 to 24 inches: 150 psi.
200 30 to 30inches: 125 psi.

31 Actuator: Geared actuator for valves 20 inches and larger.

7. Manufacturers:

a.

[l

DeZurik, Series L.

FalTri-Valve.

2.03 ACCESSORIES

A. Refer to Drawings and valve schedule for tl'pe of actuators.

1. Furnish actuator integral with valve.

B. Refer to Specification Section 15100 for actuator rel uirements.

15101
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2.04 FABRICATION
A. General:

1. Provide valves with clear waterwa s the full diameter of the valve.

B. Spot valves in accordance with MSS SP-9.

PART 3 - ELECUTION

3.01 INSTALLATION
A. See Specification Section 15100.

B. Where larger Luried valves utilize smaller [pass valves, provide a second valve (o0
installed over the [1 pass valve operating nut.

C. Do not install gate valves inverted or with the stems sloped more than 45 degrees from

the upright unless the valve was ordered and manufactured specificall[Ifor this
orientation.

END OF SECTION

15101 GATE VALVES
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SECTION 15102
PLUG VALVES

PART 1 - GENERAL

1.01 SUMMAR[
A. Section Includes:
1. Plug valves.
B. Related Specification Sections include ['ut are not necessaril[Jlimited to:
1. Division 00 - Procurement and Contracting Reluirements.
2. Division 01 - General Rel uirements.
3. Section 15100 - Valves and Operators.
1.02 JUALITL) ASSURANCE
A. Referenced Standards:
1. American SocietJof Mechanical Engineers [ASME[
a. B1L1, Gralllron Pipe Flanges and Flanged Fittings: Classes 25, 125 and 250.
2. ASTM International [ASTM!:

a. A120] Standard Specification for Gralllron Castings for Valves, Flanges and
Pipe Fittings.

"1 A537] Standard Specification for Ductile Iron Castings.
c. D2240, Standard Test Method for Ruller Propert[*Durometer Hardness.
3. American Water Works Association [AWWAT
a. C517 Resilient-Seated Cast-Iron Eccentric Plug Valves
1.03 SUBMITTALS
A. Shop Drawings:

1. See Specification Section 01300 for reuirements for the mechanics and
administration of the sulmittal process.

2. See Specification Section 15100.
B. Contract Closeout Information:

1. Operation and Maintenance Data:

15102 PLUG VALVES
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a. See Specification Section 01430 for rel uirements for the mechanics,
administration, and the content of Operation and Maintenance Manual
sulmittals.

2. See Specification Section 15100.

PART 2 - PRODUCTS

2.01 MANUFACTURERS

A. Sullect to compliance with the Contract Documents, the manufacturers listed under
the specific valve tLpes are acceptalle.

B. Sulmit re[uest for sulktitution in accordance with Specification Section 0140.
2.02 NON-LUBRICATED ECCENTRIC PLUG VALVES
A. Acceptalle Manufacturers:
1. DeZurik.
2. Or approved el ual.
B. Materials:
1. Bodl: Cast-iron ASTM A12[, Class B.

2. Plug: One or two-piece construction ductile iron, ASTM A53[1 (5-45-12 or cast iron,
ASTM A12Class B.

3. Plug facing: Grease and/or petroleum-resistant resilient Neoprene or Buna-N
compound, 70 TCpe A durometer hardness per ASTM D2240.

4. Shaft ['earing ['ushings: Permanentl(Ilulricated TFE or Delrin sleeve t[pe
stainless steel or [ronze.

5. Valve seats: Welded-in overlallof 90 PCT nickel, ‘minimum 1/8 IN thick[J
[l Stem seal: per AWWA C517, Section 4.4.7.
2.03 ACCESSORIES
A. Refer to Drawings and valve schedule for t[ pe of actuator.
1. Furnish actuator integral with valve.
B. Refer to Specification Section 15100 for actuator re[uirements.
2.04 DESIGN RE[UIREMENTS
A. Non-LulTricated Eccentric Plug Valves (Wastewater, Sludgel
1. Port area:

a. Valves 4 IN through 20 IN: Elual to or e[ ceed 80 PCT of full pipe area.
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[l Valves greater than 20 IN: 100 PCT el uivalent full pipe area.

Valve [od[! Fitted with [olted [‘'onnet.

End connections: See Specification Section 15100.

Stem seal: Adlustalle and replacealle without disassemL(ling valve or Lonnet.
Designed for seating drip tight in anUflow direction.

Rating:

a. 1/2 through 12 IN, 175 PSI working pressure.

"L 14 through 3[1IN, 150 PSI working pressure.

c. Three-wallvalves, 125 PSI working pressure.

Actuator:

a. Actuator gearing in enclosure suita' le for running in oil with seals on shaft to
prevent entr(Jof dirt or water.

[l Positive identification on actuator indicating valve position.

c. Adustalle stop to set closing torCue.

B. Non-Lulricated Eccentric Plug Valve-[HVACL[

1.

4.
5,

Port area: Valves 1/2 IN through 2-1/2 IN: Elual to or e[ceed 100 PCT of full pipe
area.

Valve [od[t Fitted with threaded [onnet or [olted [onnet.
End connections:

a. Flanges: In full accordance with ASME B1711, Class 125 including facing,
drilling and thickness.

[l Threaded connection: In full compliance with NPT.
Stem seal: Self-adiusting U-cups or multiple O-ring seals.

Shut-off: Designed for setting drip-tight at the full rated pressure.

2.05 FABRICATION

A. See Specification Section 15100.

PART 3 - ECECUTION

3.01 INSTALLATION

A. See Specification Section 15100.

15102
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B. Install valve with actuator al bve pipe or plug centerline.

END OF SECTION

15102 PLUG VALVES
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SECTION 15104
BALL VALVES

PART 1 - GENERAL

1.01 SUMMAR[
A. Section Includes:
1. Ball valves.
B. Related Specification Sections include ['ut are not necessaril[Jlimited to:
1. Division 00 - Procurement and Contracting Reluirements.
2. Division 01 - General Rel uirements.
3. Section 15100 - Valves and Operators.
1.02 [JUALIT1 ASSURANCE
A. Referenced Standards:
1. ASTM International (ASTM!
a. A48, Standard Specification for Gralllron Castings.

[l A12[, Standard Specification for Gralllron Castings for Valves, Flanges, and
Pipe Fittings.

c. A271], Standard Specification for Stainless Steel Bars and Shapes.

d. A351, Standard Specification for Castings, Austenitic, for Pressure-Containing
Parts.

e. D1784, Standard Specification for Rigid PolTVin[1 Chloride[1TPVCICompounds
and Chlorinated Pol[1Vin[l Chloride[ TCPVCICompounds.

2. American Water Works Association TAWWATI
a. C507, Standard for Ball Valves, (1IN through 48 IN.

3. Manufacturers Standardization Societ[]of the Valve and Fittings Industr(JInc.
‘MSS:

a. SP-110, Ball Valves[ Threaded, Socket-Welding, Solder oint, Grooved and
Flared Ends.

1.03 DEFINITIONS
A. PVDF: Pollvinllidene fluoride.
B. PTFE: Polltetrafluoroethilene.

15104 BALL VALVES
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C. RPTFE: Reinforced PolyTetraFluoroEthylene.
1.04 SUBMITTALS
A. Shop Drawings:

1. See Specification Section 01300 for re_uirements for the mechanics and
administration of the sulmittal process.

2. See Specification Section 15100.
3. Test results for AWWA valves.

B. Contract Closeout Information:
1. Operation and Maintenance Data:

a. See Specification Section 01430 for re[ uirements for the mechanics,
administration, and the content of Operation and Maintenance Manual
sulmittals.

PART 2 - PRODUCTS

2.01 MANUFACTURERS

A. Sullect to compliance with the Contract Documents, the manufacturers listed in the
applicalle Articles [elow are acceptalle.

B. Sulmit re_uest for sulstitution in accordance with Specification Section 1300.
2.02 METALLIC BALL VALVES 1/4 TO 3 IN DIA

A. Compliiwith MSS SP-110.

B. Acceptalle Manufacturers:

1. Apollo.

“ames/[ url!
Watts.
Stockham.

o & 0N

Nilco.

C. Materials [All Stainless Steel?
1. Bod[i Three-part stainless steel, ASTM A351 CF8M.
2. Ball: Stainless steel ASTM A2711
3. Seats: RPTFE.

D. Design Reluirements:

15104 BALL VALVES
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Rated for a minimum of:

a. 500 PSI CWP.

'L 150 PSI of saturated steam.
c. 29 IN vacuum.

Two-position lockalle handle.
Stem with [lowout-proof design.
Balancing stop for all applications.

Bodies with mounting pad for applications rel uiring actuators.

2.03 PLASTIC BALL VALVES: 1/2IN TO 4 IN DIA

A. Acceptalle Manufacturers:

1.
2.
3.

Chemtrol/NIBCO.
Spears.

ASAHI/America.

B. Materials:

1.

2.
3.

Bod[] stem, [all, handle, end connectors:
a. PVC ASTM D1784-12454B.
Ball Seat: Teflon.

O-rings: Viton.

C. Design Rel uirements:

1.

o M 0D

Rated at 150 PSI at 75 DEGF.

Dourle or "true union" design.

Blocks [oth directions, upstream and downstream.
Union nut capal le of compensating for seat wear.
Bodwith mounting pad for actuators where reluired.

Capalle of [eing disconnected at downstream end under full line pressure.

2.04 AWWA C507 BALL VALVES: 1IN TO 48 IN DIA PRATT P[] WILLAMETTE W1’

A. Compliiwith AWWA C507.

B. Acceptalle Manufacturers:

15104

1.

Willamette.

BALL VALVES
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2. Pratt.
C. Materials:
1. Bodi:
a. Castiron ASTM A12(], Class B [PLJ
[l Castiron ASTM A48, Class 35 (W
2. Ball
a. Castiron ASTM A48, Class 40 (P[]
'L Castiron ASTM A48, Class 35 (W'
3. Shaft:
a. Stainless steel 18-8 TLpe 304 (PL
[l Forged steel, chrome plated at seal tensile [ield 82,000 PSI (WL
4. Bearings, sleeve tpe, non-metallic:
a. Teflon lined (P[]
[l Sleeve t(pe, [ronze WL
5. Ball seat: Stainless steel T pe 304 [P and WL
'L Bodllseat:
a. Buna-N (PLJ
1 Monel WL

1.

> w DN

5.

. Design Rel uirements:

Design pressure: 250 PSI.
Flanges: Class 2500

Ball shall provide one [1[direction seal or closure.

Provide pipe tap for ['odldrain and air vent and legs or [‘ase for support.

Ball and Codseats: Field adustalle and replacealle.

2.05 ACCESSORIES

A. Refer to Drawings and valve schedule for t'pe of actuators.

1.

Furnish actuator integral with valve.

B. Refer to Specification Section 15100 for actuator re[ uirements.

15104
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2.000 SOURCE [JUALITLI CONTROL

A. Shop test AWWA C507 Lall valves in accordance with AWWA C507.

B. Furnish record of test.

C. Product Testing: MSS SP-110.

PART 3 - ELECUTION

3.01 INSTALLATION

A. See Specification Section 15100.

3.02 FIELD JUALITLI CONTROL

A. For AWWA C507 [all valves, emplolland palifor services of e uipment manufactureris
field service representativel(s[to:

1.
2.
3.

15104

Inspect el uipment covered [ this Specification Section.
Supervise adlustments and installation checks.

Provide test e_uipment, tools, and instruments necessarlto accomplish euipment
testing.

Conduct startup of eLuipment and perform operational checks.

Provide Owner with a written statement that manufactureris e uipment has [een
installed properl] has [een started up, and is readlfor operation [1]Ownerls
personnel.

END OF SECTION
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SECTION 15101
CHECK VALVES

PART 1 - GENERAL

1.01 SUMMAR[
A. Section Includes:
1. Check valves.
B. Related Specification Sections include ['ut are not necessaril[Jlimited to:
1. Division 00 - Procurement and Contracting Reluirements.
2. Division 01 - General Rel uirements.
3. Section 15100 - Valves and Operators.
1.02 JUALITL) ASSURANCE
A. Referenced Standards:
1. American SocietJof Mechanical Engineers [ASME[
a. B1Ll1, Gralllron Pipe Flanges and Flanged Fittings: Classes 25, 125, and 250.
2. American Water Works Association [AWWA[:

a. C508, Standard for Swing-Check Valves for Waterworks Service, 2 IN through
24 IN NPS.

3. Manufacturers Standardization Societ(1of the Valve and Fittings IndustriInc.
‘MSS:

a. SP-71, Cast Iron Swing Check Valves, Flanged and Threaded Ends.
[l SP-80, Bronze Gate, Glol'e, Angle and Check Valves.
1.03 DEFINITIONS
A. PVDF: Pollvinrlidene fluoride.
1.04 SUBMITTALS
A. Shop Drawings:

1. See Specification Section 01300 for rel uirements for the mechanics and
administration of the sul‘mittal process.

2. See Specification Section 15100.

B. Contract Closeout Information:
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Operation and Maintenance Data:

a. See Specification Section 01430 for reL_uirements for the mechanics,
administration, and the content of Operation and Maintenance Manual

sulmittals.

PART 2 - PRODUCTS

2.01 MANUFACTURERS

A. Sullect to compliance with the Contract Documents, manufacturers listed under the
valve with t[pes are acceptal le.

B. Sulmit re[uest for sulstitution in accordance with Specification Section 1300.

2.02 CHECK VALVES: 2.5 IN AND SMALLER

A. Class 125 Bronze Swing Check Valves [Fuel Oil, Compressed Air, Water,
Wastewater[

15100

1.
2.

ComplUwith MSS SP-80.

Acceptalle manufacturers:

a. Nilco T413-[1.

. Stockham B-319(.

Materials:

a. Bod[] [onnet, disc: Bronze.

Design rel uirements:

a. 125 PSl steam to 401 DEGF, 200 PSI WOG.

[l Horizontal swing, renewalle disc.

Class 150 Bronze Lift Check Valves [Fuel Oil, Compressed AirLl

1.
2.

Compliwith MSS SP-80.
Acceptalle manufacturers:

a. Stockham B-322B.

1. Powell 158B.

Materials:

a. Bodl] cap, disc holder: Bronze.
"1 Disc: Buna-N.

Design reluirements:

CHECK VALVES
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L
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150 PSI to 150 DEGF, 300 PSI WOG.

Lift check, union cap.

ComplUwith MSS SP-80.

Acceptalle manufacturers:

a.

L

Nilco T473B.
Stockham B345.

Materials:

a.

Bod(] Connet, disc: Bronze.

Design re_uirements:

a. 200 PSI steam to 550 DEGF, 400 PS| WOG.
.

C.

Horizontal swing, U-pattern.

Renewalle disc.

2.03 SWING CHECK VALVES: 3INTO 24 IN

A. Swing Check Valves [(Water, Wastewater, Sludgel:

15100

1.
2.

Complwith AWWA C508.

Acceptal le manufacturers:

a.

[l

C.

Clow.
American Darling.

Golden Anderson.

Materials:

a.

[l

Bod[land cover: Cast iron.
Seat ring, hinge: Bronze.
Disc:

111 3to 4 IN: Bronze.

201 [Jto 24 IN: Cast iron with [ronze face.

301 [1to 24 IN: Cast iron with rul 1 er face.

Hinge shaft: Stainless steel.

Bearings, connecting hardware: Bronze.

CHECK VALVES
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4. Design rel uirements:
a. 175 PSI working pressure (3 to 12 INL
'L 150 PSI working pressure (14 to 24 INL
c. Furnish with outside weight and lever or lever and spring.
2.04 RUBBER FLAPPER SWING CHECK VALVES: 2IN TO 24 IN
A. ASME B1(11, Class 125 (175 PSIL
B. Acceptalle Manufacturer:
1. APCO Series 100.
C. Materials:
1. Bodlland cover: Castiron.
2. Flapper: Buna-N, steel reinforced.

PART 3 - ECECUTION

3.01 INSTALLATION
A. See Specification Section 15100.

B. Install in accordance with manufactureris instructions.

END OF SECTION
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SECTION 15114
MISCELLANEOUS VALVES

PART 1 - GENERAL

1.01 SUMMAR[
A. Section Includes:
1. Air release and vacuum relief valves.
B. Related Specification Sections include ['ut are not necessaril[Jlimited to:
1. Division 00 - Procurement and Contracting Reluirements.
2. Division 01 - General Rel uirements.
3. Section 11005 — ELuipment - Basic Reluirements.
4. Section 15100 — Valves and Operators.
1.02 [JUALIT) ASSURANCE
A. Referenced Standards:
1. American SocietJof Mechanical Engineers [ASME[
a. B1011, Gralllron Pipe Flanges and Flanged Fittings: Classes 25, 125, and 250.
2. American Water Works Association [AWWAT

a. Cb512, Standard for Air-Release, Air-Vacuum, and ComC(ination Air Valves for
Waterworks Service.

[l C550, Standard for Protective Interior Coatings for Valves and Hl drants.
3. Canadian Standards Association [CSAL.
4. National Electrical Manufacturers Association INEMAT
a. 250, Enclosures for Electrical E[uipment (1000 Volts Malimum(]
1.03 SUBMITTALS
A. Shop Drawings:

1. See Specification Section 01300 for rel uirements for the mechanics and
administration of the sul‘mittal process.

2. See Specification Section 15100.

B. Contract Closeout Information:
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1. Operation and Maintenance Data:

a. See Specification Section 01430 for re_uirements for the mechanics,
administration, and the content of Operation and Maintenance Manual
sulmittals.

PART 2 - PRODUCTS

2.01 MANUFACTURERS

A. Sullect to compliance with the Contract Documents, the manufacturers listed in the
applicalle Articles [elow are acceptalle.

B. Sulmit re[uest for sulktitution in accordance with Specification Section 01300.
2.02 AIR RELEASE AND VACUUM RELIEF VALVES
A. General: Conform to AWWA C512.
B. Stormwater:
1. Air Release and Vacuum Valve:
a. Acceptalle manufacturers:
101 Vent-O-Mat RG] Air Release and Vacuum Break Anti-shock air valve.
'l Materials:
100 Top and lower flange: 304 stainless steel.
2[1 Barrel: 304 stainless steel.
3[1 Floats: High densitlpoliethllene.
471 Float seats and seals: Nitrile or EPDM.
501 Nozzle seat: Natural ruller.
[0 All wetted internal metal parts: 304 stainless steel.
701 Flange studs: 304L stainless steel.
2. Design reluirements:
a. Size: 4 41IN.
[l Working pressure: 90 PSI.
c. Release 3,800 cfm at 145 PSIG.
d. Air vacuum capacit(t 7,800 scfm at 5 PSI differential from atmospheric.
e. Provide control for slow release of air through valve to prevent valve slamming
shut from el cessive air or water velocit1through the valve.
15114 - REV1 MISCELLANEOUS VALVES
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f.  End connection:
10 2 IN and smaller: Threaded or flanged.
211 3 IN and larger: Flanged.
g. Provide isolation valve, plug valve tLpe as shown.
2.03 ACCESSORIES
A. Furnish anJaccessories reluired to provide a completelJoperalle valve.
2.04 FABRICATION

A. Completelllshop asseml(le unit including anllinterconnecting piping, speed control
valves, control isolation valves and electrical components.

B. Provide internal epol 1 coating suital le for potalle water for all iron [od[Ivalves in
accordance with AWWA C550.

2.05 SOURCE [TUALIT1 CONTROL
A. Shop hLdrostaticallCtest to piping sLstem test pressure.
2.000 MAINTENANCE MATERIALS

A. Provide one [1[set of anlIspecial tools or wrenches reluired for operation or
maintenance for each tLpe valve.

PART 3 - ELIECUTION

3.01 INSTALLATION
A. General: See Specification Section 11005 and Specification Section 15100.
B. Air Release, Vacuum Relief, and Pressure Relief Valves:
1. Pipe elChaust to a suitalle disposal point.

