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Amendments to the

2002 Water System Standards

Description WSS Section Modified Approval Date
Off-Site Fire Protection Division 100, Section 111, Sub-section 111.03 Fire 7/30/21
Flows, Duration and Hydrant Spacing
Turbine Meter Splice Length Division 400, Section 403 Standard Details 3/25/21
Approved Material Division 400, Section 402 Sub-Section II Valves and 2/26/21
J&S Valve, Inc. Appurtenances
Chlorination of Pipelines Division 300, Section 302, Sub-section 302.29 12/16/20
Chlorination of Water Pipeline
Bonded Dielectric Coating Division 500, Water System External Corrosion Control 10/5/20
Standards, Volume 3, dated 1991
Type and Classes of Mains, and |Division 100, Section 102, Sub-section 102.05 Type, 7/29/19
Pipe Cushion Class and Division 200, Section 209, Sub-section 209.02
Pipe Cushion
Expanded Metal Fencing Division 100, Section 105, Sub-section 105.08 Perimeter 8/2/18
Fence and Division 300, Section 303, Sub-section 303.34
Expanded Metal Fence and Gate
Polyethylene Encasement and Division 200, Section 202 - Ductile Iron Pipe, Fittings, 11/17/16
Exterior Coating and Appurtenances
Approved Material Division 400, Section 402, Sub-section III Service 5/6/16
The Ford Meter Box Company, |Laterals, Fittings and Appurtenances
Inc.
Trench Backfill Division 400, Section 403 Standard Details 4/29/16
Ductile Iron Pipe Division 200, Section 202 - Ductile Iron Pipe, Fittings, 4/15/16
and Appurtenances
Approved Material Division 400, Section 402, Sub-section III Service 5/13/15
DFW Plastics, Inc. Laterals, Fittings and Appurtenances
Plastic Pipe Division 200, Section 204 Plastic Pipe; Division 300, 4/23/15
Section 302 Water Mains and Appurtenances, Sub-
sections 302.14 Plastic Pipe & 302.15 Fittings and
Specials
Water Main Clearances Division 100, Section 102 Mains, Sub-section 102.01 4/23/15
Location
3/4" Meter Splice Length Division 400, Section 403 Standard Details 12/8/14
Approved Material Division 400, Section 402 Sub-section I Pipes and 9/19/14
Christy's Appurtenances
Approved Material Division 400, Section 402, Sub-section IV Fire Hydrants 6/20/14

Clow Valve Company




Description WSS Section Modified Approval Date
Brass Products - Lead Free Division 200, Section 211 Brass Products & Division 10/22/13
400, Section 402, Sub-section III Service Laterals,
Fittings and Appurtenances
Approved Material Division 400, Section 402, Sub-section III Service 1/4/13
Jensen Precast Laterals, Fittings and Appurtenances
Rescinding Approval for Division 200, Section 208 - Service Laterals and 12/14/12
Polyethylene (PE) Pipe Appurtenances, 208.03 Plastic Tubing
Brass Products Division 200, Section 211 Brass Products & Division 6/5/12
400, Section 402, Sub-section III Service Laterals,
Fittings and Appurtenances
Approved Material Division 400, Section 402, Sub-section III Service 5/14/12
Armorcast Laterals, Fittings and Appurtenances
Approved Material Division 400, Section 402 Sub-section I Pipes and 11/9/11
Romac Appurtenances
Approved Material Division 400, Section 402 Sub-section I Pipes and 9/14/11
IPEX Appurtenances
Rescinding Approval for Division 200, Section 203 Concrete Cylinder Pipe and 7/15/11
Concrete Cylinder Pipe Fittings
Rescinding Approved Material |Division 400, Section 402 Sub-section I Pipes and 4/29/11
Royal Pipe Systems Appurtenances
Approved Material Division 400, Section 402 Sub-section I Pipes and 11/4/10
METCO Appurtenances
Approved Material Division 400, Section 402 Sub-section I Pipes and 5/6/10
Advance Products and Systems | Appurtenances
Approved Material Division 400, Section 402 Sub-section I Pipes and 1/19/10
Garlock Appurtenances
Approved Material Division 400, Section 402 Sub-section I Pipes and 11/10/09
North American Pipe Appurtenances
Corporation
Approved Material Division 400, Section 402 Sub-section I Pipes and 10/27/09
Multi Fittings Appurtenances
Approved Material Division 400, Section 402 Sub-section I Pipes and 8/14/09
Diamond Plastics Appurtenances
FM Meter & Box Standard Division 400, Section 403 Standard Details 5/18/09
Details
Approved Material Division 400, Section 402, Subsection III Service 2/24/09
Polytubes Laterals, Fittings and Appurtenances
Minimum Utility Depth Division 100, Section 102 Mains, Sub-section 102.03 12/31/08
Cover & Division 400, Section 403 Standard Details
Approved Material Division 400, Section 402 Sub-Section II Valves and 12/18/08
American R/D Appurtenances




Description WSS Section Modified Approval Date
Approved Material Division 400, Section 402, Sub-section III Service 12/4/2008,
Armorcast Laterals, Fittings and Appurtenances amended

6/26/2015
Distance between main valves Division 100, Section 103 Sub-section 103.01 Location, 10/21/08
Type, Working Pressure
Nuts and bolts for flanged joints |Division 200, Section 202.04 Flanged Joint and Section 3/18/08
and fire hydrant break-off bolts |206.1 General
Approved Material Division 400, Section 402 Sub-section I Pipes and 10/31/07
Sigma Corporation Appurtenances
Approved Material Division 400, Section 402 Sub-section I Pipes and 5/4/07
Star Pipe Products, Inc. Appurtenances
Electronic Markers New requirement 8/25/06
Approved Material Division 400, Section 402 Sub-section V Paints and 1/27/04
Pratt & Lambert Coatings
Cathodic Protection See 2021 Update of the Water System External Corrosion 1045403
Control Standards
Division 500_Section 1.2 (Part 2)_ Table 2
Approved Material Division 400, Section 402 Sub-section I Pipes and 8/12/03
Tripac Fasteners & NSS Appurtenances
Industries
Nuts and bolts for mechanical Division 200, Section 202.02 Mechanical Joint 7/22/03
joints
Approved Material Division 400, Section 402 Sub-section I Pipes and 6/20/03
Romac Appurtenances
Approved Material Division 400, Section 402 Sub-section V Paints and 5/23/03
Sherwin Williams Coatings
Rescinded 4/29/2011 Disasion400-—Section402 Sub-Section ] Pipes-and- 549/03
Approved-Material Appurtenances
Royal Pipe-Systems
Approved Material Division 400, Section 402 Sub-section V Paints and 5/12/03
FSC Coatings Coatings
Dis-approved Material Division 400, Section 402 Sub-section I Pipes and 3/24/03
Powerseal Appurtenances
Approved Material Division 400, Section 402 Sub-section III Service 11/27/02
James Jones Laterals, Fittings and Appurtenances
Approved Materials for Globe |Division 400, Section 402 Sub-Section II Valves and 11/22/02
Valves Appurtenances
Approved Material Division 400, Section 402 Sub-section V Paints and 7/11/02
PPG Industries Coatings




Description WSS Section Modified Approval Date
Approved Material Division 400, Section 402 Sub-section V Paints and 7/11/02
PPG Industries Coatings




BOARD OF WATER SUPPLY RICK BLANGIARDI, MAYOR

CITY AND COUNTY OF HONOLULU BRYAN P. ANDAYA, Chair
630 SOUTH BERETANIA STREET KAPUA SPROAT, Vice Chair
HONOLULU, HI 96843 g <o
www.boardofwatersupply.com NA"ALEHU ANTHONY

JADE T. BUTAY, Ex-Officio
JU[Y 30, 2021 ROGER BABCOCK, .Jr., Ex-Officio

ERNEST Y. W, LAU, P.E.

Manager and Chief Engineer

ELLEN E. KITAMURA, P.E. l}U
Deputy Manager and Chief Engineer

TO: WHOM IT MAY CONCERN
FROM: ERNEST Y. W. LAU, P.E., MANAGER AND CHIEF ENGINEER j
/\ BOARD OF WATER SUPPLY

SUBJECT: 2002 WATER SYSTEM STANDARDS AMENDMENT

Effective immediately for Oahu Only, the 2002 Water System Standards shall be
amended as follows:

DIVISION 100 — PLANNING, Section 111 - WATER REQUIREMENTS:

1. Delete Table 100-19 — FIRE FLOW REQUIREMENTS in its entirety and replace
with the following Table 100-19 — FIRE FLOW REQUIREMENTS, REVISED
7/2021 — FOR OAHU ONLY.



