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Amendments to the

2002 Water System Standards

Description WSS Section Modified Approval Date
Approved Material Division 400, Section 402 Sub-Section | Pipes and 12/14/2023
PowerSeal Appurtenances
Manhole Rungs Division 200, Section 207, Sub-section 207.03 9/26/2023

Manhole Rungs
Non-Potable Water System  |Division 600, Non-Potable Water System Standards 3/13/2023
Chlorination of Pipelines Division 300, Section 302, Sub-section 302.29 9/1/2022
Chlorination of Water Pipeline
Pipe Cushion Division 200, Section 209, Sub-section 209.02 Pipe 8/22/2022
Cushion
Deadline to Comply with All |None 2/9/2022
Amendments
Controlled Low Strength Division 200, Section 209, Sub-section 209.06 11/8/2021
Material (CLSM) Controlled Low Strength Materials (CLSM) and
Division 300, Section 302, Sub-section 302.03
Trench Backfill
Off-Site Fire Protection Division 100, Section 111, Sub-section 111.03 Fire 7/30/2021
Flows, Duration and Hydrant Spacing
Turbine Meter Splice Length [Division 400, Section 403 Standard Details 3/25/2021
Approved Material Division 400, Section 402 Sub-Section Il Valves 2/26/2021
J&S Valve, Inc. and Appurtenances
Chlorination of Pipelines Division 300, Section 302, Sub-section 302.29 12/16/2020
Chlorination of Water Pipeline
Bonded Dielectric Coating  |Division 500, Water System External Corrosion 10/5/2020
Control Standards, Volume 3, dated 1991
Type and Classes of Mains, |Division 100, Section 102, Sub-section 102.05 7/29/2019
and Pipe Cushion Type, Class and Division 200, Section 209, Sub-
section 209.02 Pipe Cushion
Expanded Metal Fencing Division 100, Section 105, Sub-section 105.08 8/2/2018
Perimeter 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, 11/17/2016
Exterior Coating Fittings, and Appurtenances
Approved Material Division 400, Section 402, Sub-section Il Service 5/6/2016

The Ford Meter Box
Company, Inc.

Laterals, Fittings and Appurtenances




Description WSS Section Modified Approval Date
Trench Backfill Division 400, Section 403 Standard Details 4/29/2016
Ductile Iron Pipe Division 200, Section 202 - Ductile Iron Pipe, 4/15/2016
Fittings, and Appurtenances
Approved Material Division 400, Section 402, Sub-section Il Service 5/13/2015
DFW Plastics, Inc. Laterals, Fittings and Appurtenances
Plastic Pipe Division 200, Section 204 Plastic Pipe; Division 4/23/2015
300, 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 4/23/2015
102.01 Location
3/4" Meter Splice Length Division 400, Section 403 Standard Details 12/8/2014
Approved Material Division 400, Section 402 Sub-section | Pipes and 9/19/2014
Christy's Appurtenances
Approved Material Division 400, Section 402, Sub-section 1V Fire 6/20/2014
Clow Valve Company Hydrants
Brass Products - Lead Free  [Division 200, Section 211 Brass Products & 10/22/2013
Division 400, Section 402, Sub-section Il Service
Laterals, Fittings and Appurtenances
Approved Material Division 400, Section 402, Sub-section Il Service 1/4/2013
Jensen Precast Laterals, Fittings and Appurtenances
Rescinding Approval for Division 200, Section 208 - Service Laterals and 12/14/2012
Polyethylene (PE) Pipe Appurtenances, 208.03 Plastic Tubing
Brass Products Division 200, Section 211 Brass Products & 6/5/2012
Division 400, Section 402, Sub-section Il Service
Laterals, Fittings and Appurtenances
Approved Material Division 400, Section 402, Sub-section Il Service 5/14/2012
Armorcast Laterals, Fittings and Appurtenances
Approved Material Division 400, Section 402 Sub-section | Pipes and 11/9/2011
Romac Appurtenances
Approved Material Division 400, Section 402 Sub-section | Pipes and 9/14/2011
IPEX Appurtenances
Rescinding Approval for Division 200, Section 203 Concrete Cylinder Pipe 7/15/2011
Concrete Cylinder Pipe and Fittings
Rescinding Approved Division 400, Section 402 Sub-section | Pipes and 4/29/2011
Material Appurtenances
Royal Pipe Systems
Approved Material Division 400, Section 402 Sub-section | Pipes and 11/4/2010
METCO Appurtenances
Approved Material Division 400, Section 402 Sub-section | Pipes and 5/6/2010
Advance Products and Appurtenances
Systems
Approved Material Division 400, Section 402 Sub-section | Pipes and 1/19/2010
Garlock Appurtenances




Description WSS Section Modified Approval Date
Approved Material Division 400, Section 402 Sub-section | Pipes and 11/10/2009
North American Pipe Appurtenances
Corporation
Approved Material Division 400, Section 402 Sub-section | Pipes and 10/27/2009
Multi Fittings Appurtenances
Approved Material Division 400, Section 402 Sub-section | Pipes and 8/14/2009
Diamond Plastics Appurtenances
FM Meter & Box Standard  |Division 400, Section 403 Standard Details 5/18/2009
Details
Approved Material Division 400, Section 402, Subsection Il Service 2/24/2009
Polytubes Laterals, Fittings and Appurtenances
Minimum Utility Depth Division 100, Section 102 Mains, Sub-section 12/31/2008

102.03 Cover & Division 400, Section 403 Standard
Details
Approved Material Division 400, Section 402 Sub-Section Il Valves 12/18/2008
American R/D and Appurtenances
Approved Material Division 400, Section 402, Sub-section Il Service 12/4/2008,
Armorcast Laterals, Fittings and Appurtenances amended
6/26/2015
Distance between main Division 100, Section 103 Sub-section 103.01 10/21/2008
valves Location, Type, Working Pressure
Nuts and bolts for flanged Division 200, Section 202.04 Flanged Joint and 3/18/2008
joints and fire hydrant break- |Section 206.1 General
off bolts
Approved Material Division 400, Section 402 Sub-section | Pipes and 10/31/2007
Sigma Corporation Appurtenances
Approved Material Division 400, Section 402 Sub-section | Pipes and 5/4/2007
Star Pipe Products, Inc. Appurtenances
Electronic Markers New requirement 8/25/2006
Approved Material Division 400, Section 402 Sub-section V Paints and 1/27/2004
Pratt & Lambert Coatings
Cathodic Protection See 2021 Update of the Water System External 164512003
Corrosion Control Standards
Approved Material Division 400, Section 402 Sub-section | Pipes and 8/12/2003
Tripac Fasteners & NSS Appurtenances
Industries
Nuts and bolts for Division 200, Section 202.02 Mechanical Joint 7/22/2003
mechanical
joints
Approved Material Division 400, Section 402 Sub-section | Pipes and 6/20/2003
Romac Appurtenances
Approved Material Division 400, Section 402 Sub-section V Paints and 5/23/2003

Sherwin Williams

Coatings




Description WSS Section Modified Approval Date
Rescinded 4/29/2011 Bhviston400-Sechon402 Sub-Sectiont-Pipesand- 5/19/2003
Approved-Material Appurtenanees
Royal-Pipe-Systems
Approved Material Division 400, Section 402 Sub-section V Paints and 5/12/2003
FSC Coatings Coatings
Dis-approved Material Division 400, Section 402 Sub-section | Pipes and 3/24/2003
Powerseal Appurtenances
Approved Material Division 400, Section 402 Sub-section 111 Service 11/27/2002
James Jones Laterals, Fittings and Appurtenances
Approved Materials for Division 400, Section 402 Sub-Section Il Valves 11/22/2002
Globe Valves and Appurtenances
Approved Material Division 400, Section 402 Sub-section V Paints and 7/11/2002

PPG Industries

Coatings




BOARD OF WATER SUPPLY
KA ‘OIHANA WAI

CITY AND COUNTY OF HONOLULU

630 SOUTH BERETANIA STREET - HONOLULU, HAWAI'l 96843
Phone: (808) 748-5000 « www.boardofwatersupply.com

RICK BLANGIARDI NA'ALEHU ANTHONY, Chair
MAYOR KAPUA SPROAT, Vice Chair
MEIA BRYAN P. ANDAYA

JONATHAN KANESHIRO

MANAGER AND CHIEF ENGINEER

MANAKIA A ME KAHU WILIKT

ERNEST Y. W. LAU, P.E. EDWIN H. SNIFFEN, Ex-Officio
GENE C. ALBANO, P.E., Ex-Officio

ERWIN KAWATA
DEPUTY MANAGER
HOPE MANAKIA

December 14, 2023

Mr. Steve Kilcrease

VP Sales

PowerSeal Pipeline Products Corporation
701 Pleasant View Drive

Wichita Falls, Texas 76306

Dear Mr. Kilcrease:

Subject: Your Letter Dated October 9, 2019, Regarding Request for Inclusion Into the
Approved Materials List of the Water System Standards

We approve the PowerSeal Model 3563 Dismantling Joint for inclusion into the
Approved Materials List of the Water System Standards with the following conditions:

1. All nuts, bolts and threaded rods shall be type 316 stainless steel.
2. The interior of the dismantling joint shall be coated with a NSF 61 certified
coating, PPG Amerlock 2.

If you have any questions, please contact Michael Domion, Support Branch Head,
Capital Projects Division, at (808) 748-5740, or mdomion@hbws.org.

Very truly yours,

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

MD:em

cc: J. Nikaido, K. Thu, CMB, Design and Plans Review Br, Mech/Elec Br, Support Br



3563
DISMANTLING JOINT

PowerSeal

PIPELINE PRODUCTS CORPORATION

Features and Benefits
1. The dismantling joint shall meet or exceed all material specifications as listed below and
AWWA C2109.
150 PSI working pressure. This pressure will vary according to the design and the size.
Liquid epoxy coating inside an outside of the dismantling joint to prevent corrosion.
The dismantling joint makes it easy to install a flanged product in a new or existing setting.
Allows some deflection for misaligned assemblies.
It does not require special tooling and it is available for a wide variety of types and sizes.
Joints are restrained when tie rods are used to secure the flange fittings, making other joint
restrain unnecessary.
8. This product can be used with flange fittings like butterfly valves and pumps.
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Low alloy steel bolts, all threads and heavy hex
nuts. Available in stainless steel 304/316
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Carbon steel ASTM A36 center
barrel and spool. Available in
stainless steel 304/316

Carbon Steel ASTM A36 Gland.

Available in stainless steel 304/316 NBR gasket.
Available in EPDM
\ or Viton
A
Carbon Steel ASTM A36 héﬁ — ¥ i
Flange. Available in stainless k/////////// %% //‘// //2/////////.//-//?/////-//?//// %1054 //////////

steel 304/316

1-800-800-0932 940-767-5566 www.powerseal.com FITTING SOLUTIONS FOR HARSH ENVIRONMENTS
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3563 _
DISMANTLING JOINT @ Powerseal

PIPELINE PRODUCTS CORPORATION

Dimensions
Nominal |Flange OD |Flange ID| FLANGE B.C | Flange THK Length X Tie Rods Follower Bolts |Spool THK |Barrel THK

size A B C D Min Max Size Qry Size QaTy E F
3 7.50 3.58 6.00 0.625 9.00 11.00 | 5/8x14 4 N/A N/A SCH 40 SCH 40
4 9.00 4.57 7.50 0.625 9.00 11.00 | 5/8x14 4 N/A N/A SCH 40 SCH 40
6 11.00 6.72 9.50 0.688 9.00 11.00 | 3/4x16 2 |5/8x45| 4 1/4 1/4
8 13.50 8.72 11.75 0.688 9.00 11.00 | 3/4x16 2 |5/8x45| 4 1/4 1/4
10 16.00 10.88 14.25 0.688 9.50 1150 | 7/8x18 4 |5/8x45| 4 1/4 3/8
12 19.00 12.88 17.00 0.812 9.50 11.50 | 7/8x18 4 |5/8x45| 4 1/4 3/8
14 21.00 14.19 18.75 0.938 12.00 15.00 1x24 4 |5/8x45| 8 1/4 3/8
16 23.50 16.19 21.25 1.000 12.00 15.00 1x24 4 |5/8x45| 8 1/4 3/8
18 25.00 18.19 22.75 1.062 12.25 1525 |11/8x20| 4 |5/8x4.5| 8 1/4 3/8
20 27.50 20.19 25.00 1.125 12.25 1525 |11/8x20| 4 |5/8x4.5| 8 1/4 3/8
24 32.00 24.19 29.50 1.250 12.75 15.75 |11/4x24 4 |5/8x45| 12 1/4 3/8
30 38.75 30.19 36.00 1.375 13.25 16.25 |11/4x26| 7 |5/8x4.5| 16 1/4 3/8
36 46.00 36.19 42.75 1.625 14.25 17.25 |11/2x30| 8 |3/4x45| 20 1/4 3/8
48 59.50 48.18 56.00 1.875 15.25 18.25 [11/2x30| 11 |3/4x45| 24 1/4 3/8

Scope
The intent of the specification is to receive dismzntling Joints fabricated in carbon steel ASTM
A36 (available in stainless steel 304/316) from 4” (80mm) up to 30” (750 mm) of nominal pipe
size. The dismantling joint furnished shall be equivalent to the model 3563 as manufactured by
PowerSeal Pipeline Products Corporation and it will meet or exceed AWWA C2109.

Design and Material Specification

1. The dismantling joint shall be fabricated in carbon steel per ASTM A36 or any other steel
having a minimum yield of 30,000 psi.

2. Dismantling Joints shall provide adjustability to equipment installations by combining a
Flanged Coupling Adapter and Flanged Spigot into one assembly. Longitudinal adjustment
shall be accomplished by the telescoping action of the Spigot inside the Flanged Coupling
Adapter.

3. The flanges shall be AWWA C207 class D ring flange, compatible with ANSI class 125
and 150 bolt patterns.

4. The follower gland shall be fabricated in carbon steel per ASTM A36 or any other steel
having a minimum yield of 30,000 psi

5. The NBR per ASTM D2000 gasket is produced from 100% new rubber to ensure excellent
performance under varying pressures. Suitable for water, oil acids, alkalis, most (aliphatic)
hydrocarbon fluids and many other chemicals, with a temperature range of -25 to +248°F.
Other materials as EPDM or Viton are available

6. Bolts, nuts and all threads shall be in low alloy steel per ASTM A242 and ASTM A563 —
Stainless steel 304 or 316 are available.

7. The bolts for the flange coupling adapter shall be round head oval neck as same as the holes
for the gland to facilitate the adjustment of the nut with one tool.

1-800-800-0932 940-767-5566 www.powerseal.com FITTING SOLUTIONS FOR HARSH ENVIRONMENTS
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3563

DISMANTLING JOINT

&) PowerSeal

PIPELINE PRODUCTS CORPORATION

8. The flanges must allow bolts according to the standard ANSI B16.1 and the all threads
must have the same diameter to go through the dismantling joint.

9. The dismantling joint must allow a minimum displacement of 2” (50mm).

10. The dismantling joint shall be epoxy coated to prevent rust and corrosion.

Material Specifications
Part Name Material Mat. specs

Gland Carbon Steel/ Stainless Steel 304-316 ASTM A36 / ASTM A240
Gasket NBR /EPDM or Viton ASTM D2000

Flange Carbon Steel AWWA C115

Body Carbon Steel/ Stainless Steel 304-316 ASTM A36 / ASTM A240
Bolts Low Alloy Steel / Stainless Steel 304/316 ASTM A242/ ASTM A193
Nuts Low Alloy Steel / Stainless Steel 304/316 ASTM A563/ ASTM 194
Coating Epoxy Coated AWWA C210

1-800-800-0932 940-767-5566 www.powerseal.com FITTING SOLUTIONS FOR HARSH ENVIRONMENTS
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BOARD OF WATER SUPPLY
KA ‘OIHANA WAI

CITY AND COUNTY OF HONOLULU

630 SOUTH BERETANIA STREET « HONOLULU, HAWAII 96843
Phone: (808) 748-5000 « www.boardofwatersupply.com

RICK BLANGIARDI

MAYOR NA'ALEHU ANTHONY, Chair

MEIA KAPUA SPROAT, Vice Chair
BRYAN P. ANDAYA

ERNEST Y. W. LAU, P.E. MAX J. SWORD

MANAGER AND CHIEF ENGINEER JONATHAN KANESHIRO

MANAKIA A ME KAHU WILIKT EDWIN H. SNIFFEN, Ex-Officio
GENE C. ALBANO, P.E., Ex-Officio

ERWIN KAWATA

DEPUTY MANAGER

HOPE MANAKIA

September 26, 2023

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

Effective immediately for Oahu only, all standard detail manholes, meter boxes or
custom underground vaults shall be installed without manhole rungs. All construction
plans not approved by the BWS shall comply with this new requirement, as applicable.
All prior approved construction plans that require manhole rungs may either eliminate
the manhole rungs or install polypropylene plastic rungs in accordance to Water System
Standards Section 207.03.B. and Standard Detail MH16, and shall also comply to
OHSA 1910.24(b).

If you have any questions, please contact Michael Domion, Support Branch Head,
Capital Projects Division, at (808) 748-5740 or mdomion@hbws.org.

cc: Hawaii, Kauai and Maui Water Departments

MD:em

cc: J. Nikaido
K. lhu
B. Usagawa
J. Elflein
R. Nakabayashi
CMB, Design/Plans Review, M/E, Supp.



BOARD OF WATER SUPPLY

RICK BLANGIARDI, MAYOR
CITY AND COUNTY OF HONOLULU Eﬁgﬁﬁ gbgg%\(o_, Crgi)r _
, vice air

630 SOUTH BERETANIA STREET Kot | S
HONOLULU, HI 96843 NAALEHU ANTHONY
www.boardofwatersupply.com JONATHAN KANESHIRO

DAWN B. SZEWCZYK, P.E., Ex-Officio
March 13, 2023 EDWIN H. SNIFFEN, Ex-Officio

ERNEST Y. W. LAU, P.E.

Manager and Chief Engineer

ERWIN M. KAWATA
Deputy Manager

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

SUBJECT: 2002 WATER SYSTEM STANDARD AMENDMENTS

Effective immediately Oahu only, the Board of Water Supply (BWS) adopts the new
Division 600 — NON-POTABLE WATER SYSTEM STANDARDS. All construction plans
not approved by the BWS shall comply with the new Standards, as applicable.

An electronic copy of the new Non-Potable Water System Standards is available on our
website at boardofwatersupply.com/wss.

If you have any questions, please contact Michael Domion, Support Branch Head,
Capital Projects Division, at (808) 748-5740 or mdomion@hbws.org.

cc: Hawaii, Kauai and Maui Water Departments
MD:em

cc: J. Nikaido
K. lhu
B. Usagawa
J. Elflein
Design/Plans Review
M/E
Const. Mgmt.
Supp. Br.