2. Where elhausted to a trapped floor drain, terminate ehaust line [JIN minimum
alove floor.

3.02 FIELD TTUALITLI CONTROL

A. Clean, inspect, and operate valve to ensure all parts are operalle and valve seats
properlil

B. Check and adiust valves and accessories in accordance with manufactureris
instructions and place into operation.

END OF SECTION
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SECTION 15105
HVAC: ECUIPMENT

PART 1 - GENERAL

1.01 SUMMAR[
A. Section Includes:
1. Heating, ventilating, and cooling e uipment.
B. Related Specification Sections include [ut are not necessaril(/limited to:
1. Division 01 - General Reluirements.
2. Section 11005 - Eluipment: Basic Reluirements.
3. Section 15890 - HVAC: Ductwork.
1.02 [JUALIT1 ASSURANCE
A. Referenced Standards:
1. Air Movement and Control Association TAMCA
2. Air Conditioning and Refrigeration Institute [ARIL

3. American Societl[of Heating, Refrigerating and Air Conditioning Engineers
'ASHRAE:

a. HVAC Applications Hand[ ook, Chapter entitled "Sound and ViCration Control."

1 20, Methods of Testing for Rating Remote Mechanical-Draft Air-Cooled
Refrigerant Condensers.

c. 52.2, Method of Testing General Ventilation Air-Cleaning Devices for Removal
Efficiencl ][ 1 Particle Size.

4. Canadian Standards Association [CSAT]
5. National Electrical Manufacturers Association INEMAT
a. 250, Enclosures for Electrical ECuipment (1000 Volts Malimum(
"1 National Fire Protection Association INFPAT
a. 70, National Electrical Code INECL)
7. National Roofing Contractors Association INRCATJ
8. Underwriters Laloratories, Inc. [UL[

a. 507, Standard for Electric Fans.

1505 HVAC EOUIPMENT
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9. Building code:

a.

5% Edition (2014 Florida Building Code and associated standards, including all
amendments, referred to herein as Building Code.

B. Miscellaneous:

1. Gage thickness specified herein shall (e manufactureris standard gage for steel
and Brown and Sharpe gage for non-ferrous metals.

2. Corrosion protection of e[uipment to e as specified herein.

1.03 SUBMITTALS

A. Shop Drawings:

1. See Specification Section 01300 for re uirements for the mechanics and
administration of the suLmittal process.

2. Falrication and/or laCout drawings.

3. Product technical data including:

a.

[

Acknowledgement that products sul mitted meet rel uirements of standards
referenced.

Manufactureris installation instructions.

Wiring diagrams.

Control diagrams.

Manufacturer's catalog cuts and technical data.
Fan curves.

Sound data.

Vilration isolation.

Control description.

Performance data on all e[ uipment.

B. Contract Closeout Information:

1. Operation and Maintenance Data:

a.

1505

See Specification Section 01430 for reuirements for the mechanics,
administration, and the content of Operation and Maintenance Manual
sulmittals.

HVAC EOUIPMENT
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PART 2 - PRODUCTS

2.01 MANUFACTURERS

A. Sullect to compliance with the Contract Documents, the following manufacturers are
acceptalle:

1. Cooling coils - direct el pansion:
a. Bard
'L Enviro-tec
c. Friedrich.
2. Single packaged vertical air conditioner:
a. Bard
'L Enviro-tec
c. Friedrich
B. Sulmit rel uest for sul stitution in accordance with Division 01.
2.02 GENERAL
A. All Manufactured Units:
1. Compliwith Specification Section 11005.
Factor(/wired and asseml led.

Use fasteners made of same material as unit.

A w0 N

Falricate motor asseml(lies and unit housings with vilration isolation assem/lies:
a. TLpe: As per Talle 47, Chapter 48, ASHRAE HVAC Applications Handook.

B. All manufactured units shall (e constructed with corrosion-resistant materials or have
corrosion-resistant coating.

1. Tipe:
a. Corrosion-resistant coating:
10J Phenolic-[lased coating:

201 3 MIL minimum drthickness, air-dried coating, for surfaces el posed to
temperatures less than 150 DEGF.

301 5 MIL "aked-on coating for heat transfer surfaces and surfaces el posed to
temperatures greater than 150 DEGF.

4] FactorUapplied.

1505 HVAC EOUIPMENT
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501 Provide factor(Icertification of application.

2.03 MANUFACTURED UNITS

A. Eluipment Coils:

1.

Cooling coils - direct e[ pansion:
a. ARI certified.
‘L Material:
100 Aluminum.
2] Copper with aluminum fins for use in administration units onl[l
c. Fin spacing: Minimum 80 fins per foot.
d. Minimum standard operating limit: 250 PSI.

e. Size and capacit[las scheduled.

B. Single Packaged Vertical Air Conditioner:

1505

1.
2.
3.

ANSI/ARI rated.
UL listed.
Materials:

a. Casing: Galvanized steel with [ aked Enameled finish to withstand 1,000 hour
salt spralitest per ASTM B117-03

[l Evaporator coils: See paragraphis(in Article 2.3, E[uipment Coils.
Fan: Direct Drive, centrifugal
Fan Motor: See Specification Section 11005.

Construct drain pans from corrosion resistant material with cross ['reak and doulle
sloping pitch to drain connection.

Weatherproof casing:

a. Screen for condenser coil.
[l Filter Access panel.
Compressor:

a. Digital Scroll compressor.
"1 Phase rotation monitor.

c. Internal pressure protector.

HVAC EOUIPMENT
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Internal spring mounts.

Built-in overload protection.

9. Condenser fans and motors:

a.

L

Horizontal discharge.

Direct drive.

Staticall 'and dl -namicalll ! alanced.

Motor:

10 See Specification Section 11005.

2] Permanentlllulricated [earings.

30 Built-in current and thermal overload protection.

4] ECM varialle speed indoor and outdoor motor.

10. Built-in refrigerant filter drler.

11. Built-in liCuid line and gas line service valves with gage ports.

12. Provide low am(ient run control.

a.

Unit to operate down to 0 DegF outside amLient.

13. 24 V factor +wired controls to include fusing and control power transformer.

14. Size and capacitilas scheduled on Drawings.

15. Filter: 2 in., MERV 8

PART 3 - ECECUTION

3.01 ADIUSTING

A. Install new filters on units which have "een running prior to acceptance of Prolect.

1505

END OF SECTION
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SECTION 15890
HVAC: DUCTWORK

PART 1 - GENERAL

1.01 SUMMARL[

A. Section Includes:

1.

HVAC ductwork and accessories.

B. Related Specification Sections include ['ut are not necessaril[Jlimited to:

1.

Division 01 - General Rel uirements.

1.02 CUALITL ASSURANCE

A. Referenced Standards:

1.

American Societllof Heating, Refrigerating and Air Conditioning Engineers
'ASHRAE[:

a. 52, Method of Testing Air Conditioning Devices Used in General Ventilation for
Removing Particulate Matter.

National Fire Protection Association INFPAL

Sheet Metal and Air Conditioning Contractorsi National Association [SMACNAL:
a. Ducted Electric Heat Guide for Air Handling ST stems.

"1 HVAC Duct Construction Standards - Metal and Flelil le.

Underwriters Lalorator(] Inc. (WL[J

a. 555, Standard for SafetlJFire Damper and Ceiling Fire Damper.

[l 5558, Standard for Safet/Leakage Rated Dampers for Use in Smoke Control
Sistems.

c. Building Materials Director!!
Building code:

a. 5" Edition 12014 Florida Building Code and associated standards, including alll
amendments, referred to herein as Building Code.

B. [Jualifications:

1.

15890

Falricator: Firms regularlllengaged in the manufacture of the specific product, of
tCpe, size reluired, whose products have [een in use in similar service for not less
than three [(30Cears.

HVAC DUCTWORK

CAM #25-0048
Exhibit 1C
Page 276 of 350



PROCECT NO. 11843 PROGRESSO VILLAGE STORM WATER IMPROVEMENTS

2. Installers: Firm with at least five (5] ears installation eperience on products
similar to that reluired for this Prolect.

1.03 DEFINITIONS
A. Installer or Applicator:

1. Installer or applicator is the person actuallllinstalling or applling the product in the
field at the Prolect site.

2. Installer and applicator are s nonl mous.
1.04 SUBMITTALS
A. Shop Drawings:

1. See Specification Section 01300 for re uirements for the mechanics and
administration of the sumittal process.

2. See Specification Section 11005.
B. Miscellaneous Sulmittal:

1. Documentation of [ualifications for falricators and installers.

PART 2 - PRODUCTS

2.01 MANUFACTURERS

A. Sullect to compliance with the Contract Documents, the following manufacturers are
acceptalle:

1. Transverse 0ints factor( falricated aluminum?
a. Ductmate Industries, Inc.

2. Flelille duct connections:
a. Vent Falrics.
"L Duro Dlne.

3. Girilles and registers:

a. Perice.
[l Metal-air.
c. Titus.

4. Manual volumelldampers:
a. Air Balance.

[l Ruskin.

15890 HVAC DUCTWORK
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c. American Warming.
5. Duct sealers:
a. Durkee-Atwood
. Unitec McGill
c. Benlamin Foster.
d. Design Poll merics.
B. Sulmit reluest for sulstitution in accordance with Division 01.
2.02 COMPONENTS
A. Duct and Fittings (MetalliclZ
1. Materials:
a. G90 galvanized steel:
1) Complliwith ASTM A53 and ASTM A90.
2. FalTrication [galvanized steel
a. Minimum Sheet Metal Thickenss:
10 Per SMACNA for 2 IN WC pressure class.
'l Longitudinal Seams:
10 Pitts[urgh lock seam.
271 Continuousl1Welded.
c. Transverse Seams:
171 SMACNA T-22 or T-24 companion flange.
21 FactorIfalricated flanged duct connection sl stem:
al! Ductmate 25/35.
17 Angles and Cleates: Galvanized.
cl] Snap cleats: Galvanized.
dl1 Gaskets: Close cell neoprene.
e[l Bolts and screws: Stainless.
d. Sealing:
101 Per SMACNA for Seal Class A.

B. Supports and Hangers:

15890 HVAC DUCTWORK
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1. Materials [for galvanized duct(:

a. Support angles: Galvanized or stainless steel, minimum 1-1/2 [01-1/2 [101/4
angle.

[l Hanger rods: Galvanized or Stainless steel.
c. Anchors: Stainless steel wedge ti pe.
2. Falrication: Trapeze t[pe units.
3. Strap hangers are not allowed.
C. Flelille Connections:
1. Materials: HLpalon, doulle coated closel lwoven glass falric.
2. Falrication: Withstand 4.5 IN water column, positive and negative pressure.
D. Air Grille and Register Assem( [t
1. Materials:
a. Assemll[: Eltruded steel.
[l Gaskets: Sponge rulLer.
2. Falrication:
a. Suppliiregisters: Two (2[isets individualllladustalle louvers.
"l Erhaust and return registers: 45-degree deflection front [lades.
c. Dampers: Kel+operated opposed [lade where indicated on drawings.
d. Screws, duct collars, and transitions as re[uired.
e. Finish:
100 Manufactureris standard factor(Japplied finish.
271 Color: White.
E. Duct sealer:

1. NFPA rating of "Non-Com[ ustille".

2. Flame spread rating: 25 or lower, in driicondition.
3. Smoke developed rating: 50 or lower, in driJcondition.
4. Resistant to water and water vapors.
5. Compl(Jwith UL 181.
'l Pressure rupture rating: 16 IN WG, minimum.
15890 HVAC DUCTWORK
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2.03 MAINTENANCE MATERIALS
A. Eltra Materials:
1. Furnish Owner with the following el tra materials:
a. Twelve complete filter media changes for each filter unit.

[l Filter media used during construction is in addition to this re[uirement.

PART 3 - ELECUTION

3.01 INSTALLATION
A. See Specification Section 11005.
B. Metal Ductwork:
1. Install with longitudinal seams sealed for zero leakage.

a. For welded seams, suLmit sample for approval [IJEngineer.

2. Install gaskets at each transverse oint and fasten sections together with [olts.
a. Tighten for zero leakage.
3. Install supports and hangers with anchors in accordance with SMACNA HVAC Duct
Construction Standards.
4. |Install turning vanes in sl uare ell ows:
a. Unsupported vane length not to elceed 48 IN.
"1 Position vanes at proper angle to meet specified pressure drop.
5. Install flelil'le connections at fans:

a. Locate as close as possille to fan.
[l Allow 1 IN of slack to prevent vilration transmission.
c. Install thrust restraints across connectors.
C. Air Grille and Register Assem[lies:
1. Install where shown on Drawings of size and capacities scheduled on Drawings.
2. Install prime painted grilles and registers in areas where duct work is concealed.

a. Field paint to match adiacent surface finish.

END OF SECTION
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SECTION 15900
HVAC INSTRUMENTATION AND CONTROLS

PART 1 - GENERAL

1.01 SECTION INCLUDES

A. Complete sLstem of electric temperature controls as descriled in the Specifications and
shown on the Contract Drawings. Install s stem with competent mechanics regularl(’
emploled [ manufacturer of temperature controls. ELuipment shall (e fullll
proportioning unless otherwise noted.

B. All electric wiring in connection with temperature control s stem shall [ ‘e construed to
include furnishing of wire, conduit, and miscellaneous materials and lalor as re_uired for
mounting and connecting electrical control devices el cept as specificalll Inoted
otherwise. Control Contractor shall retain responsiLilit_for cali_ration and proper
functioning of electric control devices furnished under this Section.

C. Related Sections:
1. Division 10]- Electrical.
D. Shop Drawings:

1. Sulmit complete catalog cut information, descriptive literature, Specifications, and
identification of materials of construction edited to [0 re[uirements.

2. Bill of Material.
1.02 RELATED SECTIONS
A. Related Specification Sections include "ut are not necessarillllimited to:

1. Division 00 - Bidding Reluirements, Contract Forms, and Conditions of the
Contract.

2. Division 01 - General Rel"uirements.
3. Section 15005 — HVAC - Eluipment
4. Section 15950 - Testing, Adusting and Balancing.
1.03 SUBMITTALS
A. Sulmit under provisions of Section 01300.
B. Product Data: Include list which indicate:

1. Temperature control, wiring and riser diagrams and seluence of operation for the
control s/ stem.

C. Sulmit manufacturerss installation instructions under provisions of Section 01300.

15900 HVAC INSTRUMENTATION AND CONTROLS
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1.04 JUALIT) ASSURANCE

A. Temperature controls shall (e guaranteed to e free of defects in material and
workmanship under normal service for a period of twelve months from date of
acceptance. If, within this period, anllel uipment proves defective, it shall ['e repaired
and/or replaced at no additional cost to the Owner.

B. All sCstem components shall (e supplied [[Jone manufacturer.

PART 2 - PRODUCTS

2.01 ROOM THERMOSTAT/CONTROLLER
A. Manufacturer provide digital thermostat/controller.
2.02 MISCELLANEOUS DEVICES

A. Provide all necessarlirelals, electric switches, solenoid valves, switches, relals,
transformers, etc., to make a complete and operalle s stem.

2.03 SELJUENCE OF OPERATION

A. Refer to manufactureris recommendations, Control Drawings and descriptions
hereinefore specified for e uipment and sel_.uence of operation reluired for proper
operation of control s(stem.

2.04 MANUFACTURER

A. Control s(stems shall (e [ e uipment manufacturer.

PART 3 - ELECUTION

3.01 COMPLETION

A. After completion of installation, automatic temperature control manufacturer shall
regulate and ad(ust all thermostats, control valve actuators, damper actuators, and
additional e uipment provided under this Contract. Contractor shall place them in
operating condition sullect to the approval of the Engineer and shall supplilaniiservice
incidental to proper performance of temperature control si’stems under guarantee
outlined alove.

B. After completion of control s stem installation, control sCstem manufacturer shall furnish
four sets of operating and maintenance instructions, including complete control s’stem
"As-Built" Drawings.

C. The Engineer shall [T fullJinstructed [T 7automatic control manufacturer in the operation
and maintenance of the environmental control s[ stem prior to acceptance or [eneficial
occupancl]of the prolect [11the Owner.

D. Automatic control s stem manufacturer shall furnish a service contract to cover s stem
specified herein, for a period of one [ear after acceptance of the s stem [[1the Engineer.

END OF SECTION
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SECTION 15950
TESTING, ADLUSTING, AND BALANCING

PART 1 - GENERAL

1.01 GENERAL

A. The Contractor is reluired to cooperate and assist the Test and Balance Agencllas
descril ed herein. The Contractor shall (e responsil le for delivering s’ stems that
produced the specified performance, and therefore, accept instruction from the Test and
Balance Agencl] as reluired to accomplish this end. The Contractor remains
responsil_le for the performance of all s' stems for a period of one [ear [‘eginning on the
dallafter Final Acceptance of prolect [Ithe Owner.

B. Work Included:
1. Rotating [alance of e[uipment as descri_ed herein.
2. Air [Balance of A/C suppllJand return sCstems.
3. Verification of operation of controls for all completed s stems.
1.02 RELATED SECTIONS
A. Related Specification Sections include [ut are not necessaril(llimited to:

1. Division 00 - Bidding Reluirements, Contract Forms, and Conditions of the
Contract.

Division 01 - General Reluirements.

Section 15105 - HVAC E[uipment.

> w DN

Section 15890 - Ductwork.
5. Section 15900 - HVAC Instrumentation and Controls.
1.03 REFERENCES

A. AABC - National Standards for Field Measurement and Instrumentation, Total SCstem
Balance.

B. ASHRAE - 1984 Sistems Handook: Chapter 37, Testing, Adlusting and Balancing.

C. NEBB - Procedural Standards for Testing, Balancing and Adiusting of Environmental
Slstems.

1.04 NTUALITIT ASSURANCE
A. [ualifications:

1. Engage services of an independent agencithat regularll1performs air and hidronic
sl stems testing and [alancing. Minimum [ualifications for acceptance shall (e
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general mem( ership standards of AABC, el cept that affiliation with manufacturers or
engineering firms will not preclude their acceptance.

2. Testing organization shall (e certified mem(er of the AABC or shall suLmit adeuate
documentation to satisfl/Engineer as to his competence. Three [ears minimum
elperience in testing and Calancing work is re[uired.

3. Services of independent agenclishall (e [orne [11the Contractor and shall (e
included in the prices Lid.

B. Instrument CaliCration: CaliCrate all instruments reluired for air Calance within a period
of sillmonths prior to using on this Prolect.

C. Perform Test, adlust, [lalance when outside conditions approlimate design conditions as
shown for heating and cooling functions.

D. Tests, at relLuest of the Engineer shall (e conducted in presence of the Engineer or his
representative.

E. All ductwork shall Ce pressure tested prior to test and Calance procedures outlined in this
Section.

F. The testing and [alance shall include the following [asic s(stems and their associated
and/or allied e[ uipment:

1. Air distriCution, Constant and/or Varialle Volume T(pe.
2. Ventilation and/or El haust.
3. Filters Air.

1.05 SUBMITTALS

A. Sulmit name of adiusting and [alancing agenclifor approval within 40 dals after award
of Contract. Include certified individual [ualifications of all personnel responsille for
supervising and performing actual [alancing, and name of Florida Registered
Professional Engineer signing and sealing the report.

B. Proposed test procedures along with sample report forms. Support forms shall (e
similar to format recommended [T1AABC.

C. Balancing and performance test report. Test reports are due two weeks after
completion of test and [alance procedures. Five copies of the certified test s [¢ertified a
‘T7a Professional Engineer Registered in the State of Floridalshall e sul'mitted to the
Engineer for review. When reports are reviewed and accepted, copies will (e a part of
the operation and maintenance manuals.

1. Reporttoinclude: Trpes, serial numers, and dates of calil ration of all instruments.
1.00 PROCECT RECORD DOCUMENTS

A. Sulmit record documents under provisions of Section 01320 - Prolect Record
Documents.

15950 TESTING, ADCUSTING, AND BALANCING
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PART 2 - PRODUCTS

2.01 GENERAL

A

Provide and direct installation of screwed, sl uare head plugs in ductwork as rel uired for
insertion of test apparatus.