2002 Water system Standards Amendment

Page 2
July 30, 2021
Table 100-19 - FIRE FLOW REQUIREMENTS
REVISED 7/2021 - FOR OAHU ONLY
LAND USE FLOW (GPM)/DURATION (HRS)/FIRE
HYDRANT SPACING (FT.)
Agriculture 1,000/0.5/700
Single Family Residential 1,000/1/350
Duplex Residential 1,000/1/350
PUD Townhouse and Low Rise 1,500/1/250
Apartments
Schools, Neighborhood Businesses, 2,000/2/250
Small Shopping Centers, Hotels, and
High Rise Apartments
Light Industry, Downtown Business, 4,000/3/250
Large Shopping Center, and Hospitals
Heavy Industry, Hotels Subject to special review and control by
the Manager

Notes:

1. For FH placement on dead-end streets, the last FH shall be located at one half of
the spacing distance for FHs from the last parcel, house or unit (frontage
property line or to the driveway or access for the property).

Spacing of fire hydrant shall be measured along the roadway.

Adequate Off-site Fire Protection Distance Requirement: For all existing land
uses and developments requiring land use changes, the maximum distance
requirement between a FH and the property is as follows:

a. Residential — 350 feet

b. Commercial and Industrial — 250 feet

c. Agricultural — 350 feet

el A

If you have any questions, please contact Michael Domion, Support Branch Head,
Capital Projects Division, at 748-5740 or mdomion@hbws.org.

cc: Hawaii, Kauai and Maui Water Departments

MD:em

cc: J. Nikaido
K. Ihu
B. Usagawa
J. Elflein



BOARD OF WATER SUPPLY

CITY AND COUNTY OF HONOLULU

630 SOUTH BERETANIA STREET

HONOLULU, HI 96843 u
www.boardofwatersupply.com

March 25, 2021

TO: WHOM IT MAY CONCERN

FROM: ERNEST Y. W. LAU, P.E.
XMANAGER AND CHIEF ENGINEERy

SUBJECT: 2002 WATER SYSTEM STANDARD AMENDMENTS

RICK BLANGIARDI, MAYOR

BRYAN P. ANDAYA, Chair
KAPUA SPROAT, Vice Chair
RAY C. SOON

MaAX J. SWORD

NA’ALEHU ANTHONY

JADE T. BUTAY, Ex-Officio
ROGER BABCOCK, Jr., Ex-Officio

ERMEST Y. W. LAU, P.E.
Manager and Chief Engineer

ELLEM E. KITAMURA, P.E. L’b
Deputy Manager and Chief Engineer

The following amendment to the 2002 Water System Standards is effective immediately

for Oahu only:

Division 400, Section 403 STANDARDS DETAILS:

Replace Standard Detail M33 with the enclosed Standard Detail M33 Turbine
Meter, Installation-Notes and Tables, 2021 Revision. The splice length
(dimension F) on the table was updated to reflect the laying length of the meter.

If you have any questions, please contact Michael Domion, Support Branch Head,

Capital Projects Division at 748-5740, or mdomion@hbws.org.

Enclosure

cc. Kauai, Maui, Hawaii Water Departments




NOTES:

1.

10.

11.
12.

SEE M7, M8, M9 AND M10 FOR METER BOX FRAME AND COVER DETAILS. SEE DETAIL M26 FOR
METER BOX DETAIL.

. THE PROJECT SHALL PAY THE APPLICABLE WATER SYSTEM FACILITIES CHARGE AND FOR THE

METER WHICH WILL BE FURNISHED BY BWS AND INSTALLED BY THE CONTRACTOR WHEN THE
LATERAL IS INSTALLED.

. LOCATE BY—PASS BALL STOP IN METER BOX WITH ENOUGH SPACE BETWEEN METER AND WALL

FOR TEMPORARY BY—PASS STANDPIPE TO BE HOOKED UP.

. ELIMINATE 4" DRAINHOLES FOR WATERPROOFED MANHOLES.
. CENTER DIAL UNDER READING COVER.
. CONTRACTOR SHALL NOTIFY CUSTOMER SERVICE DIVISION IN WRITING AFTER THE PLAN IS

APPROVED, NO LATER THAN 120 DAYS, PRIOR TO WITHDRAWING METER FROM THE BWS
STOREYARD. SUCH NOTICE SHALL INDICATE NUMBER, SIZE, AND TYPE OF METER AND
APPROXIMATE MONTH AND YEAR METER IS ANTICIPATED TO BE DRAWN OUT. IF THE APPROVED
PLAN IS ALLOWED TO LAPSE, THE 120-DAY NOTICE WILL BE VOIDED.

. ALL METERS SHALL BE INSTALLED IN THE CONCRETE OR DIRT SIDEWALK AREA WITH CONCRETE SLAB.

(SEE PLATE M43)
CONCRETE SHALL BE DWS 3500.
REINFORCING STEEL SHALL BE ASTM A615 GRADE 60.

DESIGN IS BASED ON: 250 PSF LIVE LOAD; 0 SURCHARGE; 60 PCF/FT AT REST PRESSURE;
AND WATER TABLE BELOW BOTTOM SLAB, PER AASHTO LRFD BRIDGE DESIGN SPECIFICATIONS

(1998). NON—TRAFFIC TYPE.

SPECIAL INSPECTION SHALL BE PROVIDED DURING CONSTRUCTION FOR CMU WALL.
STRUCTURAL STEEL SHAPES SHALL BE ASTM A-36. HOT DIP GALVANIZED AFTER FABRICATION.

TURBINE METERS
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REVISION

TURBINE METER
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STANDARD
DETAILS

33

INSTALLATION-NOTES AND TABLES
SCALE: NTS




BOARD OF WATER SUPPLY

CITY AND COUNTY OF HONOLULU
630 SOUTH BERETANIA STREET
HONOLULU, HI 96843

www.boardofwatersupply.com

RICK BLANGIARDI, MAYOR

BRYAN P. ANDAYA, Chair
KAPUA SPROAT, Vice Chair
RAY C. SOON

MAX J. SWORD

NA’ALEHU ANTHONY

JADE T. BUTAY, Ex-Officio
February 26, 2021 ROGER BABCOCK, Jr., Ex-Officio

ERNEST Y. W, LAU, P.E.

Manager and Chief Engineer

ELLEN E, KITAMURA, P.E. ',h)
Deputy Manager and Chief Engineer

Mr. John Bolender, President
J&S Valve, Inc.

2323 1%t Street

Huffman, Texas 77336

Dear Mr. Bolender:
Subject: Your Letters Dated April 4, 2020 and February 13, 2021, Regarding

Requesting Inclusion in the Approved Materials List of the Water System
Standards for J&S Valve

Thank you for the additional information to address our concerns with compliance to the
Water System Standards. We approve the following J&S valves for inclusion into the
Approved Materials List of the Water System Standards:

1. J&S Series 6000 Resilient Seated Gate Valve, AWWA C509, 4-inch to 12-inch
only.

2. J&S Series 7800 Metal Seated Rolling Double Disc Gate Valves, AWWA C500,
16” to 42" only.

If you have any questions, please contact Michael Domion, Support Branch Head,
Capital Projects Division, at 748-5740 or mdomion@hbws.org.

L4

ERNEST Y. W. LAU, P.E.
/5/ Manager and Chief Engineer

Very truly yours



SERIES 6000 - AWWA C509/C515

SIZES: 2" - 108”

2" OPERATING NUT

OR HAND WHEEL
Ductile Iron

STEM

Stainless Steel
(Other Materials, Available)

SEAL PLATE
Ductile Iron

BONNET
Ductile Iron

STEM NUT

Low-Zinc
Aluminum Bronze

WEDGE
Ductile Iron
Encapsulated with

EPDM Rubber
(Other Elastomers, Available)

w55k,
O W N\
waTmouaTy | AWWA

APPROVED  ANSI/NSF 372  Compliant

JANDSVALVE.COM

L o ST

.\‘

TRIPLE O-RING
STEM SEALS
EPDM

(Other Elastomers, Available)

THRUST COLLAR

with 2 Brass
Thrust Bearing

O-RING GASKET
EPDM

(Other Elastomers, Available)

NUTS, BOLTS,
WASHERS

Stainless Steel

BODY
Ductile Iron

COATING

ANSI/NSF-61 Fusion Bond
Epoxy

(Inside and Outside per AWWA C550)

TYPES

Non-Rising Stem (NRS)
or Outside Screw and
Yoke (OS&Y)

END-CONNECTIONS
Flange or Mechanical Joint

Design and Materials Subject to Change Without Notice. Call for Verification and Any Updated Drawings