BOARD OF WATER SUPPLY

CITY AND COUNTY OF HONOLULU BRYAN P. ANDAYA, Chair

630 SOUTH BERETANIA STREET guéq ggggm‘ Vice Chair
HONOLULU, HI 96843 i e

www.boardofwatersupply.com NA’ALEHU ANTHONY

RICK BLANGIARDI, MAYOR

JADE T, BUTAY, Ex-Offici
September 1, 2022 DAWN B. SZEWCZVK, II;“E Ex-Officio

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

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

TO: WHOM IT MAY CONCERN

FROM: ERNEST Y.W. LAU, P.E. ﬂ%
MANAGER AND CHIEF ENGINEER

SUBJECT: 2002 WATER SYSTEM STANDARD AMENDMENTS

The following amendment to the 2002 Water System Standards is effective immediately for
Oahu only:

In Division 300, Section 302.29 — CHLORINATION OF WATER PIPELINE, delete
C. Disinfection and Sampling Procedure (For Oahu only), amended on
December 16, 2020, in its entirety and replace with the following (changes noted in bold):

C. Disinfection and Sampling Procedure (For Oahu only). The disinfection and sampling
procedure shall follow the steps below:

Step 1 - Preliminary Flushing (Prior to Chlorination): The mains shall be flushed with
maximum available pressure and velocity. Adequacy of turnovers shall be determined
by the absence of particles. Turbidity shall be less than 1.0 NTU before chlorination.
During all flushing operations, the Manager or the Manager's authorized representative
shall determine the rate of water use.

Step 2 - Chlorination: The Contractor shall submit to the Manager, for approval, a
sketch showing locations of sampling points and a plan or schedule delineating the
method or steps the Contractor proposes to use to accomplish the work. The following
methods for chlorination shall be used:

a. The following chlorination and water sample collection procedure shall apply to all
water pipeline projects:

Step 1: Chlorinate main by filling with water and introducing chlorine in sufficient
quantity to obtain a minimum chlorine concentration of 50 parts per million. Leave
chlorinated water in main overnight.

Step 2: Flush main with fresh water until all chlorine has been flushed out as
evidenced by the N,N-diethyl-p-phenylenediamine (DPD) test, then collect a water
sample while continuing to flush the main.



2002 WATER SYSTEM STANDARD AMENDMENTS
September 1, 2022

Page 2

Step 3: Repeat Steps 1 and 2. After collecting the second water sample, stop
flushing and allow the water to stand in the main overnight.

Step 4: Thoroughly flush the main with fresh water until all water that had been
standing in the main overnight has been flushed out. Stop flushing and let the water
stand in the main for one hour. Collect a water sample.

. The main is deemed acceptable and certified when (i) the three consecutive water

samples, collected on different days as reasonably close to 24 hours apart as
practical operating conditions allow under Steps 1 and 2, show no TC (Total
Coliform bacteria), no E. coli, less than 200 CFU/mI (Colony Forming Units per m!) of
HPC (Heterotrophic Plate Count bacteria) or less than 202 HPC using the MPN
(Most Probable Number) method and Turbidity <1.0 NTU and (ii) the sample of water
held in the main for one hour, collected under Step 4, also shows no TC, no E. coli,
less than 200 CFU/mI of HPC or less than 202 HPC using the MPN method and
Turbidity <1.0 NTU..

Chlorination, flushing, sampling and testing will be extended should unsatisfactory
results be encountered. Any sample that shows positive TC, E. coli, HPC >200
CFU/ml, HPC >202 MPN or Turbidity > 1.0 NTU is unsatisfactory.

. Steps 1 and 2 may be repeated before collecting the one hour hold sample specified

in Step 4. Repeating Steps 1 and 2 is recommended in the event samples show the
presence of TC and/or E. coli and/or increasing total bacterial results from one
sample to the next.

. Water samples that show the presence of atypical results, debris, high turbidity or

results inconsistent with existing water are subject to reconfirmation. The Manager
reserves the right to request and test additional water samples in the interest of
safeguarding public health and safety at no additional cost to the Department.

Liquid chlorine, chlorine based liquid disinfectants or calcium hypochlorite that has
been tested and certified as meeting the specifications of ANSI/NSF Standard 60,
Drinking Water Chemicals — Health Effects, shall be used for the chlarination of the
water mains.

If you have any questions, please contact Michael Domion, Support Branch Head, Capital
Projects Division at (808) 748-5740, or mdomion@hbws.org.

cc: Kauai, Maui, Hawaii Water Departments

MD:em

cc: Water Quality, Construction, M/E, Design & PR, Supp. Br.



BOARD OF WATER SUPPLY

CITY AND COUNTY OF HONOLULU

630 SOUTH BERETANIA STREET
HONOLULU, HI 96843
www.boardofwatersupply.com

August 22, 2022

TO: WHOM IT MAY CONCERN

FROM: ERNEST Y. W. LAU, P.E.

MANAGER AND CHIEF ENGINEER %

SUBJECT: 2002 WATER SYSTEM STANDARD AMENDMENTS

RICK BLANGIARDI, MAYOR

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

MAX J. SWORD

NA'ALEHU ANTHONY

JADE T. BUTAY, Ex-Officio
DAWN B, SZEWCZYK, P.E., Ex-Officio

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

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

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

for Oahu only:

In Division 200, Subsection 209.02 — PIPE CUSHION, delete Table 200-11 — S4C
for PIPE CUSHION in its entirety and replace with the following:

Table 200-11 - S4C for PIPE CUSHION (REV. 8/2022)
Sieve Size Total Percent Passing By Weight
Y 100
3/8" 90 - 100
No. 16 25-45
No. 100 0-15

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

cc: Kauai, Maui, Hawaii Water Departments

MD:em

cc: Field Op.
Construction, M/E, Design, Supp. Br.



BOARD OF WATER SUPPLY

CITY AND COUNTY OF HONOLULU BRYAN P. ANDAYA, Chair

630 SOUTH BERETANIA STREET E.:zLéA gzgam. Vice Chair
HONOLULU, HI 96843 MAX J. SWORD

www.boardofwatersupply.com NA'ALEHU ANTHONY

RICK BLANGIARDI, MAYOR

February 9, 2022 Jn’l'?ni?é’!é\f@vﬁfrﬁimam Ex-Officio

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

ELLEN E. KITAMURA, P.E. PSJ
Deputy Manager and Chief Engineer

TO: WHOM IT MAY CONCERN M
FROM: ERNEST Y. W, LAU, P.E. M
MANAGER AND CHIEF ENGINEE

SUBJECT: WATER SYSTEM STANDARDS AMENDMENTS

Effective August 1, 2022, for O‘ahu Only, approval of construction plans requires
compliance with all Water System Standards Amendments in effect, regardless of when
the construction plans were received by the Board of Water Supply.

If you have any questions, please contact Michael Domion, Support Branch Head,
Capital Projects Division at (808) 748-5740, or mdomion@hbws.org.

cc: Kauai, Maui, Hawaii Water Departments



BOARD OF WATER SUPPLY

CITY AND COUNTY OF HONOLULU
630 SOUTH BERETANIA STREET
HONOLULU, Hi 96843
www.boardofwatersupply.com

&

November 8, 2021

RICK BLANGIARD], MAYOR

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

MAX J. SWORD

NAALEHU ANTHONY

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

ERNEST Y. W. LAU, P.E.

Manager and Chief Engineer
ELLEN E. KITAMURA, P.E.
Deputy Manager and Chief Engineer
TO: WHOM IT MAY CONCERN
FROM: ERNEST Y.W. LAU, P.E., MANAGER AND CHIEF ENGINEE
BOARD OF WATER SUPPLY Mp

SUBJECT: 2002 WATER SYSTEM STANDARD AMENDMENTS

The following amendment to the 2002 Water System Standards is effective immediately
for Oahu only:

In Division 200 — MATERIALS:

Add new Section 209.06 CONTROLLED LOW STRENGTH MATERIAL (CLSM) -
Attached.

In Division 300 — CONSTRUCTION:

Delete Section 302.03.G. Payment in its entirety and replace with Section
302.03.G. Use of CLSM and Section 302.03.H. Payment — Attached.

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

Attachment

cc. Kauai, Maui, Hawaii Water Departments

MD:em
cc: Field Op., Const. Br., M/E, Design Br., Supp. Br.




DIVISION 200 - MATERIALS

209.06 CONTROLLED LOW STRENGTH MATERIAL (CLSM).

This section describes furnishing CLSM as self compacted backfill material in utility trenches
and other works in lieu of compacted fill, or where indicated in the contract documents or accepted
by the Engineer. CLSM shall meet the following:

Portland Cement 303.03.B.1.
Fine Aggregate for Concrete 303.03.B.3.
Water 303.03.B.2.

Aggregates that are different than those specified in Section 303.03.B.3. Concrete Aggregates may be
used, subject to acceptance by the Engineer.

CLSM shall include mixture of portland cement, aggregate, and water. Provide flowable CLSM with
aggregate in suspension. Proportion CLSM to produce the following:

1. Backfill material that is self-compacting and able to be excavated, in the future, with
conventional excavation equipment.

2. Uniform, flowable mixture that is self-leveling when placed.
3. 28-day compressive strength between 50 psi to 150 psi.

Provide CLSM conforming to Section 302.03.G. — Use of CLSM and Section 303.03 — CONCRETE
WORK, except as modified in this section.

Rev. 11/2021 209-3a



DIVISION 300 - CONSTRUCTION

G. Use of CLSM. The Contractor shall furnish and place CLSM backfill bedding where shown in
the plans and specifications or as directed by the Manager.

Check trench bottom and sides for cracks, voids, or other defects that may cause CLSM to
escape trench. Repair all defects and place CLSM upon approval by the Manager. From trench
bottom to 12 inches above the top of pipe, full CLSM or full aggregate backfill is required. A mixing
of CLSM and aggregate fill layers shall not be applied due to the different stresses that can occur on
the pipe at the interface of both types of products.

At utility crossings where proper compaction between the water main and other utilities is
difficult to achieve, CLSM shall be installed in place of backfill material and pipe cushion material in
accordance to the plans and specifications.

CLSM shall be placed directly into the space to be filled. The placement of CLSM shall
include “spading” under the pipe haunches. Care shall be taken to prevent flotation or misalignment
of the pipe by means of straps, soil, anchors or other designed and approved means of restraint as per
the manufacturer’s recommendation. Material may be placed in stages equally on both sides of the
pipe to prevent movement or flotation of pipe.

The CLSM shall not be permitted higher than the bottom level of the permeable base layer so
as to permit drainage flow through the pavement.

Soil backfill shall not be placed until the CLSM has reached the initial set. If backfill is not to
be placed over the CLSM within 8 hours, a 6-inch cover of moist earth shall be placed over the
CLSM surface.

H. Payment. No separate payment for pipe cushion, trench backfill, backfill at valve boxes, CLSM
and warning tape will be made; the compensation for such work shall be deemed to be included in the
Unit Price Bid for TRENCH EXCAVATION (without Classification).

The Manager shall have the authority to withhold payment due or to become due for
excavation or slow curing asphalt until the Contractor submits test results that compaction work was
properly completed.

Rev. 11/2021 302-9a



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 i s
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

MAX 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
3" 4" 6” 8"
7 -2 7' =5 7-11" 8-7"
4 -0 4-6" 4—6" 46"
1'-8 1/271'=9 1/2" |[1’=10 3/4"| 1'=11”
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1’—11 1/2"

1 1_311
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TURBINE METER
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INSTALLATION-NOTES AND TABLES
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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

ERNESTY. W. LAU, PE.

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.

Ad.

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)

wSSIFy,
O & N\
wameuary | AWWA

APPROVED  ANSI/NSF 372  Compliant

JANDSVALVE.COM

L o S

.\‘

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 BRYAN P. ANDAYA, Chair
630 SOUTH BERETANIA STREET &l@ gggﬂ”- Vice Chair
HONOLULU, HI 96843 MAX J SWORD

www.boardofwatersupply.com
ROSS S. SASAMURA, Ex-Officio

December 16, 2020 JADE T. BUTAY, Ex-Officio

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

ELLEN E. KITAMURA, P.E, Dy
Deputy Manager and Chief Engineer

TO: WHOM IT MAY CONCERN
FROM: ERNEST Y. W. LAU, P.E. @ti
MANAGER AND CHIEF ENGINEER

SUBJECT: 2002 WATER SYSTEM STANDARDS AMENDMENT

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

DIVISION 300 — CONSTRUCTION, Section 302.29 — CHLORINATION OF WATER
PIPELINE:

o Delete C. Disinfection and Sampling Procedure (For Oahu only) and replace
with the following:

C. Disinfection and Sampling Procedure (For Oahu only). The disinfection and
sampling procedure shall follow the steps below:

Step 1 - Preliminary Flushing (Prior to Chlorination): The mains shall be
flushed with maximum available pressure and velocity. Adequacy of
turnovers shall be determined by the absence of particles. Turbidity shall be
less than 1.0 NTU before chlorination. During all flushing operations, the
Manager or the Manager's authorized representative shall determine the rate
of water use.

Step 2 - Chlorination: The Contractor shall submit to the Manager, for
approval, a sketch showing locations of sampling points and a plan or
schedule delineating the method or steps the Contractor proposes to use to
accomplish the work. The following methods for chlorination shall be used:

a. The following chlorination and water sample collection procedure shall
apply to all water pipeline projects:

Step 1: Chlorinate main by filling with water and introducing chlorine in
sufficient quantity to obtain a minimum chlorine concentration of 50 parts
per million. Leave chlorinated water in main overnight.



2002 Water System Standards Amendment
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Step 2: Flush main with fresh water until all chlorine has been flushed
out as evidenced by the N,N-diethyl-p-phenylenediamine (DPD) test, then
collect a water sample while continuing to flush the main.

Step 3: Repeat Steps 1 and 2. After collecting the second water sample,
stop flushing and allow the water to stand in the main overnight.

Step 4: Thoroughly flush the main with fresh water until all water that had
been standing in the main overnight has been flushed out. Stop flushing
and let the water stand in the main for one hour. Collect a water sample.

. The main is deemed acceptable and certified when (i) the three

consecutive water samples, collected 24 hours apart under Steps 1 and 2,
show no TC (Total Coliform bacteria), no E. coli, less than 200 CFU/m|
(Colony Forming Units per ml) of HPC (Heterotrophic Plate Count
bacteria) or less than 202 HPC using the MPN (Most Probable Number)
method and Turbidity <1.0 NTU and (ii) the sample of water held in the
main for one hour, collected under Step 4, also shows no TC, no E. coli,
less than 200 CFU/ml of HPC or less than 202 HPC using the MPN
method and Turbidity <1.0 NTU.

. Chlorination, flushing, sampling and testing will be extended should

unsatisfactory results be encountered. Any sample that shows positive
TC, E. coli, HPC >200 CFU/mI, HPC >202 MPN or Turbidity > 1.0 NTU is
unsatisfactory.

. Steps 1 and 2 may be repeated before collecting the one hour hold

sample specified in Step 4. Repeating Steps 1 and 2 is recommended in
the event samples show the presence of TC and/or E. coli and/or
increasing total bacterial results from one sample to the next.

. Water samples that show the presence of atypical results, debris, high

turbidity or results inconsistent with existing water are subject to
reconfirmation. The Manager reserves the right to request and test
additional water samples in the interest of safeguarding public health and
safety at no additional cost to the Department.

Liquid chlorine, chlorine based liquid disinfectants or calcium hypochlorite
that has been tested and certified as meeting the specifications of
ANSI/NSF Standard 60, Drinking Water Treatment Chemicals — Health
Effects, shall be used for the chlorination of the water mains.
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o Delete H. Payment and replace with the following:

H. Payment (For Oahu only). Payment for all items of work in this section shall not
be paid for directly but shall be considered incidental and included in the prices
bid for the various items of work in the Proposal. This shall represent full
compensation for furnishing all materials and for all labor, tools, equipment and
incidentals required for the chlorination and flushing of the water system inclusive
of all incidental work. No additional payment will be made due to repeat
operations. The Contractor shall provide and install at the Contractor's own
expense all water supply equipment and materials, including all temporary pipes
and fittings and all pumping facilities which are necessary for transporting water
from the nearest available source to the project site. All water used for
chlorination and flushing that is furnished by the BWS at the nearest available
source, the Contractor shall be charged for the water used.

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



BOARD OF WATER SUPPLY

KIRK CALDWELL, MAYOR

CITY AND COUNTY OF HONOLULU BRI AROATA e
630 SOUTH BERETANIA STREET ;.:frt.éa ss'gggxr, Vice Chalr
HONOLULU, HI 96843 A
www.boardofwatersupply.com U MAX 4 SWORD

ROSE S. SASAMURA, Ex-Officio

October 5. 2020 JADE T. BUTAY, Ex-Oficio

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

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.
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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

BONDED DIELECTRIC COATING

15



BOARD OF WATER SUPPLY

CITY AND COUNTY OF HONOLULD

KIAK CALDWELL, MAYOR
BAYAN P. ANDAYA, Chair

630 SOUTH BERETANIA STREET KAPUA SPROAT, Vice Chair
HONOLULU, HI 96843 U A aTeu
www.boardofwatersupply.com MAX J. SWORD
July 29, 2019 SADE T, BUTAY. Entic
EAMEST Y. W, LAU, P.E.
Manager and Chisf Engineer
ELLEN E. KITAMURA, P.E.
Deputy Manager and Chief Enginegs
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.



WHOM IT MAY CONCERN
Juiy 29, 2019
Page 2

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.



BOARD OF WATER SUPPLY

CITY AND COUNTY OF HONOLULU
630 SOUTH BERETANIA STREET
HONOLULU, Hi 96843
www.boardofwatersupply.com

KIRK CALDWELL, MAYOR

EBRYAN F. ANDAYA, Chair
KAPUA SPROAT, Vice Chalr
DAVID C. HULIKEE

EAY C. MATSUL

RAY C. SOGN

ROSS 5. SASAMURA, Ex-Officio
August 2, 2018 JADE T BUTAY, ExOfficio

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

ELLEM E. KITAMURA, P.E.
Deputy Manager and Chief Eng!neerp’d

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



BOARD OF WATER SUPPLY

KIRK CALDWELL, MAYOR

CITY AND COUNTY OF HONOLULL BRYAN P, ANDAYA, Chair

630 SOUTH BERETANIA STREET 323%% h:gﬂgE\éica Chair

HONOLULL, Hi 96843 KAPUA SPROAT

www. boardofwatersupply.com KAY C. MATSU
November 17, 2016 ROSS S. SASAMURA, Ex-Officio

TO

FORD N. FUCHIGAMI, Ex-Officio

ERMNEST ¥. W. LAU,FE.
Manager and Chief Engineer

ELLEM E. KITAMURA, P E. ,J‘/
Deputy Manager and Chiel Engineer

: 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



2002 Water System Standards Amendment
November 17, 2016
Page 2

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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BOARD OF WATER SUPPLY

KIRK CALDWELL, MAYOR

DUANE R. MIYASHIRO, Chair
ADAM C. WONG, Vice Chair
DAVID C. HULIHEE

KAPUA SPROAT

BRYAN P. ANDAYA

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

May 6, 2016

ROSS S. SASAMURA, Ex-Officio
FORD N. FUCHIGAMI, Ex-Officio

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

ELLEN E. KITAMURA, P.E. »p
Deputy Manager and Chief Engineer

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 questions, please contact Michael Domion, Support Branch Head,
Capital Projects Division, at (808)748-5740.

Very truly yours,

ERNEST%. W. ZU, P. E.