1. Where plugs are provided in insulated ductwork, provide a removalle plug of
approved insulation material.

2. Test and Balance Agenclishall use the specific el uipment re(uired to perform the
work specified herein. Apparatus used shall (e the standard of the industrLl

PART 3 - ELECUTION

3.01 GENERAL

A

C.

After completion of installation of air conditioning s stems, and prior to acceptance,
adiust and Calance all air and water s(stems and appurtenances applicalle to those
s stems to deliver air Cuantities as specified and as shown. Make final tests after all
necessarl]s[stem modifications are completed. Seal instrument test holes upon
completion of [‘alancing operation.

Place all heating, ventilating, and air conditioning si stems and e[ uipment into full
operation and continue operation of same during each working dalJof testing and
[alancing, at no additional cost to the Owner.

Allot sufficient time in construction schedule for test and [alance completion and assist
Test and Balance Agenclto coordinate its work with other trades.

3.02 CONTRACTORIS RESPONSIBILITT?

A.

15950

Emplol’a test and [alance agencllacceptalle to the Engineer and meeting all the
reLuirements as specified herein.

Furnish to test and [alance agenciione complete set of approved el uipment sul mittal
data and approved, up-to-date mechanical drawings or Shop Drawings.

1. NOTE: Contractor is responsille for advising the test and "alance agenc(of
changes made during the construction process.

Replace pullels, [elts, and dampers, as reluired for correct [alance as re[uested [
Test and Balance Agenc] including rel‘alancing of rotating e[ 'uipment as hereinafter
specified.

Provide scaffolding as rel uired for Test and Balance Agencl|
Prepare air side for [alancing as follows:

1. Mechanicall[icheck fans, [lowers, and air handling e uipment and make availalle to
operate under design conditions.

2. Set splitters, volume dampers, , and vanes in their neutral positions.

TESTING, ADCUSTING, AND BALANCING
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3. Grilles, diffusers, etc., shall ['e installed, with vanes, [lades in their neutral positions.

4. Mechanicallllcheck controls, whether thellare electronic, electric, of pneumatic or a
com(ination thereof, and make availal le to operate under design conditions.
Calirrate and set all thermostats.

5. Dampers and looking devices marked in a conspicuous permanent manner to trullJ
represent position of their respective dampers.

[l Filters installed and acceptalle to test and [alance agenclwith regard to design
static drops for clean filters.

7. Contractor to change pulle(s, [elts and dampers, as rel[_uired for correct Lalance as
reluested [ Jair [alance and testing agenc!|

8. Provide and install fiLed diameter pulleLs in place of adustalle pulle(s at suppl_fans
and at e[ haust air fans after test and [alance has [een completed. Pullelsize shall
(e as directed [1the Test and Balance Agencl! Install new [elts as reluired and
as directed _the Test and Balance Agencll

3.03 TEST AND BALANCE AGENC[I RESPONSIBILITL

A. Air Test and Balance: Balance and record data for each item of e[ uipment

15950

simultaneouslIwith data from all associated el uipment, together with coincident outside
air drulzJ and wet LulOtemperatures and atmospheric conditions to permit evaluation
of total sLstem performance. Test and data shall include, [Lut not e limited to the
following:

1. Make pitot tule traverse of main supplL} e[haust and outside air ducts.
2. Test, adust and record air volumes and velocities for each fan.

3. Testand record voltage and motor load amperes under working conditions. Current
must not el ceed full load amperes nameplate rating. Calculate indicated field
measured [rake horsepower. Record nameplate data.

4. Test and record static pressures of all sstems, suction and discharge.
5. Test and adust sl stems for design suppl(} return, outside and el'haust air, CFM.

"1 During [alancing and testing period all suppliland el haust fans shall have speeds
adlusted and drives changed where necessar(1so that fan delivers design CFM at
actual static pressure developed [T installed sistem. Increasing static pressure [1]
dampering at fan will not ['e permitted.

7. Entering and leaving air dri]ullJand wet Cul”itemperatures for air conditioning unit.
8. Adiust all supplTair ducts to proper design CFM.

9. Test, and adlust each diffuser, grille, and register with (10 percent of design
reluirements. Volume adlusters mallle used to [alance air [uantities at outlets
and inlets providing final adiustments do not produce ol Tectionalle drafts or sound
levels in e[ cess of acceptalle limits. Design positive and negative pressure in each
area must Ce maintained.

TESTING, ADCUSTING, AND BALANCING

CAM #25-0048
Exhibit 1C
Page 287 of 350



10.

11.

12.

13.

14.
15.

PROCECT NO. 11843 PROGRESSO VILLAGE STORM WATER IMPROVEMENTS

Each grille, diffuser, and register shall [ e identified on test report as to location and
area.

IdentifCland list size, tCpe, and manufacturer of diffusers, grilles, registers and all
tested el uipment. Manufactureris ratings and coefficients for all e[ uipment shall ['e
used to make reluired calculations on reports. State coefficients used.

Readings and tests of diffusers, grilles and registers shall include rel uired FPM
velocit[Jand test resultant velocit[] rel uired CFM and test resultant CFM after
adustments.

Automaticalllloperated dampers shall operate as specified or indicated. Testing
Agenclishall check all controls for proper caliLrations and provide a list of controls
that reuire adiustment.

Diffusers, grilles and registers shall [e adlusted to minimize drafts in all areas.

After s stems have [een adiusted and [alanced, determine size of filed diameter
pulleLs to replace the adlustalle pulles on those s(stems. Direct the Contractor to
install the fiLed diameter pulle(s [efore proceeding with the vil ration anallses of
those sistems.

Test and Balance Agenclishall e responsille for necessarlllalor involved with gaining
to dampers, and other e[ uipment or accessories.

Final tests are reluired in Coth heating and cooling season as applicalle.

D. Balance Test of Rotating El uipment:

15950

1.

Test and Balance Agenclshall perform static and d_hamic [alance test on rotating
parts of air moving el uipment after filed diameter pulle[s have [een installed.

Balance each fan to -0/7110 percent of design reluirements. Airflow re[uirements
reflect minimum air changes for code compliance and malinot [ e less than
scheduled value.

Sulmit vilration anallsis report of static and dChamic [alance test. Report to
include test eCuipment used, vilration amplitude and velociticharts, viCration
severitlIchart, summar(of readings and testing agenclIconclusions and
recommendations.

Tests are to [e performed after air distriCution sCstems are [alanced, and to assure
that rotating e uipment is operating within satisfactorivilration levels. For each
item of e[ uipment, note fan RPM, motor horsepower and RPM, and fan discharge air
volume CFMImeasure and record horizontal, vertical and arlial displacements and
velocities at all ['earings.

If the e[ uipment is found to (e performing [elond the fair region according to the
general machiner(vil ration severitIchart, the construction contractor is responsille
to relalance the el uipment until the vil ration is within the fair region. Test and
[alance agenclshall retest the el uipment and produce new graphs and charts as
hereinefore specified.
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E. Testand Balance agenclishall (e responsille for necessar! lal or involved with removal
and installation of acoustical ceiling tiles as reuired [1Jthem to gain access to dampers,
anlJother eluipment or accessorllocated in ceiling space.

F. Sulmit test data format to Engineer for review prior to [ eginning of tests. Upon
completion of testing and [alancing sulmit five [5copies of all test data to Engineer for

review and acceptance. Test data sul mitted shall (e signed and sealed 1 1a Florida
Registered Professional Engineer.

G. Test and Balance agenclishall suLmit a Lid proposal indicating fees for [alancing and

vilration testing of rotating e uipment separatel’ Ifrom the fees rel uired to test and
[alance the [uilding s stems as herein[efore specified.

END OF SECTION
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SECTION 1000
BASIC ELECTRICAL REJUIREMENTS

PART 1 - GENERAL

1.01 THE RECJUIREMENT

A. The Contractor shall furnish all laCor, materials, tools, and euipment, and perform all

1000

work and services necessarlIfor, or incidental, to the furnishing and installation of all
electrical work as shown on the Drawings, and as specified in accordance with the
provisions of the Contract Documents and completellcoordinate with the work of other
trades involved in the general construction. Although such work is not specificall
shown or specified, all supplementariior miscellaneous items, appurtenances, and
devices incidental to or necessarlfor a sound, secure, and complete installation shall
Le furnished and installed as part of this work. The Contractor shall o[ tain approved
Shop Drawings showing wiring diagrams, connection diagrams, roughing-in and hook
up details for all eCuipment and complUtherewith. All electrical work shall Ce complete
and left in operating condition in accordance with the intent of the Drawings and the
Specifications for the electrical work.

Reference Section 17000, Control and Information S{stem Scope and General
Reluirements for scope of work details as thelrelate to the Division 17 Sulcontractor.

The electrical scope of work for this prolect primarilJincludes, [ut is not limited to, the
following:

1. Furnish and install new automatic transfer switch and low voltage molded case
circuit Creaker distriCution panelCoard.

2. Provide new 480/277V utilitlservice.

3. Furnish and install low voltage motor control el uipment including reduced voltage
motor starters.

4. Furnish and install power panelloards, lighting paneloards, dr’*t pe transformers,
and other low voltage electrical power distrilution e uipment.

5. Furnish and install all aloveground racewal s/ stems including conduit, fittings,
[oles, supports, and other pertinent components.

[l Furnish and install all underground racewalls[ stems including conduit, fittings,
manholes, handholes and other pertinent components.

7. Furnish and install all low voltage wire and calle resulting in a complete and
operal le electrical sistem.

8. Furnish and install new lighting si'stem and wiring devices.

9. Other electrical work as specified herein and indicated on the Drawings.

BASIC ELECTRICAL REJUIREMENTS

CAM #25-0048
Exhibit 1C
Page 290 of 350



PROCECT NO. 11843 PROGRESSO VILLAGE STORM WATER IMPROVEMENTS

All material and euipment must e the product of an estallished, reputalle, and
approved manufacturerCmust (e new and of first class construction(must _e designed
and guaranteed to perform the service reuiredand must [ear the lalel of approval of
the Underwriters Laloratories, Inc., where such approval is availalle for the product of
the listed manufacturer as approved [ the Engineer.

When a specified or indicated item has [een superseded or is no longer availalle, the
manufacturer's latest el uivalent t' pe or model of material or e[ uipment as approved [
the Engineer shall (e furnished and installed at no additional cost to the CitL!

Where the Contractoris selection of e[uipment of specified manufacturers or
additionallJapproved manufacturers reluires changes or additions to the s(stem
design, the Contractor shall Le responsiCle in all respects for the modifications to all

sl stem designs, sullect to approval of the Engineer. The Contractoris [id shall include
all costs for all work of the Contract for all trades made necessarl [ 1Isuch changes,
additions or modifications or resulting from anJapproved sulstitution.

Furnish and install all stands, racks, [rackets, supports, and similar e[uipment reuired
to properliserve the euipment which is furnished under this Contract, or eLuipment
otherwise specified or indicated on the Drawings.

1.02 ELJUIPMENT LOCATION

A. The Drawings show the general locations of feeders, transformers, outlets, conduits,

B.

and circuit arrangements. Because of the small scale of the Drawings, it is not
possille to indicate all the details involved. The Contractor shall carefullllinvestigate
the structural and finish conditions affecting all of his work and shall arrange such work
accordinglLfurnishing such fittings, [unction [oles, and accessories as mallle

rel uired to meet such conditions. The Contractor shall refer to the entire Drawing set
to verifClopenings, special surfaces, and location of other e uipment, or other special
el uipment prior to roughing-in for panels, switches, and other outlets. The Contractor
shall verifi1all e[uipment dimensions to ensure that proposed el uipment will fit
properllin spaces indicated.

Where outlets are shown near identified e uipment furnished [1this or other
Contractors, it is the intent of the Specifications and Drawings that the outlet (e located
at the e uipment to (e served. The Contractor shall coordinate the location of these
outlets to [e near the final location of the e _uipment served whether placed correctlJor
incorrectlJon the Drawings.

1.03 LOCAL CONDITIONS

A

1000

The Contractor shall eramine the site and ['ecome familiar with conditions affecting the
work. The Contractor shall investigate, determine, and verifl/locations of anlloverhead
or Curied utilities on or near the site, and shall determine such locations in conunction
with all pullic and/or private utilit'lcompanies and with all authorities having
wrisdiction. All costs, [oth temporar(land permanent to connect all utilities, shall (e
included in the Bid. The Contractor shall (e responsille for scheduling and
coordinating with the local utilit”/for temporari’and permanent services.

The Contractor is responsille for coordinating all electric utilitC]e[uipment re[uirements
and installations with the serving electric utilit'] The Contractor shall furnish and install
BASIC ELECTRICAL RE[JUIREMENTS
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all e[uipment as reluired [1the electric utilit'whether specificallllshown on the
Drawings or not. The Contractor shall furnish and install the following electrical utilit[l
eluipment as a minimum:

1. Metering el uipment calinets and/or [ases

2. Conduit and wire reuired from metering calinet to metering current transformers
and potential transformers.

3. SecondarlIservice conductors.

4. Service conductor terminations at service entrance el uipment.
The electric utilit Iwill furnish and install the following el uipment:
1. PrimarIconduit, conductors and terminations.

2. Service conductor terminations at utilitl Itransformer.

3. The Contractor shall ensure all electric utilitCl e _uipment and construction for which
theJare responsille is furnished and installed in accordance with the electric
utility’s design specifications and requirements. The Contractor is fully responsible
for coordinating his scope of work with the electric utilit'| An(ladditional rel uired
electric utilitt]construction or e uipment not specified herein or shown on the
Drawings shall (e supplied [ ithe Contractor at no additional cost to the CitLl

4. The contact person at the serving electrical utilitlis:

[essan [acluet

Associate Engineer

Florida Power and Light
Wingate Service Center — FPL
3020 NW 19t St.

Fort Lauderdale, FL 33311
[95411717-2134
[essan.@acluet(] fpl.com
UtilitO Tracking 1113158140

1.04 SUBMITTALS

A

1000

In accordance with the procedures and reuirements set forth in the General
Conditions, Section 01300 — Sulmittals, and the re[uirements of the individual
specification sections, the Contractor shall o[ tain from the e uipment manufacturer
and sulmit the following:

1. Shop Drawings
Operation and Maintenance Manuals

Spare Parts List

w0 D

Proposed Testing Methods and Reports of Certified Shop Tests.

BASIC ELECTRICAL REJUIREMENTS
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5. Reports of Certified Field Tests.

[l Manufacturer’'s Representative’s Certification.

B. Sulmittals shall (e sufficientl[Icomplete in detail to enalle the Engineer to determine
compliance with Contract re_uirements.

C. Sulmittals will (e approved onl(to the eltent of the information shown. Approval of an
item of eLuipment shall not [e construed to mean approval for components of that item
for which the Contractor has provided no information.

1.05 APPLICABLE CODES AND RE[JUIREMENTS

A. Conformance

1.

2.

All work, el uipment and materials furnished shall conform with the elisting rules,
reLuirements and specifications of the following:

a. Insurance Rating Organization having (urisdiction

[l The serving electrical utilitcompan(

c. The currentlladopted edition of the National Electrical Code INEC[]
d. The National Electric Manufacturers Association INEMA[

e. The Institute of Electrical and Electronic Engineers [IEEEL

f. The Insulated Calle Engineers Association [ICEAL

g. The American Societ/of Testing Materials TASTM(]

h. The American National Standards Institute TANSI

i. The re[uirements of the Occupational Safet[1Hazards Act TOSHA[
1 The National Electrical Contractors Association INECA['Standard of Installation
k. National Fire Protection Association INFPA[

I.  All other applicalle Federal, State and local laws and/or ordinances.

All material and e[uipment shall Cear the inspection lalels of Underwriters
Laloratories, Inc., if the material and e[ uipment is of the class inspected [1]said
laloratories.

B. Nonconformance

1000

1.

AnlIparagraph of reuirements in these Specifications, or Drawings, deviating from
the rules, reluirements and Specifications of the al ove organizations shall ['e
invalid and their [the al ‘ove organizations(re[ uirements shall hold precedent
thereto. The Contractor shall (e held responsille for adherence to all rules,
re[uirements and specifications as set forth alove. Anlladditional work or material
necessarllfor adherence will not Ce allowed as an eltra, [ut shall (e included in
the Bid. Ignorance of anlJrule, re[uirement, or Specification shall not e allowed
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as an el cuse for nonconformitl Acceptance [ 1the Engineer does not relieve the
Contractor from the e_pense involved for the correction of anlerrors which mal
elist in the drawings sulmitted or in the satisfactorloperation of anJeuipment.

C. Certification

1. Upon completion of the work, the Contractor shall o tain certificate sof inspection
and approval from the National Board of Fire Underwriters or similar inspection
organization having Wrisdiction and shall deliver same to the Engineer and the CitLl

1.000 PERMITS AND INSPECTIONS

A. The Contractor shall reference the General Conditions and Section 01010, Summar(]of
Work.

1.07 TEMPORARL] LIGHTING AND POWER

A. The Contractor shall reference the General Conditions and Section 01510, Utilities [
Services.

1.08 TESTS

A. Upon completion of the installation, the Contractor shall perform tests for operation,
load [Phasel 1 alance, overloads, and short circuits. Tests shall (e made with and to
the satisfaction of the Citlland Engineer.

B. The Contractor shall perform all field tests and shall provide all laCor, eLuipment, and
incidentals reuired for testing and shall palifor electric power re[uired for the tests.
All defective material and workmanship disclosed shall (e corrected [[Ithe Contractor
at no cost to the Citll The Contractor shall show [I1demonstration in service that all
circuits and devices are in good operating condition. Test shall ['e such that each item
of control e[uipment will function not less than five [5[times.

C. Refer to each individual specification section for detailed test reuirements.

D. The Contractor shall complete the installation and field testing of the electrical
installation at least two 2 weeks prior to the start-up and testing of all other
eluipment. During the period [etween the completion of electrical installation and the
start-up and testing of all other e[ uipment, the Contractor shall make all components of
the Work availarle as it is completed for their use in performing Preliminar’iand Final
Field Tests.

E. Before each test commences, the Contractor shall sulmit a detailed test procedure,
and also provide test engineer resume, manpower and scheduling information for the
approval [1]the Engineer. In addition, the Contractor shall furnish detailed test
procedures for anlof his e[ uipment re["uired as part of the field tests of other sistems.

1.09 PROTECTIVE DEVICE SETTING AND TESTING

A. All protective devices in the electrical e[ uipment shall (e set, adusted, calil rated and
tested in accordance with the manufacturers’ recommendations, the coordination
stud] and Cest industrCpractice.
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Proper operation of all eCuipment associated with the device under test and its
compartment shall e verified, as well as complete resistance, continuitlJand polarit
tests of power, protective and metering circuits. An[Jminor adustments, repairs and/or
luLrication necessarlto achieve proper operation shall (e considered part of this
Contract.

All solid state trip devices shall (e checked and tested for setting and operation using
manufacturers recommended test devices and procedures.

Circuit [ reakers and/or contactors associated with the al ove devices shall [ e tested
for trip and close functions with their protective device.

When completed, the Contractor shall provide a comprehensive report for all

el uipment tested indicating condition, readings, faults and/or deficiencies in same.
Inoperative or defective e uipment shall e [rought immediatelto the attention of the
Engineer.

Prior to placing anl el uipment in service, correct operation of all protective devices
associated with this e uipment shall Le demonstrated [[field testing under simulated
load conditions.

1.10 POWER S[ISTEM STUDIES

A. General

1. The Contractor shall provide short circuit studies, protective device evaluation studies,
protective device coordination studies, and arc flash studies performed (17 a registered
professional engineer in accordance with Section 17055 — Power ST stem Studies.

1.11 SCHEDULES AND FACILITLI OPERATIONS

A. All testing procedures and schedules must e sul'mitted to the Engineer for review and

approval one 1 month prior to anl'work [eginning. When testing has [een
scheduled, the Engineer must e notified 48 hours prior to aniwork.