METAL SEATED ROLLING DOUBLE DISC GATE VALVE

SERIES 7800 - AWWA C500 - NRS TYPE

FLANGED - SIZE 16" TO 48" « BEVEL GEAR » BYPASS

]

w
2 i i No. Part Name Material
15 Ductile Iron ASTM A536
! Body 65-45-12
3 14 9 Bonnet Ductile Iron ASTM A536
n 24 | 65-45-12
10 Ductile Iron ASTM A536
3 Yoke _ 65-45-12
= /%/ N\ 27 \ 4 Upper Wedge Ductile I6r2n4§3112'M A536
é / j‘ s Lower Wedge Ductile ggl/sx_sgm A536
2 % \ 5 - Ductile Iron ASTM A536
isc
Aﬁr\ m \ 65-45-12
@ ) H
1991 ! 7 Stem *304 Stainless Steel
19 ° ° I —
® ® EHi Disc Seat Ring Aluminum Bronze
) ®
BIZin I 9 Body Seat Ring Aluminum Bronze
M
23 ° E ® 10 Bonnet Bushing Bronze
[} [} I I}
7 @?% . T 1 Yoke Bushing Bronze
ny C \ Ductile Iron ASTM A536
5 12 Follower Flange 65-45-12
k:{ § 13 O-Ring Cartridge Bronze
I Upper O-Ring Seal
/u g ﬂ 14 TV 2 EPDM
@ %4\9 15 |  Gland Bolt, Nut 316 Stainless Steel
1
/,— | 16 Scraper Bronze
@/ I HA1 { 17 Scraper Bolt 316 Stainless Steel
( h i — _n-__
@/ | ) | 1 18 Track, Screw 316 Stainless Steel
]& i i d 19 | Bolt, Nut, Washer 316 Stainless Steel
®/ (5 O 22 20 | Bolt, Nut, Washer 316 Stainless Steel
23 :
Ductile Iron ASTM A536
L 21 |Clean-Out Port Cover - |65'42'81-|2-M i
uctile Tron
T 22 | Bypass Port Cover 65-45-12
23 | Lower O-Ring Seal EPDM
) Approx. 24 1-%" NPT Plug Brass
Size Model L H H1 w M Weight(lbs.) - — " ~
evel Gear ssembly
16" 7816 20" 49 )o" 13 %" 27 )" 26 )" 1,550
18" 7818 20" 54 %" 14 7" 310" 27 1" 2,060 26 [Bypass AWWA C500 Assembly
20" 7820 24" 59" 16 %" 34 %," 29 )" 2,855 27 O-Ring EPDM
24" 7824 27" 66 15" 194" 39 %" 333" 3,762
30" 7830 30" 81" 23%6" | 484" | 387" 71 *Bronze Stem Available
36" 7836 33" 89 ¥," 26 %" 56 J," 42 %" 10,105
42" 7842 36" 106 J4" 300" | 63'%s" | 47 H" 14,738
48" 7848 40" 116 14" | 36 %s" 710" 64 )" 20,044
Features:
» Design and Materials Exceed AWWA C500. JsS Valve Metal Seated Rolling Double
=

* Flange Ends Conform to ASME B16.1 Class 125 and

ANSI/ AWWA C110/ A21.10.
= Epoxy Coatings In and Out per AWWA C550.
= Valve Dimensions are Approximate and Must be Verified

Before Installation.
= 250 PSI Working Pressure.

= ANSI / NSF 61 Certified.

2323 1st Street, Huffman, TX 77336
281-324-3990 www.JANDSValve.com

Drawn By: J. Cota | Date: 4-6-20

Disc Gate Valve AWWA C500
Series 7800 16" to 48" with
Bevel Gear, Bypass, Flanged

S.0.No.:
Project: REV
) § A




BOARD OF WATER SUPPLY

KIRK CALDWELL, MAYOR

CITY AND COUNTY OF HONOLULU B AHOAT,
630 SOUTH BERETANIA STREET mﬁugm ss'gggxr, Vice Chalr
HONOLULU, HI 96843 s
www.boardofwatersupply.com U MAX J. SWORD

ROSSE S. SASAMURA, Ex-Officio

October 5, 2020 JADE T, BUTAY, Ex-Officio

ERNEST Y. W. LAU,PE.
Manager and Chief Enginaer

ELLEN E. KITAMURA, B E.
Deputy Manager and Chief Engineer

TO: WHOM IT MAY CONCERN
FROM: ERNEST Y. W. LAU, P.E., MANAGER AND CHIEF ENGINEER
BOARD OF WATER SUPPLY MP

SUBJECT: 1991 WATER SYSTEM EXTERNAL CORROSION CONTROL
STANDARDS AMENDMENT

For Oahu Only, the 1991 Water System External Corrosion Control Standards shall be
amended to require a bonded dielectric coating for ductile iron pipes and fittings in
combination with the required cathodic protection. The bonded dielectric coating shall
be a 100% solids polyurethane or epoxy, and shall be in lieu of polyethylene
encasement or a bonded tape coating. The bonded dielectric coating requirements
shall be in accordance with the enclosure specifications.

All construction plans received by the Board of Water Supply after October 30, 2020,
shall comply with the above amendments.

If you have any questions, please contact Michael Domion, Support Branch Head,
Capital Projects Division, at 748-5740 or mdomion@hbws.org.

Enclosure

cc: Hawaii, Kauai and Maui Water Departments

MD:em

cc: M. Fuke, K. lhu, B. Usagawa
Construction, Design and Plans Review, Support, M/E




BONDED DIELECTRIC COATING

SECTION 1. GENERAL
1.1 Overview

1.1.1  The Contractor shall furnish all tools, equipment, materials, and supplies and shall perform
all labor required to complete the exterior 100% solids polyurethane or epoxy shop coating
application on new ductile iron water transmission pipeline to be buried in soil. This
specification also requires field touchups on damaged coatings. This work shall include all
precleaning, surface preparation, coating application on ferrous surfaces, protection of
surfaces not to be coated, cleanup, and appurtenant work, in accordance with the
requirements of the Contract Documents.

1.1.2  The ductile iron pipe shall be provided to the coating applicator without an asphaltic
coating.

1.1.3  All coatings, solvents, equipment, and procedures necessary to complete the work specified
in the Contract Documents shall be suitable for potable water and soil exposure.

1.1.4  The coating system schedules summarize the surfaces to be coated, the required surface
preparation, and the coating systems to be applied. Coating notes on the drawings are used
to show exceptions to the schedules, to show or extend the limits of coating systems, or to
clarify or show details for application of the coating systems.

1.2 Definitions

1.2.1  Contractor shall be defined as the coating applicator in the shop and the field applicator for
touch ups.

1.2.2  Inspector shall be defined as a Quality Assurance/Quality Control person knowledgeable
with SSPC and NACE standards and general coating industry standards. This person may
be retained by BWS, shop applicator, or by the pipe installer.

1.2.3  Touchup shall be defined as a repair made by the shop applicator or field installer. The
criteria for repairs are as defined in paragraphs 3.11 and 3.12.

1.3 Reference Specification, Codes, and Standards

ASTM International

D2240 Standard Test Method for Rubber Property — Durometer Hardness

D4414 Standard Practice for Measurement of Wet Film Thickness of Organic
Coatings by Notched Gauges

D4541 Standard Test Method for Pull-Off Strength of Coatings Using Portable
Adhesion Testers

D5402 Standard Practice for Assessing the Solvent Resistance of Organic
Coatings Using Solvent Rubs

D7393 Standard Practice for Indicating Oil in Abrasives

BONDED DIELECTRIC COATING 1



Code of Federal Regulations Title 40, Environmental Protection Agency
40CFR Part 59 Table 1 — VOC Content Limits for Industrial Coatings

National Association of Corrosion Engineers (NACE) International

SP0188 Discontinuity (Holiday) Testing of New Protective Coatings on
Conductive Substrates
SP0287 Field Measurements of Surface Profile of Abrasive Blast Cleaned Steel

Surfaces Using Replica Tape

National Association of Pipe Fitters

500-03 Surface Preparation Standard for Ductile Iron Pipe and Fittings in Exposed
Locations Receiving Special External Coatings and/or Special Internal
Linings

SSPC - Steel Structures Painting Council, the Society for Protective Coatings

PA1 Shop, Field, and Maintenance Painting of Steel

PA2 Procedure for Determining Conformance to Dry Coating Thickness
Requirements

SP1 Solvent Cleaning

SP2 Hand Tool Cleaning

SP3 Power Tool Cleaning

SP7 Brush Off Blast Cleaning

SP11 Power Tool Cleaning to Bare Metal

Vol. 1 Good Painting Practice

1.4 Contractor Submittals
1.4.1 Qualifications of the Shop Applicator

1.4.1.1 Letter identifying the person responsible for Quality Assurance/Quality Control
(QA/QC) at the shop coating facility. This person shall have a minimum of 10
years of experience in the surface preparation of metals and application of the
specified coatings. This person shall have a SSPC or NACE training certification
and shall be familiar with the industry standards. This person will be responsible
for submitting QA/QC documentation to the Owner.

1.4.1.2 A copy of a typical QA/QC inspection report containing inspection items listed in
Paragraph 3.10 of this Specification.

1.4.1.3 Three references which verify that the shop painting facility has demonstrated
successful application of the specified coating systems in the past 5 years.
Provide the structure name and size (area of coating), time of completion, the
owner’s name, address, and telephone number for each installation referenced.