Manager and Chief Engineer

cc: Kauai, Maui and Hawaii Department of Water Supply

WWerier dor g Ke Wai Ol



BWS - ENGINEERING
— ‘ | 132020
[F[B The Ford MeterBoXCoMpany, inc. "
REC - IQ.ZO
\er Avenue * P.O. Box 443, Wabash, Indiana U.S.A. 469920433

BOARD DF W
Hhone: 206-563-3171 » Fax 800-826-3487 - Overseas Fax: 260-563-0167 « www.fordmeterbox.com C

iy 3 BEC 2b LA 1t 05 December 20, 2013

Manager & Chief Engineer
Honoclulu Board of Water Supply
630 S. Berctania St.

Honolulu, Hl 96843

Dear Mr. Lau,

Ford Meter Box respectfully submits the following items for inclusion into The Board of Water’s
Approved Materials list. The 202B double strap bronze saddle, the FB400 ball corporation stop,
the BI1 style ball valve and pack joint adapters. All of the finings (with the exception of the
saddles) are manufactured of ASTM C89833 “no jead” brass in compliance with the Safe
Drinking Water Act. The products with this alloy shall meet NSF/ANS] Standard 61 and/or
NSF/ANSI Standard 372 as applicable. The bronze saddles continue to be manufactured from
iraditional waterworks red brass ASTM C83600.

01 o 92 930 0z
SNIYIIIONI - SMg

The 202B saddle is designed with built-in flexibility 1o cover asbesios-cement and/or cast iron
pipe along with ductile iron pipe. The straps are high quality silicon bronze flattened to provide a
wide bearing surface against the pipe. The large EPDM rubber gasket is grooved to conform to
the pipe surface and bonded in place for easy insiallation. It is available with both AWWAJCC

taps and IP taps.

The FB400 ball corporation stop is designed to reduce hard turning and temporary weeping that is
somelimes encountered with high pressure tests on standard plug type corporation stops. The Ford
ball corporation stop is designed to withstand 300 psi.

The B11 style ball valve is designed to be watertight in either direction and features both female
iron pipe inlets and outlets. As with the ball corporation stop the ball valve will also withstand

300 psi.

The Ford Meter Box line of pack joint fittings are designed with machined grooves in the
clamping section to provide superior restraint on copper and plastic tubing. The gaskets are made
from EPDM and beveled for a watertight seal on the tubing. We are submitting on the male iron
pipe by compression (C84-xx-NL}, the female iron pipe by compression (C14-xx-NL} and the
compression by compression (C44-xx-NL) in all sizes.

j have enclosed submittals for all of the products. Please contact me for samples or additional
information.

Sincerely, _ -
< i
7 R P
Blake Kidd

District Manager
THE FORD METER BOX COMPANY, Inc.

enclosures



SUBMITTAL INFORMATION
Balicorp Corporation Stops - (FB400-4-NL style)

AWWAICC TAPER THREAD INLET BY MALE IRON PIPE OUTLEY '

Salid one piece tee-head and saem___~______‘__-‘

Moided EPDM rubber sest
) \5\ . supports the ball
EPDM C-ings in the stem NN ]
i NN ey HIP Qutiet Threads
AWWNCCThmads..\_____‘_; P AN 2 ““-,:._.\\_{‘:?‘\ /
e AT A A @O i, * N e T )
Iniet -1 b Outet
I A Y RS v b —T T —
: S, U R | N ST
T e i I N
''''' PR -,::
B Length \\ >
~Fluorocarbon-coated brass ball
VALvE Booy OURET APPROX, Pare v SvewiTTED
vave Sge | WETSoe | OUNETSIE] | T Wt Les o o)
[ 1 1" 4-3364" 1" MIP 1.7 FBAOD-4-NL
FEATURES

. All brass that comes in contact with potable water conforms to AWWA Standard C800
{UNS NO C89833) _

. The product has the lelters "NL" casi into the main body for proper identification

. UL Classified to ANSI/NSF Standard 61 and Standard 81 Annex G (NSF/ANSI 372)

. Brass components that do not come in contact with potable water conform to
AWWA Standard CB00 (ASTM B-62 and ASTM B-584, UNS NO C83600 - 85-5-5-5)

« Ends are integral or secured with adhesive to prevent unintentional disassembly

+ 300 P51 working pressure

The Ford Meter Box Company cansiders the informalion in this submitial form 1o be comed) at the e of publication. Item and aption availabifity,
incuding specificalions. are subject to change without nolice. Please werily thal your proguct information & curent.

The Ford Meter Box Company, Inc. Submitied By:

P 0. Box 443, Wabash, indigna U.5.A. 46992-0443
Phone: 260-563-3171 / Fax: 500-828-24B87
Overseas Fax: 260-563-0167
hitp:fiwww.fordmeterbox.cem

£2/0413




SUBMITTAL INFORMATION
Balicorp Corporation Stops - (FB400-6-NL style)

AWWA/CC TAPER THREAD INLET BY MALE iRON PIPE OUTLET

Solld one piece lee-head and

\\\ Molded EPDM ubber seat
\.\ N sugponis the bal
EPDM Q-rings in the stem NS
A SN P MIP Oute! Threads
AWWAICC Thieads N\
e NS
RVAYS S b S e . .
inlet - - - - Oulle]
T . AT
’ Vs ,/ s \ Y
7 N
~ ~

VALYE Eooy QunET APPROX, Pant  SUBMTTED
vave Sz | WLET SRE | Oumer Sue LeneT 1 iy Wr. Lis - )
1-1Z" 1127 1-1/2" 6-216" 1-1/2° MIP 4.7 FB400-6-NL
FEATURES

« All brass that comes in contact with potabie water conforms to AWWA Standard C800
(UNS NO £89833) ‘ _

« The product has the letters "NL" cast into the main body for proper identification

. UL Classified to ANSINSF Standard 61 and Standard 61 Annex G (NSF/ANSI 372)

« Brass components that da not come in contact with potable water conform to
AWWA Standard C800 (ASTM B-82 and ASTM B-584, UNS NO C83600 - 85-5-5-5)

. Ends are integral or secured with adhesive to prevent-unintentional disassembly

- 300 PSI working pressure

The Ford Meier Box Compeny considers (he information in this submitial form 1o be correct al the bme of publication. em and option: availahilty,
incluging specifications, e subject to change without nofice. Please verlly that your produc] informstion is cutrent

The Ford Nieter Box Company, Inc. Submitied By:
P.O. Box 443, Wabash, Indiana U.S.A. 46282-0443

Phone: 260-563-3171 { Fax: 800-826-3487

Cverseas Fax; 260-563 0167

hitp:fwwer fordmeterbox.com 07/02413




SUBMITTAL INFORMATION
Balicorp Corporation Stops - (FB400-7-NL style)

AWWAJCC TAPER THREAD INLET BY MALE IRON PIPE OUTLET

Soiid one piece lee-head and sie

Moled EPDM nbber seat
suppons the bal

EPDM O-ings in the siem
MIP Ouillel Threads

AVWAICC Threaeds

- Length \ =
luorocarbon-costed brass ball

VALVE Bopy DurLaer Awm. Part 7/ SUBMTTED
vawve SgE | poxT BeE | Ounser Size Linam THREADS Wr. Les HuMBER Irems)
z 2 z 7-510" 2" P _ 72 | FR4ODT-ML
FEATURES

. All brass that comes in contact with potable water conforms io AWWA Standard C800
{UNS NO €88833)
- The product has the letlers "NL" cast into the main body for proper identification
. UL Classified to ANSI/NSF Standard 61 and Standard 61 Annex G (NSF/ANSI 372)
- Brass components that do not come in coniact with potable water conform to
AWWA Standard C800 (ASTM B-62 and ASTM B-584, UNS NO C83600 - 85-5-5-5)
. Ends are integral or secured with adhesive 10 prevent unintentional disassembly

« 300 PSI working pressure

The Ford Meter Box Compeny considers the nformation in this submasl form 1o be comett &t the time of publication. Rem and oplion evanabibity.
inclading spetificalions, are subject 10 change whhoul nolice. Please verily thal your produel information IS cument..

The Ford Meter Box Company, Inc.
E.0. Box 443, Wabash, Indiana U.5.A, AG9E2-0443 .

Svbmitted By’

Phone: 260-563-3171 / Fax: B09-826-3487
Overseas Fax: 260-563-0167 .
htip:tvew.fordmeterbox.com 02/04F4 3




SUBMITTAL INFORMATION

%

Ball Valve Curb Stop - (B11-xxx-NL style)

kY

8O

{l

FEMALE IRON PIPE THREAD IRLET BY FEMALE 'RON PIPE THREAD OUTLET

Sotid one plece ise-head and sterm

A restzining fing locks the stem into

Stundy stops sliow 90° motion and the body of the velve
nclosed aar proted
aee w o Molded EPDM nubber seals

supporl he ball
Female fron Pipe Thread

EPDM O-fings in the stem

Optional Padlock Wing for
toching vahve in cdosed positian

Female lron Fipe Thread -8

Flucracarbon-costed brass bell

L I ] L] Ll

. Al brass that comes in contact with potable waler conforms to AWWA Standard C800
(UNS NO C89833)

. The product has the letters “NL* cast into the main body for proper identification

. UL Classified o ANSUNSF Standard 61 and Siandard 61 Annex G (NSF/ANSI 372}

Brass components that do not come in contact with potable water conform to

AWWA Standard C800 (ASTM B-62 and ASTM B-584, UNS NO C83600 - 85-5-5-5)

Valve is non-directional and is watertigh! with flow in either direction

Ends are integral or secured with adhesive to prevent unintentional disassembly

Hole for attaching curb box rod or handle is provided in tee-head

300 PS! working pressure _

Optional

Optional full 360° tee-head rotation. Add “R" fo part number

APFROX. PART J SUBMTTED
VALVE Sex{ et Size | Ouner See | Lencww Wi Las HUMBER s
34T 7N N 3-164" 1.5 B114-333-ML
1" T 1 3-F116” 2.0 B11-444-NL
FEATURES

Padiock Wing for locking valve in closed position. Add "W" to part nurnber

The Ford Meter Box Company consigers the information in tnis submilte form 1o be cortect at the lime of publication. Hem o oplion avaitabiliy,
intiuging spedficstions, are subject to change withoul notice. Please verify that your produd infarmation it curent.

D .

The Ford Meter Box Company, Inc. Submitted By:
P.O. Box 443, Wabash, Indiana 11.5.A. 46992-0443
Phone: 260-563-3171 / Fax: 800-B26-3487

Cverseas Fax: 260-563-0167

hitp:iiwww fordrmeterbox.com 07/21/113




SUBMITTAL INFORMATION N

Ball Valve Curb Stop - (B11-xxx-NL style)

FEMALE IRON PIPE THREAD INLET BY FEMALE IRON PIPE THREAD OUTLEY

Solid one piece lee-head and stem
A snag ring kocks the stem inlo

Sturdy stope aliow S0° mofian and AN body of the valve .
are enclosed and prolected , x,,” o, EpoM

Lyl /3 Mo'ﬂ&d “m‘ sems
EPDM O-fings in the sten r’/r : suppor the bal

L

- i =
_ Femate Iron Pipe Thread Qg i
~h n\ e ! . s

|
N
)

[ O \ d R o

i !

Optional Padiock Wing for
locking valve in closed position AT \

. '\\\\\ ul ™ ol ,‘/’ l I
AR / Female Iron Pipe Thread

l-—/ Length Flustocarbon-costed brass ball

APFROX. PART v SuBMTTED
Veuve S2E | ey SuE | OUnET See | Lewem | oo NUMEER p—
1427 1-42 - V2" [l e 4.8 B11-6656-NL
2 2* 2 6-144" 7.2 B11-777-ML
FEATURES
. Al brass that comes in contact with potabie water conforms to AWWA Standard C800

(UNS NO CB9833)

The product has the letlers "NL" cast into the main body for proper identification

tJL Classified to ANSUNSF Standard 61 and Standard 61 Annex G (NSF/ANSI 372)
Brass components that do not come in contact with potable water conform to
AWWA Standard C800 (ASTM B-62 and ASTM B-584, UNS NO C83600 - 86-5-5-5)
Valve is non-directional and is watertight with flow in either direction
Ends are integral or secured with adhesive to prevent uninfentional disassembly

Hole for attaching curb box rod or handle is provided in tee-head
300 PSI working pressure

Ogptional Padiock Wing for locking valve in dosed position, Add “W" to part number
Optional full 360° tee-head rotation. Add “R” to part number

The

Ford Meter Box Company considers W information in tis submifia
including specifications, are subjecd t¢ change wihout notice. Please verify thal your produc informetion is currenl.

o

The Ford Meter Box Company, Inc. Submitied By:
£.0. Box 443, Wabash, Indiana U.5.A. 46382-0443 :
Prone; 260-563-3171 / Fax: 800-826-3487

Overseas Fax: 260-563-0167 :
htip:#erww. fordmeterbox.com Q2M4M13

)

| Tarm 10 be comedt al the ime of publcation. dem and oplian avaltability,




SUBMITTAL INFORMATION
Pack Joint Coupling - (C14-xx-NL style)

FEMALE IRON PiPE THREAD BY PACK JOINT FOR COPPER OR PLASTIC TUBING (CTS)

iron Pipe Trieads Bevelad EFDM rubber gasket mtegral Clamp Tontsing
provides hydraubc sesl Machined Grooves for
oy o Axtal Reslraint
valar N T . '
T I !

FI¥ Size - PJ Size

— YAV R
|" — length > Ai-friction washer . Staintess Stos] Screw
Activates Clamp
DESCRIPTION LeneTh Arerux. Pant v SUBNITTED
Femmk Inon Pee| PJ. For CTS Wr. Las MuMBER iemfe)
W 12 1-8H16" A C14-11-NL :
12 a4 | 156 5 Cl1a-13-NL . _
TS 73 1-204" 6 Ci4-31-NL
47 34 | 1518 | 6 C14-33-NL =%
34" 1 = T CH4-04-NL
3" 14 3-7/8" i3 C14-25-NL
v 34" 1-1318" .7 CA443-NL St
4 T 1-7/8" 5 Cl4-44-NL
1" 1914 11216 1.1 Ci4A5NL
1AM" 1 1-13416" K] C1a-54-hL
1-3/4" 114" 11516 | . 14 C1455-NL
1-14" 114z Z-18" 17 C14-56-hL
1 152" 2. 716" 2.3 AN
1T Fa 2-147 26 C14-67-NL
Pl 112 A" 25 C14-76-NL,
P Fe 214" 28 C14-77-ML

Note: Ford recommends insert stifeners when using plasiic pipe or tubing.

FEATURES

All brass that comes in contact with potable water conforms 10 AVWWVA Standard
G800 (UNS NO CB8833) '

. Brass componenis that do not come in contact with potable water conform 1o AWWA
Standard G800 (ASTM B-62 and ASTM B-584, UNS NO C83600 - 85-5-5-5)

Sleeve design provides hexagonat wrench flats for proper installation

+ The product has the letters "NL" cast into the main body for proper identification

. UL Classified to ANSI/NSF Standard 61 and Annex G o

The Ford Meter Box Company considers the infoimation in s submittal form o be correct at the time of publication. Htem and oplion availabily,
including specificalions. aré subject 1o change without nolice. Pigase verify thal your produg] informalion is curent.

The Ford Meter Box Company, Inc. Submitted By:
PO. Box 443, Wabash, indiana U.S A, 46892-0443 )

Phone: 260-563-3171 ¢ Fax: 800-826-3487

Overseas Fax: 260-563-0167
hitp:/fwww.fordmeterbox.com 12106411




‘SUBMITTAL INFORMATION

Pack Joint Coupling - (C84-xx-NL style)

MALE IRCN PIPE BY PACK JOINT FOR COPPER QR PLASTIC TUBING (CTS)

Kale Iron Pipe Threads Boveled EPDM nubber gosket

provides hydraulic seat

Pack Joird Nut Integral clamp contains machined
greoves for pxial restraint

]
MIP Size _| | pusize
; 7 —l— .
T T o ARG .\ Steinless stoel screw acivates
: erLrivave AN clamp
——  lemgh ——"I
Antkfriction
Descremon [ | .0 Aprro3, PaRT 3 SvBMTTES
Macz Jron Pk [P, For CTS Wr. ies NuMBEn MEMiE) .

12 172" Fa 1] CEa11HL
172" 58" 216" K CaA-12-NL
| e ZNG ) £e4-13-NL
E 1 7 8 Caa-a1-NL g
s e : 7 Cose-32-NL e
34" 2’ 214 6 CBA-33.NL @
E7 N (& Z-315" T GBA-34-NL WITIS SAITY
™ we" — - CR4-42-NL
T T 23 7 CEA-43-NL
" r 2-5/16" 8 CEa-NL
1 Ry 212" 12 CBAA5NL
(R 1| 2-906" 1.8 CO4-46-NL

-4 " 2-9116" 14 Cad.54NL

114" 4| 296 14 C84-55-NL

o104 1z FAM" 1.8 CBA4-66-NL

-1 12 A" 20 C84-6b-hL

12" z 2-16M6" 26 CB4-67-NL
z Fa 1a” 34 CBa-77-NL

Note: Ford recommends uslng insen stiffeners with plastie hipe of tublng.l

C800 (UNS NO C89833)

FEATURES
. All brass that comes in contact with poteble water conforms to AWANA Standard

. Brass components that do not come in contact with potable water conform to AWWA
Standard C80D (ASTM B-62 and ASTM B-584, NS NO C83600 - 85-5-5-5)

. Sleeve design provides hexagonal wrench flats for proper instaltation

« The product has the letters *NL” cast into the main body for proper identification

« UL Classified to ANSINSF Standard 61 and Annex G

The Ford Meter Box Company consigers ihe indo mation in s subsmittal form to be comecd al the time of publication. lem arnd oplion avalisbillly.
inciuding specifications, are subject lo change without nolice, Plaase verify thal your produc informalion i5 curment.

The Ford Meter Box Company, Inc.
PO. Box 443, Wabash, Indiana U.S A, 46582-0443
Phone: 260.563-3171 | Fax: B00-B26-34B7
Owerseas Fax; 260-563-0187

FOR

D

hitp:/Awww fordmelerbox. com 12/06111

Submitted By;




SUBMITTAL INFORMATION

Pack Joint Coupling - (C44-xx-NL style)

PACK JOINT FOR COPPER OR PLASTIC TUBING {CTS} BOTH ENDS

Beveled EPDM rubber gasket

provides hydraudic seal
Fack Joinl Nuds .
Inlegrat damg containg machined
/\ gropves for aviat resti@ml
i % WL v _
Pack Joint Size j— - ! Pack Joint Soe
....... - - p o l‘_ %
,‘
Stainless siee Foew o Length —— *I Anii-Friction Wether
activales clamp
DESCRIFTION LenwGTH Arpaon, Pant < SuasTTRD
PJ. FoR CT8 | P rorCTS W¥r. Los NuMBER tren{s)
172" I 1-78 ki £44-11-NL
W2 5/ 2-1NE" i C44-12-NL
1z " z 8 Ca4-13-NL
[T 1" 2-5116" 2 Ca4-14-NL
B T z 1.0 Ca42iNL X
[ 3" 2-1156" 1.0 CAa-23-NL
34" 34" 2 ] Cai33-NL BT RARTY
B 1 218 1.0 C44-34-HL
1" 1~ 2-4y" 1.1 o = :
1" ) 1-18" 1-1516" 1.5 CA4AE
1" 142" 2.5/8" 21 CA4-46-NL
444" 114 212 1.8 CA4-55-NL
1-1i4" 112 3- 14" 28 Cad-56-NL
312" 2T 3.5/ 3.0 C44-6E-NL
1-427 2~ 212" 3.5 Ca4-67-NL
ar ral 3-18M116" 4.6 C44-77-NL

Nole: Ford recommends using inseri stiffeners with piasic pibg or WDNg.