1.12 MATERIALS HANDLING

A. Materials arriving on the 0[]site shall (e stored in such a manner as to keep material

1000

free of rust and dirt and so as to keep material properliialigned and true to shape.
Rustl] dirt[] or misaligned material will (e relected. Electrical conduit shall (e stored to
provide protection from the weather and accidental damage. Rigid non-metallic
conduit shall (e stored on even supports and in locations not sullect to direct sun ral’s
or e[ cessive heat. Calles shall (e sealed, stored, and handled carefull[/to avoid
damage to the outer covering or insulation and damage from moisture and weather.
Adeluate protection shall (e reluired at all times for electrical e[ uipment and
accessories until installed and accepted. Materials damaged during shipment, storage,
installation, or testing shall ['e replaced or repaired in a manner meeting with the
approval of the Engineer. If space heaters are provided in a piece of electrical

el uipment, theIshall Ce connected to a power source during storage. The Contractor
shall store eluipment and materials in accordance with Section 01550 - Site Access
and Storage.
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1.13 WARRANTIES

A. Unless otherwise specified in an individual specification section, all e[ uipment and

electrical construction materials furnished and installed under Division 1[1shall (e
provided with a warrant_Jin accordance with the re_uirements of Section 11000 -
Eluipment General Provisions, and the General Conditions.

PART 2 - PRODUCTS

2.01 PRODUCT REJUIREMENTS

A. Unless otherwise indicated, the materials to [e provided under this Specification shall

e the products of manufacturers regularll Jlengaged in the production of all such items
and shall Ce the manufacturerls latest design. The products shall conform to the
applicalle standards of UL and NEMA, unless specified otherwise. International
Electrotechnical Commission [IEC[ standards are not recognized. E[ uipment
designed, manufactured, and laleled in compliance with IEC standards is not
acceptalle.

All items of the same t[ pe or ratings shall [ ‘e identical. This shall (e further understood
to include products with the accessories indicated.

All e[uipment and materials shall (e new, unless indicated or specified otherwise.

D. The Contractor shall suLmit proof if re_uested [ 1the Engineer that the materials,

appliances, eluipment, or devices that are provided under this Contract meet the
re_uirements of Underwriters Laloratories, Inc., in regard to fire and casualtJhazards.
The lalel of or listing [T the Underwriters Laoratories, Inc., will Ce accepted as
conforming to this reluirement.

2.02 SUBSTITUTIONS

A. Unless specificallllnoted otherwise, anlireference in the Specifications or on the

Drawings to anlJarticle, service, product, material, filture, or item of e[ uipment (1]
name, make, or catalog num(er shall e interpreted as estallishing the t(pe, function,
and standard of ['ualitlland shall not (e construed as limiting competition. The
Contractor, in such cases mal] at his option use anlJarticle, device, product, material,
fiCture, or item of e[ uipment which in the udgment of the Engineer, el pressed in
writing, is el'ual to that specified. There will (e no pre-approvals. Engineer review
shall take place during the shop drawing sul mittal process.

2.03 CONCRETE

A. The Contractor shall furnish all concrete reluired for the installation of all electrical

1000

work, Concrete shall ['e Class A unless otherwise specified. Concrete and reinforcing
steel shall meet the appropriate rel_uirements of Division 3 of the Specifications.

The Contractor shall provide concrete el uipment pads for all free standing electrical
apparatus and el uipment located on new or elisting floors or slal’s. The Contractor
shall provide all necessarCanchor Lolts, channel iron sills, and other materials as

reLuired. The elact location and dimensions shall (e coordinated for each piece of
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el uipment well in advance of the scheduled placing of these pads. Eluipment pads
shall Ce [inches high unless otherwise indicated on the Drawings and shall conform to
standard detail for e Luipment pads shown on the Contract Drawings. E[uipment pads
shall eltend 3” beyond the sides of the el uipment.

C. The Contractor shall provide concrete foundations for all free standing electrical
apparatus and e uipment located outdoors or where floors or slals do not eList and/or
are not or provided [T ]others under this Contract. The Contractor shall provide all
necessarllanchor [olts, channel iron sills, and other materials as reluired. The
location and dimensions shall (e coordinated for each piece of e[ uipment well in
advance of the scheduled placing of the foundations. E[ uipment foundations shall ['e
constructed as detailed on the Drawings or if not detailed on the Drawings shall (e []
inches thick minimum reinforced with [4 Cars at 12-inch centers each wallplaced mid-
depth. Concrete shall e[tend [linches minimum [elond the eltreme of the el uipment
[ase and [k placed on a compacted stone [ed (157 stone or ABCLILJinches thick
minimum.

2.04 RUBBER INSULATING MATTING

A. Rullerinsulating matting shall [ e furnished and installed on the floor and in front of
each piece of electrical e[uipment that is located indoors and installed under this
Contract. Ruller insulating matting shall not [e installed outdoors. The mat shall (e
long enough to cover the full length of the e uipment. The mat shall ['e 1/4 inch thick
with Ceveled edges, canvas [ack, solid tCpe with corrugations running the entire length
of the mat. The matting shall meet OSHA re_uirements and the re_uirements of ASTM
D-178 for T(pe 2, Class 2 insulating matting. Matting shall ['e 3(linches wide,
minimum. However, matting width shall (e no less than the NEC working clearance for
the euipment with which it is associated.

B. Matting shall (e provided for the following el uipment:
1. PLC Enclosures

Switchgear Assem[lies

Reduced Voltage Starters

Panelloards

Automatic Transfer Switches

Generator Output Circuit Breakers

S T e

Generator Control Panels

PART 3 - ECECUTION

3.01 CUTTING AND PATCHING

A. Coordination
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1. The Work shall (e coordinated [etween all trades to avoid delal’s and unnecessar(]

cutting, channeling and drilling. Sleeves shall (e placed in concrete for passage of
conduit wherever possille.

B. Damage

1. The Contractor shall perform all chasing, channeling, drilling and patching
necessarlto the proper el ecution of his Contract. Anlldamage to the [uilding,
structure, or anlJeluipment shall (e repaired [ [ualified mechanics of the trades
involved at the Contractoris e[pense. If, in the Engineeris udgment, the repair of

damaged el uipment is unsatisfactor(] then the Contractor shall replace damaged
eluipment at his own elpense.

3.02 E[ICAVATION AND BACKFILLING

A. The Contractor shall perform all e[cavation and [ackfill re[ uired for the installation of

all electrical work. All e[cavation and [ackfilling shall e in complete accordance with
the applicalle reuirements of Division 2.

3.03 CORROSION PROTECTION

A. Wherever dissimilar metals, el cept conduit and conduit fittings, come into contact, the
Contractor shall isolate these metals as rel_uired with neoprene washers, nine [9Lmil
pollethllene tape, or gaskets.

END OF SECTION
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SECTION 1055
POWER SIISTEM STUDIES

PART 1 - GENERAL

1.01 THE RECJUIREMENT

A. The Contractor shall provide Short Circuit Studies, Protective Device Coordination

Studies, and Arc Flash Hazard Studies performed [ 1a professional electrical engineer
currentlregistered in the State of Florida.

The scope of work for these studies shall include all proposed electrical el uipment and
distriLution sLstems at the pump station. As-[uilt documentation will e furnished [
the CitUafter the Lid opening to facilitate completion of the studies.

Prior to receiving final approval of the distriC ution e uipment shop drawings for the
e_uipment proposed under this Contract and/or prior to release of that e _uipment for
manufacture, the Preliminar]Stud(]Report, as specified herein, shall (e sulmitted and
approved. Contractor shall e[pedite the completion of the Preliminar]Stud['Report so
that final approval of proposed e_uipment is not delaled.

1.02 REFERENCE CODES AND STANDARDS

A

Institute of Electrical and Electronic Engineers [IEEEL

1. Standard 141, Recommended Practice for Electrical Power Distriution for
Industrial Plants

2. Standard 241, Recommended Practice for Electrical Power SCstems in Commercial
Buildings

3. Standard 242, Recommended Practice for Protection and Coordination of Industrial
and Commercial SCstems

4. Standard 399, Recommended Practice for Industrial and Commercial Power
Sistem Anallsis

5. Standard 519-1992, Recommended Practices and Rel uirements for Harmonic
Control in Electric Power STstems

[l Standard 1584-2002/2004a, IEEE Guide for Performing Arc-Flash Hazard
Calculations

B. American National Standards Institute TANSI[

10055

1. Standard C37.90, IEEE Standard for Relals and Relal1S[stems Associated with
Electric Power Apparatus

2. Standard C37.91, Guide for Protective RelalApplications to Power Transformers

3. Standard C37.95, Guide for Protective Relaling of Utilitt+Consumer
Interconnections.

POWER SCOSTEM STUDIES
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Standard C37.90], Guide for AC Motor Protection

o &

Standard C57.12.59, Guide Dr(+TLpe Transformer Through-Fault Current Duration

-

Standard C.57.13, Standard Reluirements for Instrumentation Transformers

7. Standard C57.109, Guide for LiCuid-Immersed Transformer Through Fault-Current
Duration

C. National Electrical Code INECI
D. National Fire Protection Agencl/INFPA
1. NFPA 70E, Standard for Electrical SafetJin the Workplace
1.03 SUBMITTALS

A. The Contractor shall suCmit for review and approval, four (4 Jpaper copies of the
PreliminarJPower SLstem Studies Report, four [4paper copies of the Pre-final Power
Sistem Studies Report, and sill [T paper copies of the Final Power S stem Studies
Report. One [1Jelectronic copllof each report shall e also sulmitted. The electronic
version of each report shall e in the PDF file format. Each section of the report shall
(e placed in a separate PDF file to allow fast and eas(1navigation [‘etween sections.
Additional details regarding the report re uirements are specified elsewhere herein.

B. All Reports shall Lear the signature and seal of the professional electrical engineer that
performed the studll

C. The Contractor shall also suLmit one [1[electronic copLlof the s(stem model and all
reluired datal ase files generated [ [ lthe software anall sis package used. Files shall
Ce suLmitted with the Preliminar(] Pre-final, and Final Power S(stem Studies Reports.

1.04 TJUALIFICATIONS

A. The Power Sistem Studies shall (e performed [1a professional electrical engineer
registered in the State of Florida. The registered professional electrical engineer shall
have a minimum of five (5[ ears of e[ perience in performing power sl stems studies.

B. The resume of the registered professional electrical engineer shall e sul'mitted for
approval prior to the start of work. An el perience talle shall also (e provided detailing
the power sistems studies of similar scope to this Contract that have [een performed
[Tthe proposed engineer over the last two [2[Tears. The talle shall, at a minimum,
list the facility owner’s name, facility contact person with phone number and email
address, and overall scope of work that was provided.

PART 2 - PRODUCTS

2.01 POWER SIISTEM STUDIES
A. General

1. The Contractor shall provide Short Circuit Studies, Protective Device Coordination
Studies, and Arc Flash Hazard Studies for the entire electrical sCstem. The studies
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shall ['e performed in accordance with IEEE 399, Recommended Practice for
Industrial and Commercial SCstem Power Anal(sis IEEE Brown BookL!

2. The studies shall include all portions of the electrical distriCution s(stem from the
serving electric utilittlcompan(iprotective devices, the normal and stand( 1 1power
sources down to and including the 208 volt e[ uipment. The studies shall include all
low voltage switchgear, Reduced Voltage Solid State Starters [RVSSs/ and
panell oards as shown on the Drawings. S stem connections and those which
result in malimum fault conditions shall ['e adel uatellIcovered in the stud(!

3. The studies shall (e performed with the aid of SKM S stems Anall sis Power Tools
for Windows [PTW/(software, Version [15 or newer. No other software anallsis
packages are acceptalle.

B. Data Collection for the Studies

1. The Contractor shall collect all reluired utilitlJtransformer and service information
for use in these studies. The serving electric utilit_ Irepresentative contact
information can e found in Section 11000, Basic Electrical Reuirements.

2. One [((field visit to the prolect site to collect pertinent data from e uipment [[Jthe
personnel performing the studies is permitted. The visit shall span as manldals
as reluired to collect all necessarllinformation. This visit shall occur as soon after
the Contract is awarded as possille and shall (e coordinated with the CitLl The
Contractor and personnel performing these studies are responsille for collecting all
reLuired data for these studies.

C. Short Circuit Studies

1. The short circuit studshall (e performed in accordance with the latest editions of
IEEE Std. 399 and IEEE Std. 141.

2. The studUinput data shall include the serving electric utilitCicompan(s short circuit
contriCution, resistance and reactance components of the [ranch impedances, the
(/R ratios, [ase [uantities selected, and other source impedances.

3. Short circuit close and latch dutllvalues and interrupting dutllvalues shall (e
calculated on the [asis of assumed three-phase [blted short circuits at each [us,
low voltage switchgear, low voltage motor control center, distril ution panell bard,
pertinent [ranch circuit panel and other significant locations through the s stem.
The short circuit talulations shall include sCmmetrical fault currents, and (/R ratios.
For each fault location, the total dut[1on the us, as well as the individual
contriCution from each connected [franch, shall (e listed with its respective [/R
ratio.

4. The short circuit studlTreport shall include recommendations for e[ uipment
selection [ased on calculated short circuit values and all input and output data from
the software model.

D. Protective Device Coordination Studies
1. A protective device coordination studshall (e performed to provide the necessar(]
calculations and logic decisions reluired to select or to check the selection of
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power fuse ratings, protective relalicharacteristics and settings, ratios and
characteristics of associated current transformers, and low voltage circuit [ reaker
trip characteristics and settings.

The coordination stud(ishall include all low voltage classes of e uipment from the
serving electric utilitC_compan(iservice protective devices down to and including all
ad(ustal le circuit protective devices. The phase and ground overcurrent protection
shall (e included as well as settings of all other adiustalle protective devices.

The time-current characteristics of the proposed protective devices shall (e printed
on a log-log scale. The plots shall include complete titles, representative one-line
diagram and legends, significant motor starting characteristics, complete
parameters of transformers, complete operating Lands of low voltage circuit
Lreaker trip curves and fuses. The coordination plots shall indicate the tCpes of
protective devices selected, proposed relalltaps, time dial and instantaneous trip
settings, transformer magnetizing inrush and ANSI transformer withstand
parameters, cal le thermal overcurrent withstand limits and significant sL mmetrical
and asl mmetrical fault currents. All restrictions of the National Electrical Code shall
Le adhered to and proper coordination intervals and separation of characteristic
curves shall (e maintained. The coordination plots for phase and ground protective
devices shall ['e provided on a sl stem [asis. A sufficient numCer of separate
curves shall (e used to clearlllindicate the coordination achieved.

The selection and settings of the protective devices shall (e provided separatelllin
a talulated form listing circuit identification, IEEE device num(er, current
transformer ratios and connections, manufacturer and tLpe, range of adustment
and recommended settings.

E. Arc Flash Hazard Studies

10055

1.

An Arc Flash Hazard Stud(shall (e performed in accordance with IEEE Std. 1584,
NFPA 70E, and OSHA 29-CFR, Part 1910 Sulpart S.

The Arc Flash Hazard Stud(1Report shall include ['ut not (e limited to the following:
a. An elecutive summar(outlining the electrical distri ution si’'stem
"1 A [rief overview of what arc flash hazards are and how to avoid them.

c. Serving electric utilitTlinformation received. Copies of the information received
shall e included in an appendil’l

d. All assumptions made to complete the report
e. Definitions of kelJterms used in the report

f. Anlrecommendations to reduce the arc flash incident energies where thellare
found to elceed a hazard risk categor(of 2.

g. A PPE talle that defines the Personnel Protective El uipment [PPE! classes
and clothing descriptions identified in the report and lalels.

h. Arc flash hazard warning lalels as specified herein.
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An NFPA 70E energized work permit for each location where a warning lalel is
provided.

Arc flash evaluation summar(isheets as specified herein

Separate set of single line diagrams that show incident energies, hazard risk
categories, and protective device settings. Onl(ipertinent arc flash hazard data
shall (e displal ed on these single line diagrams. Data from all other stud(]
calculations shall not ['’le shown.

3. The following parameters shall ['e used in the Arc Flash Hazard Stud!(:

a.

[l

Working distance for all equipment: 18”
MaLlimum arc duration for all eCuipment: 2 seconds

Incident energies, arc flash hazard [oundaries, and hazard risk categories shall
Le calculated over a [J- 150 of calculated arcing fault current. The worst case
incident energies that result shall Ce used in the studUreport.

The el uipment that connects to [oth the electric utilitlIservice and the stand( 1]
power is in an open-transition configuration. The power sources will (e
incapal le of paralleling with each other.

The arc flash anallsis shall ['e performed as if the facilitllis ['eing supplied [
either of the electric utilities and as if the facilitis [eing supplied [IJthe

stand( I Igenerators. The worst case values from each calculation shall (e used
in the studreport.

4. Arc Flash Warning Lalels shall (e produced for each location that allows access to
energized parts. Lalels shall (e printed in color on adhesive acked lalels.
Lalels shall (e an ANSI Z535.4 compliant (minimum size 4 in. (JCin.thermal
transfer tipe lalel. For incident energllvalues of less than 40 cal/cm(2, the lalels
shall have an orange colored header with the word “WARNING”. For incident
energ/values elual to and alove 40 cal/cm(2, the lalels shall have a red colored
header with the word “DANGER”. Each lalel shall include the following

information:

a. Bus name

[l Slstem operating voltage

c. Date of issue

d. Flash hazard protection (oundar(’
e. Limited approach Coundar(]

f. Restricted foundar’]

g. Prohilited [loundar(’]

h. Incident energlilevel

POWER SCOSTEM STUDIES

CAM #25-0048
Exhibit 1C
Page 304 of 350



PROCECT NO. 11843 PROGRESSO VILLAGE STORM WATER IMPROVEMENTS

Reluired personal protective el uipment class [Hazard risk categor( 1]

5. Arc Flash Evaluation SummarJSheets shall [e produced. All values shown on the
Summar(Sheets shall (e commensurate with the values shown on the single line
diagrams. Summarlisheets shall list the following:

a.

L

n.

0.

Bus name

Upstream protective device name and protective device settings
Bus line-to-line voltage

Bus [olted fault

Protective device [olted fault current
Arcing fault current

Protective device trip / delalltime
Breaker opening time
Solidil/grounded column

Eluipment tLpe

Gap

Arc flash Toundar(]

. Working distance

Incident energ!’|

Reluired personal protective el uipment class hazard risk categor( 1’

2.02 STUD[1 REPORTS

A. The results of the Power S stems Studies shall (e summarized in a series of reports.
A total of three [B(separate reports shall (e provided as follows:

10055

1.

PreliminarJReport — The Preliminar]Report shall consist of all power s(stems
studies as specified herein, with the following el ceptions:

a.

[l

NFPA 70E energized work permits shall not (e included

Arc flash hazard warning laels shall (e printed on plain paper for format
review purposes only. Actual lalels with calculated values shall not (e
included.

Pre-final Report — The Pre-final Report shall incorporate all comments received
from the previous report review and shall include specific el uipment data from the
approved shop drawings of the proposed electrical e[uipment. The Pre-final
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Report shall consist of all power sCstems studies as specified herein, with the
following el ceptions:

a. NFPA 70E energized work permits shall not (e included

[l Sample arc flash hazard warning lalels shall Ce printed on plain paper for
calculated value review purposes. Actual adhesive laels shall not (e
included.

3. Final Report — The Final Report shall consist of all power s stems studies as
specified herein, including final adhesive arc flash hazard warning lalels. Final
report shall incorporate all installed electrical e _uipment, including an(ifield
changes made during construction, and all comments received from the previous
report review. All ‘as-left’ protective device settings shall be included in the report.

B. Reports shall (e furnished in the Luantities specified herein, neatlJorganized into
properly identified 3” (minimum) 3-ring Cinders. Tals shall clearlIseparate each
section of the report. Each report shall [egin with a talle of contents. The following
sections shall e included in the report as a minimum:

1. Elecutive Summarl]

2. Short Circuit Stud

3. Protective Device Coordination Stud!!
4. Arc Flash Studl]

C. All data used in the reports such as conductor sizes and lengths, motor sizes, utilitl
contriCution information, and the like shall (e included in the appendices of the report.

D. All single line diagrams and time current curves shall e provided in the reports on
11017 paper, properliifolded to fit into the report [inder. Use of standard 8.5(11 paper
for these purposes is not permitted. Single line diagrams shall (‘e appropriatelIsplit up
“etween several sheets [if reCuired/ to allow the drawing scale to e adiusted in order
to make tel't and sfmlols legille.