1.4.1.4 The manufacturer shall provide written certification that the shop painting
facility’s supervisor and each applicator performing Work on the project have
been trained and approved by the manufacturer to apply the selected coating
system.

1.4.1.5 A written certification from the shop painting facility stating that it is qualified
and experienced in the application of the specified coating systems.

BONDED DIELECTRIC COATING 2



1.4.1.6 The Contractor shall provide a letter states the type of mixing, spraying, heating,
and environmental control equipment for the specified coating products.

1.4.2 Complete data on each type and kind of paint, and materials shall be submitted for review.
Acceptance shall be received from BWS before the paint is applied. This procedure must
be followed whether or not the paint that the Contractor proposes to use is named in the
Contract Documents. Submitted data shall show where and for what uses each paint
product is proposed with cross-reference made to sections of these Specifications. Paint
material submittals shall include the following:

1.4.2.1 Safety data sheets for all products used at the jobsite, including paints, thinners,
solvents, and cleaners.

1.4.2.2 Product Data Sheets for all coating products with the following information:

1.4.22.1 Surface preparation requirements for immersion service or
severe environments

14222 Minimum and maximum wet and dry film thickness per coat

1.4.2.2.3 Minimum and maximum cure, induction, and pot lifetimes

1.4.2.2.4 Temperature and humidity requirements during and after
application

1.4.2.2.5 Proper storage and shelf life at various temperatures

1.4.2.2.6 EPA Method 24 results to verify compliance with 40 CFR 59 for
VOC’s

1.4.2.2.7 Tensile, elongation, moisture vapor transmission rate, and

abrasion testing results.
1.4.3 Manufacturer’s product data sheet for each abrasive material to be used with the following:

1.4.3.1 Technical data sheet for each product used, including statements on the
suitability of the material for the intended use.

1.4.3.2 State and country of origin.
1.4.3.3 Safety data sheet for each product, if applicable.
1.4.3.4 Size/mesh and percentage by weight of each component

1.4.4  Paint Manufacturer's Information: For each paint system to be used, the Contractor shall
submit the following listed data at least 30 days prior to coating:

1.4.4.1 Paint manufacturer's technical application instructions for application, heating
materials, mixing, spray tip sizes, and hose pressures.
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1.4.4.2 The manufacturer shall provide written certification that the coating Contractor's
supervisor and each applicator performing Work on the project have been trained
and approved by the manufacturer to apply the selected coating system. The
manufacturer shall state whether or not it has verified that the Contractor is going
to use the proper mixing, coating application, heating, and environmental control
equipment for the specified coating products.

1.4.4.3 Drawing details for field repairs or coating terminations at joints, fittings, or
special pipe sections (where applicable).

1.5 Safety and Health Requirements

1.5.1 Head and face protection and respiratory devices shall include protective helmets
conforming to the requirements of ANSI Z 89.1, which shall be worn by all persons at all
times while in the vicinity of the work. In addition, workers engaged in or near the work
during abrasive blasting shall wear eye and face protection devices meeting the
requirements of ANSI Z 87.1 and a respirator with appropriate filter.

1.5.2  Where ventilation is used to control potential exposures to workers, as set forth in Section
1910.94 of the OSHA Regulations for Construction, ventilation shall be adequate to reduce
the concentration of the air contaminant to the degree that a hazard to the worker does not
exist. Methods of ventilation shall meet the requirements set forth in ANSI Z9.2.

SECTION 2. PRODUCTS
2.1 General

2.1.1 Definitions: The term "paint," "coatings," or "finishes," as used herein, shall include
surface treatments, paints, and all other protective coatings, whether used as a pretreatment,
primer, intermediate coat, or finish coat. The term "DFT" means minimum dry film
thickness.

2.1.2  General: Coating materials shall be sealed in new containers that plainly show the
designated name, formula or specification number, batch number, color, date of
manufacture, manufacturer's directions, and name of manufacturer, all of which shall be
plainly legible at the time of use.

2.1.3  The Contractor shall use coating materials suitable for the intended use and recommended
by their manufacturer for buried and groundwater environments. Materials shall be
delivered unopened to the applicator in their original containers bearing the manufacturer's
label, completely identifying the contents, date of manufacture, volatile organic
compounds (VOCs), and listing directions for their proper use. No products shall be
allowed on site that do not conform with 40 CFR Part 59.

2.1.4 Compatibility: In any coating system, only compatible materials from a single

manufacturer shall be used in the work. Particular attention shall be directed to
compatibility of all applied coats.
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2.1.5 Protective Coating Materials: Products shall be standard products produced by recognized
manufacturers who are regularly engaged in production of such materials for essentially
identical service conditions. Where requested, the Contractor shall provide BWS with the
names of not less than 5 successful applications of the proposed manufacturer's products
demonstrating compliance with this specification requirements.

2.1.6  Substitute or "Or-Equal" Submittals: Unless otherwise specified, materials are from the
catalogs of the companies listed herein. Materials by other manufacturers are acceptable
provided that they are established as being compatible with and of equal quality to the
coatings of the companies listed. The Contractor shall provide satisfactory documentation
from the firm manufacturing the proposed substitute or "or-equal" material that said
material meets the specified requirements and is equivalent or better than the listed
materials in the following properties:
2.1.6.1 Minimum and maximum cure times before immersion

2.1.6.2 Moisture vapor transmission rate per ASTM D1653 Method B at 40 mils
minimum

2.1.6.3 Abrasion resistance per ASTM D4060 using a CS17 wheel
2.1.6.4 Minimum and maximum recoat times
2.1.6.5 Ability to recoat in future
2.1.6.6 Solids content by volume
2.1.6.7 Dry film thickness per coat
2.1.6.8 Compatibility with other coatings
2.1.6.9 Suitability for the intended service
2.1.6.10Resistance to chemical attack
2.1.6.11Temperature limitations in service and during application
2.1.6.12Ease of application
2.1.6.13Ease of repairing damaged areas
2.1.7  The cost of all testing and analysis of the proposed substitute materials that may be required
by BWS shall be paid by the Contractor. If the proposed substitution requires changes in

the contract work, the Contractor shall bear all such costs involved and the costs of allied
trades affected by the substitution.
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2.2 Industrial Coating System Substitute Materials

221

Material Sources: Each of the following manufacturers is capable of supplying many of the
industrial coating materials specified herein. Where manufacturers and paint numbers are
listed, it is to show the type and quality of coatings that are required. Proposed substitute
materials must be shown to satisfy the material descriptions and to equal or exceed the
properties of the listed materials as required in the paragraph entitled "Substitute or "Or-
Equal' Submittals" herein.

2.2.1.1 Induron

2.2.1.2 International Protective Coatings
2.2.1.3 Raven Lining Systems

2.2.1.4 Sherwin Williams

2.2.1.5 Tnemec

2.3 Coating Systems

2.3.1

2.3.2

E100: A 100% solids epoxy to be used to coat the exterior surfaces of pipe exposed to
corrosive soil conditions. The epoxy shall have a moisture vapor transmission rate less than
3 grams per square meter per 24 hours (g/m?/24 hr) as measured per ASTM D1653 Method
B at a thickness of 60 mils. Approved products include the following:

2.3.1.1 Finish Coat (DFT 40 mils): Carboline Plasite 4500, Induron Ceramawrap Epoxy,
Tnemec Series FC22 Epoxoline, or approved equal.

2.3.1.2 Total System DFT: 40 mils.

P100: A 100% solids polyurethane to be used to coat the exterior surfaces of pipe exposed
to corrosive soil conditions. The polyurethane shall have a moisture vapor transmission
rate less than 6 grams per square meter per 24 hours (g/m?/24 hr) as measured per ASTM
D1653 Method B at a thickness of 40 mils. Abrasion resistance shall be less than 55 mg
loss per ASTM D4060 using a CS17 1,000 g wheel. Approved products include the
following:

2.3.2.1 Finish Coat (DFT 40 mils): Carboline Polyclad 777, Lifelast Durashield 210, or
ITW Polyspec/Futura Coatings Protec 1I, Sherwin Williams Polycote 110, or
approved equal.

2.3.2.2 Total System DFT: 40 mils.

BONDED DIELECTRIC COATING 6



3.1

3.2

SECTION 3. EXECUTION

Storage, Mixing, and Thinning of Materials

3.1.1

Plural Component Application Products: After each component of the coating system has
been thoroughly heated, the Contractor shall perform a paint pump ratio test on the first
day of spraying and at least once a week thereafter in the presence of the Inspector. The
Contractor shall set up two see-through containers with preprinted volumetric marks on a
flat surface. The hose valve for each component shall be opened simultaneously and each
component flow rate shall be allowed to stabilize by pouring the discharging materials into
separate disposable containers. After the flow is stabilized, the hoses shall be transferred
to the pre-printed volumetric containers and the valves shall be shut off after one of the
containers has been filled to 32 or 48 fluid ounces, depending on the mixing ratio
recommended by the manufacturer. If the volumetric quantity of coating in the containers
does not match the manufacturer’s recommendation, the Contractor shall reduce or
increase the pressure and temperature until it meets the specified mixing ratio. No spraying
shall be performed until the ratio test result has been accepted by the Inspector.