€800 (UNS NO C8¢833)

Standard C800 (ASTM B-62 and

has the letters “NL”

L

The product

FEATURES - '
All brass that comes in contact with potable water conforms to AWWA Standard

. Brass components that do not come in contact with potable water conform to ANWA,
ASTM B-584, UNS NO C83600 - 85-5-5-5)

. Sieeve design provides hexagonal wrench flats for proper instailation.
casl into the main body for proper identification

. UL Classified o ANSI/NSF Standard 61 and Annex G

The Fofd Mewr Box Company considers he information in
including specifications, a1E subjed! to change without nolice. Please

this subtmittal form to
verify that your product informatinn is Cumenl.

e comect 2t the tine of publication. 1em and option availzbility,

£.0. Box 443, Watash, Indians U.S.A. 46982-0443
Phone: 260-563-3171 / Fax 800-826-3487
Overseas Fax: 280-563-0167
hitp:fiwww. fordmeterbox.cem

FUHD The Ford Meter Box Company, Inc.

12706111

Submitied By:




BOARD OF WATER SUPPLY KIRK CALDWELL, MAYOR

CITY AND COUNTY OF HONOLULU DUANE R. MIYASHIRO, Chair
630 SOUTH BERETANIA STREET gg@:g % ‘;,"SHE'E‘E”“ Chair
HONOLULUY, HI 96843 KAPUA SPROAT

BRYAN P. ANDAYA

April 29, 2018

ROSS 5. SASAMURA, Ex-Officic
FORD N. FUCHIGAMI, Ex-Officio

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

ELLEN E. KITAMURA, P.E.
Deputy Manager and Chiel Engineer

TO: WHOM IT MAY CONCERN

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

SUBJECT: 2002 WATER SYSTEM STANDARDS AMENDMENT

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

DIVISION 400 — APPROVED MATERIALS LIST AND STANDARD DETAILS, Section
403 — Standard Details:

1. Delete Standard Detail P10 TRENCH BACKFILL and replace with the enclosed
Standard Detail P10 TRENCH BACKEFILL (2018 Revision) which reflects the
increase in cushion material below the pipe to 12 inches.

All construction plans received by the Board of Water Supply after May 20, 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.

Enclosure

cc: Hawaii, Kauai and Maui Water Departments .

Water jor Life . . . Ka Wai Ola



EXISTING GROUND

BACKFILL

MATERIAL
PIPE s
»y2

1211

24" CRUSHED ROCK
4 TRENCH STABILIZATION
WRAPPED WITH
GEOTEXTILE FABRIC IF
— NECESSARY

NOTE:

1. 12" OF CUSHION MATERIAL FOR PIPES 16" OR
LARGER. 6" CUSHION MATERIAL FOR PIPES 12"
OR SMALLER AT LOCATIONS WHERE INVERT IS
ABOVE 4-FOOT ELEVATION.

2. 12" OF CUSHION MATERIAL FOR ALL PIPE SIZES
AT LOCATIONS WHERE THE INVERT IS AT OR
BELOW THE 4-FOOT ELEVATION.

2016
REVISION
0AHU TRENCH BACKFILL STANDARD. | 1)
SCALE: NTS




BOARD OF WATER SUPPLY

CITY AND COUNTY OF HONOLULU
630 SOUTH BERETANIA STREET

HONOLULU, HI 96843

T0:

FROM:

WHOM IT MAY CONCERN

4

April 15, 2016

A/j/ \
KIRK CALDWELL, MAYOR

DUANE R. MIYASHIRO, Chalr
ADAM C. WONG, Vice Chair
DAVID C. HULIHEE

KAPUA, SPROAT

BRYAN P, ANDAYA

ROSS S, SASAMURA, Ex-Officko
FORD N. FUCHIGAMI, Ex-Officlo

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

ELLEN E. KITAMURA, P.E, ﬂ‘)
Ceputy Manager and Chisf Englnmer

ERNEST Y.W. LAU, P. E., MANAGER AND CHIEF ENGINEERM

BOARD OF WATER SUPPLY

SUBJECT: 2002 WATER SYSTEM STANDARDS AMENDMENT

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

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

1. Delete Table 200-1 — STANDARD DIMENSIONS Of MECHANICAL JOINT
And PUSH-ON JOINT DUCTILE IRON PIPE and replace with the following

table: :
Table 200-1 - STANDARD DIMENSIONS OF MECHANICAL
JOINT AND PUSH-ON JOINT DUCTILE IRON PIPE -
(Revised 4/2016 - FOR OAHU ONLY)
Pipe Size Thickness Thickness Outside Diameter
(Inches) (Class) (Inches) (Inches)
4 53 0.32 4.80
6 53 0.34 6.90
8 53 0.36 9.05
12 53 0.40 13.20
16 53 0.43 17.40
20 53 0.45 21.60
24 53 0.47 25.80
30 53 0.51 32.00 F
36 53 0.58 38.30
42 53 0.65 4450

Warter for Life . . . Ko Wai Ola



2002 Water System Standards Amendment
April 15, 2016 -
Page 2

The thicker class of ductile iron pipe will provide better protection from the corrosive soils
on Oahu.

All construction plans received by the Board of Water Supply after April 29, 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.



BOARD OF WATER SUPPLY m
KIRK CALDWELL, MAYOR
CITY AND COUNTY OF HONOLLLU DUANE R. MIYASHIRO, Chair
630 SOUTH BERETANIA STREET ADAM C. WONG, Vice Chair
HONOLULL, H! 96843 THERESIA G. McMURDO
DAVID C. HULIHEE

KARPUA SPROAT

May 13, 2015

ROSS 5. SASAMURA, Ex-Officia
FORD N, FUCHIGAMI, Ex-Officio

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

ELLEHN E. KITAMURA, P.E.
epuly Manager and Chef Engineer

Mr. Jeff Smith, Regional Sales Manager
DFW Plastics, Inc.

P.O. Box 648

Bedford, Texas 76095

Dear Mr. Smith:

Subject: Your Letter Dated March 7, 2014, Regarding Request of Product Approval

We approve the DFW Type X Meter Box and Cover (DFW1425C-12-1CA BWS) for
inclusion into the Approved Materials List of the Water System Standards for Oahu only.

If you have any questions, please contact Michael Domion, Support Branch Head, of the
Capital Projects Division, at (808)748-5740.

Very truly yours,

ERNEST Y/W. LAU, P.E.

Manager and Chief Engineer

Vwrer Jor Life . K Wai Ol



]
4x7 CAST IRON

REVISIONS

REV DESCRIPTION DATE
READER DOOR w/ SELF [NR | NEW RELEASE 03/07/14
CLOSE FEATURE
1 5/8 —= I._ it o] LID KEY
i BLACK COLOR
i & ~ J - ance @;:-.“ C CAST IRON READER DOOR 4x7
Ll TRariels A AMR SLIDE MOUNT
@ BWS | BWS ENGRAVING
2 1 - E - vl E
! g .::,a; IO
i i T T Y
I Bt
| \_ <
SEE
| NOTE #6
L J _—l_ = 1425
1 1/8 —=H j=—
8
DFW1425C-1CA BWS-LID
17 WATER METER 7!
i Ty
= — 234 1w
z ! LTt
10K TideiTBWS i3
o
% y
F DFW1425C-12-1CA BWS
a 1 { i}
| i 858 I—-— 163
- "/ e e
= | L |
|
" I T waLL fl
SENSUS ERT INSTALLED—————————————— = e i
MODEL 520R — 3=

[t

6C

NOTES
1) DIM'S % 1/8 UN.O.
2) LID MATERIAL: H.D.P.E.
3) BODY MATERIAL: L.LP.E.
4) WALL THICKNESS: 3/8 * 5%

BOTTOM FLG IS
1'

SIDES ARE BOWED
OuT 1/2° TO HELP
WITH BACK FILL

5) LWA. = INSIDE WORK AREA
8) #3/18” x 8" LONG ECO TECH STEEL PIN IMPREGNATED WITH ZINC &
ALUMINUM FOR CORROSION RESISTANCE. CHROMIUM FREE.

SECTION A-A

DFW1425C-12-BODY prw pLASTICS, INC. ENGAGES IN ONGOING RESEARCH AND

DEVELOPMENT TO IMPROVE AND ENHANCE ITS PRODUCTS.
THEREFORE, DFW PLASTICS, INC. RESERVES THE RIGHT TO

CHANGE PRODUCT OR SYSTEM SPECIFICATIONS WITHOUT NOTICE.

DFW PLASTICS, INC.

CREATED: 03/07114

UPDATED: *

PO BOX 648

BEDFORD, TEXAS 76095
(817) 439-3800

(817) 439-3700 (f)
www.dfwplasticsinc.com

DFW1425C—=12—1CA BWS

ACCEPTED: *

DRAWN BY: J.CA.

PLOT SCALE: 1:12

THIS DRAWING IS THE PROPERTY OF DFW PLASTICS, INC.




BOARD OF WATER SUPPLY

KIRK CALDWELL, MAYDR
CITY AND COUNTY OF HONOLULU DUANE R. MIYASHIRG, Chalr
8§30 SOUTH BERETANIA STREET ADAM C. WONG, Vice Chair
HONQLULY, HI 96843 THERESIA C. McMURDO
DAVID C. HULIHEE

Vetdor for Fafe

KAPUA SPROAT

Ap nl 2 3’ 201 5 ROSS 8. SASAMURA, Ex-Officio
FORD N. FUCHIGAM|, Ex-Cificio

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

ELLEN E. KITAMURA, F.E.
Ceputy Manager and Chief Enginger

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

SUBJECT: 2002 WATER SYSTEM STANDARDS AMENDMENT

For Oahu only, the 2002 Water System Standards shall be amended as follows:
Division 200 - MATERIALS: -

1. Delete Section 204 — PLASTIC PIPE in its entirety and replace with the
enclosed Section 204 — PLASTIC PIPE, Revised 4/2015

Division 300, Section 302 - WATE‘? MAINS AND APPURTENANCES:

2. Delete section 302.14 PLASTIC PIPE in its entifety and replace with the
enclosed section 302.14 PLASTIC PIPE, Revised 4/2015,

3. Delete section 302.15 FITTINGS AND SPECIALS (DUCTILE IRON, AND
CONCRETE CYLINDER) in its entirety and replace with the enclosed
section 302.15 — FITTINGS AND SPECIALS (DUCTILE IRON, AND
CONCRETE CYLINDER), Revised 4/2015

The elimination of DR18 plastic pipe and PVC fittings, and requiring DR14 for all
plastic pipe installations will provide better protection from unknown transient
pressure in our water system and will better withstand potential damage during
transport, handling and installation.

All construction plans received by the Board of Water Supply after April 30,
2015 shall comply with the above amendments,

If you have any questions, please contact Michael Domion of the Capital Projects
Division at (808) 748-5740.

Enclosures

Wt VWi € N



DIVISION 200 - MATERIALS

SECTION 204 - PLASTIC PIPE

204.01 POLYVINYL CHLORIDE (PVC) C-900 & C-905 PIPE.

A. General. PVC C-900 and C-905 pipe shall be cast-iron-pipe-equivalent O.D. type as called for in
the Bid, Plans, and Specifications. All P\VC C-900 and C-905 pipe and materials used for potable
service shall be NSF 61 certified.

Only elastomeric-gasket type joints shall be allowed. Pipe shall be furnished complete with
integral bells, with gaskets conforming to ASTM F477 and NSF 61, and lubricants conforming to
NSF 61. All gaskets and lubricants shall be made from materials that are compatible with the plastic
material and with each other when used together. The material shall not support the growth of
bacteria nor adversely affect the potable quality of the water that is to be transported.

Electronic markers shall be installed over the PVC pipe for its entire length in accordance to
the plans and specification. See Division 500 for corrosion protection requirements as applicable to
the project.

PVC pipe deflection at the bell is not allowed. Deflections at ductile iron fittings shall be in
accordance to Section 102.07 DEFLECTION PER JOINT. Bending of PVC pipes is not allowed.

B. AWWA C900 PVC PIPE. PVC C900 pipe shall be in compliance with Table 200-5 and
AWWA C900, " Polyvinyl Chloride (PVC) Pressure Pipe and Fabricated Fittings, 4-Inch Through
12-Inch for Water Transmission and Distribution”.

Table 200-5 - PVC C900 PIPE STANDARD DIMENSIONS
Pipe Size Class Thickness Outside Diameter
(In.) (psi) DR (In.) (In.)
4 150 14 0.343 4.800
6 150 14 0.493 6.900
8 150 14 0.646 9.050
12 150 14 0.943 13.200

Rev. 4/2015 204-1



DIVISION 200 - MATERIALS

C. AWWA C905 PVC Pipe. PVC C905 pipe shall be in compliance with Table 200-6 and AWWA
C905, "Polyvinyl Chloride (PVC) Pressure Pipe and Fabricated Fittings, 14-Inch Through 48-Inch,
for Water Transmission and Distribution™.

Table 200-6 - PVC C905 PIPE STANDARD DIMENSIONS
Pipe Size Class Thickness Outside Diameter
(In.) (psi) DR (In.) (In.)
16 150 14 1.243 17.400
D. Fittings.

1. Ductile Iron Fittings. Ductile iron fittings used with PVC C900 and C905 pipes shall
conform to SECTION 202 — DUCTILE IRON PIPE, FITTINGS, AND APPURTENANCES.

2. PVC Fittings. PVC fittings, including deflection couplings are not approved.

Rev. 4/2015 204-2



DIVISION 300 - CONSTRUCTION

302.14 PLASTIC PIPE.

A. General. Plastic pipe shall be installed at the location and to the lines, grades and details shown
on the plans. No bending of plastic pipe shall be allowed unless specified otherwise.

Electronic markers shall be installed over the entire length of plastic pipe for "toning" purpose
in accordance to the plans and specification.

When tapping for service connections and air relief valves, service saddles or tapped tees
shall be used. The installation of service saddles or tapped tees shall be as specified for service
laterals and connections. (For Oahu only: Service saddles allowed only for tapping to existing
mains and taps for ball corps at main valves and air relief valves where valves are to be installed in
manholes.)

Plastic pipe deflection at the bell is not allowed. Deflections at ductile iron fittings shall be in
accordance to Section 102.07 DEFLECTION PER JOINT. For plastic pipes, the installation
according to the plans and specifications may require additional fittings, and items of work not
specified in the plans and specifications due to no deflection being allowed at the bell. Bending of
plastic pipes is not be allowed. Deflections at ductile iron fittings shall be in accordance to Section
102.07 DEFLECTION PER JOINT.

Any additional design modification and/or work required due to no deflection being allowed
at the joints shall be the responsibility of the Contractor and shall be approved by the Department.

B. Payment. Payment for the furnishing and installation of the various sizes of PVC PIPE,
including all necessary joint accessories, will be made at the respective Unit Price Bids per linear
foot based on the actual linear feet of PVC PIPE installed (exclusive of valves, fittings, bends and
adapters), cleaned or pigged and successfully hydrotested.

The Unit Price Bids for the furnishing and installation of PVC PIPE shall be full
compensation for all labor, materials, tools and equipment for all handling, hauling, unloading,
placing, cutting, jointing, testing, dewatering, painting, installing, and service saddles and all other
incidentals required to complete the work.

Measurement and payment for ductile iron fittings shall be as specified in Section 302.15 -
FITTINGS AND SPECIALS (DUCTILE IRON, CONCRETE CYLINDER, PLASTIC PVC PIPE) of
the Water System Standards.

For Oahu only for service connections and air relief valves: Payment for service saddles, if
allowed by the Department, will be made at the respective Unit Price Bid based on the actual number
of SERVICE SADDLES installed and tested. Payment for tapped tees or bossed tees (with tap sizes
specified) will be made at the Unit Bid Price per pound of DUCTILE IRON FITTINGS based on the
total weight of the tapped tees installed and tested.

Rev. 4/2015 302-1



DIVISION 300 - CONSTRUCTION

302.15 FITTINGS AND SPECIALS (DUCTILE IRON AND CONCRETE CYLINDER).

A. General. The Contractor shall furnish and install the various types of fittings and specials
(ductile iron or concrete cylinder) at locations shown on the plans or as directed by the Manager.
Installation shall be in the same manner prescribed elsewhere in these Standards for the various types
of pipe joints. (For Oahu only: Buried ductile iron fittings shall be encased with 2 layers of 8 mil
polyethylene wrap.)

For concrete cylinder pipes, fittings may be fabricated to be integral with a straight section of
pipe with the understanding that any field adjustments required will be done at no cost to the
Department.

B. Payment. Payment for the furnishing and installation of DUCTILE IRON FITTINGS will be
made at the Unit Price Bid per pound or per each fitting, based on the total body weight of the fittings
or the actual number of DUCTILE IRON FITTINGS installed and tested.

The total weight of the various sizes and types of DUCTILE IRON FITTINGS shall be the
sum of the body weights of the fittings based on the weights given in the latest edition of the
"Handbook of Ductile Iron Pipe" by the Ductile Iron Pipe Research Association. If the weight of any
fitting is not given in the handbook, the weight shall be based on the actual weight marked on that
fitting. Weights of jointing accessories are considered incidental.

Payment for furnishing and installing CONCRETE CYLINDER FITTINGS AND SPECIALS
will be made at the respective Unit Price Bids based on the actual number installed and tested.

Payment for FLANGED BY BELL ADAPTERS and FLANGED DISMANTLING JOINTS
will be made at the respective Unit Price Bids based on the actual number installed and tested.
Flanges shall be per ANSI B16.1, Class 125 or 250.

The Unit Price Bids for furnishing and installing fittings and specials (DUCTILE IRON or
CONCRETE CYLINDER) shall be full compensation for all labor, materials, tools and equipment
for all handling, hauling, unloading, placing, poly-wrapping, jointing, testing, bracing and blocking
and other incidentals necessary to complete the work.

Rev. 4/2015 302-2



BOARD OF WATER SUPPLY

CITY AND COUNTY OF HONOLULL
630 SOUTH BERETANIA STREET
HONOQLULU, HI 96843

Wagter Jor Lale .