PART 3 - ECECUTION

3.01 FIELD ADTUSTMENT

A. Contractor shall adiust all relalland protective device settings according to the
recommended settings talle provided in the approved Pre-Final Report.

B. Contractor shall make minor modifications to e uipment as reluired to accomplish
conformance with short circuit and protective device coordination studies.

3.02 ARC FLASH LABELS

A. Contractor shall place approved adhesive arc flash lalels on el uipment after the Final
Report is reviewed and approved.
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3.03 TRAINING

A. The Contractor shall train the Cit['s qualified electrical personnel of the potential arc
flash hazards associated with working on energized el uipment [minimum of 4 hoursl(.

END OF SECTION
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SECTION 1L0C0
GROUNDING AND BONDING

PART 1 - GENERAL

1.01 SUMMAR[
A. Section Includes:
1. Material and installation re[uirements for grounding and [bnding s stem(sL
B. Related Specification Sections include [ut are not necessaril(/limited to:
1. Section 11195 — Electrical - Identification.
Section 11000 - Basic Electrical Rel uirements.
Section 11123 — Low Voltage Wire and Calle.
Section 10111 — Conduit.

o &~ 0N

Section 11130 - Bol es.
[l Section 1080 - Acceptance Testing.
1.02 [JUALIT) ASSURANCE
A. Referenced Standards:
1. ASTM International TASTM!

a. B8, Standard Specification for Concentric-Lal+Stranded Copper Conductors,
Hard, Medium-Hard, or Soft.

2. |Institute of Electrical and Electronics Engineers, Inc. [IEEE

a. 837, Standard for [ualiffing Permanent Connections Used in Sulstation
Grounding.

3. National Fire Protection Association INFPAT
a. 70, National Electrical Code INECT]

4. Underwriters Laloratories, Inc. [(UL[]
a. 417, Grounding and Bonding Eluipment.

B. Assure ground continuitlJis continuous throughout the entire Prolect.

1.03 SUBMITTALS

A. Shop Drawings:

1C0L0 GROUNDING AND BONDING

CAM #25-0048
Exhibit 1C
Page 308 of 350



1.

PROCECT NO. 11843 PROGRESSO VILLAGE STORM WATER IMPROVEMENTS

Product technical data.

a.

L

Provide sulmittal data for all products specified in PART 2 of this Specification
Section el cept:

10 Grounding clamps, terminals and connectors.
2[1 Elothermic welding sl stem.

See Specification Section 1000 for additional re[uirements.

PART 2 - PRODUCTS

2.01 MANUFACTURERS

A. Sullect to compliance with the Contract Documents, the following manufacturers are
acceptalle:

1.

Ground rods and [ars and grounding clamps, connectors and terminals:

a.

[l

g.

ERICO [T1Pentair.

Harger Lightning [] Grounding.
Hear[1Bros. Lightning Protection Co. Inc.
Burnd( I [LIHul I ell.

Rol I'ins Lightning, Inc.

Blacklurn [11Thomas [ Betts.

Thompson Lightning Protection, Inc.

Eothermic weld connections:

a.
[
C.

d.

ERICO [T1Pentair - Cadweld.
Harger Lightning [ Grounding - Ultraweld.
BurndiT1HulTell - Thermoweld.

FurseWELD [T1Thomas [ Betts.

2.02 COMPONENTS

A. Wire and Calle:

1.
2.

Bare conductors: Soft drawn stranded copper meeting ASTM B8.

Insulated conductors: Color coded green, per Specification Section 111123.

B. Conduit: As specified in Specification Section 17111.

C. Ground Bars:

1C0L0
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Solid copper:
a. 1/4 IN thick.
(. 2or4IN wide.

c. 24 IN long minimum in main service entrance electrical rooms, 12 IN long
elsewhere.

Predrilled grounding lug mounting holes.
Stainless steel or galvanized steel mounting [ rackets.

Insulated standoffs.

D. Ground Rods:

1.

3/4IN 110 FT.

2. Copper-clad:

a. 10 MIL minimum uniform coating of electrol’tic copper molecularl(Jonded to a
rigid steel core.

[l Corrosion resistant Lond [etween the copper and steel.

c. Hard drawn for a scar-resistant surface.

E. Grounding Clamps, Connectors and Terminals:

1.

Mechanical tpe:

a. Standards: UL 4(7.

[l High copper allolcontent.

Compression t[pe for interior locations:

a. Standards: UL 4(7.

[l High copper allolcontent.

c. Non-reversille.

d. Terminals for connection to [us [ars shall have two Tolt holes.
Compression t[ pe suital le for direct [urial in earth or concrete:
a. Standards: UL 4(7, IEEE 837.

[l High copper allolcontent.

c. Non-reversi'le.

d. Factor(filled with olide inhiliting compound.
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F. Elothermic Weld Connections:
1. Copper olide reduction [IJaluminum process.

2. Molds properl(isized for each application.

PART 3 - ELECUTION

3.01 INSTALLATION
A. General:
1. Install products in accordance with manufactureris instructions.

2. Size grounding conductors and [onding [umpers in accordance with NFPA 70,
Article 250, el cept where larger sizes are indicated on the Drawings.

3. Remove paint, rust, or other non-conducting material from contact surfaces [efore
making ground connections. After connection, appllimanufacturers approved
touch-up paint to protect metallic surface from corrosion.

4. Where ground conductors pass through floor slals or [Luilding walls provide
nonmetallic sleeves and install sleeve per Specification Section 01800.

a. Seal the sleeve interior to stop water penetration.

5. Do not splice grounding electrode conductors el cept at ground rods.

[l Install ground rods and grounding electrode conductors in undisturled, firm soil.
a. Provide eltavation reluired for installation of ground rods and conductors.

"1 Use driving studs or other suital le means to prevent damage to threaded ends
of sectional rods.

c. Unless otherwise specified, connect conductors to ground rods with
compression tCpe connectors or eLothermic weld.

d. Provide sufficient slack in conductor to prevent conductor [ reakage during
Tackfill or due to ground movement.

e. Backfill e[cavation completel[] thoroughlitamping to provide good contact
Cetween [ackfill materials and ground rods and conductors.

7. Do not use el othermic welding if it will damage the structure the grounding
conductor is [eing welded to.

B. Grounding Electrode Sistem:

1. Provide a grounding electrode sl stem in accordance with NFPA 70, Article 250 and
as indicated on the Drawings.

a. All grounding electrode conductors terminate on a main ground [‘ar located
adlacent to the service entrance el uipment.
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2. Grounding electrode conductor terminations:

a.

Ground [ars mounted on wall: Use a two-hole compression t[pe conductor
terminal and [olt it to the ground [ar with two [olts.

Ground Lars in electrical euipment: Use compression t[pe conductor terminal
and [olt it to the ground ["ar or manufacturels provided mechanical tl pe
termination device.

Piping sCstems: Use mechanical tLpe connections.

Building steel, [ elow grade and encased in concrete: Use compression t/ pe
connector or el othermic weld.

Building steel, al ove grade: Use a two-hole compression t[ pe conductor
terminal and [olt to the steel with two [olts or el othermic weld.

Ground rod: Compression t[pe or eLothermic weld, unless otherwise specified.

At all alove grade terminations, the conductors shall (e laleled per
Specification Section 1195.

Ground ring grounding s stem:

a.

Ground ring consists of ground rods and a conductor looped around the
structure.

Placed at a minimum of 10 FT from the structure foundation and 2 FT-CJIN
Celow grade.

Provide a minimum of four ground rods placed at the corners of the structure
and additional rods so that the malimum distance etween ground rods does
not el ceed 50 FT.

Building/Structure grounding:

10J Bond [uilding/structure metal support columns to the ground ring at all
corners of the structure.

Grounding conductor: Bare conductor, size as indicated on the Drawings.
Ground rod test stations:
10 Provided where indicated on the Drawings.

2] Grounding conductors connected to ground rod with removalle ground
clamps.

C. Supplemental Grounding Electrode:

1.

Provide the following grounding in addition to the euipment ground conductor
supplied with the feeder conductors whether or not shown on the Drawings.

a.

See Grounding Electrode Sistem paragraph for conductor termination
reluirements.
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Metal light poles:

a. Connect metal pole and pole [ase reinforcing steel to a ground rod.
[l Grounding conductor: Bare [11AWG minimum.

Eluipment support rack and pedestals mounted outdoors:

a. Connect metallic structure to a ground rod.

[l Grounding conductor: [11AWG minimum.

Engine generator:

a. Connect generator frame to the ground ring at two locations [opposite corners
of framel.

'L Grounding conductor: Bare conductor, size as indicated on the Drawings.

D. Other Bonding Rel uirements:

1.

Lightning protection sCstem:
a. Connect to ground ring.

[l See Specification Section 13101.

E. Transformer Separatel_/Derived Grounding S(stem:

1.

Install the SI stem Bonding [umper at the transformer. At the first disconnect,
ensure the neutral is isolated from ground.

Structures with a single electrical room/area:

a. Connect grounding electrode conductor to the Grounding Electrode S stem
main ground [ar.

See Grounding Electrode Sistem paragraph for conductor termination
rel uirements.

F. RacewalBonding/Grounding:

1.
2.

Install all metallic racewallso that it is electricall[lcontinuous.

Provide an el'uipment grounding conductor in all racewal s with insulation identical
to the phase conductors, unless otherwise indicated on the Drawings.

NFPA 70 reluired grounding [ushings shall e of the insulating tpe.
Provide dou'le locknuts at all panels.

Bond all conduits, at entrance and elit of e[ uipment, to the e uipment ground [us
or lug.

Provide onding [umpers if conduits are installed in concentric knockouts.
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7. Make all metallic racewal /fittings and grounding clamps tight to ensure e uipment
grounding sCstem will operate continuouslat ground potential to provide low
impedance current path for proper operation of overcurrent devices during possille
ground fault conditions.

G. ELuipment Grounding:
1. Ground all utilization el uipment with an el uipment grounding conductor.
H. Manhole and Handhole Grounding:

1. Provide a ground rod and ground [ar, when indicated or as needed, in each
manhole and handhole with eposed metal parts.

a. ElCpose a minimum of 4 IN of the rod albve the floor for field connections to the
rod.

2. Connect all e[ posed metal parts (e.g., conduits and calle racks!( to the ground rod.
3.02 FIELD JUALITL) CONTROL

A. Leave grounding s stem uncovered until oCserved LI Owner.
B. Acceptance testing:

1. See Specification Section 1.080.

END OF SECTION
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SECTION 1080
ACCEPTANCE TESTING

PART 1 - GENERAL

1.01 SUMMAR[
A. Section Includes:
1. Basic reluirements for acceptance testing.
B. Related Specification Sections include ['ut are not necessaril[Jlimited to:
1. Section 11005 - ELuipment - Basic Re[uirements.
2. Section 11120 — Packaged Engine Generator S stems.
1.02 JUALITL) ASSURANCE
A. Referenced Standards:
1. InterNational Electrical Testing Association INETAL:

a. ATS, Standard for Acceptance Testing Specifications for Electric Power
Eluipment and S(stems.

2. NationallJRecognized Testing Laloratorl] INRTLLI

3. Telecommunications Industr(]Association/Electronic Industries Alliance/American
National Standards Institute [TIA/EIA/ANSI[

a. 455-78-B, Optical Filres - PART 1-40: Measurement Methods and Test
Procedures - Attenuation.

B. [lualifications:
1. Testing firm [ualifications: See Specification Section 11005.
2. Field personnel:
a. See Specification Section 11005.

"1 As an alternative, supervising technician malle certified [T1the e uipment
manufacturer.

3. Anallsis personnel:
a. See Specification Section 11005.

"1 As an alternative, supervising technician mal e certified [ the e uipment
manufacturer.

C. Phasing Diagram:

10080 ACCEPTANCE TESTING

CAM #25-0048
Exhibit 1C
Page 316 of 350



PROCECT NO. 11843 PROGRESSO VILLAGE STORM WATER IMPROVEMENTS

1. Coordinate with Utilitt/Compan(ifor phase rotations and Phase A, B and C
markings.

a. Create a phasing diagram showing the coordinated phase rotations with
generators and motors through the transformers.

1.03 SUBMITTALS
A. Shop Drawings:

1. See Specification Section 11005 for electrical el uipment and connection testing
plan sulmittal reCuirements.

B. Informational Sul mittals:
1. Prior to energizing eLuipment:
a. Coordinated phasing diagram.
[l Photocopies of continuittests.

2. Within two weeks after successful completion of Demonstration Period
‘Commissioning Period !

a. Single report containing information including:
10 Summar(of Prolect.
2[1 Information from pre-energization testing.
3[1 See testing and monitoring reporting rel uirements in Specification Section

11005.

PART 2 - PRODUCTS

2.01 FACTOR[J [TUALITI] CONTROL

A. Provide Electrical e[uipment with all factorJtests reluired [ the applicalle industr(]
standards or NRTL.

B. Factorlitesting will not ['e accepted in lieu of field acceptance testing re uirements
specified in this Specification Section and Specification Section 11005.

PART 3 - ELECUTION

3.01 FIELD [JUALITII CONTROL
A. General:
1. See Specification Section 11005.
2. Complete electrical testing in three phases:

a. Pre-energization testing phase.
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'L Eluipment energized with no load.
c. Eluipment energized under load.
Perform testing in accordance with this Specification Section and NETA ATS.

Provide field setting and programming of all adustalle protective devices and
meters to settings as determined [ 1 the approved coordination stud(1

B. ELuipment Monitoring and Testing Plan: See Specification Section 11005.

C. Instruments Used in E[ uipment and Connections [ualitC/Control Testing: See
Specification Section 11005.

D. Testing and Monitoring Program Documentation: See Specification Section 11005.

E. Electrical E[uipment and Connections Testing Program:

1.
2.

See Specification Section 11005.

See individual Division 1[1Specification Sections for e uipment specific testing
rel uirements.

Test all electrical e[ uipment.
a. Perform all reuired NETA testing.

[l Perform all re[uired NETA testing plus the optional testing identified with each
specific tLpe of eLuipment in Article 3.2 of this Specification Section.

3.02 SPECIFIC ELJUIPMENT TESTING RE[NUIREMENTS

A. Switchgear and Switch( oards:

1.
2.

Perform inspections and tests per NETA ATS 7.1.

Components: Test all components per applicalle paragraphs of this Specification
Section and NETA ATS.

B. Transformers - Small Dr(JT[pe:

1.
2.

4.

Perform inspections and tests per NETA ATS 7.2.1.1.
Perform the following additional tests:

a. Record phase-to-phase, phase-to-neutral, and neutral-to-ground voltages at no
load after energizing, and at operating load after startup.

Ad(ust tap connections as reluired to provide secondarl]voltage within 2-1/2[1 of
nominal under normal load after approval of Engineer.

Record as-left tap connections.

C. Carlle - Low Voltage:

1.

10080
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Buswalland Busduct:
1. Perform inspections and tests per NETA ATS 7.4.

2. Components: Test all components per applicalle paragraphs of this Specification
Section and NETA ATS.

Low Voltage Molded Case Circuit Breakers:
1. Perform inspections and tests per NETA ATS 7.11.1.
2. Components:

a. Test all components per applical le paragraphs of this Specification Section and
NETA ATS.

[l Thermal magnetic [ reakers: Visual and mechanical inspection per NETA ATS
onll

c. Solid state trip tLpe: Visual and mechanical inspection and electrical tests per
NETA ATS.

3. Record as-left settings.
Instrument Transformers:
1. Perform inspections and tests per NETA ATS 7.10.

2. Components: Test all components per applicalle paragraphs of this Specification
Section and NETA ATS.

3. Perform the following optional tests per NETA ATS:
a. Dielectric withstand test on potential transformers.

Metering:

1. Perform inspections and tests per NETA ATS 7.11.

2. Components: Test all components per applicalle paragraphs of this Specification
Section and NETA ATS.

Grounding:
1. Perform inspections and tests per NETA ATS 7.13.

2. Components: Test all components per applicalle paragraphs of this Specification
Section and NETA ATS.

Ground Fault Protection:
1. Perform inspections and tests per NETA ATS 7.14.

2. Components: Test all components per applicalle paragraphs of this Specification
Section and NETA ATS.

ACCEPTANCE TESTING
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3. Perform the following optional tests per NETA ATS:
a. Control wiring insulation resistance.
4. Perform the following additional tests for four-wire si stems:

a. PrimarlUcurrent inlection into switchgear [Lus with test set configured to simulate
transformer source and high current lumper used to simulate un(alanced load
and ground fault conditions.

[l Verifl1no tripping for unlalanced load on each feeder and each main [reaker.

c. Verifllno tripping for unCalanced load across tie [reaker for dual-source
schemes.

d. VeriflUtripping for ground fault on load side of feeder each feeder and on each
main [us.

e. VeriflUtripping for ground fault on a single feeder and on each main Lus through
tie Creaker(sfor multiple-source schemes.

Motors:

1. Perform inspections and tests per NETA ATS 7.15.
2. See Specification Section 11005.

Motor Controllers:

1. Perform inspections and tests per NETA ATS 7.1(L

2. Components: Test all components per applicalle paragraphs of this Specification
Section and NETA ATS.

Generators:
1. Perform inspections and tests per NETA ATS 7.15.2.

2. Components: Test all components per applicalle paragraphs of this Specification
Section and NETA ATS.

3. Perform the following additional tests:

a. Load and clcle crank test per Specification Section1[120.

. Control S(stem Functional Test:

1. Perform test upon completion of e uipment acceptance tests.

2. The test is to prove the correct interaction of all sensing, processing and action
devices.

3. Develop a test plan and parameters for the purpose of evaluating the performance
of the slstem.

4. Perform the following tests:
ACCEPTANCE TESTING
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a. Veriflithe correct operation of all interlock safet(Idevices for fail-safe functions
in addition to design function.

[l Veriflithe correct operation of all sensing devices, alarms and indicating
devices.

END OF SECTION
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SECTION 10111
CONDUIT

PART 1 - GENERAL

1.01 THE RECJUIREMENT

A. The Contractor shall furnish and install conduits and conduit fittings to complete the
installation of all electricalllloperated e_uipment as specified herein, indicated on the
Drawings, and as reluired.

B. Reluirements for conduit clamps, support sl stems, and anchoring are not included in
this Section. Reference Section 1190, Supporting Devices, for these re[uirements.

C. Reference Section 1000, Basic Electrical Reluirements.

1.02 CODES AND STANDARDS

1M1

A. Conduits and conduit fittings shall (‘e designed, manufactured, and/or listed to the
following standards as applicalle:

1. American National Standards Institute [ANSI[]

a.

[l

C.

ANSI B1.20.1 — Pipe Threads, General Purpose
ANSI C80.1 — Electrical Rigid Steel Conduit

ANSI FB 1 - Fittings, Cast Metal Bol es, and Conduit Bodies for Conduit,
Electrical Metallic Turing, and Carlle

2. Underwriters Laloratories [UL[]

UL 1 — Standard for Flelile Metal Conduit
UL (- Electrical Rigid Metal Conduit-Steel

UL A — Electrical Rigid Metal Conduit-Aluminum, Red Brass, and Stainless
Steel

UL 310 — Standard for LiCuid-tight Flelile Metal Conduit

UL 4( 77 — Grounding and Bonding E uipment

UL 514B — Conduit, Tuling, and Calle Fittings

UL 51 — Standard for Schedule 40 and 80 Conduit and Fittings

UL 1203 - Standard for Elplosion-proof and Dust-ignition-proof Electrical
Eluipment for use in Hazardous [Classified[ILocations

UL 1479 — Standard for Fire Tests of Penetration Fire Stops
UL 1070 — LiCuid-tight FlelCirle Nonmetallic Conduit

CONDUIT
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3. National Electrical Manufacturer’s Association (NEMA)
a. NEMA RN 1 — PVC ELternallllCoated Galvanized Rigid Steel Conduit
. NEMA TC-2 - Electrical PVC Conduit
c. NEMA TC-3 — PVC Fittings for Use with Rigid PVC Conduit and Tuling
4. Others

a. ACI-318 — Building Code Rel uirements for Structural Concrete

1.03 SUBMITTALS

A

B.