Manufacturer's Recommendations: Unless otherwise specified herein, the coating
manufacturer's printed recommendations and instructions for thinning, mixing, handling,
applying, and protecting its coating materials, for preparation of surfaces for coating, and
for all other procedures relative to coating shall be strictly observed. The Contractor shall
supply BWS with copies of each manufacturer's instructions.

Thinning of paint shall be in accordance with the manufacturer's published instructions,
especially as to the amount and kind of thinner used.

All protective coating materials shall be used within the manufacturer's recommended shelf
life. Materials exceeding the storage life recommended by the manufacturer shall be
removed from the jobsite.

Storage and Mixing: Coating materials shall be protected from exposure to temperatures
greater than or less than the manufacturer’s recommendations and shall be thoroughly
stirred, strained, and kept at a uniform consistency during application. Coatings of
different manufacturers shall not be mixed together. Flammable materials shall be stored
in accordance with state and local codes.

Preparation for Coating

3.2.1

322

323

324

All surfaces to receive protective coatings shall be cleaned as specified herein prior to
application of said coatings. The Contractor shall examine all surfaces to be coated and
shall correct all surface defects before application of any coating material. All slivers, sharp
edges, gouges, sharp peaks, or burrs shall be grinded down.

Surface preparation shall be approved by the Inspector prior to application of coating.

The Contractor shall remove and dispose of all debris from abrasive blasting and other
surface preparation prior to coating.

Protection of Surfaces Not to Be Coated: Surfaces that are not to receive protective coatings
shall be protected during surface preparation, cleaning, and coating operations.
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3.3

34

3.5

3.25

3.2.6

Care shall be exercised not to damage adjacent work during blast cleaning operations.
Spray painting shall be conducted under carefully controlled conditions. The Contractor
shall be fully responsible for and shall promptly repair any and all damage to adjacent work
or adjoining property occurring from blast cleaning or coating operations.

Protection of Painted Surfaces: Cleaning and coating shall be so programmed that dust and
other contaminants from the cleaning process will not fall on wet, newly-coated surfaces.

Environmental Requirements

3.3.1

No coating work shall be performed under the following conditions:

3.3.1.1 Surface or ambient temperatures exceed the manufacturer’s recommended
maximum or minimum allowable.

3.3.1.2 Dust or smoke laden atmosphere.

3.3.1.3 Damp or humid conditions, where the relative humidity is above the
manufacturer’s maximum allowable.

3.3.1.4 Substrate and ambient temperatures are less than 5°F above the dewpoint and are
decreasing. Dewpoint shall be measured by use of an instrument such as a Sling
Psychrometer in conjunction with U.S. Department of Commerce, Weather
Bureau psychrometric tables. Elcometer 319 Dew Point meter or equal may also
be used.

3.3.1.5 Ambient temperature that is expected to drop below 50°F or less than 5°F above
the dewpoint within 8 hours after application of coating.

Specials, Fittings, and Connections

34.1

34.2

343

3.4.4

Coating and lining application for special sections, connections, and fittings for steel or
ductile iron pipe shall conform to coating system and application requirements as specified
in this section.

Specials, fittings, and connections shall be defined as any pipe section with turnouts for
blow offs, interconnects, any valve or other appurtenances, tees, crosses, wyes, laterals,
mitered angles or elbows, and pipes which require special fabrication that prevents
mechanical production application of the specified system from end to end of pipe joint.

Hand-applied tape coatings applied at the shop will not be permitted on any specials,
fittings, connections, and elbow fittings unless it has been previously approved by BWS.

Special, fittings, and connections shall be shop coated with the E100 or P100 coating
system.

Metal Surface Preparation

3.5.1

The Shop Painting Facility shall remove all water, grease, dust, and other contaminants
from the surfaces prior to centrifugal or manual abrasive blast cleaning. All oil, grease, and
other surface contaminants shall be removed by solvent cleaning per SSPC SP1 prior to
blast cleaning.
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3.5.2

353

3.54

3.5.5

3.5.6

3.5.7

3.5.8

3.5.9

3.5.10

All sharp edges shall be rounded or chamfered, and all slivers and surface defects shall be
ground smooth prior to blast cleaning. Rust, scale, welding slag, and spatter shall be
removed, and the surface prepared by SSPC SP2, Hand Tool Cleaning, and SSPC SP3,
Power Tool Cleaning.

The pipe surfaces shall be abrasive blast cleaned per NAPF 500-03-04 with the following
exceptions stated in this specification. The Contractor shall use 20/40 glass or 30/60 steel
shot material to remove all rust staining, and to achieve a minimum of a 3-mil surface
profile. The surface shall be free of all visible dust, loose annealing oxide, loose mold
coating, or other foreign matter. The abrasive shall be tested in accordance with ASTM
D7393 and shall not contain any oil or emulsion on the surface. The abrasive shall not be
reused if oil is present in the jar test.

Cast ductile iron fittings shall be abrasive blast cleaned per NAPF 500-03-05 Blast Clean
#1 with the following exceptions stated in this specification. The Contractor shall use 20/40
glass or 30/60 steel shot material to remove all rust staining, and to achieve a minimum of
a 3-mil surface profile. The surface shall be free of all visible dust, loose annealing oxide,
loose mold coating, or other foreign matter. The abrasive shall not be reused unless
otherwise approved by the Inspector.

If the ductile iron pipe has an asphaltic coating, it shall be removed at no additional cost to
BWS.

Blast cleaned metal surfaces shall be painted before any rusting or other contamination of
the surface occurs.

During abrasive blasting, the surface profile shall be tested with the use of Press-o-Film as
manufactured by Testex, or other NACE SP0287 approved equal, on 30% of the pipe
sections. A minimum of three tests shall be conducted at the beginning, middle, and end of
the work shift. The replica tape thickness shall be measured using a dial micrometer
manufactured by Testex, or other ASTM D4417 Type C approved equal. For each test area,
three replica tape tests shall be performed along the length of the pipe section. For each
pipe section, the three replica tape thickness values shall be recorded and the average of
the three tests must be within 10% of the coating manufacturer’s recommended profile. If
the average is below the recommended profile, additional abrasive blasting shall be
performed to meet the recommended profile.

Compressed air for air blast cleaning shall be supplied at adequate pressure from well-
maintained compressors equipped with oil/moisture separators that remove at least 95% of
the contaminants. The Inspector shall conduct a blotter test to confirm the cleanliness of
the air stream per ASTM D4285.

Surfaces shall be cleaned of all dust and residual particles from the cleaning operation by
dry air blast cleaning, vacuuming, or another approved method prior to painting. The
quantity and size of dust shall be tested in accordance with ISO 8502-3 and shall be Class
2 to Class 0 before proceeding.

Enclosed areas and other areas where dust settling is a problem shall be vacuum-cleaned
and wiped with a tack cloth.
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3.6 Workmanship

3.6.1

3.6.2

3.6.3

3.6.4

3.6.5

Each coat shall be subject to the inspection and approval of the Inspector before the next
succeeding coat is applied. Defective work of any kind shall be deemed sufficient cause
for completely stripping, preparing, and recoating the entire surface involved. Sufficient
time shall be allowed between coats to assure proper drying for optimum bonding of the
subsequent coats as recommended by the manufacturer for the existing ambient conditions.
Excessive time beyond the manufacturer’s recommended recoat window shall be avoided.
When maximum recommended drying times are exceeded, surfaces shall be abraded for
subsequent coats as recommended by the manufacturer.

All work shall be done in a professional manner with high quality workmanship leaving
the finished surfaces free from runs, drops, ridges, waves, holidays, laps, brush marks, and
variations in color, texture, and finish. No visual holes, bubbles, or blisters shall be allowed
to be exposed to soil.

Skilled craftsmen and experienced supervision shall be used on all work.

Clean drop cloths shall be used to cover adjacent structures. All damage to surfaces
resulting from the work hereunder shall be cleaned, repaired, and refinished to their original
condition.

All coatings shall be applied under dry and dust-free conditions. Coating shall be done in
a workmanlike manner so as to produce an even film of uniform thickness. Edges, corners,
crevices, and joints shall receive special attention to ensure that they have been thoroughly
cleaned and that they receive an adequate thickness of coating material.

3.7 Surfaces Not to be Coated

3.7.1

3.7.2

The following surfaces shall not be protective coated hereunder unless shown or specified
herein or elsewhere in the Contract Documents. The following exterior surfaces shall be
masked off by the Contractor prior to coating work being performed on adjacent surfaces
requiring coating:

3.7.1.1 Push-on Joints, spigot end — Length of uncoated area shall vary with diameter of
pipe. Do not coat surface covered by bell end of pipe or apply less than 10 mils
DFT.