=/

April 23, 2015

TO:! WHOM 1T MAY CONCERN

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

BOARD OF WATER SUPPLY

KIRK CALDWELL , MAYOR

DHIANE R MIYASHIRO, Chair
ADAM C. WONG, Vice Chair
THERESIA & McMURDO
DAVID C. HULIHEE

KAFUA SPROAT

ROSS 5. SASAMURA, Ex-Officio
FORD N, FUCHIGAMI, Ex-Dfficio

ERMEST 7. W. LAU, FE
Manager and Chief Engineer

ELLEN E. KITAMLIRA, P E,
Deputy Manager and Chief Enginesr

ENGINEERK{%

SUBJECT: 2002 WATER SYSTEM STANDARDS AMENDMENT

Division 100, Section 102 — MAINS, Subsection 102.01 LOCATION:

For Oahu only, delete Table 100-1 - WATER MAIN CLEARANCES and replace with the

following:
Table 100-1 - WATER MAIN CLEARANCES
Clearances

Utility Diameter Horizontal Vertical
Island (Inches) (Feet) . (Inches)
Hawaii All Sizes 8 18°
Kauai All Sizes 8 18°
Maui <16 3 6P
Maui - >18 3 12°
Oahu All Sizes 3° 12°

a- Provided other utility mains are concrete jacketed.
b- For trenchiess installation work (micro-tunneling, directional drilling,

pipe ramming/jacking of new utilities such as electrical duct lines,

sewer lines, drain lines) crossing or paralleling existing water mains,
provide three-foot vertical clearances to existing mains.
¢- Five-foot clearance to water mains 16-inches and larger.

The additional clearances will help facilitate the maintenance of our pipeline infrastructure. All
construction plans received by the Board of Water Supply after April 30, 2015 shall comply with
the above amended Table 100-1 - WATER MAIN CLEARANCES.

If you have any questions, please contact Michael Domion of the Capital Projects Division at

(808)748-5740.

W VT O



BOARD OF WATER SUPPLY KIRK CALDWELL, MAYOR

CITY AND COUNTY OF HONOLULU DUANE R. MIYASHIRQ, Chair

630 SOUTH BERETANIA STREET ADAM C WONG, Vice Chair
\ ) MAHEALANI CYPHER

HONOLULU, Hi 96343 THERESIA C. MCMURDQ

DAVID €. HULIHEE
December 8‘ 2014 ROSS 5 SASAMURA, Ex-Officio

FORO N FUCHIGAMI, Ex-Dfficio

ERNEST Y. W. LALL P.E
WManager and Chiel Engmeer

oo Hisnagersne et Engineer W
TO: WHOM IT MAY CONCERN ?A/
FROM: ERNEST Y. W. LAU, P.E., MANAGER AND CHIEF ENGINEER

BOARD OF WATER SUPPLY

SUBJECT; 2002 WATER SYSTEM STANDARDS AMENDMENTS

The following amendment to the 2002 Water System Standards is effective immediately
for Oahu only:

Division 400, Section 403 STANDARDS DETAILS:

Replace the following details with the enclosed details (2014 Revision) which reflect the
new splice length of 7-1/2” for a 3/4” meter:

Standard Detail Description
L14 Copper Service lateral for Connection Type “X” Meter Box
5/8", 3/4", & 1" Meters
L18 Material List for Copper Laterals

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

Enclosure

cc: Kauai, Maui, Hawaii Water Departments

Veter Jor Lafe . Ko Yed Ol



NOTES:

1. SEE M3 FOR DETAILS OF TYPE "X" METER BOX.

2. IF THE CONSUMER'S SERVICE VALVE CANNOT BE
INSTALLED 3-5 FEET FROM THE PROPERTY LINE, THE
VALVE SHALL BE INSTALLED AS DIRECTED BY THE
MANAGER, OR INSTALL BALL CORP. WITHIN METER BOX
AFTER METER.

3. SEE PLATE M43 FOR METER INSTALLATION IN NON-SIDEWALK AREA.

SEE TABLE "A” TABLE "A’
E— METER SIZE SPLICE SIZE SPLICE LENGTH
H 5/8" 1” DIA. 71/2"
THREAD ENDS AND 3/4 1" DIA_ 71/2
WELD 1/8” THICK DISK 1 1.1/4” DA 10 3/4
INSIDE BOTH ENDS TO
STOP WATER PASSAGE
l—l 1/4”
METER SPLICE DETAIL
2014
REVISION
COPPER SERVICE LATERAL
OAHU FOR CONNECTION TYPE "X" METER BOX STANDARD L1 4
518", 3/4", & 1" METERS DETAILS
SCALE: NTS
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BOARD OF WATER SUPPLY KIRK CALDWELL . MAYOR

CITY AND COUNTY OF HONOLULY DUANE R MIYASHIRG, Chair

§30 SOUTH BERETANIA STREET ADAN C, WONG, Vice Chalr

HONOLULY, HI 96843 MAHEALANI CYPHER
THERESIA C. MeMURDO

OavID C, HULIHEE

September 19, 2014

ROSS 5. SASAMURA, Ex-Officie
FORD N. FUCHIGAMI, Ex-OMlcio

ERMNEST ¥. W, LALL PE.
Manager and Chigl Enginesr

ELLEN E. KITAMURA, P E. “\V
Deputy Manager and Chief Engnger

Ms. Maureen Patton

Water Works Specialties Manager
T. Christy Enterprises, Inc.

655 East Ball Road

Anaheim, California 92805

Dear Ms. Patton:

Subject; Your Letter Dated March 26, 2014, Regarding Request for
Approval of Christy’s Polyethylene Encasement (Polywrap)

We approve the Christy’s Polywrap for inclusion into the Approved Material List of the
Water System Standards for Oahu only.

If you have any questions, please contact Michael Domion, Support Branch Head of the
Capital Projects Division, at (808)748-5740.

Very truly yours,

ERNESi ; W. LAU, P.E.

Manager and Chief Engineer

cC. Kauai Department of Water
Maui Department of Water Supply

Hawaii Department of Water Supply
D. Hiromoto, D. Ching, L. Fujikami, M. Domion

MD:es

14-0525

Wader for Lije o Ko Wai Ola
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Christys

3/26/2014

Mr. Ernest Y.W. Lau o
Manager and Chief Engineer
Board of Water Supply T =
630 South Beretania Street o @
Honolulu, Hawaii 96843 L

RE: Request for Approval of Christy’s ﬁolyethylene Encasement {(Polywrap)

| am writing to respectfully request your consideration in approving Christy's Polywrap for inclusion
on your Approved Material List. Our linear low density polyethylene encasement is made in
conformance with the material requirements of ANSI/AWWA C105/A21.5-1¢ and ASM D4976 and

NT4112-10.

I have included our Product Data Sheet and a Sample of our Blue Polywrap for your review. We
manufacture this material in Clear, Black, Blue, Green and Purple. The sizes vary depending on the

color.

We also offer this same product in a 3’ wide sheet that comes on a 100’ roll and is clear. This product
was developed for ease of use in wrapping valves and fitting and irregular items. [t is known as our

Fitting Wrap.

Christy’s Polywrap is Made in the USA and has been used for over 25 years all over the United States.
Our main distribution facility is located in Anaheim, CA.

Thank you very much for your consideration in this matter. Should you have any questions or .
need anything additional, please don’t hesitate to contact me. We look forward to the opportunity

of supplying your material requirements.
Kindest Regards,

Maureen Patton ‘
Water Works Specialties Manhager
T. Christy Enterprises, Inc.

655 East Ball Road

Anaheim, CA 92805
Maureen@tchnsty.com
714-206-0534

Christy's” » 655 E. Ball Road * Anaheim, CA 92805-5210 « tel: (800) 258-4583 + fax: (800) 468-4583 - www.tchristy.com



MADE IN USA

PRODUCT SPECIFICATIONS
Manufactured of virgin polyethylene material
& mil minimum, group 2, inear low densily
Conforms {o the material requirements of the iatest
revision of ANSUAWWAC10S5/A215-10 and ASTM
D4976 and NT4112-10
Film is imprinted every 18”-24" with;
o Trademark
+  Year of manufacture
+  Typeof resin
»  Spedification conformance
* Applicable pipe sizes
+  Teod “Waming Cormosion Protection - Repair any
Damage”. Purple Polywrap verbiage reads
*RecydedReclaimed Water Line”

Sizing Guidelines: Pipe Diameter/Polywrap Size
Through 6" 16" polywrap
Through 8 20" polywrap
Through 10" 24° polywrap
Through 127 27 polywrap
Through 147 30° polywrap
Through 16° 34 polywrap
Through 18" 37° polywrap
Through 267247 547 polywrap
Through 30 67 polywrap
Through 36 84" polywrap
Through 42" 84" polywrap

1 arger sizes available upon request

T. Christy Enterprises, Inc.
655 E Ball Rd » Anaheim, CA 92805
Tel: (714) 507-3300 » Fax: (714} 507-3310

POLYWRAP

(Polyethylene Encasement Tubing}
Corrosion Protection for Cast iron,

Ductile Iron and Steel Pipe
AWWA C105-10, ANSIA21.5-10

For aver 40 years polyethylens encasement has proven 1o be an
effective method of protecting ductile iron pipe from comrosion. Tests
have shown that when loose polyethyiene encasement is installed on
pipe, it provides an economical means of corrosion protection

= Polyethylens film prevents contact hetween pipe and the surounding soil
for an economical and effective solution of corrosion protection

» For use on mets! piping systems for identification and corrosion protection
or PVC pipe for identification purposes such as Reclaimed/Recycled

water

* Perforated every 20" or 22’ for both 18 and ' pipe joints

* Diameters available to cover '4” through 427 pipe

*  Waming message repeats every 18 - 24 inches depending on size
*  Printed with curent AWWA C105 and ANSI A21.5 specification

PROPERTIES

Material
Group

Density
Class

Dielectric Strength

Physical Propertios
Minimum Tensile Strength
Minimum Elongation
Minimum Dielectric Strength
Impact Resistance
Propagation Tear Resistance
Thickness

Colors Available

INSTALLATION

2 (Linear)

0.910 to 0.835 gfcm3

B {Colors)(1)

Volume resistivity 10150hm-cm.,min.

3600 PSI (24.8 MPa- ASTM D882)
800% (ASTM 882)

800 Vimil (ASTM D149) Minimum
800 g (ASTM D1709 Method B)
2550 gf (ASTM D1922)

Minimum of 0.008 in. {8 mils)
Black, Clear, Purple, Blue, Green.

Install polywrap according to the latest AWWA or DIPRA guidelines. Use with
Christy’s Polyethylene (Visqueen) Fitting Wrap and Pipewrap Tape



BOARD OF WATER SUPPLY

CITY AND COUNTY OF HONOLULY DUANE R. MIYASHIRG. Chair
630 SOUTH BERETANIA STREET w:géAN(I:CYPHER. \é)ice Chalr

H 1A Q. McMURD
HONOLULU, HI 96843 ADAM G. WONG

KIRK CALDWELL, MAYDR

DAVID ¢ HULIHEE

June 20, 2014

ROSS 5. SASAMURA, Ex-Officio
FORD M. FUCHIGAMI, Ex-Officio

ERNEST Y. W. LAU, P.E.
Manager and Chisf Engineer

ELLEN E. KITAMURA, P.E. ‘}%’
Deputy Manager and Chief Engineer

Mr. Jesse Anderson

Clow Valve Company

3126 Verde Avenue
Carlsbad, California 92009

Dear Mr. Anderson:

Subject:  Your Letter Dated March 20, 2014, Requesting Approval of Clow 850
Fire Hydrant

We approve the updated version of the Clow 850 Fire Hydrant for inclusion into the
Water System Standards for Oahu only.

If you have any questions, please contact Michael Domion of the Capital Projects
Division at (808)748-5740.

Very truly yours,

ERNEST Y. W. LAU, P.E.
Manager and Chief Engineech_

cc:  Kauai Department of Water Supply
Maui Department of Water Supply
Hawaii Department of Water Supply

D. Hiromoto, D. Ching, L. Pujikami, /g Domion
MD:st

Wirker for Life .0 Ko Yai (4



California- Wet Garre! Hydrants:

Corporate & Engineering:

V 1375 Magnolia Avenue 902 South 2 Street

A CLOW VALVE COMPANY Corona, GA 92879 Oskaloosa, 1A 52577
. Phone: 1{B88) 8892411 Phone: 1(800) 829-2569

v Website: www Clowvalve.comn fax (951) 735-0837 Fax (541} 673-8269

March 20™, 2014

Mr. Ernest Y.W. Lau
Manager and Chief Engineer
Board of Water Supply

630 South Beretania Street
Honolulu, Hawaii 96843

Dear Mr. Lau,

Clow Valve Company would fike to submit for approval the following items to be added to the approved
material list for Section 206.01 and 206.02 Wet Barrel Fire Hydrants. Clow Valve would like to update
the current wet barrel hydrant specification.

Clow 850 Fire Hydrant
Product Submittal/Paint Specification (Enclosed}

206.01 Paint Coating now made with Eilis MX-5500-Y001 Maximus Polyurethane 100 VOC Safety Yellow.
Per California Environmental changes with new {VOC) requirements.

206.02 Clow 850 Fire Hydrant brass internals and outlets made with Eco-Brass (C87850).

206.02 Composition of the valve rubber shall be Urethane. Valve and valve carrier shall be attached to
the operating stem utilizing an "O" ring seal to prevent leakage through the valve. Stem packing
shall be of the "0" ring type incorporating two "O" rings in the stem sleeves.

Thank you for taking the time to consider our product for approval.
Sincerely,

Jesse Anderson

Clow Valve Company
3126 Verde Ave.
Carlsbad, CA 92009

A Division of McWane, Incorporated.

Fee Generations
NAYIE

Valve & Hydrant Group



Clone Tafve Comprany 902 Sonth 2% Street. Oskaloosa, 14 323

M For Generations

W, u‘,'fj(lli'l'( .‘;\'t’. LM

Effective 2014 (January)

Subject: Certificate of Compliance — 800 Series Fire Hydrant

Clow Valve Company manufactures the 300 series wet-barrei fire hydrant in the United States of
Ametica with compliance to the following criteria.

Product

AWWA €503, Wet-Barrel Fire Hydrants (200psi rating)

AWWA C550, Protective Interior Coatings for Valves and Hydrants

UL 246, Hydrants for Fire-Protection Service (850/860 with 200psi rating)

FM Class Number 1511, Fire Hydrants (Wet-Barrel Type) for Private Fire Service

(850/860 with 175psi rating)

¢ NSF/ANSI 61, Drinking Water System Components — Health Effects (with Annex G) for
models 850, 860 and 865

s NSF/ANSI 372, Drinking Water System Components — Lead Content (maodels 850, 860
and 865)

Materials (where applicable)
e Ductile Iron: ASTM AS536 (Grade 65-45-12 minimum strength)
s  Gray Iron: ASTM A126 (Class B)
« Copper Alloy:
ASTM B16 (C36000)
ASTM B98 (C65500)
ASTM B584 {(C83600, C36700, C87610, CB7850, C89833)
ASTM B763 (C86700, C87610, CI9500)

o

000

Compliance with other standards, such as those related to end joint connections, is dictated by
compliance with standards listed above. If you have additional questions please call (R00) 829-
2569 for assistance.

Sincerely,

T. Chad Harbour, P.E., LEED A P.
Engineering & Quality Manager
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BOAR

HONOLULU, HI 96843

D OF WATER SUPPLY

KIRK CALDVWELL, MAYOR

CITY AND COUNTY OF HONOLULU DUANE R. MIYASHIRO, Chaimnan
630 SOUTH BERETANIA STREET MAHEALANI CYPHER, Vice Chait
\ ) THERESIA C. McCMURDOD

Wiirer fowr dage

ADAM C. WONG
DAVID C. HULHEE

Qctober 22, 2013

ROSS 5. SASAMURA, Ex-Dfficio
GLENN M. OKIMOTC, Ex-Officio

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

ELLEN E. KITAMURA, P.E, lvd’/
Duputy Manager and Chief Engineer

TO: WHOM IT MAY CONCERN

FROM: | ERNESTY.W.LAU, P.E. W/
MANAGER AND CHIEF ENGINEER

SUBJECT: 2002 WATER SYSTEM STANDARDS AMENDMENTS

All waterworks brass fittings shall be in compliance with the amended Section 1417 of
the Safe Drinking Water Act (SDWA) which takes effect on January 4, 2014. The
amendment includes a change to the definition of “lead-free” by reducing lead content
from 8% to a weighted average of not more than 0.25% in the wetted surface material.
All waterworks brass fittings installed for potable water service on January 4, 2014 and
beyond shall conform to the amended definition of “lead-free”.

As indicated in Section 211 — Brass Products, all brass fitting shall conform to NSF
Standard 61 and Section 1417 of the SDWA. In addition, for Oahu only, all brass fittings
shall conform to NSF Standard 372. Until conforming brass products are approved for
inclusion on the Approved Materials List, brass products must be submitted for review
and approval on a project-to-project basis.

If you have any questions, please contact Michael Domion at (808)748-5740.

cc: Kauai, Maui and Hawaii Dept. of Water Supply

[T RHVIEN T



BOAR D 0 F WATE R SU P PLY KIRK W. CALDWELL, MAYOR
CITY AND COUNTY OF HONQLULU DUANE R. MIYASHIRQ, Chairman
830 SCUTH BERETANIA STREET ’#‘.ﬁgf@';}”& cgpﬂegb\ém Chakr

I . Mchay
HONOLULY, HI $5843 u ADAM C. WONG

KAULANA H, R. PARK

January 4, 2013

ROSS 5. SASAMURA, Ex-Officio
GLENN M. OKIMOTQ, Ex-Officio

ERNEST Y. W. LA, P.E.
Manager and Chief Engineer

ELLEM E. KITAMUIRA, PE. uw
Deputy Manager and Chiet Engineer

Mr. Josh Bivens

Jensen Precast

1255 Nuuanu Avenue, Suite C104
Honolulu, Hawaii 96817

Dear Mr. Bivens;

Subject:  Your Letter Dated October 24, 2012, Requesting
Approval of Jensen Precast Meter Boxes

We approve the Jensen Precast Type A valve box and cover, Type B meter box and
Type X meter box, for inciusion into the Water System Standards for Qahu only.

Please note that the standard cover for our Type B meter box shall be made of cast iron.
If you have any questions, please contact Michael Domion at 748-5740.

Very truly yours,

7
C Y ypt Tw

ERNEST ¥ ‘W, LAU, P.E.
Manager and Chief Engineer

cc: Kauai Department of Water Supply
Maui Department of Water Supply
Hawaii Department of Water Supply
M. Domion
EAtes

12-1237

Wirter jor Lifer . foa Wai (Mg
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1255 Nuuanu Ave Suite C104
Honolulu, HI 96817 722?9
808-528-1175
cl

ce: FO
Mr. Ernest Y.W. Lau
Manager and Chief Engineer
Board of Water Supply
630 South Bezretania St
Honolule, Hl 96843

Qctober 24, 2012
RE: Request for Product Approval
Dear Mr. Lau,

[ am writing you to request the Board of Water Supply’s approval of Jensen Precast Meter Boxes, We
have recently taken over precast concrete operations for Ameron. The products we are producing will
be the same that Ameron was approved to make for the Board of Water Supply. Jensen Precastis an
NPCA Certified material supplier, with our production plant in the Campbelt Industrial Park in Kapolei,
Hi. We would like approval to buiid the following Board of Water Supply Products:

1. Board of Water Standard Detait Vi3 ~Type A Meter Box
2. Board of Water Standard Detail M1 —Type 8 Meter Box
3. Board of Water Standard Detail M3 — Type X Meter Box

Please see the enclosed shop drawings for your consideration, If | can answer any questions or be of
any assistance please don't hesitate to contact me. We appreciate your consideration to become an
approved supplier and look forward to hearing from you.