In accordance with the procedures and rel uirements set forth in the General
Conditions and Section 01300 — Su_mittals, the Contractor shall ol tain from the
el uipment manufacturer and sul mit the following:

1. Shop Drawings

Each sulmittal shall (e identified [I_the applicalle specification section.

1.04 SHOP DRAWINGS

A

Each sulmittal shall (e complete in all respects, incorporating all information and data
listed herein and all additional information reluired for evaluation of the proposed
el uipmentis compliance with the Contract Documents.

Partial, incomplete, or illegille su_mittals will Ce returned to the Contractor without
review for resulmittal.

Shop drawings shall include "ut not e limited to:
1. Product data sheets for conduits and fittings.
2. Conduit identification methods and materials.

3. Evidence of training for all personnel that will install PVC coated rigid metal conduit.

1.05 DEFINITIONS

A. Conduits are categorized [T1the circuit trpe of the wiring to e installed inside.

1M1

Conduits are defined as follows:

1. Power Conduits — Conduits that carrlJAC or DC power wiring from a source to a
load. Conduits that carr(llighting and receptacle wiring.

2. Control Conduits — Conduits that carrT]JAC or DC discrete control wiring [etween
devices and/or e uipment. Conduits that carr(/filler optic calles [etween devices
and/or e[ uipment.

3. Instrumentation Conduits — Conduits that carrl]JAC or DC analog signal wiring
“etween devices and/or el uipment.

CONDUIT
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PART 2 - PRODUCTS

2.01 GENERAL

A

Conduit and conduit fitting products are specified in the telt that follows this article.
Reference Part 3 herein for the application, uses and installation re_uirements of these
conduits and conduit fittings.

All metallic conduit fittings shall Ce UL 514B and UL 47 Listed and constructed in

accordance with ANSI FB 1. All metallic conduit fittings for use in Class | Division |
hazardous areas shall (e UL 1203 Listed. All non-metallic fittings shall [e UL [ 51

Listed and constructed in accordance with NEMA TC-3.

Flelille conduit couplings for use in Class | Division | hazardous areas shall have
threaded stainless steel end fittings and a flelille [raided core. Flelille [raid shall (e
constructed of stainless steel where availalle in the conduit trade size reluired for the
application. Where stainless steel [raid is not availalle, the [raid shall (e provided
with a PVC coating. No other [raid t[ pes or materials are acceptalle.

Where threading is specified herein for conduit fitting connections, the fittings shall (e
manufactured to accept conduit that is threaded to ANSI B1.20.1 re_uirements.

Conduit e[pansion fittings for all conduit materials of construction shall [e capalle of 4
inches of movement along the alis of the conduit for trade sizes 2 inches or less.
Epansion fittings shall Le capalle of 8 inches of movement along the alis of the
conduit for trade sizes greater than 2 inches.

Conduit deflection fittings for all conduit materials of construction shall (‘e provided with
a fleLille neoprene outer [acket that permits up to LI inch of e[pansion/contraction
along the alis of the conduit as well as up to [1 inch of parallel misalignment etween
the conduit ales. Outer [acket shall (e secured to the conduit huls [1stainless steel
clamps.

Conduit seals shall either ['e listed and laleled for 4007 fill, or conduit reducing fittings
and a trade size larger conduit seal shall e provided to achieve 2517 or less fill within
the seal. Percentage fill calculation shall (e "ased on the conductors to e installed.
Conduit seals shall (e provided with [reathers and/or drains where reluired [11the
NEC.

. Conduit insulating rushings shall e constructed of plastic and shall have internal

threading.

Additional conduit and conduit fitting reuirements are specified in the articles that
follow [ased on the specific conduit material of construction to (e used.

2.02 RIGID GALVANIZED STEEL 'RGSTICONDUIT AND ASSOCIATED FITTINGS

A.

1M1

Conduit

1. Conduit shall (e hot dip galvanized on the inside and outside, and made of heav(]
wall high strength ductile steel. Conduit shall Ce manufactured in accordance with
ANSI C80.1 and shall (e UL []Listed.

CONDUIT
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2. Conduit shall (e provided with factor+cut %” per foot tapered threads at each end
in accordance with ANSI B1.20.1. Threads shall e cut prior to galvanizing to
ensure corrosion protection adeuatelprotects the threads. Conduit shall (e
provided with a matching coupling on one end and a color-coded thread protector
on the other.

B. Conduit Bodies for use with Rigid Galvanized Steel

1. Conduit [odies shall [‘e constructed of an electro-galvanized malleal le iron allo(
which is coated with an acrLlic paint finish. Conduit [odies shall have integral
threaded conduit huls.

2. Conduit [bdies for Class | Division | hazardous areas shall e provided with
integralll Ithreaded covers constructed of an electro-galvanized malleal le iron allo’!
which is coated with an acrLlic paint finish.

3. Conduit [odies for all other areas shall (e provided with covers that are affiLed in
place [1stainless steel screws which thread directllJinto the conduit [odl1 Covers
that utilize wedge nuts or anlJother method of attachment to the conduit Cod[are
not acceptalle. Covers shall [ e constructed of an electro-galvanized mallealle
iron allolJwhich is coated with an acr(lic paint finish. Covers shall ['e provided with
matching gasket.

C. Conduit Couplings, Nipples, and Unions for use with Rigid Galvanized Steel

1. Couplings and nipples shall [e threaded and shall [e constructed of hot dipped
galvanized steel. Split-t pe couplings that use compression to connect conduits
are not acceptalle.

2. Unions shall (e threaded, rain-tight, and constructed of an electro-galvanized
mallealle iron allo[Jwhich is coated with an acrllic paint finish.

D. Conduit El'pansion and Deflection Fittings for use with Rigid Galvanized Steel

1. Conduit el pansion fittings and conduit deflection fittings shall e constructed of an
electro-galvanized mallealle iron allo['which is coated with an acrrlic paint finish.
Epansion and deflection fittings shall have threaded conduit connections.

2. Erpansion fittings shall have an integral Tonding umper and deflection fittings shall
have an elternal ['onding lumper.

E. Conduit Seals for use with Rigid Galvanized Steel

1. Conduit seals shall (e constructed of an electro-galvanized mallea'le iron allo’!
which is coated with an acr(lic paint finish. Conduit seals shall have threaded
conduit connections.

F. Conduit Termination Fittings for use with Rigid Galvanized Steel

1. Conduit huls shall ['e constructed of stainless steel and shall have threaded
connections to the conduit and enclosure. Hul's shall have a plastic insulated
throat and shall ['e watertight when assem(led to an enclosure.

1M1 CONDUIT
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2. Conduit locknuts shall Ce constructed of zinc plated steel. Locknuts shall have
internal threading. Locknuts with integral gasket or seal are not acceptalle.
Locknuts shall have integral [Londing screw where re[uired for proper Londing.

3. Conduit [bnding [ushings shall (e constructed of zinc plated mallealle iron.
Bonding Lushings shall have a threaded conduit connection. Bonding Cushing
shall ['e provided with properl(isized set screw for connecting [londing conductor
and an integral plastic insulator rated for 150 degrees C located in the throat.

2.03 RIGID NONMETALLIC CONDUIT AND ASSOCIATED FITTINGS
A. Conduit

1. Conduit shall Ce Schedule 40 or 80 [dependent on applicationCpolvinLl chloride
[PVClconstruction, manufactured in accordance with NEMA TC-2, UL (51 Listed,
and suitalle for conductors with 90 degree C insulation.

B. Conduit Bodies for use with Rigid Nonmetallic Conduit

1. Conduit Lodies shall Le constructed of PVC. Conduit huls shall e integral to the
conduit [bdl1and shall (e smooth inside to accept a glued conduit connection.

2. Conduit [(bdlIshall [e provided with cover that is affiLed in place [[stainless steel
screws which thread directlllinto the conduit Cod[1 Covers that utilize wedge nuts
or anlJother method of attachment to the conduit Lod(Jare not acceptalle. Covers
shall (e provided with matching gasket.

C. Conduit Couplings and Unions for use with Rigid Nonmetallic Conduit

1. Conduit couplings and unions shall (e constructed of PVC and shall (e smooth
inside to accept a glued conduit connection.

D. Conduit El'pansion and Deflection Fittings for use with Rigid Nonmetallic Conduit

1. Conduit el'pansion fittings and conduit deflection fittings shall (e constructed of
PVC and shall ['e smooth inside to accept a glued conduit connection.

E. Conduit Termination Fittings for use with Rigid Nonmetallic Conduit

1. Conduit hu(ls shall Ce constructed of PVC and shall (e smooth inside to accept a
glued conduit connection. Hul's shall have elternal threads and an accompan(ing
PVC locknut, and shall ['e watertight when assemlled to an enclosure.

2. Conduit locknuts shall (e constructed of zinc plated steel. Locknuts shall have
internal threading. Locknuts constructed of PVC and locknuts with integral gasket
or seal are not acceptalle.

3. Conduit end rells shall (e constructed of PVC and shall ['e smooth inside to accept
a glued conduit connection. End [ell shall have a smooth inner surface that curves
outward towards the edge of the fitting.

2.04 PVC COATED RIGID GALVANIZED STEEL CONDUIT AND ASSOCIATED FITTINGS

A. General

1M1 CONDUIT
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Where an el ternal coating of pollvin(l chloride [PVClis specified for conduit and
fittings, the coating shall (e 40 mil (minimum(thickness. Where an internal coating
of urethane is specified for conduit and fittings, the coating shall [e 2 mil (minimum(
thickness.

All conduit fittings shall have a sealing sleeve constructed of PVC which covers all
connections to conduit. Sleeves shall ['e appropriatellisized so that no conduit
threads will Ce e[posed after assem(ILl

Conduit

1.

1.

Conduit shall ['e hot dip galvanized on the inside and outside, and made of heav!(]
wall high strength ductile steel. Conduit shall (e manufactured in accordance with
ANSI C80.1, and shall ['e UL [Listed.

Conduit shall e provided with factori+cut %" per foot tapered threads at each end
in accordance with ANSI B1.20.1. Threads shall (e cut prior to galvanizing to
ensure corrosion protection adeluatelllprotects the threads. Conduit shall (e
provided with a matching coupling on one end and a color-coded thread protector
on the other.

Conduit shall (e coated on the elterior with a PVC [acket and coated on the interior
with a laler of urethane. Conduit shall "e manufactured in accordance with NEMA
RN-1.

. Conduit Bodies for use with PVC Coated Rigid Galvanized Steel Conduit

Conduit [odies shall ['e constructed of an electro-galvanized mallealle iron allol
which is coated on the elterior with a PVC [acket and coated on the interior with a
laler of urethane. Conduit [odies shall have integral threaded conduit huls.

Conduit Codies for Class | Division | hazardous areas shall [e provided with
integralll Ithreaded covers constructed of an electro-galvanized mallea' le iron allo’
which is coated on the elterior with a PVC [acket and coated on the interior with a
laler of urethane.

Conduit [odies for all other areas shall ['e constructed of an electro-galvanized
mallealle iron allo[which is coated on the elterior with a PVC lacket and coated
on the interior with a laler of urethane. Covers shall (e affiled in place [[stainless
steel screws which thread directl[Jinto the conduit ['odl1and have a plastic
encapsulated head. Covers that utilize wedge nuts or ani]other method of
attachment to the conduit Cod[Jare not acceptalle. Covers shall (e provided with
matching gasket.

. Conduit Couplings, Nipples, and Unions for use with PVC Coated Rigid Galvanized

Steel Conduit

1.

Couplings and nipples shall ['e threaded and shall (e constructed of hot dipped
galvanized steel which is coated on the elterior with a PVC [acket and coated on
the interior with a laler of urethane. Split-tCpe couplings that use compression to
connect conduits are not acceptalle.

CONDUIT
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2. Unions shall e threaded, rain-tight, and constructed of an electro-galvanized

mallealle iron allolJwhich is coated on the el terior with a PVC [acket and coated
on the interior with a laler of urethane.

E. Conduit Elpansion and Deflection Fittings for use with PVC Coated Rigid Galvanized
Steel Conduit

1.

Conduit el pansion fittings and conduit deflection fittings shall (‘e constructed of an
electro-galvanized mallealle iron allolJwhich is coated on the el terior with a PVC
lacket and coated on the interior with a laler of urethane. E[pansion and deflection
fittings shall have threaded conduit connections.

Epansion fittings shall have an integral _onding lumper and deflection fittings shall
have an elternal [onding [umper.

F. Conduit Seals for use with PVC Coated Rigid Galvanized Steel Conduit

1.

Conduit seals shall (e constructed of an electro-galvanized malleal le iron allo(]
which is coated on the elterior with a PVC lacket and coated on the interior with a
laler of urethane. Conduit seals shall have threaded conduit connections.

G. Conduit Termination Fittings for use with PVC Coated Rigid Galvanized Steel Conduit

1.

Conduit huls shall ['e constructed of an electro-galvanized malleal le iron allol
which is coated on the el terior with a PVC [acket and coated on the interior with a
laLer of urethane. Huls shall have threaded connections to the conduit and
enclosure. Huls shall have a plastic insulated throat and shall (‘e watertight when
assemlled to an enclosure.

Conduit Tonding "ushings shall (e constructed of zinc plated mallealle iron which
is coated on the elterior with a PVC lacket and coated on the interior with a laler of
urethane. Bonding ['ushings shall have a threaded conduit connection. Bonding
[ushing shall (e provided with properlisized set screw for connecting "onding
conductor and an integral plastic insulator rated for 150 degrees C located in the
throat.

2.05 LITJUID TIGHT FLEDIBLE METAL CONDUIT [LFMCI/AND ASSOCIATED FITTINGS

A. Conduit

1.

Conduit shall "e manufactured using a single strip of hot dip galvanized high
strength steel allol} helicalll'formed into a continuousl(interlocked fleri le metal
conduit. Trade size 1-1/4” and smaller conduits shall be provided with an integrally
woven copper [onding strip.

Conduit shall Ce covered with an outside PVC [acket that is UV resistant, moisture-
proof, and oil-proof. Conduit shall [le UL 370 Listed.

B. Conduit Termination Fittings for use with LFMC

1.

1M1

Conduit termination fittings shall ['e constructed of either 304 stainless steel or an
electro-galvanized malleal le iron allo['which is coated on the el terior with a 40 mil
‘minimum[PVC lacket and coated on the interior with a 2 mil (minimumlaler of
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urethane. PVC coated fittings shall have a sealing sleeve constructed of PVC
which covers the connection to conduit.

2. Termination fittings shall have a threaded end with matching locknut and sealing
ring for termination to el uipment, and shall have an integral el ternal [‘onding lug
where reluired for proper Londing. Termination fittings shall have a plastic
insulated throat and shall [ ‘e watertight when assem!(led to the conduit and
eluipment.

C. LIJUID TIGHT FLELIBLE NONMETALLIC CONDUIT [LFNCIAND ASSOCIATED
FITTINGS

D. Conduit

1. Conduit shall (e constructed of rigid pollvin(l chloride [PVC/, fal ricated to provide
fleriCilittl Conduit shall (e covered with an outside PVC [acket that is UV resistant,
moisture-proof, and oil-proof. Conduit shall (e UL 10 Listed.

E. Conduit Termination Fittings for use with LFNC

1. Conduit termination fittings shall [ e constructed PVC and shall have a threaded
end with matching locknut and sealing ring for termination to e_uipment.
Termination fittings shall (e watertight when assem(led to the conduit and
el uipment.

2.0 FLEUJIBLE METAL CONDUIT (FMCLAND ASSOCIATED FITTINGS
A. Conduit

1. Conduit shall (e manufactured using a single strip of hot dip galvanized high
strength steel allol] helicalllIformed into a continuousl(interlocked fle[ille metal
conduit. Conduit shall (e UL 1 Listed.

B. Conduit Termination Fittings for use with FMC

1. Conduit termination fittings shall (e constructed of an electro-galvanized mallearle
iron allol'l Fittings shall have a threaded end with matching locknut for termination
to euipment, and a compression-stlle connection to the associated conduit.

2.07 ELECTRICAL METALLIC TUBING [EMTIAND ASSOCIATED FITTINGS
A. Conduit

1. Conduit shall (e hot dipped galvanized on the inside and outside, and made of
cold-rolled steel tuling. Conduit shall "e manufactured in accordance with C80.3
and shall ['e UL 797 listed.

B. Conduit Bodies for use with EMT

1. Conduit odies shall ['e constructed of an electro-galvanized malleal le iron allo(]
which is coated with an acrrlic paint finish. Conduit [odies shall have integral
threaded conduit huls.

1M1 CONDUIT
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2. Conduit [odies shall ['e provided with galvanized sheet steel covers that are affiled
in place [IJstainless steel screws which thread directlJinto the conduit CodLl
Covers that utilize wedge nuts or anlJother method of attachment to the conduit
"odlJare not acceptal le. Covers shall (‘e provided with matching gasket.

C. Conduit Couplings and Nipples for use with EMT

1. Couplings and nipples shall have threaded compression connectors with
associated gland and shall (e constructed of electro-galvanized steel. Fittings
utilizing a set screw or indenter tool to secure the associated conduit to the fitting
are not acceptalle. Couplings and nipples shall ['e rain-tight and have a plastic
insulated throat.

D. Conduit El pansion and Deflection Fittings for use with EMT

1. Conduit e[pansion fittings and conduit deflection fittings shall (e constructed of an
electro-galvanized mallealle iron allolJwhich is coated with an acr(lic paint finish.
E[pansion and deflection fittings shall have threaded conduit connections.

2. Elpansion fittings shall have an integral Londing umper and deflection fittings shall
have an elternal [onding [umper.

E. Conduit Termination Fittings for use with EMT

1. Conduit termination fittings shall [ e constructed of electro-galvanized steel and
have a plastic insulated throat. Termination fittings shall have a threaded
compression connector with associated gland on one end and el ternal threads on
the other end. Termination fittings utilizing a set screw or indenter tool to secure the
associated conduit to the fitting are not acceptalle.

2. Conduit locknuts shall (e constructed of zinc plated steel. Locknuts shall have
internal threading. Locknuts shall have integral fonding screw where rel uired for
proper [onding.

CONDUIT BENDS

A. Rigid conduit ['ends, [ oth factor(fal ricated and field fal ricated, shall meet the same
reLuirements listed in the articles alove for the respective conduit tLpe and material of
construction.

B. Conduit ['end radii for standard radius ends shall (e no less than as follows:

TRADE SIZE 3/4!! 1!! 1 1/4!! 1 1/2!! 2!! 2 1/2!! 3!! 3 ‘yzﬂ 4" 5!! 6!!
MIN. RADIUS 4" | 5% |7V |8 9% |10 |13 | 158 1 24" 30”
Conduit 'end 24 1” 1% [ 1% |2 2" |3 3% | 4 5” 6”
radii for long

radius [ends

shall (e no less
than as follows:
TRADE SIZE

MIN. RADIUS N/A | 12” 18” 247 30 30 36" | 37 48" 48" 60”

CONDUIT
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2.09 MISCELLANEOUS

1M1

A. Conduit Peripher(]Sealing

1.

The sealing of the elterior surface of conduits to prevent water and/or air from
passing around the conduit peripherlifrom one space to another (where reluired(]
shall ['e through the use of one of the following:

a.

A conduit sleeve and pressure [ushing sealing sCstem. Acceptalle products
are FSK [110Z-GEDNE[], Link-Seal [1T1Crouse-Hinds, or Engineer approved
elual.

A conduit sleeve that is two trade sizes larger than the conduit [eing sealed,
with 2-hour fire rated UL 1479 Listed caulk filling the entire void [ etween the
conduit and sleeve. This method is onlJsuitalle for penetrations in non-fire
rated walls and floors [etween spaces within Luildings. This method shall not
(e used for the sealing of conduits leaving a [uilding and/or structure.

Conduit penetrations through fire-rated walls and floors shall (e made with an
approved UL 1479 Listed product specificalllJintended for the trade size of the
conduit.