3.7.1.2 Push-on Joints, bell end — flush with bell end

3.7.1.3 Welded Flange Joint, spigot end — 3 inches minimum

3.7.1.4 Welded Flange Joint, bell end — 4 inches minimum

Valve gaskets or seals, mating surfaces of flanges, bolt holes, drains, or manhole seats,
which are not to be painted, shall be masked off prior to coating work.

3.8 Application of Spray-applied Coatings

3.8.1

Materials and supplies provided shall be the standard products of the manufacturer.
Materials within a coating system shall be the products of a single manufacturer.
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3.8.2

3.83

3.8.4

3.8.5

3.8.6

3.8.7

3.8.8

3.8.9

3.8.10

3.8.11

3.8.12

3.8.13

The application of protective coatings to metal substrates shall be in accordance with SSPC
PA1, Shop, Field, and Maintenance Painting of Steel.

The Contractor shall perform the pump ratio check prior to spraying any coating material
on the pipes. Procedures are given in Paragraph 3.1.A of this specification.

Before the start of the coating application each day, the Contractor shall set up polyethylene
sheet or cardboard on the ground for the purpose of performing a test patch. The Contractor,
in the presence of the Inspector, shall spray on the polyethylene sheet or cardboard and
shall not have any discoloration, bubbles, or pinholes in the coating and the spray gun shall
not clog. The spray gun shall produce an even fan spray and the coating shall be of a
consistent color. After these performance characteristics are achieved, the coating
application may proceed.

No coating shall be applied under conditions which, in the opinion of the Inspector, could
jeopardize the appearance or quality of the finish in any way. It is necessary for the
Contractor to provide a working area which meets the manufacturer’s recommended
environmental conditions. It is the Contractor’S responsibility to maintain the proper
ambient conditions required by the coating manufacturer.

Cleaned surfaces and all coats shall be inspected prior to each succeeding coat. The
Contractor shall schedule such inspection with the Inspector in advance.

Blast cleaned ferrous metal surfaces shall be painted before any rusting or other
deterioration of the surface occurs. Blast cleaning shall be limited to only those surfaces
that can be coated in the same work week unless environmental controls are implemented.

Coatings shall be applied in accordance with the manufacturer's instructions and
recommendations and this Section, whichever has the most stringent requirements.

The Contractor shall verify the wet film thickness with a notched gauge in conformance
with ASTM D4414. A minimum of one wet film thickness reading shall be recorded on
30% of the pipe segments.

Special attention shall be given to edges, and other places where insufficient film
thicknesses are likely to be present. Use stripe painting for these areas.

Special attention shall be given to materials which will be joined so closely that proper
surface preparation and application are not possible. Such contact surfaces shall be coated
prior to assembly or installation.

Finish coats, including touch-up and damage repair coats shall be overlapped 6 inches onto
existing coatings and shall be applied in a manner that will present a uniform texture and
color matched appearance.

The coating shall be smooth and free of sharp protrusions. It shall not exhibit any cracking,
delamination, orange peeling, blisters, off-ratio discoloring, sticky areas, bubbles, craters,
or pinholes. Sags and curtaining shall be less than 1% of total coated surface area for each
pipe section. If any of the above defects exceed 1% of the total coated surface area of a
pipe section, the pipe section shall be rejected.
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3.9

3.10

3.8.14

Damaged shop coating that exposes the metal substrate greater than 1 inch in diameter or
length shall be cleaned in accordance with SSPC SP11 using an MBX Bristleblaster, or
equivalent, and in accordance with the manufacturer’s recommendations.

Exterior Field Joint Coating

3.9.1

392

Pipe joints shall be field-coated after the pipe has been installed and before the surfaces
have been contaminated with oil, grease, or soil.

All mechanical joint or push-on joint restraints, couplings, fittings, elbows, tees, crosses,
interconnects, or valves with uncoated surfaces shall be protected with petrolatum tape as
specified in the Cathodic Protection Specification.

Inspection and Testing During and After Application

3.10.1

3.10.2

3.10.3

3.104

3.10.5

The Inspector shall provide anchor profile measurements, ammeter reading indicating the
electrical loading on the abrasive blasting wheel motor, type/percent mixture of the
abrasive, and shall check the cleanliness of the abrasive blasting material.

The Inspector shall provide a written record of the quantity of coating material applied, the
quantity of surface area covered, a pipe identification number, each coating product batch
number, dew point temperature, surface temperature, ambient temperature, relative
humidity, and names of applicators on a daily basis. The Inspector shall record the
pressures and temperatures at which the coating material is being heated and delivered to
the spray gun.

The Inspector shall provide wet film and dry film thickness readings, and results of the
holiday testing, and shall note any discrepancies with the coating specifications.

Inspection Devices: The Contractor shall furnish, until final acceptance of such coatings,
inspection devices in good working condition and calibrated for the detection of holidays
and measurement of dry-film thicknesses of protective coatings. The Contractor shall
provide the services of a trained operator of the holiday detection devices until the final
acceptance of such coatings.

Holiday Testing: The Contractor shall holiday test all coated ferrous surfaces exposed to
soil and severe service environments in the presence of the Inspector. After the specified
coating has set hard to the touch, the Contractor shall test the coated surfaces for visual
pinholes and sparking holidays using a high-voltage spark tester according to NACE
SP0188. Areas which contain visual pinholes and sparking holidays shall be marked,
repaired or recoated, and retested in accordance with the coating manufacturer's printed
instructions. The electrode movement over the coating surface shall be continuous and shall
proceed in a systematic manner, which ensures 100% coverage of the coated surfaces.

3.10.5.1 Coatings with DFT Exceeding 20 Mils: Pulse-type holiday detector, such as
Tinker & Rasor Model AP-W, D.E. Stearns Co. Model 14/20, or equal, shall be
used. Holiday testing shall be conducted with a new 12-inch or 18-inch wide wire
brush electrode attached to the unit.
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3.11

3.10.6

3.10.7

3.10.5.2 Induron Ceramawrap Coating: Low voltage-capable pulse type holiday detector
such as Tinker & Rasor Model AP-W, Elcometer 236 DC, or equal, shall be used
at a setting of 2,000 Volts. Holiday testing shall be conducted with a new or
clean 12-inch or 18-inch wire brush electrode.

Film Thickness Testing: On ferrous metals, the dry film coating thickness shall be
measured in accordance with the SSPC PA2, Determining Profile Compliance, using an
electromagnetic-type Type 2 dry film thickness gauge. The instruments shall have the
capability of measuring 50% over the specified coating thickness and shall produce an
actual reading and shall not be estimated. No measurements shall be made until at least 8
hours after application of the coating. The following instruments are acceptable:

3.10.6.1Ferrous and Non Ferrous Surfaces
3.10.6.1.1 Wet — Notched gauge per ASTM D4414 or approved equal.

3.10.6.1.2 Dry — Elcometer Model 456, PosiTector 6000, Fischer MMS
DFT, or equal.

Surface Profile: 30% of the pipe sections shall have the surface profile tested. The surface
profile shall be tested with the use of Press-o-Film as manufactured by Testex or other
NACE SP0287 approved equal, at locations to be determined by the Inspector. The replica
tape thickness shall be measured using a dial micrometer manufactured by Testex or other
ASTM D4417 Type C approved equal. For each test area, three replica tape tests shall be
performed within a single test area 12 inches in diameter. For each test area, the three
replica tape thickness values shall be recorded and must be within 10% of the coating
manufacturer’s recommended profile.

Handling, Transportation, and Storage

3.11.1

3.11.2

3.11.3

3.11.4

3.11.5

3.11.6

Coated pipe shall not be shipped or installed until coating has developed full adhesion and
cure.

During coating application, storage, loading, transportation, unloading, laying and
installation, the handler shall take precaution to not damage the coating. Padding shall be
installed on surfaces of forklift equipment that comes in contact with the pipe.

When transporting multiple stacks of pipe, padded bolsters between each layer of pipe and
heavy duty padding under the load tie-downs shall be installed. Bolsters shall be curved to
fit the outside of the pipe and 12 inches wide. All pipe contact locations shall be heavily
padded with carpet, HDPE padding, or other durable material when shipping to the project
location and from the shop coating application location to the job site.

Dragging or skidding of pipe on grade or in trench will not be permitted.
The pipe shall not be laid on asphalt without suitable padding at all contact points.

Metal chains, wire cables, clam shell bucket, or excavator bucket in contact with the
exterior of the pipe or appurtenances without padding shall not be used to lift or move the

pipe.
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3.12

3.13

3.14

3.11.7

The coated pipe shall be inspected by the Contractor at the job site for damage prior to
laying down the pipe in the trench. Damage to the coating as defined in Section 3.12, shall
be repaired in accordance with the manufacturer’s recommendations to the satisfaction of
BWS. If the damage is widespread and is more than 5% of the total surface area of the pipe
section, the lining shall be removed by abrasive blasting and recoated.