Sincerely,

¥
o g T
-

s . ,.:/;___,“_w_)
Josh Bivens
Product Applications Specialist

808-321-4665
jbivens@jensenprecast.com
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TYPE "A" VALVE BOX & 4" DiA
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SECTION OF COVER

WEIGHT: = 6.8 Ibs.

NON~REINFORCED

2. ACCOMMCDATES 17, 1%4* & 1}4" VALVES.
3. PRODUCT NUMBER: BOX P2010, COVER P2011.
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i TYPE "B" METER BOX &

S CONCRETE COVER
® He” B
] W.m.._ _
L
r .
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o %.mu v’
[ M
1]
MMM " ‘ @ ” SYMM. ABOUT ¢ SECTION "A”
134" .
SECTION_*A”
NOTES:
1. ACCOMMODATES %" & %" METERS. _
2. SYNTHETIC FIBER REINFORCEMENT IN BOX AND COVER.
. 3. TYPE B VALVE BOX PRODUGT NO. p2012,
WEIGHT: = 14.2 Ibs.
4 CONCRETE COVER, PRODUCT NO. 2013, TyPE B -CAST IRON COVER, D&L
MCDEL No. L.—-2444, : : .
5. THIS COVER IS AVAILABLE WITH THE FOLLOWING BRANDS ON SPECIAL
_ ORDERS; HTC, BWS HILO, GAS CO., GAS VALVE, TV, ELEC., TRAFFIC
JensEn O e S . 4

|
|
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WEIGHT: = 107 Ibs.

 _JEnsEn

- 16" -

- 13"

13"
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IYPE "X” METER BOX

- WIT, = 107 LBS.

gt A

UORMPE T . (5% e

NOTES: .
T, TYPE "X” METER BOX FOR %°, %", AND 1" METERS,
2. FOR “HAWAI", TYPE "X" METER BOX IS FOR 1* METER ONLY.

3. CAST RON COVER WITH caST IRON READING COVER,
D&L NO. 1~2450,

+ REINFORCED WITH 2° x 2" - 16/16 GA. WELDED WIRE MESH
AND SYNTHETIC FIBER REINFORCEMENT.




BOARD OF WATER SUPPLY PETER B. CARLISLE, MAYOR

CITY AND COUNTY OF HONOLULU DUANE R. MIY&SHIERO iﬁ:na&wn
630 SOUTH BERETANIA STREET MAHEALANI CYPHER, Vice Chair

y THERESIA C. McMURDOD
HONOLULU, HI 96843 u THERESIA C M

KAULANA H. R. PARK

December 14, 2012

KENNETH A. SHIMIZU, Ex-Officio
GLENN M. OKIMOTO, Ex-Officio

ERNEST ¥.W. L&), P.E
Manager and Chiaf Engineer

ELLEN E. KITAMURA, P E. p,\l)
Deputy Manager and Chief Engineer

TO: WHOM IT MAY CONCERN

FROM: ERNESTY. W. LAU, P.E. a‘ﬂ’p

MANAGER AND CHIEF ENGINEER

SUBJECT: AMENDMENT TO THE WATER SYSTEM STANDARDS DATED 2002
FOR POLYETHYLENE {PE) PIPE FOR OAHU ONLY

Effective immediately, the Honolulu Board of Water Supply (BWS) rescinds approval of
the incorporation of PE pipe into the municipal water system for the island of Oahu only.
All service laterals and service connections 2-1/2 inches and smaller shall be copper
pipe only unless otherwise approved by the BWS.

If you have any questions, please contact Michael Domion at (808)748-5740.

cc: Kauai Department of Water Supply
Maui Department of Water Supply
Hawaii Department of Water Supply

Water for Life . .. Ka Wai Ola



BOARD OF WATER SUPPLY PETER B, CARLISLE, MAYOR

CITY AND COUNTY OF HONQLULU RANDALL Y. 5. CHUNG, Chaiman
630 SOUTH BERETANIA STREET \ ’ ?'.?E :EA&I_;&N(I: CN‘LFSSRRb\.Soe Chair
HONOQLULU, HI 96843 DUANE F. MIYASHIRO

ADAM C. YWONG

June 5, 2012 WESTLEY K.C. CHUN, Ex-Officio
GLENN M. DKIMOTO, Ex-Officic

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

uene wvmn e f))
TO: WHOM IT MAY CONCERN p{/

FROM:  ERNESTY.W.LAU, P.E.
MANAGER AND CHIEF ENGINEER

SUBJECT: MODIFICATIONS TO NSF STANDARD 61 AFFECTING MATERIALS
APPROVALS FOR BRASS PRODUCTS FOR OAHU ONLY

Effective July 1, 2012, the requirements of NSF Standard 61 Annex F reduce the
allowable limit for lead extracted from test bodies from 15 parts per billion (ppb} to 5 ppb.
As all waterworks brass fittings must conform to NSF Standard 61 in accordance with
Section 211 ~ Brass Products of the Water System Standards, all materials approvals for
brass fittings will be rescinded upon the Annex F effective date for Oahu only, unless
certification is provided that products are in conformance with the updated NSF
Standard.

Construction projects that have received approval for their brass product materials
submittals prior to July 1, 2012 shall not be affected. Until conforming brass products
are approved for inclusion on the Approved Materials List, brass products must be
submitted for review and approval on a project-to-project basis.

If you have any questions, please contact Michael Domion at (808)748-5740.

cc: Kauai Department of Water Supply
Maui Department of Water Supply
Hawaii Department of Water Supply

Water for Life . . . Ka Wai Ola



BOARD OF WATER SUPPLY

CITY AND COUNTY OF HONOLULY
630 SQUTH BERETANIA STREET
HOMNOLULU, HI 96843

May 14, 2012

Mr. Wally Sunnaa, P.E.

Armorcast Products Company
13230 Saticoy Street

North Holtywood, California 91605

Dear Mr. Sunnaa,

PETER B. CARLISLE, MAYOR.

RANDALL Y. 5. CHUNG, Chairman
MAHEALANI CYPHER, Yice Chair
THERESIA C. McMURDO

OUAME R. MIYASHIRQ

ADAM C. WONG

WESTLEY K.C. CHUN, Ex-Officio
GLENN M. OKIMOTO, Ex-Officio

ERMNEST Y. W. LAU,PE.

Manager and Chisf Engincer
ELLEN E, HIRATAMA, F E.
Deputy Manager and Chief Engineer

Subject. Your Letter Dated November 18, 2011 Regarding Product Approval Request

for Polymer Congcrete Type “A’ Valve Box

We approve the Armorcast Polymer Concrete Type “A" Valve Box {drawing no.
AB000712TA) for inclusion info the Water System Standards for Oahu only.

If you have any questions, please contact Michael Domion at (808)748-5740.

Very truly yours,

A s .
ERNEST Y. W. LAU, P.E.
Manager and Chief Engineer

Enclosure
cc. Kauai Department of Water Supply

Maui Department of Water Supply
Hawaii Department of Water Supply

Water for Life .. Ka Wad (g
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BOARD OF WATER SUPPLY PETER B. CARLISLE, MAYOR

CITY AND COUNTY OF HONOLULY RANDALL Y. §. CHUNG, Chaimman
530 SOUTH BERETANIA STREET DENISEES r: g DE C%S[‘)rg. Vice Chair
HONOLULU, HI 96843 Dul t EAINtE 4 MiYNhsmuHmlRo

ADAM C. WONG

WESTLEY K.C. CHUN, Ex-Ofiicio
GLENN M. OKIMOTO, Ex-Officio

DEAN A, NAKANG
Acting Manager

November 9, 2011

Mr. John Nelson, Area Manager
Romac Industries, Inc.

21919 20" Avenue, SE, Suite 100
Bothell, Washington 98021

Dear Mr. Nelson:

Subject: Your Letter Dated May 6, 2011 Requesting Approval of Romac Style Macro
Extended Range Coupling

We approve the Romac Macro Extended Range Coupling for inclusion into the Water
System Standards for Oahu only.

if you have any questions, please contact Michael Domion at (808)748-5740.

Sincerely,

ed A2

DEAN A. NAKANO
Acting Manager

cc: Maui, Kauai, and Hawaii Department of Water Supply

Water for Life . . . Ka Wi Ola



E-10/2011

21919 20th Avenue SE » Suite 160
Bothell, WA 98021

May 6, 2011

Jason H. Takaki, P.E.

Civil Engineer, Capital Projects Division
Honolulu Board of Water Supply

630 South Beretania Street

Honolulu, Hawaii 96843

" Dear Mr. Takaki:

Romac Industries, Inc. would like to submit for approval the following items to be addad
to the approved material list for the Board of Water Supply.

Romac Style Macro Extended Range Coupling

Product Submittal:
(Enclosed)

The Macro is an Extended Range Coupling for multipurpose use, having a réngc from
steel pipe through class 200 asbestos cement pipe.

Samples of this product have been sent to Operations, attention Daryl Hiromoto, for
evaluation.

Please call me if you require additional information or have any further questions. Thank
you for taking the time to consider our product for approval.

Sincerely Yours,

John Nelson
Area Manager
Romac Industries, Inc.

c.C.
Daryl Hiromoto
Peter Schmidt

he L Vv 1) AYK 102

800.426.9341 + 425951 6200 ¢« Fax: 425.851.8201 « www.romac.com

INIYIINIONT - Smg



BOARD OF WATER SUPPLY PETER B. CARLISLE, MAYOR

CITY AND COUNTY OF HONOLULU RANGALL Y. 5. CHUNG, Chatman
630 SOUTH BERETANIA STREET \ ’ gﬁgtse :‘y. g agm COSTA, Vice Chalr
RESIA C. URDO
HONOLULU, HI 66843 DUANE R. MIYASHIRD

AOAM G WONG

September 14, 2011 WESTLEY K.C. CHUN. Ex-Offick
GLENN M. OKIMOTO, Ex-Officio

DEAN A, MAKANO
Acting Manager

Mr. Jon A. Franzmeier

Hawaii Irrigation Supply Company, Inc.
803 Mapunapuna Street

Honolulu, Hawaii 96819-2038

Dear Mr. Franzmeier:

Subject: Your Letter Dated June 30, 2011 Requesting Confirmation of Approval for
IPEX DR18 and DR14 C-900 4-inch Through 12-Inch PVC Pipe

We approve the IPEX Blue Brute, AWWA C3900 PVC Pipes, DR18 and DR 14, sizes
4-inch through 12-inch, for inclusion into the Water System Standards for Oahu only.

The approval is based on the original approval given to Johns-Manville PVC pipe, dated
January 30, 1980.

The design and construction of the IPEX PVC pipes shall be as specified in our Water
System Standards.

If you have any questions, please contact Michael Domion at 748-5740.

Sincerely,

BT A

DEAN A. NAKANO
Acting Manager

cc:  Hawaii, Maui, and Kauai Water Departments

Water for Life ... Ka Wai Ola



BOARD OF WATER SUPPLY
PETER . CARLISLE, MAYOR

CITY AND COUNTY OF HONOLULU :

630 SOUTH BERETANIA STREET DENSE o ¢ DE COSTA

HONOLULL, HI 96843 ANTHONY & GUERRERQ, JR.
THERESIA C. McMURDGC

July 1 5, 201 1 ADAM C, WONG
WESTLEY K.C, CHUN, Ex-Officio
GLENN M. OKIMOTO, Ex-Offigic
DEAN A. NAKANG
Acling Manager
TO: WHOM IT MAY CONCERN

FROM: DEAN A. NAKANO, ACTING MANAGER M
BOARD OF WATER SUPPLY

SUBJECT: AMENDMENT TO THE WATER SYSTEM STANDARDS, DATED 2002,
FOR CONCRETE CYLINDER PIPE AND FITTINGS

Effective immediately, the Honolulu Board of Water Supply herewith rescinds approval of
the incorporation of concrete cylinder pipe (CCP) into the municipal water system for the
island of Oahu only. Concrete cylinder fittings shall only be used for connections to
existing CCP,

Historical data indicates CCP is not cost-effective based on expected service life. CCP
is also difficult and time-consuming to repair.

If you have any questions, please contact Michael Domion at (808)748-5740.

Water for Life ... Ka Wai Ola



BOARD OF WATER SUPPLY

CITY AND COUNTY OF HONOLULU RANDALL Y. S, CHUNG, Chairman

DEMISE M. €. DE COSTA

830 SOUTH BERETANIA STREET EM.C.DECOSTA IR,

HONOLULY, HI 96843 O R RE0
ADAM C. WONG

Ap il 29' 2011 WESTLEY K.C. CHUN, Ex-Officio
GLENN M. CKIMOTO, Ex-Officio

WAYNE M. HASHIRG, P.E.
Manages and Chief Engineer

PETER B, CARLISLE, MAYOR

DEAN A. NAKANO
Deputy Managar

Royal Pipe Systems

131 Regalcrest Court
Woodbridge, ON, Canada
L4L 8P3

Gentlemen:

Subject: Rescinding Approvals for Royal Pipe Systems PVC Pressure Pipe

Effective immediately, the Honolulu Board of Water Supply (BWS) herewith rescinds
approval letters dated December 14, 2001 and May 19, 2003, for Royal Pipe System
PVC pressure pipes for use on the island of Oahu,

The BWS experiénced premature failure of a 12-inch PVC pipe instalied in 2003. The
PVC main shattered, causing extensive damage to the roadway, property damage,
interruption of business and heavy traffic conditions. We could not determine the cause

of the failure, and approximately 17 feet of main was needed to repair the break. The
rescinding of your approvals is a precautionary measure as we further investigate the

cause of the break.
If you have any questions, please contact Michael Domion at (808) 748-5740.
Sincerely,

AL T D\

DEAN A. NAKANO
Acting Manager

Enclosures

cc: Kauai, Maui, Hawaii Water Departments

Werler for Life ... Ka Wai Ol



BOARD OF WATER SUPPLY PETER B. CARLISLE, MAYOR

CITY AND COUNTY OF HONOLULLY mﬁgm \;i séLcJ: Sgggﬁgnjgman

530 SOUTH BERETANIA STREET . IR
WILLIAM K. MAHOE

HONOLULL, HI 96843 THERESIA C. McMURDO

ADAM C. WONG

November 4, 2010

GEORGE "KEQKI* MPYAMOTO, Ex-Officia
MICHAEL D. FORMBY, Ex-Officic

WAYNE M. HASHIRO, PE.
Manager and Chief Engineer

DEAN A. NAKANO
Deputy Manager

Mr. Gary Kong

Delco Sales

111 Sand Island Access Road, Unit I-10
Honolulu, Hawaii 963819

Dear Mr. Kong:

Subject:  Your Letter Dated July 29, 2010, Requesting
Approval of Fluor O Kote #1 Fasteners

We approve the METCO Fluor O Kote #1 Blue Bolts for inclusion into the Water System
Standards for Oahu only, for mechanical joint installations.

if you have any questions, please contact Michael Domion at 748-5740.

Me ka mahalo pumehana,

WAYNE M. H;ﬁ\\"?ﬂ-?lfgA

Manager and Chief Englneer

cc: Maui, Kauai, and Hawaii Department of Water Supply

Yewser for Life . Ko Wai Ol
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BOARD OF WATER SUPPLY
MUFEHANNEMANN, Mayor
CITY AND COUNTY OF HONOLULU haima
630 SOUTH BERETANIA STREET ML T ot IUNG, Chaimnan
HONOQLULU, HI 95843 WILLIAM K. MAHOE
THERESIA C. McMURDO

ADAM C. WONG

May 6, 2010

JEOFFREY §. CUDIAMAT, Ex-Officio
BRENNON T. MORIOKA, Ex-Officlo

WAYNE M, HASHIR), P.E,
Manager and Chief Engineer

OEAN A NAKANG
Deputy Manager

Mr. Gary Kong

Delco Sales

111 Sand Island Access Road, Unit I-10
Honolulu, Hawaii 96819

Dear Mr. Kong:

Subject:  Your Letter Dated September 29, 2009, Requesting Approval of Advance
Products and Systems Full-Face Trojan Nitrile Gasket

We approve the Advance Products and Systems Full-Face Trojan Nitrile Gasket for
inclusion into the Water System Standards for Oahu only.

It you have any questions, please contact Michael Domion at 748-5740.

Sincerely,

o e St

WAYNE M. HASHIRO, P.E.
Manager and Chief Engineer

cc:  Maui, Kauai, and Hawaii Department of Water Supply

i
oy

Seerter Jor Life .. Ra Wi Oig



BOARD OF WATER SUPPLY

CITY AND COUNTY OF HONOLULY
630 SOUTH BERETANIA STREET

HONOLULU, HI 56843

Mr. Rich Varalla

V.P. Sales & Marketing

Tripac Fasteners, A Division of Tripac Marketing, Inc.
475 Klug Circle

Corona, California 92880-5406

Dear Mr. Varalla:

Subject: Your Letter Dated May 20, 2009, Regarding Approval of
Garlock/Tripac Style 5000 Compressed Non-Asbestos Gasket

;.

&/

January 19, 2010

MUFI HANNEMANN, Mayor

RANDALL Y. S, CHUNG, Chainman
SAMUEL T, HATA

ALLY J. PARK

ROBERT K. CUNDIFF

WILLIAM K. MAHOE

JEOFFREY 8. CUDIAMAT, Ex-Officio
BRENNCN T. MORIOKA, Ex-Officio

WAYNE M. HASHIRQ, P.E.
Manager and Chief Engineer

DEAN A. NAKANG
Deputy Manager and Chisf Engineer

We approve the Garlock/Tripac Style 5000 gaskets for inclusion into our Water System

Standards.

If you have any questions, please contact Michae! Domion at (808)748-5740.

cc: Maui, Kauai, and Hawaii Department of Water Supply

Vatder for Lile . . kKo Wi (Mg

AN 15 opyp

Sincerely,

"/éri{..‘,m_e_ A %’KG

WAYNE M. HASHIRO, P.E.
Manager and Chief Engineer
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BOARD OF WATER SUPPLY MUFI HANNEMANN, Mayor

RANDALL Y. S. CHUNG, Chairman
CITY AND COUNTY OF HONCLULLY i:&u:ss; ln T‘m
$30 SOUTH BERETANIA STREET \ ’ .

ROBERT K. CUNDIFF
HONOQLULU, HI 96843 WILLIAM K. MAMOE

SECFFREY §. CUDIAMAT, Ex-Officio

November 1 0’ 2009 BRENNON T. MORIOKA, Ex-Officio
WAYNE M, HASHIRO, P.E.
Manager and Chief Engineer

DEAN A, NAKANO
Depuly Manager and Chief Engineer

Mr. Gary Kong

Delco Sales

141 Sand Island Access Road I-10
Honolulu, Hawaii 96819

Mr. Kong:

Subject: Your Letter Dated June 25, 2008 Requesting Inclusion of North American
Pipe Corporation's PVC Pipes into the Approved Materials List for Oahu Only

We grant approvals as follows for the inclusion of North American Pipe Corporation’s
PVC pipes in the Water System Standards (WSS) Approved Materials List for Oahu
only:

PVC €-900 Pipe

Dimension Ratio (DR) | Nominal Pipe Size
14 4-inch Approved
14 6-inch Approved
14 8-inch Approved
14 10-inch Not approved
14 12-inch Approved
18 4-inch Approved
18 6-inch Approved
18 8-inch Approved
18 10-inch Not approved
18 12-inch Approved

Note: The 10-inch diameter PVC pipe is not a standard size specified in the WSS and is
not approved for use.