B. Primer and Cement

1.

Nonmetallic conduit shall [ e cleaned with primer and connected to fittings with the
manufacturer’'s recommended cement that is labeled Low VOC.

C. Galvanizing Compounds

1.

Galvanizing compounds for field application shall (e the cold-applied tLpe,

containing no less than 9371 pure zinc.

D. Conduit Interior Sealing

1.

The sealing of the inside of conduits against water ingress shall ['e achieved
through the use of one of the following:

a. Two-part el panding pollurethane foam sealing compound, dispensed from a

single tul'e which miles the two parts as it is iniected into the conduit.
Epanding foam shall (e compatille with the conduit material of construction as
well as the outer [acket of the calles in the conduit. Acceptalle products are
[1-Pak 2000 [1JChem[ue, FST [JAmerican Pollwater Corporation, or Hdra-
seal S-[0 [11Duraline.

Inflatalle ag that provides seal around ca’les and around inside diameter of
conduit. Provide appropriate ['uantitof additional fittings for applications with
three or more calles in the conduit to ['e sealed. Acceptalle products are
Rarflate [T7Ralchem, or Engineer approved elual. This sealing method is onl(]
applicable to conduits trade size 2” and larger.

Neoprene sealing ring provided with the reluired [uantit'Jand diameter of holes
to accommodate the calles in each conduit. Sealing ring shall e compressed
[IJtwo stainless steel pressure plates. Acceptalle products are tipe CSB [
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OZ-GEDNE!], or Engineer approved el ual. This sealing method is onl(’]
applicalle to metallic conduits containing 4 or less calles.

2. The use of aerosol-[ased e panding foam sealants or anJother method of sealing
against water ingress not listed al ove is not acceptal le.

Pull Rope

1. Pull ropes for emptiand/or spare conduits shall [‘'e woven polyester, /2" wide, with
a minimum tensile strength of 1250 I's.

2. Pull ropes for the Contractors use in installing conductors shall (e the size and
strength reluired for the pull and shall Ce made of a non-metallic material.

PART 3 - ECECUTION

3.01 GENERAL

A

1M1

Minimum trade size for all rigid conduits shall (e [ inch in e[posed applications and 1
inch in emedded applications. Conduits installed within ductanks shall (e allowed to
be increased in size to trade size 2 inch, at the Contractor’s option, to accommodate
the saddle size of the ductl ank spacers. However, no com(ining of circuits shall [ e
allowed in the larger conduits.

. Minimum trade size for fleLille conduits (where specificall[Jallowed hereinshall (e [J

inch in all applications.

. Conduit routing and/or homeruns within structures is not shown on the Drawings.

Conduits shall [e installed concealed wherever practical and within the limitations
specified herein. All other conduits not capalle of ['eing installed concealed shall (e
installed eCposed.

. EmptJand/or spare conduits shall (e provided with pull ropes which have no less than

12 inches of slack at each end.

. Nonmetallic conduits for installations reluiring less than a factoriilength of conduit

shall (e field cut to the reluired length. The cut shall (e made sl'uare, cleaned of
delTis, and primer shall (e applied to readlJeach oint for fusing. Conduits shall then
e fused together with the conduit manufacturer’s approved cement compound.

Metallic conduits for installations reluiring less than a factorllength of conduit shall (e
field cut to the reluired length. The cut shall ['e made sl uare, ['e cleaned of all delris
and (e de-[urred, then threaded. Conduit threading performed in the field shall (e [
inch per foot tapered threads in accordance with ANSI B1.20.1.

Conduits shall (e protected from moisture, corrosion, and phisical damage during
construction. Install dust-tight and water-tight conduit fittings on the ends of all
conduits immediatel J after installation and do not remove until conductors are installed.

. Conduits shall e installed to provide no less than 12 inches clearance from pipes that

have the potential to impart heat upon the conduit. Such pipes include, 'ut are not
limited to, hot water pipes, steam pipes, el haust pipes, and [lower air pipes.

CONDUIT
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Clearance shall ['e maintained whether conduit is installed in parallel or in crossing of
pipes.

I.  Where non-metallic instrumentation conduits are installed e posed, the following
clearances to other conduit t[ pes shall ['e maintained:

1. Instrumentation conduits installed parallel to conduits with conductors energized at
480V or al ove shall (e 18 inches.

2. Instrumentation conduits installed parallel to conduits with conductors energized at
240V and [elow shall (e 12 inches.

3. Instrumentation conduits installed at right angles to conductors energized at 480V
and "elow shall (e [Tinches.

4. Instrumentation conduits installed at right angles to conductors energized at
voltages al ove 480V shall (e 12 inches.

(1 Where conduit fittings do not include an integral insulated _ushing, an insulated
"ushing shall (e installed at all conduit termination points.

K. Conduits which serve multi-section e uipment shall (e terminated in the section where
wiring terminations will [e made.

L. Conduits shall not penetrate the floors or walls inside lil uid containment areas without
specific written authorization from the Engineer. Liluid containment areas are
indicated on the Drawings.

M. In no case shall conduit Le supported or fastened to another pipe or installed to
prevent the removal of other pipe for repairs.

N. All field falricated threads for rigid galvanized steel conduit shall e thoroughlcoated
with two coats of galvanizing compound, allowing at least two minutes to elapse
“etween coats for proper driing.

O. The appropriate specialized tools shall (e used for the installation of PVC coated
conduit and conduit fittings. No damage to the PVC coating shall occur during
installation. Conduit and conduit fittings with damaged PVC coating shall (e replaced
at the Contractor’s cost. The use of PVC coating touch-up compounds is not
permitted.

P. Conduits which emerge from within or ['elow concrete encasement shall (e PVC
coated rigid galvanized steel where the conduit is not protected [T1an el uipment
enclosure that surrounds the conduit on all sides at the point where it emerges from the
encasement.

3.02 CONCEALED AND EMBEDDED CONDUITS

A. Conduits are permitted to (e installed concealed and/or emedded with the following
rel uirements:

1. Conduits shall not [e installed horizontall_Jwhen concealed within CMU walls, onl(
vertical installation is acceptalle.

1M1 CONDUIT
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2. Conduits installed em[edded within concrete floors or walls shall (‘e located so as
not to affect the designed structural strength of the floor or wall.

3. Where conduit Lends emerge from concrete em[edment, none of the curved
portion of the ['end shall (e visi(le. Onl[Ithe straight portion of the ['end shall (‘e

visille.

4. Where multiple conduits emerge from concrete em edment or from concealment
Lelow a concrete floor, ample clear space shall [e provided [etween conduits to
allow for the appropriate and reuired conduit termination fittings to e installed.

5. Conduits installed em(edded within concrete encasement of an(kind shall ['e
installed such that conduit couplings for parallel conduits are staggered so that thelJ

are not side [I]side.

B. Conduits are NOT permitted to Le installed concealed and/or em[edded for the

following situations:

1. Conduits shall not [e installed em[edded within an_water-earing floors or walls.
Conduits shall not ['e installed em(edded within an(1liCuid containment area floors

or walls.

2. Conduits shall not ['e installed concealed within CMU walls that are adiacent to
Class | and Il hazardous areas [Division | and Division II[J

A. Rigid Conduit

3.03 CONDUIT USES AND APPLICATIONS

1. Rigid conduit for non-hazardous areas shall Le furnished and installed in the
materials of construction as follows:

RIGID CONDUIT FOR NON-HAZARDOUS AREAS

Installation Area Designation/ Scenario

Conduit Categor1[T1Wiring/Circuit T pe

Power and Control

Instrumentation

Elposed in indoor wet process areas

PVC coated rigid
galvanized steel conduit

Same as Power and
Control

E[posed in indoor drlJprocess areas

Rigid galvanized steel
conduit

Same as Power and
Control

E[posed in indoor drllnon-process areas

Rigid galvanized steel
conduit

Same as Power and
Control

E[posed in outdoor areas

PVC coated rigid
galvanized steel conduit

Same as Power and
Control

Concealed within underground direct-
Lurl]

Schedule 80 rigid non-
metallic PVC conduit

PVC coated rigid
galvanized steel conduit

Concealed within underground concrete
encased ductlanks

Schedule 40 rigid non-
metallic PVC conduit

PVC coated rigid
galvanized steel conduit

Concealed within non-elevated [i.e.
"slal+on-grade" construction(concrete
slal’s

Schedule 40 rigid non-
metallic PVC conduit

Rigid galvanized steel
conduit

1M1
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RIGID CONDUIT FOR NON-HAZARDOUS AREAS

Installation Area Designation/ Scenario

Conduit Categor(] [ Wiring/Circuit TLpe

Power and Control

Instrumentation

Concealed within elevated concrete
slals

Rigid galvanized steel
conduit

Same as Power and
Control

Concealed [elow concrete slals [within
earth or fill materiallJ

Schedule 40 rigid non-
metallic PVC conduit

Rigid galvanized steel
conduit

Concealed within concrete walls

Schedule 40 rigid non-
metallic PVC conduit

Rigid galvanized steel
conduit

Emerging from concealment within or
Celow a concrete floor and transitioning
to e[posed conduit

PVC coated rigid
galvanized steel conduit

Same as Power and
Control

2. Rigid conduit for hazardous areas shall ['e furnished and installed in the materials

of construction as follows:

RIGID CONDUIT FOR HAZARDOUS AREAS

Installation Area Hazard/Scenario

Conduit Categor1 [T1Wiring/Circuit T pe

Power and Control

Instrumentation

Eposed in Class | and Il areas [Division
| and Division II[]

PVC coated rigid
galvanized steel conduit

Same as Power and
Control

Concealed within concrete slals in Class
| and Il areas [Division | and Division IlJ

Rigid galvanized steel
conduit

Same as Power and
Control

Concealed Celow concrete slals [within
earth or fill materialllin Class | and Il
areas [Division | and Division Il

Rigid galvanized steel
conduit

Same as Power and
Control

Concealed within concrete walls in Class
| and Il areas [Division | and Division II[]

Rigid galvanized steel
conduit

Same as Power and
Control

Concealed [elow concrete slal’s
encased in at least two inches of
concrete and [uried 24 inches [elow top
of slallin Class | Division | areas

Schedule 40 rigid non-
metallic PVC conduit

Rigid galvanized steel
conduit

3. The talles for the materials of construction for conduits in non-hazardous and
hazardous areas are intended to eChaustivelJcover all possille scenarios and
installation areas under this Contract. However, if a scenario or installation area is
found that is not elplicitiT’/governed [T these talles, it shall (e assumed for [id
purposes that the conduit material of construction is to ['e rigid galvanized steel.
This discrepanclishall (e [rought to the attention of the Engineer [in writing[]

immediatel Jfor resolution.

B. Conduit Bends

1. All conduit [ends shall e the same material of construction as the rigid conduit

listed in the talles albve, with the following el ceptions:

a. All 90 degree ends or comlinations of adiacent ['ends that form a 90 degree
“end where concealed within concrete or [elow a concrete slallshall (e rigid

galvanized steel.

1M1 CONDUIT
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2. Field falricated [lends of metallic conduit shall ['e made with a [lending machine

and shall have no kinks. Field falricated standard radius and long radius [lends
shall have minimum Cending radii in accordance with the associated talles in Part
2 herein.

Field (ending of non-metallic conduits is not acceptalle, factorIfalricated [ends
shall e used.

4. Long radius [ends shall (e furnished and installed:

a. As reluired.

C. Flelille Conduit

1.

Flelille conduit shall onl(I[e installed for the limited applications specified herein.
FleLiCle conduit shall not Ce installed in anCother application without written
authorization from the Engineer. Acceptalle applications are as follows:

a. Connections to motors and engine-generator sets [and similar viLrating
el uipment[]

. Connections to solenoid valves and limit switches

c. Connections to lighting fil tures installed in suspended ceilings
d. Connections to lighting transformers

e. Connections to pre-falricated e uipment skids

f. Connections to HVAC el uipment

g. Connections to instrument transmitters and elements

h. Where specificallllindicated in the Standard Details

2. Flelirle conduit length shall e limited to three 37 feet, malimum. Flelille conduit
shall not (e installed [uried or emedded within anImaterial.
3. FleLille conduit for non-hazardous areas shall [e furnished and installed in the
materials of construction as follows:
FLEOIBLE CONDUIT FOR NON-HAZARDOUS AREAS
Installation Area Designation/Scenario Conduit Categor( 11 Wiring/Circuit T_pe
Power and Control Instrumentation
E(posed in indoor wet process areas LiCuid-tight fle[iCle metal Same as Power and
conduit Control
Eposed in indoor driprocess areas LiCuid-tight fle[i(le metal Same as Power and
conduit Control
ECposed in indoor drlJnon-process areas FleLlille metal conduit Same as Power and
Control
Elposed in outdoor areas LiCuid-tight fle[iCle metal Same as Power and
conduit Control
CONDUIT
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4. For Class | Division | hazardous areas, the NEC does not permit the installation of

fleLille conduit. In lieu of fleLi[le conduit in these areas, fleLille conduit couplings
shall (e installed as specified in Part 2 herein. FleL[ille conduit for all other
hazardous areas shall Le furnished and installed in the materials of construction as
follows:

FLEIBLE CONDUIT FOR HAZARDOUS AREAS
Installation Area Hazard/Scenario Conduit Categor( (1 ]Wiring/Circuit T  pe
Power and Control Instrumentation
Elposed in Class | Division Il areas LiCuid-tight fle[iCle metal Same as Power and
conduit Control
E[posed in Class Il [(Division | and LiCuid-tight fle(i(le metal Same as Power and
Division llJareas conduit Control

3.04 CONDUIT FITTING USES AND APPLICATIONS

A. General

1.

Conduit fittings shall e furnished and installed in the materials of construction as
indicated in Part 2, herein. Conduit fitting materials of construction are dependent
on the material of construction used for the associated conduit.

Conduit fittings shall (e provided in the trade size and configuration re_uired to suit
the application.

B. Conduit Bodies

1.

Conduit [bdies shall (e installed where wire pulling points are desired or rel uired,
or where changes in conduit direction or ['reaking around "eams is rel uired.

Where conduit [bdies larger than trade size 2 inches are intended to (e used as a
pull-through fitting during wire installation, oversized or elongated conduit "odies
shall (e used. Oversized or elongated conduit [odies shall not ['e reluired if the
conduit [od[lis intended to (e used as a pull-out point during wire installation.

C. Conduit Nipples and Unions

1.

Conduits with running threads shall not (e used in place of 3-piece couplings
‘unions(or close nipples. After installation of a conduit fitting of ankind, there
shall Ce no more than [ inch of e[posed threads visille. Factor(Ifalricated all-
thread nipples mal [ e used etween adlacent enclosures, however, the same
restriction applies regarding the length of e[ posed threads that are visille.

D. Conduit El'pansion and Deflection Fittings

1.

1M1

Conduit e'pansion fittings shall (e installed where rel"uired [T1the NEC and where
indicated on the Drawings. Elpansion fittings shall also (e installed for el posed
straight metallic conduit runs of more than 75 feet, in ['oth indoor and outdoor
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locations. Elpansion fittings for runs of non-metallic conduit shall (e installed in
accordance with the NEC.

Conduit deflection fittings shall [e installed where reluired [1the NEC and where
conduits are installed (e posed and concealedlacross structural el pansion [0ints.

E. Conduit Seals

1.

Conduit seals shall (e installed for conduits installed within or associated with
hazardous areas and other areas as reluired [ the NEC.

F. Conduit Termination Fittings

1.

Where conduits terminate at enclosures with a NEMA 4, 4[], or 3R rating and the
enclosure does not have integral conduit huls, an appropriatelsized watertight
conduit hulJshall (e installed to maintain the integrit[] of the enclosure. The use of
locknuts with integral gasket in lieu of watertight conduit huls is not acceptal le.

Where conduits terminate at enclosures that do not reuire conduit hu(s, a two-
locknut sl stem shall (e used to secure the conduit to the enclosure. One locknut
shall (e installed on the outside of the enclosure, and the other inside, drawn tight
against the enclosure wall. The locknut on the interior of the enclosure shall e the
tCpe with integral Conding lug, or a conduit Conding Cushing malJ e used in place
of the locknut.

Conduits shall not e installed such that conduit fittings penetrate the top of anL
enclosure located outdoors, e cept in cases where specificall reluired [11the
serving electric utilit.l Conduits which serve outdoor e uipment or an enclosure
from alove shall instead e routed into the side of the enclosure at the [ottom.
The conduit termination fitting shall ['e provided with a conduit drain to divert
moisture from the racewallawallfrom the enclosure.

3.05 MISCELLANEOUS

A. Conduit Peripher(]Sealing

1.

All conduit penetrations through elterior walls shall ['e sealed around the peripher(’
using the appropriate products specified in Part 2 herein to prevent air and/or water
entrilinto the structure.

All conduit penetrations through interior walls and floors shall (e sealed through the
use of with conduit sleeves and caulk as specified in Part 2 herein. Alternativell]
mortar ma’lle used to seal around the conduit periphert!

Conduit penetrations through fire-rated walls as floors shall "e made with the
appropriate fire rated penetration product.

B. Conduit Interior Sealing

1M1

1.

All conduits lincluding spares(entering a structure [‘elow grade shall ['e sealed on
the interior of the conduit against water ingress. Sealing shall (e at an accessille
location in the conduit si'stem located within the [uilding structure and shall (e via
one of the methods specified in Part 2 herein. If conduit sealing cannot (e
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achieved at an accessi' le location within the [uilding structure, sealing shall (e
placed in the conduits in the nearest manhole or handhole outside the structure.

3.000 CONDUIT IDENTIFICATION

A. EL[posed conduits shall (e identified at the source, load, and all intermediate
components of the racewalls(stem. Elamples of intermediate components include
Cut are not limited to unction [bles, pull (bles, and disconnect switches.
Identification shall (e [IJmeans of an adhesive lalel with the following re[uirements:

1.

Lal els shall consist of an orange [‘ackground with [lack te't. Telt for the lal el
shall (e the conduit numCer as indicated in the conduit and wire schedules.

In addition, at the source end of the conduit, a second line of te’t shall Ce included
to indicate the load e[ uipment name. This second line shall consist of the word
“TO:” and the text in the ‘TO’ column of the conduit and wire schedule (e.g. TO:
Stormwater Pump No. 1] At the load end of the conduit, a second line of te[ t shall
Ce included to indicate the source el uipment name. This second line shall consist
of the word “FROM:” and the text in the ‘FROM’ column of the conduit and wire
schedule [e.g. FROM: SSRVS-1001[J This re[ uirement applies onl(Ito the source
and load ends of the conduit, and not anCwhere in Cetween.

For conduits trade sizes %” through 12", the text shall be a minimum 18 point font.
For conduits trade size 2” and larger, the text shall be a minimum 24 point font.

Label height shall be %” minimum, and length shall be as required to fit required
telt. The lalel shall (e installed such that the te(t is parallel with the alis of the
conduit. The lalel shall (e oriented such that the telt can [e read without the use
of anlspecial tools or removal of e[ uipment.

Lalels shall (e installed after each conduit is installed and, if applicalle, after
painting. Lalels shall (e printed in the field via the use of a portalle lalel printing
sCstem. Handwritten laCels are not acceptalle.

Lalels shall ['e made of permanent vin(l with adhesive [acking. Lalels made of
anCother material are not acceptalle.

Conduits that are not el posed [ut installed ["eneath free standing el uipment
enclosures shall (e identified [TImeans of a plastic tag with the following reuirements:

1.

The tag shall ['e made of white Tl vek material, and have an orange lal el with ['lack
telt, as descriled albve, adhered to it. Telt for the lalel shall (e the conduit
numCer as indicated in the conduit and wire schedules.

The tag shall (e affiled to the conduit [T means of a n(lon cal le tie. The tag shall
e of suitalle dimensions to achieve a minimum telt size of 18 points.

Conduits for lighting and receptacle circuits shall not reluire identification.

D. An(prollems or conflicts with meeting the rel uirements al ove shall immediatel e
“rought to the attention of the Engineer for a decision.