Shop and Field Repairs

3.12.1

3.12.2

If an area is found to have bubbles, blisters, insufficient film thickness, visual or sparking
holidays, or other deficiencies; then the Contractor shall abrade, clean, and topcoat the
coated surface per the manufacturer's mixing recommendations and these Specifications.
The abraded area and repair coating shall overlap the surrounding coated area by 3 to 6
inches, depending on the size of the defect or field repair. Work shall be free of bubbles,
blisters, visual or sparking holidays, and discoloration.

Damaged shop coating that exposes the metal substrate greater than 1 inch in diameter or
length shall be cleaned in accordance with SSPC SP11 using an MBX Bristleblaster, or
equivalent, and in accordance with the manufacturer’s recommendations.

Curing of Coatings

3.13.1

3.13.2

3.13.3

3.13.4

If the coating exhibits delamination, blisters, or tackiness after the manufacturer’s
recommended cure time, the Inspector shall conduct a Solvent Rub Test in accordance with
ASTM D5402. The test area shall be evaluated for appearance, hardness, or any color
transfer to the cloth. If there is no change to the coating after the test, it will be considered
cured. If there is color transfer to a cloth, the affected areas shall be removed and recoated
at the Contractor’s expense.

If the coating exhibits softness, blisters, or tackiness after the manufacturer’s recommended
cure time, the Inspector shall conduct Shore D Hardness Testing per ASTM D2240. In
order to consider the coating cured and properly mixed, it must meet the manufacturer’s
recommended Shore D Durometer requirement for the specified product. If the hardness
result does not meet the requirement, the affected areas shall be removed and recoated at
the Contractor’s expense.

The Contractor shall provide curing conditions in accordance with the conditions
recommended by the coating material manufacturer or by this Section, whichever is the
highest requirement, prior to placing the completed coating system into service.

In the case of enclosed areas, forced air ventilation, using heated air if necessary, may be
required until the coatings have fully cured.

Coating System Schedules for Ductile Iron Pipe

3.14.1

3.14.2

One of the following 100% solids polyurethanes, 100% solids epoxy, or approved equal,
shall be used to coat the exterior surfaces of pipe exposed to soil and groundwater.

Any deviations to the following schedule shall be submitted 10 business days in advance
and shall be approved by BWS prior its application. Unapproved materials applied prior to
approval by BWS shall be removed at the sole expense of the Contractor.
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Substrate Surface Preparation Coating System No.
Ductile Iron Pipe Exterior NAPF-500-03-04 with a 3 mil surface | P100 or E100
profile minimum
NAPF-500-03-05 Blast Clean #1 with a | P100 or E100

Ductile Iron and Cast Iron Fittings,
Elbows, Tees, Crosses, Wyes and
other metal appurtenances

3 mil surface profile minimum
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TO: WHOM IT MAY CONCERN
FROM:  ERNESTY.W.LAU, P.E., MANAGER AND CHIEF ENGINEER ,.%
BOARD OF WATER SUPPLY

SUBJECT: 2002 WATER SYSTEM STANDARDS AMENDMENT

For Oahu Only, the 2002 Water System Standards shall be amended as follows:

DIVISION 100 — PLANNING, Section 102 — Mains:

o Delete Table 100-4 - TYPE AND CLASSES OF MAINS and replace with the
following table:

i -

Table 100-4 - TYPES AND CLASSES OF MAINS
(Revised 7/2019 - FOR OAHU ONLY)

Ductile Iron PVC
Island AWWA C151 AWWA C800
QOahu 1, 4, 5 21 31 5

Ductile Iron pipe is required for mains 4-inch through 42-inch in diameter,
class 53, zinc coated, except as identified in item 2 and 3 below. See
Water System External Corrosion Control Standards as applicable to the
project.

PVC pipe is required if one of the following conditions are present and the

maximum static pressure does not exceed 100 psi or approved by the

Manager:

» The invert of the pipe is at mean sea level elevation of +5-feet or lower.

» The average soil resistivity for the project is less than 500 ohm-cm.
Average soil resistivity shall be based on laboratory soll resistivity testing
performed on soil samples taken along the main alignment at a
maximum of 300 feet on center, and at the invert of the main.
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3 - Mains 4-inch through 12-inch in diameter, DR14 only.

4 - Ductile Iron Pipe shall be required for all water system piping installed in
petroleum contaminated soil or petroleum contaminated groundwater, All
gaskets shall be made of Nitrile elastomer or approved equal for use in
petroleum conditions. See Water System External Corrosion Control
Standards as applicable to the project.

5 - For Mains installed in other types of contaminated soil or other types of

contaminated groundwater, the type of main shall be as directed by the
Manager.

¢ DIVISION 200 — MATERIALS, Section 209 — Premolded Filler, Crushed Rock, Pipe
Cushion, Backfill Materiat and Bricks:
o Add the following requirement in Section 208.02 Pipe Cushion:
Pipe cushion for PVC pipes shall be natural sand or manufactured sand only.

All construction plans received by the Board of Water Supply after September 30, 2019
shall comply with the above amendments.

If you have any questions, please contact Michael Domion, Support Branch Head,
Capital Projects Division, at 748-5740 or mdomion @hbws.org.
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TO: WHOM IT MAY CONCERN

FROM: ERNEST Y. W. LAU, P.E., MANAGER AND CHIEF ENGINEER
BOARD OF WATER SUPPLY

SUBJECT: 2002 WATER SYSTEM STANDARD AMENDMENTS

For Oahu only, the 2002 Water System Standards shall be amended as follows:
DIVISION 100 — PLANNING, Section 105 STRUCTURES
1. Delete section 105.08 PERIMETER FENCE and replace with:

Provide an 8-foot high, expanded metal fence around perimeter of
property and gate for driveway, and security devices as specified by the
Department.

BIVISION 300 — CONSTRUCTION, Section 303 STRUCTURES

2. Add new sub-section 303.34 EXPANDED METAL FENCE AND GATE
{(attached).

All construction plans received by the Board of Water Supply after August 31, 2018,
shall comply with the above amendment.

If you have any questions, please contact Michael Domion, Support Branch Head,
Capital Projects Division, at 748-5740.

Attachment



DIVISION 300 - CONSTRUCTION

303.34 EXPANDED METAL FENCE AND GATE.

A. Description. The work shall consist of furnishing all material, labor, tools, equipment and
incidentals required to install expanded metal fence, expanded metal gate, and all appurtenances in
place complete, as shown on the plans and as specified in these Standards.

B. Material. All materials for the expanded metal fence work shall have a powder-coating finish
consisting of an electro deposition pretreatment E-coat, a color coat, and top coated with a TGIC
polyester powder. The color of the powder-coating shall be standard green.

1. Expanded Metal Mesh. Expanded metal mesh shall be hot-dipped galvanized carbon steel
in accordance with ASTM A123. The expanded metal mesh shall be No. 9 gauge, standard type
with a 3/4-inch size opening. The mesh shall have a strand width of 0.15-inches, strand
thickness of 0.134-inches, SWD of 0.923-inches, LWD of 2.0-inches, and a percent open area of
68%.

Expanded metal mesh shall be fabricated to 8-foot high panels. Width of the panels shall be
maximized to meet post spacing requirements as shown on the plans and as recommended by the
manufacturer.

2. Posts. All posts shall be Schedule 40 galvanized steel pipe. Galvanizing shall be in
accordance with ASTM F1083-06 and sizes shall be as specified in Table 300-19:

Table 300-19 - EXPANDED METAL FENCE POST
Nominal Outside
Diameter Diameter Weight
Type of Post (in.) (in.) (Ibs./lin. ft.)

Line post 2% 2.875 5.79
Gate, terminal, end, and 3% 4.0 9.11
corner post
Gate frame 1Y% 1.9 2.72

All posts shall be provided at heights to accommodate the full height of the expanded metal
mesh panels, concrete footings, specified security fencing wire, topography, and wind load
requirements as shown on the plans or as recommended by the manufacturer.

All posts shall include pressed steel dome caps.

Rev. 7/2018 303-96



DIVISION 300 - CONSTRUCTION

3. Horizontal Rails. The expanded metal fence shall utilize three (3) horizontal rails (top,
mid, and bottom) as part of the fence framework. Horizontal rails shall be shall be hot-
dipped galvanized No. 14 gauge, c-channel rails 1-5/8-inch x 13/16-inch with slotted holes,
in accordance with ASTM A123, and attached with associated fittings. Welding shall not
be permitted.

4. Fittings. All fittings used in connection with the installation of expanded metal fence
and gate shall be hot-dipped galvanized No. 11 gauge, pressed steel with slotted holes, in
accordance with ASTM A123. Expanded metal mesh fittings (bands, clamps, tensioners,
etc.) shall be used to attach and secure expanded metal mesh-to-mesh and mesh-to-post
components, and shall be sized to match the outside diameter of all line, gate, terminal, end,
and corner posts.