PVC Schedule 40 Pipe is not included in the WSS Approved Materials List. Schedule 40
PVC pipe.must meet the material specifications for irrigation pressure lines per Division
300, Section 307.02.C.2 and is considered for use on a job-to-job basis only.

Water for Life . .. Ka Wai ()a

NOV 1 0 2009



Mr. Gary Kong
November 10, 2009
Page 2

PVGC C-905 Pipe

Dimension Ratio (DR) | Nominal Pipe Size
18 14-inch Not approved
18 16-inch Approved
18 18-inch Not approved
18 20-inch Approved
18 24-inch Approved

Note: The 14-inch diameter PVC pipe is not a standard size specified in the WSS and is
not approved for use. The 18-inch diameter PVC pipe size is also not approved for use
on Oahu in accordance with the WSS,

If you have any questions, please contact Michael Domion at 748-5740.

Sincerely,

e, Ao

WAYNE M. HASHIRO, P.E.
Manager and Chief Engineer



BOARD OF WATER SUPPLY MUFE HANNEMANN, Mayor

RANDALL Y, 5. CHUNG, Chaiman

CITY AND COUNTY OF HONOLULU muﬁ I’R'}'m
630 SOUTH BERETANIA STREET \ ’ ,

ROBERT K, CUNDIFF
HONOLULU, HI 96843 : WILLIAM K. MAHOE

JEQOFFREY 5. CUMAMAT, Ex-Cificio

October 27, 2009 O oiAMAT, B O
WAYNE M. HASHIRO, PE.
Manager and Chiaf Engi

DEAN A. NAKANO
Deputy Manager and Chisf Engineer

Mr. Gary Kong

Delco Sales

111 Sand Island Access Road, I-10
Honolulu, Hawaii 96819

Dear Mr. Kong:

Subject: Your Letter Dated June 25, 2009 Requesting Approval of Delco Multi Fittings

We approve the Blue Brute pressure fittings in sizes from 4-Inch to 8-Inch conforming to
AWWA C907 for inclusion into our Water System Standards (WSS) for Oahu only.

We deny approval of the CycleTough IPS Pressure Fittings. The product does not
conform to AWWA C907 as required by the WSS.

if you have any questions, please contact Michael Domion at 748-5740.

Sincerely,

Sy o

WAYNE M. HASHIRO, P.E.
Manager and Chief Engineer

cc: Maui, Kauai and Hawaii Department of Water Supply

Water for Life . . Ka Wafi (Hu
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BOARD OF WATER SUPPLY

CITY AND GOUNTY OF HONOLULU
30 SOUTH BERETANIA STREET
HONGCLULU, HI 96843

MUFI HANNEMANN, Mayor

RANDALL Y. §. CHUNG, Chairman
SAMUEL T. HATA

ALLY J. PARK

ROBERT K, CUNDIFF

WILLIAM K. MAHOE

JEGFFREY 8. CUDIAMAT, Ex-Officio
August 14, 2009 BRENNON T. MORICOKA, Ex-Officio

WAYME M. HASHIRO, P.E.
Manager and Chief Engineer

DEAN A, NAKANG
Ceputy Manager and Chie! Engineer

Mr. Mark Wright

Diamond Plastics Corporaticn

1212 Johnstown Road

P. O, Box 1608

Grand Island, Nebraska 68802-1608

Dear Mr. Wright:

Subject: Your Letter Dated June 27, 2008 and Follow-up Facsimile
Dated March 24, 2009, Requesting Inclusion of Diamond

Plastics PVC Pipes Into the Approved Material List for Oahu Only\

We approve the Diamond Plastics PVC pipes for the following classes, dimension ratios (DR}
and sizes, for inclusion in our Water System Standards (WSS) for Oahu only:

Class Dimension Ratio (DR) Size

C900 14 4", 6", 8 and 12"
C900 18 4" 6" 8" and 12"
C805 18 16", 18", 20" and 24"

We do not use 10-inch and 14-inch nominal pipe sizes and these sizes are not approved for
inclusion in our Water System Standards. _

The 16-inch DR14 PVC pipe does not conform to our standards {Division 200, Section 204.01.C),
therefore, will not be approved for inclusion in our standards under Division 400, Section 402.1.E —
Approved Material List. However, we will consider the use of the 16-inch DR14 PVC pipe in our
water system on a case-by-case basis.

We deny approval of the Diamond Lok-21 restrained joint C900 PVC pipes. Restrained joint is not
permitted in our water system.

if you have any questions, please contact Michael Domion at (80B)748-5740.
Sincerely,

WAYNE M. HASHIRO, P.E.
Manager and Chief Engineer

cc: Maui, Kauai, and Hawaii Department of Water Supply

Veter for Life o Ka \Woi Oy

MG 10



BOARD OF WATER SUPPLY : MUF) HANNEMANN, Mayor

RANDALL ¥. §, CHUMG, Chalrman

CITY AND GOUNTY OF HONOLULU SAMUEL T. HATA
630 SOUTH BERETANIA STREET A P INDIFF
HONOLULU, HI 96843 WILLIAM K. MAHOE
JEOFFREY 5. CUDIAMAT, Ex-Officio
May 1 8’ 2009 BRENNON T. MORIOKA, Ex-Cfficio

WAYNE M. HASHIRO, P.E.
Manager and Chiel Engineer

DEAN A, NAKANQ
Deputy Manager afd Chief Engineer

TO: WHEM IT MAY CONCER
— — "(21- 3 ¥’ .
FROM: WAYNE M. HASHIRO, P.E.
MANAGER AND CHIEF ENGINEER

SUBJECT: 2002 WATER SYSTEM STANDARDS AMENDMENTS

The following amendment to the 2002 Water System Standards is effective immediately
for OAHU ONLY:

DIVISION 400, SECTION 403 STANDARD DETAILS:

Replace the following details with the enclosed details (2009 Revision):

Standard Detail Description

M34 8" x 2" FM Meter & Box Layout Fire and
Domestic Uses — CMU Walls

M35 8" x 2" FM Meter & Box Layout Fire and
Domestic Uses — CMU Walis

M37 8" x 2" FM Meter & Box Layout Fire and
Domestic Uses — Precast/Cast-Iin-Place Walls

M38 8" x 2" FM Meter & Box Layout Fire and

Domestic Uses — Precast/Cast-In-Place Walls
The manhole rungs in the FM meter box have been relocated to the outlet side of the
meter to improve access for maintenance by Board of Water Supply personnel. The
sump will be located on the opposite side due to the relocation of the manhole rungs.
If you have any questions, please contact Michael Domion at 748-5740.

Enclosures

c¢: Kauai, Maui, Hawaii Water Departments

Wedew Jor Life. 0 Na Wi Olu
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MUFI HANHEMANN, Mayor

BOARD OF WATER SUPPLY
RANDALL Y, 5. CHUNG, Chairman

CITY AND COUNTY OF HONOLULU i:ﬂufli- }R l-liAm
630 SOUTH BERETANIA STREET SDBERT K. CUNDIEF

HONOLULU, HI 96843
JEQFFREY 5. CUDIAMAT, Ex-Officio

February 24, 2009 BRENNON T. MORIOKA, Ex-Officio

WaYNE M. HASHIRO, P.E.
Manager and Chie! Engineer

DEAN A, NAKANG
Deputy Manager,and Chief Engineer

Mr. Mike McLeod, Vice President
Frank J. Martin Company

18424 Highway 99

Lynnwood, Washington 88037

Dear Mr. McLeod:

Subject: Your Letter Dated October 23, 2008, Requesting Approval of Polytubes High
Density Polyethylene Copper Tube Sized Pipes

We approve the Polytubes High Density Polyethylene (HDPE) copper tube sized (CTS)
%-inch to 2-inches for inclusion into the Water System Standards. The Polytubes HDPE
CTS pipes, which conform to the applicable requirements of the AWWA and ASTM
Standards for polyethylene (PE) tubing, shall be used specifically between the meter and
the property valve where indicated on the service lateral standard details for Oahu.

We apologize for the delay in our review and appreciate your patience. If you have any
questions, please contact Michael Domion at (808)748-5740.

Sincerely,

et

WAYNE M. HASHIRO, P.E.
Manager and Chief Engineer
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BOARD OF WATER SUPPLY MUFI HANNEMANN, Mayor
' RANDALL Y. $. CHUNG. Chairman
CITY AND COUNTY OF HONOLULU SAM\;JEI; mﬂn
630 SOUTH BERETANIA STREET : ALLY J.
ROBERT K. CUNDIFF
HONOLULU, Hil 95843 U MARG ¢ TILKER
December 31, 2008 CRAIG |. NISHIMURA, Ex-Officip

TO:

BRENNON T. MORIOKA, Ex-Officio

CLIFFORD P. LUM, P.E.
Manager and Chief Engineer

DEAN A. NAKANO
Deputy Manager and Chief Engineer

WHOM IT MAY CONCERN

FROM: DE%%‘A. NAKANO, DEPUTY MANAGER AND CHIEF ENGINEER

BOARD OF WATER SUPPLY

SUBJECT: 2002 WATER SYSTEM STANDARDS AMENDMENTS

In response to the City and County of Honolulu, Department of Planning and Permitting
new minimum utifity depth policy (Engineering and Policy Memorandum No. CEB-1-08),
the following amendments to the 2002 Water System Standards are effective
immediately for Oahu only:

Division 100, Section 102 MAINS, Subsection 102.03 COVER:

Delete Table 100-3 — COVER FOR WATER MAINS (FEET) and replace with the
following:

Table 100-3 - COVER FOR WATER MAINS (FEET)
Minimum Cover for Pipe Diameter Indicated’
Smaller Larger Maximum”
Than Than For All
Island 4-Inch | 4-Inch | 6-Inch | 8-Inch | 12-Inch | 12-Inch Mains
QOzho 3.0° 3.0 3.0 3.0 3.0 3.0 §
' Hawaii 1.5 20 | 20 | 20 | 25 3.0 5
Kauai 3.0 3.0 3.0 3.0 3.0 3.0 8
Maui N/A 2.5 3.0 3.0 3.0 3.0 5

Vigrer for Life ..

a- Minimum cover for mains and laterals to be installed in State rights-of-way shall be

3 feet.
b-  Over maximum cover requires Manager's approval and concrete jacketing of pipe.
¢-  Minimum cover for laterals located within the curb & gutter and sidewalk areas in

the City rights-of-way shall be 18-inch.

Ke Wai Gic



2002 Water System Standards
December 31, 2008
Page 2

Division 400, Section 403 STANDARD DETAILS:

Replace the following details with the enclosed details (2008 Revision):

Standard Detail

L13
L15
L20

L21
L22

Description
Copper Service Lateral for Connection Type “X” Meter Box

5/8”,3/4”, & 1” Meters

Copper Service Lateral for Connection Type III Meter Box
1-1/2” & 2” Meters

Typical Detail for Installation of Ball Stop After Meter
New Lateral Installation Schematic Detail

Lateral Reconnection Schematic Detail

If you have any questions, please contact Michael Domion at 748-5740.

cc: Kauai, Maui, Hawaii Water Departments
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NOTES:

SIDEWALK, CURB & GUTTER AREAS

3 FEET MINIMUM COVER FOR
FOR STATE R—-0-W ONLY.

2. SEE PLATE L17 FOR
MATERIAL SCHEDULE.

1.

SCALE: NTS
COPPER SERVICE LATERAL
FOR CONNECTION TYPE "X" METER BOX

STANDARD
DETAILS

5/8", 3/4", & 1" METERS

SCALE: NTS

OAHU
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NOTES:

1.

OR INSTALL BALL CORP. WITHIN METER BOX AFTER METER.

VALVE SHALL BE INSTALLED AS DIRECTED BY THE MANAGER,
2. SEE PLATE M43 FOR METER INSTALLATION IN

IF THE CONSUMER’S SERVICE VALVE CANNOT BE
INSTALLED 3 TO 5 FEET FROM THE PROPERTY LINE, THE

(SNOILYNIGNOD
TVH3ALYT ¥3dd0D
aNY dId ¥04)
ERS

dvim 3d

OF TYPE "A” VALVE BOX FOR VALVES 2" AND LARGER
4, 3 FEET MINIMUM COVER FOR SIDEWALK, CURB AND
GUTTER AREAS FOR STATE R—O-W ONLY.
5. SEE PLATE L17 FOR MATERIAL SCHEDULE.

NON-SIDEWALK AREA.
3. TYPE "B" METER BOX SHALL BE USED IN PLACE

STANDARD
DETAILS

11/2" & 2" METERS
SCALE: NTS

COPPER SERVICE LATERAL
FOR CONNECTION TYPE IIl METER BOX

OAHU
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REMOVE EXISTING
SERVICE  VALVE
AND VALVE BOX

RECONNECT WITHIN
PRIVATE PROPERTY
UNLESS OTHERWISE
NOTED.

-

CURB AND GUTTER
OR CURB ONLY

—

R SIDEWALK PAVEMENT SIDEWALK *
i v RECONNECT
AREA |~ NEW METER BOX (WITH CONC. AREA WITHIN PRIVATE
NEW SERVICH SLAB SEE PLATE M43 FOR NEW SERVICE | PROPERTY
VALVE. AND NON-SIDEWALK AREAS) LOCATION VALVE AND | UNLESS
TO BE FIELD VERIFIED ———— VALVE BOX | OTHERWISE

VALVE BOX

L, —NEW BALL STOP
|, —NEW SINGLE LATERAL

(TYP)
\ \

NOTED. (TYP)

e

REMOVE EXISTING
METER BOX

CUT & CRIMP

END WATERTIGHTJ

EXISTING LATERAL
(GALV)J ]

M
| 481

\

A\

S W - B B

5

nl

\
NEW BALL
CORP

NEW BALL
STOP —

-

S W MM D ¢

NEW MULTIPLE
LATERAL—

|

[ 4

| EXISTING CURB
J USSTOP k

EXISTING WATER MAIN
TO BE ABANDONED

NEW PLASTIC PIPE
(PE, 3 FT. MAX.)

NEW SERVICE VALVE

AND VALVE BOX—\
g

\
NEW WATER

MAIN

R

RECONNECTIONZ Jh

NEW METER BOX

CUT & CRIMP END
WATERTIGHT

NOTE:

PLAN

NEW BALL STOP
/ NEW SINGLE LATERAL
PAVEMENT—\\

CUT & CRIMP
END WATERTIGHT

REMOVE EXISTING
METER BOX (TYP)

\

REMOVE EXISTING
SERVICE  VALVE AND

EXISTING LATERAL

EXISTING WATER MAIN
TO BE ABANDONED

NEW WATER MAIN

PROFILE

EXISTING LATERAL

VALVE BOX (TYP)
NEW PLASTIC PIPE
NEW MULTIPLE (PE, 3 FT. MAX.)
LATERAL
EW SERVICE VALVE
NEW AND VALVE BOX
BALL STOP
RECONNECTION
l~—
_____ \—NEW METER BOX
EXISTING L SEE NOTE 1
CURB STOP

—— CUT & CRIMP END
WATERTIGHT (TYP)

POLYETHYLENE WRAP, 3 FT MINIMUM (TYP).
REQUIRED FOR DI PIPE AND COPPER
LATERAL COMBINATION ONLY.

1. CONTRACTOR SHALL INSTALL A 3/4” PVC SCHEDULE 80 CONDUIT WITH STRING WHENEVER THE DISTANCE BETWEEN

METER BOXES (2 TO 12 MULTIPLE METER BOXES) IS 4'—0" OR LESS (EDGE TO EDGE).

CONDUIT SHALL

EXTEND 2”

WITHIN METER BOX, KEEP BOTH ENDS EXPOSED, PLUG OR TAPE TO PREVENT SOIL INTRUSION, AS REQUIRED. SAW CUT

TRENCH AS REQUIRED AND REPAIR TO MATCH EXISTING CONDITIONS.

WITH EPOXY MORTAR, LEVEL AND FINISH TO MATCH EXISTING.

FOR CONCRETE SLAB, REPAIR TRENCH

OAHU

NEW LATERAL INSTALLATION

SCHEMATIC DETAIL

SCALE: NTS

2008
REVISION
STANDARD
DETAILS |-21




CURB AND GUTTER
R OR CURB ONLY
SIDEWALK PAVEMENT

R
SIDEWALK

NEW RECONNECTION —_| AREA ” b AREA
EXISTING BALL STOP\
NEW PLASTIC PIPE EXISTING WATER MAIN L NEW RECONNECTION
(PE, 3 FT. MAX)— \ TO BE ABANDONED  \
\— \
EXISTING SERVICE VALVE \ ™~ {*“1 A_—NEW EXISTING BALL STOP
AND VALVE BOX ~ e EXISTING METER BOX TO
== TT N4 || gg;LP A REMAIN UNLESS
EXISTING METER BOX — o il / OTHERWISE NOTED (TYP)
1|1 =~
_ {1
EXISTING LATERAL (CU) | S— HLE Lt NEW PLASTIC PIPE
RECONNECT TO H (PE, 3 FT. MAX.)
EXISTING LATERAL E— o Y-
111
CUT & CRIMP END L
WATERTIGHT \ - AP \
\ / EXISTING MULTIPLE
NEW WATER MAIN LATERAL (CU)
EXISTING SERVICE VALVE

CUT & CRIMP END WATERTIGHT

AND VALVE BOX TO REMAIN

RECONNECT TO EXISTING LATERAL UNLESS

R RECONNECT TO
EXISTING LATERAL

NEW RECONNECTION

PAVEMENT
N\

OTHERWISE NOTED (TYP)

e

EXISTING METER
BOX

SEE NOTE 1—\

NEW WATER MAIN J

CUT & CRIMP END
WATERTIGHT

EXISTING WATER MAIN
TO BE ABANDONED

EXIST|

=
EXISTING BALLSTOP
CUT & CRIMP END

A
WATERTIGHT

ING MULTIPLE LATERAL

POLYETHYLENE WRAP, 3 FT. MINIMUM (TYP.)
REQUIRED FOR DI PIPE AND COPPER LATERAL

COMBINATION ONLY.

PROFILE

NOTE:

1.

CONTRACTOR SHALL INSTALL A 3/4” PVC SCHEDULE 80 CONDUIT WITH STRING WHENEVER THE DISTANCE BETWEEN
METER BOXES (2 TO 12 MULTIPLE METER BOXES) IS 4'-0" OR LESS (EDGE TO EDGE). CONDUIT SHALL EXTEND 2”
WITHIN METER BOX, KEEP BOTH ENDS EXPOSED, PLUG OR TAPE TO PREVENT SOIL INTRUSION, AS REQUIRED. SAW CUT
TRENCH AS REQUIRED AND REPAIR TO MATCH EXISTING CONDITIONS. FOR CONCRETE SLAB, REPAIR TRENCH

WITH EPOXY MORTAR, LEVEL AND FINISH TO MATCH EXISTING.