1M1
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3.07 TESTING

A

All tests shall [e performed in accordance with the re_uirements of the General
Conditions and Division 1. The following tests are rel uired:

1. All conduit installed Celow grade or concrete encased shall e tested to ensure
continuitl1and the al'sence of ol structions [T 1pulling through each conduit a swal’
followed [17a mandrel 8511 of the conduit inside diameter. After testing, all
conduits shall (e capped after installation of a suitalle pulling rope.

3.08 TRAINING OF INSTALLATION PERSONNEL

A

1M1

All Contractor personnel that install PVC coated RGS conduit shall (e trained [1the
PVC coated RGS conduit manufacturer. Training shall include proper conduit sl stem
assemlItechnilues, use of tools appropriate for coated conduit sL.stems, and field
Cending/cutting/threading of coated conduit. Training shall have [een completed within
the past 24 months prior to the Notice to Proceed on this Contract to (‘e considered
valid. Contractor personnel not trained within this timeframe shall not (e allowed to
install coated conduit or shall Ce trained/re-trained as reluired prior to commencement
of conduit installation.

END OF SECTION
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SECTION 101118
UNDERGROUND ELECTRICAL

PART 1 - GENERAL

1.01 THE RECJUIREMENT

A. The Contractor shall furnish and install underground duct s{stems, electric manholes,
and electric handholes as specified herein and as indicated on the Drawings. The
work shall (e complete and shall include el cavation, concrete construction, [ackfilling,
and all materials, items, and components re[uired for a complete s( stem.

B. The provisions of this Division are applical le to all underground conduit work. All work
shall Ce coordinated with that of the various utilitClcompanies and other Contractors.
The Contractor shall adhere to all utilit'/compan(rel uirements including the serving
electric utilit(!

C. Reference Section 17000, Basic Electrical Reluirements Section 10111, Conduit[J
Section 17000, Grounding and Bonding[ the applicalle sections of Division 2, Sitework[’
Section 03200, Concrete Reinforcementand 03300, Cast-In-Place Concrete.

1.02 CODES AND STANDARDS

A. Products specified herein shall [e designed, manufactured, and/or listed to the
following standards as applicalle:

1. AASHTO H20
2. ANSI/SCTE 77-2010 — Specification for Underground Enclosure Integrit(’
1.03 SUBMITTALS

A. In accordance with the procedures and reuirements set forth in the General
Conditions and Section 01300, Sulmittals, the Contractor shall o(tain from the
el uipment manufacturer and sumit Shop Drawings. Each sul mittal shall (e identified
[Dthe applicalle Specification Section.

1.04 SHOP DRAWINGS

A. Each suimittal shall (e complete in all respects, incorporating all information and data
listed herein and all additional information reluired for evaluation of the proposed
el uipments compliance with the Contract Documents.

B. Partial, incomplete, or illegirle sul mittals will (e returned to the Contractor without
review for resul mittal.

C. Shop drawings shall include "ut not e limited to, the following:
1. Product data sheets.

2. Outline and dimensional drawings including detailed sections of the manholes
and/or handholes.
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3. Materials specifications and structural calculations for the manholes sealed [11a
Professional Engineer in the State of Florida.

1.05 IDENTIFICATION

A. Each manhole and handhole cover shall be lettered with the word “Electric” or

“Controls” as applicable, the manhole or handhole identification numCer as noted on
the Drawingl) manufactureris name or trademark, and such other information as the
manufacturer mallconsider necessarl] or as specified, for complete identification.

PART 2 - PRODUCTS

2.01 MANUFACTURERS

A. The material covered [1this Specification is intended to e standard material of proven

performance as manufactured [ Ireputalle concerns. Material shall (e falricated,
constructed and installed in accordance with the [est practices of the trade, and shall
operate satisfactoril_lwhen installed as specified herein and indicated on the Drawings.

2.02 DUCT SLISTEM

A. Underground duct s_stem shall consist of parallel runs of Schedule 40 PVC conduit

encased in concrete envelopes, unless otherwise specified herein or indicated on the
Drawings.

Nonmetallic conduit 0ints shall (e made with standard Schedule 40 PVC couplings
and PVC solvent cement of the same manufacturer as the conduit. All PVC conduit
shall Ce supplied [ the same manufacturer. All 0ints shall _e staggered, installed in
accordance with the manufacturer’s recommendations, and made watertight.

Base and intermediate conduit spacers shall (e furnished to provide a minimum of
three-inch [3”) separation between conduits. Conduit spacers shall (e provided in the
proper size as required for the conduit that they secure. For example, a 4” conduit
spacer shall not be used to secure a 2” conduit. Conduit spacers shall (e as
manufactured [11Carlon Electrical Products Compan(] Aeroluip Corporation,
Underground Devices, Incorporated, or e[ ual.

. All 90 degree conduit ell'ows and/or comlinations of adiacent conduit el ows that form

a 90 degree [end shall ['e rigid galvanized steel conduit.

2.03 ELECTRIC MANHOLES

A. The concrete manholes shall e complete with metal frames and covers of size and

1118

location as specified herein and shown on the Drawings.

Manhole frames and covers shall [e doulle leaf aluminum construction. Leaf covers
shall be constructed of ¥2” diamond pattern plate. Manhole frames and covers shall be
reinforced for 300 I /sClft. for applications not sullect to deliCerate vehicular traffic(’

Tl pe [D-AL as manufactured [11The Bilco Compan(] or e[ual. Manhole, frames, and
covers shall e AASHTO H20 heavidutlifor applications sulTect to delilerate
vehicular trafficC T pe 'D-AL H-20 as manufactured [1T1The Bilco Compan(] or elual.
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All electric manholes shall (e provided with heavl1dutlInon-metallic calle racks.
Calle racks shall Le rated for the application, with a minimum loading of 450I(s per
rack arm. Calle rack sCstem shall [e Heavl]Dut[It[pe as manufactured [
Underground Devices, Incorporated or el ual.

2.04 ELECTRIC HANDHOLES

A

The electric handholes shall (e a precast pol_mer concrete enclosure suitalle for use
as part of an underground electric racewalls[stem. The enclosure shall meet or
el ceed the reLuirements of ANSI/SCTE 77-2010.

B. The enclosure design and test load rating shall (e Tier 15.

The enclosure shall ‘e the straight side design to allow eas! ladustment of [0l /to
grade. The LolIshall (e stackalle for increased depth.

Handhole opening size shall be as required to suit the application, 6” X 8”, minimum.

Eltra heavlldutJcovers shall (e furnished and installed with Tier 15 enclosures.
Covers shall (e provided with cover hooks.

The electric handholes shall be Style “PG” or “PC” (as required) Quazite boxes as
manufactured [ 1Hul 1 ell, Pencell Plastics el uivalent, Highline Products el uivalent, or
elual.

PART 3 - ELIECUTION

3.01 GENERAL

A.

The underground duct s stem, manholes, and handholes shall (e installed as specified
herein, indicated on the Drawings, and in accordance with manufacturers’ instructions.

3.02 DUCT SIISTEM

A

1118

All underground conduit shall (e encased in concrete and shall e reinforced.
Encasement and reinforcement shall (e as indicated in the standard details. Concrete
shall Ce furnished and installed in accordance with Section 03300. Reinforcing steel
shall (e furnished and installed in accordance with Section 03200.

. Concrete pours shall ['e complete from handhole to handhole and from manhole to

manhole where practical le. Partial pours in general shall not (e permitted. Where a
complete pour is impractical, written authorization shall ['e oltained from the Engineer
for the partial pour.

Conduit ductCank elevations at the manholes and handholes shall [e [lased on
minimum ductank cover as indicated in the standard details, or deeper to avoid
conflicts with other ol stacles. Where deviation is necessarl]to clear unforeseen
ol stacles, the elevations mallle changed after authorization [1/the Engineer.

Slope all conduits continuouslilawal 'from structures and [uildings with a minimum
slope of 3” per 100’ unless otherwise indicated on the Drawings.

UNDERGROUND ELECTRICAL
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The minimum clearance from the top of the concrete encasement and finished grade
shall (e as indicated in the standard details, e[ cept where otherwise accepted in
writing [IJthe Engineer or shown on the Drawings.

Care shall [ e el ercised during el cavation for the duct [‘anks to prevent digging too
deep. Backfilling of low spots with earth fill will not Ce permitted unless thoroughll
compacted and acceptalle to the Engineer.

The conduits in a ductank shall ['e arranged as shown on the Electrical detail sheet.
Where no specific ductlank arrangement is shown on the Drawings, the Contractor
shall arrange conduits within each duct ank [ased on field conditions. Spare conduits
shown going from ductanks into [uildings or structures shall [e stulled up in the
location(s[as indicated on the Drawings.

A minimum of one [1ground rod, furnished in accordance with Section 1170, shall (‘e
driven adiacent to each manhole, handhole, or other concrete (o1 A No. 4/0 AWG
[are copper ground cal le shall ['e connected [etween this rod and the copper ground
strap using a silicon [ronze connector. All ground rods shall (e interconnected [ 1]
means of the No. 4/0 AWG [are copper ground calle located within each duct [ank.
The ends of these calles shall also e connected to sulstation and/or Luilding ground
[uses where the conduits terminate.

Care shall e eLercised and temporar(plugs shall e installed during installation to
prevent the entrance of concrete, mortar, or other foreign matter into the conduit
sLstem. Conduit spacers shall [e utilized to support conduit during the pouring of
concrete to prevent movement and misalignment of the conduits. Conduit spacers
shall be installed in accordance with manufacturer’s instructions unless otherwise
noted. Horizontal spacing of conduit spacers along ductlank shall ['e as indicated on
the Standard Details.

Large radius el ows shall (e used for all 90 degree conduit [‘ends in the duct sl stem.
The following shall "e the minimum el ow radii:

TRADE SIZE 1” 1% 2’ 2% 3’ 3% 4”
MIN. RADIUS 127 247 247 247 36” 36" 48"

Prior to pulling calles, the Contractor shall thoroughlclean the inside of each length
of conduit [T1swalling.

After all calles have een installed, all spare and/or unused conduit openings shall 'e
sealed or plugged as specified in Section 17111. A 250 I[L test pull rope shall (e
provided in the entire length of all spare and/or unused conduits.

. Where connections to elisting underground conduits are indicated, el cavate to the

malimum depth necessarll After addressing the elisting conductors, cut the conduits
and remove loose concrete from the conduits [efore installing new concrete encased
ducts. Provide a reinforced concrete collar, poured monolithicallJwith the new duct
line, to take the shear at the 0int of the duct lines.

Construct concrete-encased conduits connecting to underground structures to have a
flared section adiacent to the manhole to provide shear strength. Construct
underground structures to provide shear strength. Construct underground structures to
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provide for keling the concrete encasement of the duct line into the wall of the
structure. Use vilrators when this portion of the encasement is poured to ensure a
seal [etween the encasement and the wall of the structure.

Sill[Tllinches alove all duct [lanks, the Contractor shall furnish and install a two (21
inch wide red plastic electrical hazard tape. Tapes shall (e metallic detectalle t[pe
and shall have a continuous message in bold black letters: “ELECTRIC LINE BURIED
BELOW.” Tape shall be Detectable Identoline by Brady, or equal.

The Contractor shall perform all earthwork including e_cavation, [ackfill, [edding,
compaction, shoring and [racing, grading and restoration of surfaces and seeded
areas distured during the elecution of the work.

3.03 ELECTRIC MANHOLES

A

Electric manholes shall e installed to a sufficient depth to accommodate the reluired
grading of ducts as well as maintaining a minimum distance of 14” from the bottom of
the lowest duct centerline entrances to finished floor line and/or highest duct centerline
entrance to the roof. All manholes shall be built on, or placed over a 6” layer of well-
tamped gravel.

Duct envelopes and conduit with Cell ends shall enter at approlimatelliright angles to
the walls, eLcept as malotherwise (e shown on the Drawings.

All concrete work and fulllJassem(led manholes shall (e completel iwatertight and
shall Le furnished with sloped floors that pitch towards a drain. The outside surfaces
shall (e coated with an approved asphaltic waterproofing compound [all sides, [ottom,
and roofl] Precast concrete manholes malll e installed however, all re[ uirements of
this section and other divisions of the Specifications and the details shown on the
Drawings shall appl(]

Install pulling ele irons imedded in walls opposite each duct entrance securel(]
fastened to manhole reinforcing rods. All hardware shall e hot-dipped galvanized
steel. Copper [ars shall ['e provided in the walls for grounding. No. 4/0 AWG [are
copper cal les shall ['e connected to these ["ars and all non-current carrling metal parts
shall (e grounded to these copper [ars.

All calles shall ['e well supported on walls [TJnonmetallic calle racks. The calle racks
shall Ce heav[+dutJt[pe for medium and low voltage power calles and light dut(Jt[pe
for control, signal, communications and similar small conductors. All racks shall (e
rigidlJattached to the wall and el uipped with adiustalle rack arms.

3.04 ELECTRIC HANDHOLES

A.

1118

Electric handholes shall [e installed to a sufficient depth to accommodate the reluired
grading of ducts as well as maintaining a minimum distance of 9” from the bottom of
the lowest duct centerline entrances to finished floor line and/or highest duct centerline
entrance to roof. All handholes shall be built on, or placed over a 6” layer of well-
tamped gravel.

Duct envelopes and conduit with Cell ends shall enter at approlimatelliright angles to
the walls, elcept as mallotherwise ['e shown on the Drawings.

UNDERGROUND ELECTRICAL
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C. Allfullllassem( led handholes shall [ e completell/watertight.

D. All individual cables and/or bundles of conductors shall be identified and “dressed”
along the wall of the enclosure. Calle racks as specified herein shall ['e provided if
anChandhole dimension e[ceeds 24 inches.

3.05 TESTING

A. All tests shall [e performed in accordance with the re_uirements of the General
Conditions and Division 1. The following tests are rel uired:

1. Field tests

a. Field tests for all completed duct sl stems shall consist of pulling a swal !
through each conduit followed [1]a mandrel e[ ual in size to 851 of the conduit
inside diameter.

[l After testing, all conduits shall ['e capped after installation of a suita’le pull
rope. All field tests shall Ce witnessed [ the Engineer.

END OF SECTION

1118 UNDERGROUND ELECTRICAL
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SECTION 10123
LOW VOLTAGE WIRE AND CABLE

PART 1 - GENERAL

1.01 THE RECJUIREMENT

A. The Contractor shall furnish, install, connect, test, and place in satisfactorJoperating
condition, all low voltage wire and cal le indicated on the Drawings and as specified
herein and/or re_uired for proper operation. The work of connecting calles to
eluipment and devices shall (e considered a part of this Section. All appurtenances
reluired for the installation of calle and wire s(stems shall (e furnished and installed
[IJthe Contractor.

B. The scope of this Section does not include internal wiring factorllinstalled [ ]electrical
e_uipment manufacturers.

C. Reference Section 1000, Basic Electrical Re[uirementsSection 10111, Conduit[]
Section 1118, Underground ElectricalCand Section 1130, BolLes.

1.02 SUBMITTALS

A. In accordance with the procedures and reuirements set forth in the General
Conditions and Section 01300, Sulmittals, the Contractor shall o tain from the wire
and cal le manufacturer and sul mit the following:

1. Shop Drawings
2. Reports of Field Tests
3. Wiring ldentification Methods
B. Each sulmittal shall (e identified [11the applicalle specification section.
1.03 SHOP DRAWINGS

A. Each suimittal shall (e complete in all respects, incorporating all information and data
listed herein and all additional information reluired for evaluation of the proposed
materialls compliance with the Contract Documents.

B. Partial, incomplete, or illegille Sulmittals will ['e returned to the Contractor without
review for resul mittal.

C. Shop drawings shall include [ut not (e limited to:

1. Product data sheets.

2. Calle pulling calculations [if reluired!.

3. Wiring identification methods and materials.

1123 LOW VOLTAGE WIRE AND CABLE
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1.04 IDENTIFICATION

A. Each calle shall (e identified as specified in Part 3, E[ecution, of this Specification.

1.05 CABLE PULLING CALCULATIONS

A. The Contractor shall suLmit calle pulling calculations. These calculations, to [e

performed (1 1a currentllregistered professional engineer in the State of Florida, shall
define pulling tension and sidewall loading (sidewall [earing pressure values(for all
installations of [ 00VAC, [1/0 conductors and larger greater than 200 feet in length.
Calculations for straight horizontal installations of [00VAC, (1/0 conductors and larger
greater than 200 feet are not reluired.

PART 2 - PRODUCTS

2.01 MANUFACTURERS

A. The wire and calle to Le furnished and installed for this prolect shall [e the product of

B.

manufacturers who have [een in the [usiness of manufacturing wire and calle for a
minimum of ten (1001 ears. Wire and calle shall ['e designed, constructed and
installed in accordance with the [est practices of the trade, and shall operate
satisfactorill lwhen installed as specified herein and indicated on the Drawings. Onl(]
one [10manufacturer for each wire and calle t[pe shall Ce permitted.

The wire and calle manufacturer shall Ce ISO 9000 registered.

2.02 POWER WIRE AND CABLE

A. Power calle and wire shall consist of stranded, copper conductor with insulation tCpe

THHN, 90[C for drilocations and THWN, 757C for wet locations.

Conductors shall (e stranded copper per ASTM-B8 and B-3, and Class B or C
stranding contingent on the size unless otherwise specified. Minimum size wire shall
e No. 12 AWG.

Multi-conductor power cal le assemllies shall [le UL 1277 Listed, provided with a
Tonding conductor, and furnished with an overall PVC [acket.

. Power wire and calle shall (e as manufactured 1 the Okonite Compan(] the

Southwire Compan(] General Calle, or e[ual.

2.03 CONTROL CABLE

A

1123

700 volt control cal'le shall consist of stranded, copper conductor with insulation t'pe
THHN, 90(C for dr(llocations and THWN, 75(C for wet locations, and "00V.

Conductors shall (e stranded copper per ASTM B-8 and B-3, and Class B or C
stranding contingent on the size unless otherwise specified. Minimum wire size shall
"e No. 14 AWG.

Multi-conductor control calle assemUlies shall Ce UL 1277 Listed, provided with a
“onding conductor, and furnished with an overall PVC [acket.

LOW VOLTAGE WIRE AND CABLE
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D. Control calle shall Ce as manufactured [11the Okonite Compan(] the Southwire

Compan(]} General Calle, or el ual.

2.04 LIGHTING AND RECEPTACLE WIRE

A

C.

The lighting and receptacle [ranch circuit wire shall consist of solid, copper conductors
with insulation tCpe THHN, 90[C for dr['locations and THWN, 75.C for wet locations.

Conductors shall [e solid copper per ASTM- B-3. Minimum size wire shall (e No. 12
AWG.

Lighting and receptacle wire shall e as manufactured [ /the Okonite Compan(] the
Southwire Compan(] General Calle, or e[ ual.

2.05 INSTRUMENTATION CABLE

A.

C.

The instrumentation cal le for analog signals shall (e single, shielded, twisted pairs or
triads with 00 volt insulation and shall have a 75LC minimumLinsulation rating.

. Conductors shall e tin or allolIcoated [if availallel soft, annealed copper, stranded

per ASTM-B8, Class B stranding unless otherwise specified. Minimum size wire shall
e No. 1AWG.

The instrumentation cal le shall ['e Okoseal-N T pe P-OS for single pair or triad
applications and Okoseal-N T pe SP-OS for multiple pair or triad applications as
manufactured [ ithe Okonite CompanLl] Belden eluivalent, Southwire Compan(J
eluivalent, or el ual.

2.000 CONDUCTOR IDENTIFICATION

A.

1123

Conductors shall ['e identified using a color coding method. Color coding for individual
power, control, lighting, and receptacle conductors shall e as follows:

1. 480/277V AC Power

Phase A - BROWN
Phase B - ORANGE
Phase C - LELLOW
Neutral - GRE(]

2. 120/208V or 120/240V AC Power

Phase A - BLACK
Phase B - RED
Phase C - BLUE
Neutral - WHITE

3. DC Power

Positive Lead - RED
Negative Lead - BLACK

4. DC Control
All wiring - BLUE

LOW VOLTAGE WIRE AND CABLE
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