All nuts and bolts shall be 5/16-inch x 2-inch stainless steel carriage bolts with breakaway
nuts to maximize security and per manufacturer’s recommendation.

5. Gate. Gate shall be expanded metal single or double leaf as called for on the plans.
Gate frame shall be of welded construction in accordance with ASTM 900 and operate
under the added weight of the expanded metal mesh and the effects of additional wind
loading.

Expanded metal mesh panels shall be attached to the outside of the frame with associated
fittings. Gate hinges shall be structurally capable of supporting each gate leaf and allow the
gate to open and close without binding. The gate shall be furnished complete with special
pivot type hinges, catch, stops, center rest and locking device for padlock. Gate shall be
securely braced and trussed to prevent sagging as necessary.

6. Lock Opening. Lock opening shall be located immediately adjacent to the frame and
approximately 4 feet above ground. The lock opening should measure approximately
4-inch x 4-inch and align with lock opening of adjacent gate or secured post. The lock
opening shall have a framed edge that match approved fittings in material type and color.
Chain and lock to be provided by BWS upon transition of ownership to BWS.

7. Security Fencing Wire. Either barbed wire or razor wire shall be installed at the top of
the expanded metal fence and gate where called for on the plans or as directed by the
Manager.

a.  Barbed wire shall be composed of 3 strands of No. 12-%2 gauge wire with 4 point
barbs spaced 5 inches apart and heavily galvanized.

b.  Razor wire shall be 18-inch long barb, wire-reinforced concertina with stainless
steel strip and stainless steel core.

Rev. 7/2018 303-97



DIVISION 300 - CONSTRUCTION

8. Extension Arm. Post extension arms shall be used for supporting barbed wire and shall
be formed from 0.090-inch steel sheet and hot dip galvanized. Arms for barbed wire shall
be designed to extend at a 45° angle with lock to securely fasten strands of barbed wire
equally spaced with top strand located 12 inches above the expanded metal mesh and 12
inches out from the fence line.

C. Installation. The ground along the fence line shall be properly graded on a straight grade unless
otherwise noted on the plans. All obstructions and vegetation shall be removed on both sides of
proposed fence alignment as necessary, for the proper installation of the new expanded metal fence
and gate.

Installation and layout of the new expanded metal fence alignment shall be in accordance with the
construction plans and approved by the Manager prior commencing work. The maximum clearance
between the bottom of the fence and the ground surface shall be 4 inches. Post spacing shall allow
for two expanded metal mesh panels per section and posts shall be located within the maximum
spacing based on topography and wind load requirements as shown on the plans or as recommended
by the manufacturer. Post spacing shall be determined by measurement parallel to the slope of the
ground. All posts shall be placed plumb and set on center.

All posts shall be set in DWS 2500 concrete footings. Size of footings for the posts shall be as shown
on the on the plans or as recommended by the manufacturer. Concrete shall be consolidated and
crowned at the top to keep water from ponding on the post footing.

Install all horizontal rails level. Bottom rails shall be installed 3 to 6 inches above the bottom of the
expanded metal mesh panels. Top rails shall be installed 3 to 6 inches from the top of the expanded
metal mesh panels.

All posts, rails, and gate frames shall be covered with expanded metal mesh panels and shall fit flush
on all sides allowing no open spaces between the expanded metal mesh. Expanded metal mesh
panels shall overlap a minimum of three diamonds or three inches and be secured with appropriate
fittings as recommended by the manufacturer.

The expanded metal mesh panels shall be attached and secured with various associated fittings as
shown on the plans or as recommended by the manufacturer. All fittings shall be sized to match the
outside diameter of all line, gate, terminal, end, and corner posts. Bands shall be used to attach all
horizontal rails to line posts. C-clamps shall be used to attach the expanded metal mesh panels at
each line post. Latch clamps shall lock into expanded metal mesh and through the horizontal rails
and shall be placed every 12 to15 inches along all horizontal rails. Clamp bars shall be used in pairs
to join expanded metal mesh panels vertically between horizontal rails. End Tensioners shall be used
to secure expanded metal mesh to the gate posts.

All expanded metal fence and gate components that have been damaged or repaired shall be touched-
up with a cold galvanizing compound. Color shall match the powder-coating finish, standard green.

Rev. 7/2018 303-98



DIVISION 300 - CONSTRUCTION

D. Payment. Payment for EXPANDED METAL FENCE AND GATE (1) will be made at the
respective Unit Price Bids or Lump Sum Bids, whichever is specified, or (2) will not be made directly
but shall be included in the payment of which it is a part. In either case, such payment shall represent
full compensation for furnishing all materials, labor, tools, equipment and incidentals, including
excavation, grading and concrete required to complete the work.

Payment quantity under Unit Price Bid shall be the actual number of linear feet of expanded metal
fence inclusive of mesh, posts, horizontal rails, fittings, excavation and backfill, concrete footings,
fencing wire and other incidentals constructed in place complete from the outside of end posts
exclusive of the expanded metal gate, and the actual number of expanded metal gates constructed in
place complete.

Rev. 7/2018 303-99
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: WHOM IT MAY CONCERN M
FROM:  ERNESTY.W. LAU, P.E,, MANAGER AND CHIEF ENGINEER

BOARD OF WATER SUPPLY

SUBJECT: 2002 WATER SYSTEM STANDARDS AMENDMENT

For Qahu only, the 2002 Water System Standards shall be amended as follows:

DIVISION 200 - MATERIALS, Section 202 — Ductile Iron Pipe, Fittings, and
Appurtenances;

1.

Detete Section 202.01.B. Polyethylene Encasement and replace with the
following:

B. Polyethylene Encasement. Unless otherwise specified, all ductile iren pipes,
valves, and fittings shall be encased in two layers of 8 mil minimum thickness
polyethylene material in accordance with ANSI A-21.5 and AWWA C105. The
poiyethylene encasement film shall be manufactured from virgin polyethylene and
shall consist of three layers of co-exiruded linear low density polyethylene
{LLDPE), fused into a single thickness of not less than eight mils. The inside
surface of the polyethylene wrap to be in contact with the pipe exterior shall be
infused with a blend of an antimicrobial to mitigate microbioclogically influenced
corrosion and a volatile corrosion inhibitor to control galvanic corrosion,
Polyethyiene material shall have permanent markings per AWWA C105.

Copper service laterals shall be encased with polyethylene wrap (3 feet minimum)
from the cornection to ductile iron pipes as shown on the Standard Details.

VWeerer for Lijee . Ka Wai (Ma
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2. Delete Section 202.01E. Exterior Coating and replace with the following:

E. Exterior Coating. The exterior of all ductile pipe shall be coated with a layer
of arc-sprayed zinc per ISO 8179-1. The mass of the zinc applied shall he a
minimum of 200g/m?2 of pipe surface area. After the zinc coating, the pipe shall be
given a finishing layer of bituminous paint topcoat compatible with zinc,
approximately 1 mil thick.

All ductile iron fittings, and special castings shall be coated on the exterior
surfaces with a bituminous coating approximately 1 mii thick. The finished coating
shall be continuous, smooth, neither brittle when cold nor sticky when exposed to
the sun and shall be strongly adherent to the pipe. Surfaces shall be clean and
dry, free from all grease, oil, sand, and other foreignh materials when painted.

DIVISION 500 - WATER SYSTEM EXTERNAL CORROSION CONTROL
STANDARDS, VOLUME 3 DATED 1991:

3. The design of the cathodic protection system shall incorporate zinc coated ductile
iron pipe with two layers of polysthylene encasement in accordance to the above
amended Section 202 —~ Ductile tron Pipe, Fittings, and Appurtenances. The zinc
coated ductile iron pipe with two layers of polyethylene encasement shall be in
lieu of the bonded tape coating.

All construction plans received by the Board of Water Supply after December 30, 2016,
shall comply with the above amendment.

If you have any questions, please contact Michael Domion, Support Branch Head,
Capital Projects Division, at 748-5740.

cc: Hawaii, Kauai and Maui Water Departments
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Mr. Blake Kidd

The Ford Meter Box Company, Inc.
775 Manchester Avenue

P.O. Box 443

Wabash, Indiana 46992-0443

Dear Mr. Kidd:

Subject: Your Letter Dated December 20, 2013, Regarding Request for Inclusion into
the Approved Materials List

The Board of Water Supply approves the following Ford Meter Box products for inclusion
into the Approved Materials List of the Water System Standards for Oahu only:

1. FB400 Ball Corporation Stop

2. B11 Ball valve ‘

3. Pack Joint Coupling — C14 (female IPT x Pack Joint), C84 (male IPT x Pack Joint)
and C44 (Pack Joint x Pack Joint)

Further evaluation is still needed for the Ford Meter Box Double Strap Brass Saddle
202B.

If you have any que