2008

REVISION

LATERAL RECONNECTION

SCHEMATIC DETAIL
SCALE:NTS

STANDARD
DETAILS

OAHU

22
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BOARD OF WATER SUPPLY

CITY AND COUNTY OF HONOLULU
630 SOUTH BERETANIA STREET
HONOLULU, HI 56843

December 19, 2008

Mr. Bob Lake, President
CBC, Inc.

P. O. Box 669

Kailua, Hawaii 96734-0669

Dear Mr. Lake:

()

MUFI HANMNEMANN, Mayor

RANDALL Y, S. CHUNG, Chairman
SAMUEL T. HATA

ALLY J. PARK

ROBERT K. CUNCIFF

MARG C. TILKER

CRAIG 1, NISHIMURA, Ex-Oficio
BRENNON T. MORIOKA, Ex-Officio

CLIFFORD P, LUM
Manager and Chiefl Englneer

DEAN A, NAKANG
Deputy Manager ard Chief Engineer

Subject: Your Letter Dated May 19, 2008 Regarding the State of Hawaii 2002

Water System Standards Consideration for Permanent Inclusion

We approve the American R/D Bevel Geared Gate Valve, Model 52, sizes 16-Inch to _

42-Inch for inclusion into our Water System Standards.
If you have any questions, please contact Michael Domion at 748-5740.

Very truly yours

EAN A. NAKANO
Deputy Manager

cc. Kauai, Maui, Hawaii Water Departments

L
Fn



BOARD OF WATER SUPPLY KIRK CALDWELL, MAYOR

CITY AND COUNTY OF HONOLULU DUANE R. MIYASHIRO, Cheir

630 SOUTH BERETANIA STREET #32:.'5% &vgN&‘\:ﬁ %a‘w

HONOLULU, HI 96843 GAVID C. LULIHEE
KAPUA SPROAT

June 26’ 2015 ROSS S. SASAMURA, Ex-Officio
FORD N. FIUCHIGAMI, Ex-Officio

ERNEST Y. W, LAU, P.E.
Manages and Chief Engineer

ELLEN E. KITAMURA, P.E.
Deputy Manager and Chiel Engineer.

Mr. Paul Boghossian

Armorcast Products Company
13230 Saticoy Street

North Hollywood, California 91605

Dear Mr. Boghossian:

Subject. Amendment to the Approval Letter Dated December 4, 2008, for
Polymer Concrete Type X and Type B Meter Box and Cover

Effective immediately for Oahu only, all Polymer Concrete Type X Meter Box
Covers shall be furnished with a cast iron reader lid as shown on the enclosed
Drawing No. A6001869TRCI.

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

Very truly yours,
Vw ‘é"

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

Enclosure
cc:  Kauai, Maui, and Hawaii Department of Water Supply

D. Riromoto, D. Ching, L. Fujikami, .Sdpport, Admin.
MD:st

thwier for Life . .. Ka Wai Ole
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BOARD OF WATER SUPPLY MUF] HANNEMANN, Mayor

. RANDALL Y. S. CHUNG, Chairman
CITY AND COUNTY OF HONOLULU : " SAMUEL T.HATA
630 SOUTH BERETANIA STREET ALLY J. PARK

ROBERT K. CUNDIFF
HONOLULUY, HI 96843 MARC C. TILKER

CRAIG 1, NISHIMURA, Ex-Officic
December 4, 2008 BRENNON T. MORJOKATE:(-:JIT-C!O

CLIFFORD P. LU
Manager and Chief Enginger

DEAN A. NAKANO
Deputy Manager and Chief Engineer

Mr. Paul H. Boghossian

Amorcast Products Company
13230 Saticoy Street

North Hollywood, California 91605

Dear Mr. Boghossian:

Subject: Your Letter Dated July July 28, 2008 Regarding Preduct Approval Request for
- Polymer Concrete Type X and B Meter Box and Cover

We approve the following materials for inclusion in our Water System Standards:

Model No. Description
1. A6000477 12"x21"x12” Polymer Concrete Type X Meter Box
2.  A86001869T 12"'x21" Polymer Concrete Type X Cover
3.  A6000494 9"x14"x12” Polymer Concrete Type B Meter Box
4.  AB000482T 9"x14" Polymer Concrete Type B Cover

If you have any questions, please contact Michael Domion at (808)748-5740.

Very truly yours,

Iy

DEAN A. NAKANO
Deputy Manager

cc: Kauai, Maui, Hawaii Water Departments

M. Fuke, K. Shida
D. Ching, L. Fujikami, M. Domion, R. Remigio

08-0810
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ARMIORCASR. ARMORCAST PRODUCTS COMPANY : Har
13230 Saticoy Sheet .
Norih Hollywood, California 91605 RECEIVED ‘Pﬂf
Telophone: (818] 982-3600 - BOARD OF WATER SUPPLY '
Fax #: (818) 982-7742 Enq
00 JL 30 A b
Clifford P, Lum
Manager and Chief Engineer

Honolulu Bosrd of Water Supply
630 S. Beretania Strest
Honoluotu, HI 96843

July 28, 2008
Re: Request for Product Approval
Mr. Lum,

Plcase accept this correspondence as a formal request for approva) of Armorcast Products Compnny
polymer conerete meter boxes and covers for use as equal to your cusrens specification; We have supplied
both standard sizes for field evaluation in January of 2007. Below are the product number references for

YOur convenience:

A6000477 127x217x12" Polymer Concrete Type X Meter Box
AS001869T 12"x21™ Polymer Concrete Type X Cover

AG000454 9"x14"x12" Polymer Concrete Type B Meter Box
A6000382T O"x14" Polymer Concrete Type B Cover

Armorcast enclosures have been installed over the past 20 years in many of Hawaii’s utility distribution
systems such as Verizon (Hawailan Telephone) and Hawsiian Electric. We would truly appreciate the
oppartunity to service the Honolulu Board of Water Supply & well.

!_EQ
D

pfcast Products Company

CC: Lan Yoneda, P.E./Honolulu Board of Water Supply
Wally Sunnaa, P.E./Armorcast Products Company
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BOARD OF WATER SUPPLY

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

&

October 21, 2008

MUFE HANNEMANN, Mayor

RANDALL Y. 3. CHUNG, Chairman
SAMUEL T. HATA

ALLY J. PARK

ROBERT K, CUNDIFF

MARC C, TILKER

CRAIG I. NISHIMURA, Ex-Officio
BRENNON T. MORIQKA, Ex-Officic

CLIFFORD P. LUM
Manager and Chief Enginesr

DEAN A, NAKAND
Deputy Manager and Chief Engineer

TO! WHOM IT MAY COPNCERN
FROM: CLIFFORD#. LumGER AND CHIEF ENGINEER
BOARD OF WATER SUPPLY

SUBJECT: 2002 WATER SYSTEM STANDARDS AMENDMENT FOR DISTANCE
BETWEEN MAIN VALVES

The following amendments to the 2002 Water System Standards are effective

immediately for Oahu only:

Division 100, Section 103 MAIN VALVES, Subsection 103.01 LOCATION, TYPE,

WORKING PRESSURE :

1. Delete Table 100-9 and replace with the following:

Table 100-9 - MAXIMUM DISTANCE BETWEEN MAIN VALVES (FEET)

Residential, All Others
Agricultural Transmission Mains Districts
750 2,000%¢ 500°¢

a - For Maui only: For mains 16-inch diameter or larger or as determined by the
Manager, otherwise 1,000 feet.

b - Or as determined by the Manager.
¢ - For mains that provide a one-way feed to subdivisions with more than 100

lots as determined by the Manager.
d - For Qahu only: For mains 16-inch diameter or larger, maximum distance

between main valves shall be 1,000 feet.

Wrter for Life .. Ka Wai Ola



To Whom It May Concern
October 21, 2008

2. Delete Table 100-10 and replace with the following:

Table 100-10 - TYPES AND SIZE OF MAIN VALVES
Isiand Gate Valves | Bevel Geared| Butterfly
Maui 52 NA 8

Kauai, Oahu 1 2° 2
Hawaii 3 NA 4

1 - 12-inch and smaller
2 - 16-inch and larger
3 - 8-inch and smaller
4 - Larger than 8-inch
5 - 16-inch and smaller (subject to pressure)
6 - 18-inch and larger
NA - Not Allowed

a - For 16-inch mains with working pressure of 100 psi or greater, use

butterfly valves.

Page 2

b - For Oshu Only: Install bevel-geared gate valves with bypass at key locations
including, but not limited to, facilities, intersections (cluster valive locations)
and every 2,000 feet spacing for long continuous transmission mains. The
Manager may specify the type of valve to be used for transmission mains.

If you have any questions, please contact Michael Domion at 748-5740.

cC:

Kauai, Maui, Hawaii Water Departments
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BOARD OF WATER SUPPLY MUFI HANNEMANN, Mayor
RANDALL Y. 5. CHUNG, Chai
CITY AND COUNTY OF HONOLULU SAMUEL T, Hata - Chairman
630 SOUTH BERETANIA STREET ;%BYE.IE-I PARK
\ J T K, CUNDIFF
HONOLULU, Hi 86843 ape o O
March 18, 2008 - CRAIG |, NISHIMURA, Ex-Officio

BRENNON T, MORIOKA, Ex-Officio

CLIFFORD P. LUM
Manager and Chief Engineer

DEAN A NAKANO
Deputy Manager and Chief Engineer

To: WHOM IT MAY CONCERN
A ¢ (‘(
FROM: CLIFFORD P/£UM, SIANAGER AND CHIEF ENGINEER
BOARD OF WATER SUPPLY

SUBJECT: 2002 WATER SYSTEM STANDARDS AMENDMENTS FOR NUTS AND BOLTS

The following amendments to the 2002 Water System Standards are effective irhmediately for
Oahu only:

Division 200, Section 202 DUCTILE IRON PIPE, FITTINGS AND APPURTENANCES,
Subsection 202.04 FLANGED JOINT:

Delete the following (4™ paragraph, page 202-5):

The bolts used for all flanged joints shall protrude beyond the nuts a minimum of 1/8-inch,
but shall not exceed 1/2-inch. All stainless steel bolt and nut threads shall be pre-coated
with anti-seizing graphite compound before installation. Should the bolts protrude more
than 1/2-inch, the bolt ends shall be machine cut before installation. Bolts shall be with
cut threads and American Standard heavy hexagon heads. Nuts shall be compatible with
the bolis in strength and material characteristics. Nuts shall be hexagon. Boits and nuts
for flanges shall canform to one of the following:

1. Silicon bronze boits and nuts shall conform to ASTM F467 and F468.

2. Stainless Steel bolts and nuts shall conform to ASTM F593 and F594, type 316.

Replace with the foliowing:

The bolts used for all flanged joints shall protrude beyond the nuts a minimum of 1/8-inch,
but shall not exceed 1/2-inch. All stainless steel boit and nut threads shall be pre-coated
with anti-seizing graphite compound before installation. Should the bolts protrude more
than 1/2-inch, the bholt ends shall be machine cut before installation. Bolts shall be with
cut threads and Ametrican Standard heavy hexagon heads. Nuts shall be compatibie with
the bolts in strength and material characteristics. Nuts shali be hexagon. Bolts and nuts
for flanges shall conform to one of the foliowing:

Water for Eife . Ko Vui (g



March 18, 2008
Page 2

1. Silicon bronze bolts and nuts shall conform to ASTM F467 and F468.

2. Forinstallations in vaults: Bolts and nuts shall be stainless steel, type 304, and
shall conform to ASTM F593 and F594.

3. For buried installations: Bolts and nuts shall be corrosion resistant coated Cor-
Ten®,

Division 200, Section 206 HYDRANTS AND APPURTENANCES,
Subsection 206.01 GENERAL:

Delete the foliowing (6" paragraph, page 206-1);

Each hydrant body shall be fumished with a set of break-off bolts, nuts, and full face
gasket. Bolts shall be stainless steel 5/8" x 3" machine bolts with hexagon heads
American Standard heavy, Bolis shall be break-off type drilled 11/32" x 1-3/8". Nuts
shall be stainless steel American Standard heavy cold punched, hexagon nuts. Gaskets
shall be 1/8-inch cloth inserted rubber. Hydrant flange shall have six (6) 3/4-inch boit
holes on 9.375-inch diameter.

Replace with the following:

Each hydrant body shall be furnished with a set of break-off bolts, nuts, and full face
gasket. Bolts shall be hot-dipped galvanized 5/8”x3” machine bolts with hexagon heads
American Standard heavy. Bolts shall be break-off type drilled 11/327x1-3/8". Nuts shall
be hot-dipped galvanized American Standard heavy cold-punched, hexagon nuts.
Gaskets shall be 1/8-inch cloth inserted rubber. Hydrant flange shall have six {6} 3/4-inch
bolt holes on 9.375-inch diameter.

If you have any questions, please contact Jason Takaki at 748-5740.

ce: Kauai, Maui, Hawaii Water Departments

M. Puke, E. Kawata, K. Shida
J. Takaki, D. Ching, R. Remigio, Design Section

MD:st



BOARD OF WATER SUPPLY

MUFI HANNEMANN, Mayor
RANDALL ¥, 5. CHUNG, Chairman

CITY AND COUNTY OF HONOLULU _ SAMUEL T. HATA

630 SOUTH BERETANIA STREET ;ggrE :i f:REUNDIFF

HONOLULU, HI 96843 MARC €. TILKER
LAVERNE T. HIGA, Ex-ON(cic

BARRY FUKUNAGA, Ex-Officio
Qctober 31, 2007
CLIFFORD P.LUM

Manager and Chief Engineer

DEAN A. NAKANO
Deputy Manager and Chied Enjlineer

Mr. Christopher King
Western Division Manager
Sigma Corporation

316 So. Bon View Avenue
Ontario, California 91761

Dear Mr. King:

Subject. Your Letter Dated January 9, 2007 Regarding Approval of
SIGMA AWWA C110 Fittings

We approve the SIGMA Full Body Mechanical Joint Fittings and the Flanged Fittings for
inclusion in the Water System Standards. The mechanical and flanged joint fittings meet
the requirements of the AWWA C110 Standard.

Iif you have any questions, please contact Jason Takaki at (808)748-5740.

Very truly yours,

ARD H. TA , Head
Capital Projects Division — Engineering Branch

cc: County Departments of Water
Jon Franzmeier (HISCOQ, Inc¢.)

GS:em

ce: Design Sect., Construction, Admin., Field Op., Plant Op., Supp. Sect.



BOARD OF WATER SUPPLY

Pre

MUF] HANNEMANN, Mayor

RANDALL Y. 8. CHUNG, Chairman
HERBERT 8. K. KAOPUA, SR.
SAMUEL T. HATA

ALLY J. FARK

ROBERT K. CUNDIFF

. CITY AND COUNTY OF HONOLLUILY
. 630 8QUTH BERETANIA STREET
HONOLULU, HI 95843
LAVERNE T. HIGA, Ex-Officio

May 4, 2007 BARRY FUKUNAGA, Ex-Officio

CUFFORD P. LUM
Manager and Chisf Enginoer

DEAN A, NAKANG
Daputy Manager and Chisf Engineer

Mr. Michael Berry
Western Division Manager
Star Pipe Products

263 Livorna Heights Road
Alamo, California 94507

Dear Mr. Berry:

Subject: Letter Dated March 23, 2005 Requesting Inclusion of the Star Pipe
Products C110 FB MJ and Flanged Fittings in the Approved Materials List

We approve the Star Pipe Products C110 Full-body Mechanical and Flanged Joint
Fittings for inclusion in the Water System Standards for Oahu only. The mechanical and
flanged joint fittings meet the applicable requirements of the AWWA Standards as well

as the testing and evaluation criteria being enforced during the probationary period.
This approval officially ends the two-year probationary period without reported incident.
Henceforth, Star Pipe products, like any other products, shall be subject to normal
material monitoring. f deficiencies reappear, appropriate action will be taken.

If you have any questions, please contact Jason Takaki at (808)748-5740.

Very truly yours,

HOWARD H. TANAKA, Head
Capital Projects Division — Engineering Branch

cc: Supp. Sect.
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BOARD OF WATER SUPPLY MUF} HANNEMANN, Mayor
CITY AND COUNTY OF HONOLULL RANDALL Y. 5. CHUNG, Chainman
630 SOUTH BERETANIA STREET QEESEE;SQ:T:AOPUA. SR.
HONOQLULU, HI 96843 ALLY 5 BARK
ROBERT K. CUNDIFE
RODNEY K. HARAGA, Ex-Officio
August 25, 2008 LAVERNE T. HIGA, Ex-Officio

CLIFFORD P. LUM
Manager and Chiaf Enginesr

TO: WHOM IT MAY CONCER‘N,& P i _
FROM: CLIFFORD P. LUM, MANAGE%C EF ENGINEER

BOARD OF WATER SUPPLY

SUBJECT: INSTALLATION OF ELECTRONIC MARKERS

Effective immediately, the Honolulu Board of Water Supply (BWS) requires the
installation of electronic markers in conjunction with all installations of water mains within
the municipal water system, including any mains that may be dedicated to the BWS in
the future. Electronic markers shall be installed along all mains, 4-inch diameter and
larger, including non-potable water mains and fire hydrant and meter laterals. Electronic
markers shall be installed in lieu of copper toning wire, where specified by the Water
System Standards. Instailation of the markers will facilitate pinpointing the locations of
“Twatermains in the field.

Installations shall be in accordance with the latest special provision for Electronic
Markers. A copy of the current specification is attached.

if you have any questions, please contact Jason Takaki at 748-5740.

Attachments

‘cc. Custemer Care (R. Chun)
Field Operations
- D. Ching
F. Fung
J. Takaki
JT:em



SECTION SP-17

17.1

17.2

17.3 CONSTRUCTION REQUIREMENTS

SPECIAL PROVISIONS SP-17

ELECTRONIC MARKERS

DESCRIPTION

This item of work shall include the furnishing of all labor, materials, tools and equipment
necessary for the installation and testing of electronic markers for “locating” purposes.

Electronic markers shall be installed over all new mains 4-inch and larger including non-
potable water mains, concrete jackets, mains under concrete pavement, and fire hydrant

and meter laterals.

For plastic pipe, electronic markers shall be installed in lieu of copper toning wire.

MATERIAL

Electronic markers shall be the “Omni Marker”, manufactured by Tempo, or approved

equal.
Application Color Frequency Model Number UPC Number
Potable Blue | 145.7kHz Model 161 60766
Water Main
Non-Potable
Water Main Purple 66.35 kHz Model 168 11050

1. Placement

Electronic markers shall be hand placed in the trench, centered over the pipe and
covered with sufficient base course material to prevent shifting prior to backfilling
of the trench. Installation shall be at a minimum depth of two (2) feet and a

maximum depth of three (3) feet from finish grade.

2. Location

Installation of electronic markers shall be in accordance with the following:

a. One marker at all changes in horizontal alignment.

(1)
(2)
(3)
(4)

Tees with branches 4-inches and larger

Bends

Deflection couplings
Deflections at joints

b. One marker 10 feet prior to and one marker 10 feet after a change in
horizontal alignment unless markers are required within the 10 feet
distance.

ELECTRONIC MARKERS

(E07/06)




C. On straight runs, markers shall be placed at a maximum distance of 40

feet.

d. One marker at the end of all mains.

e. Markers at the beginning and end of all concrete jackets.

f. Markers at the beginning and end of all sections of mains under concrete
pavement.

g. One marker at the connection of the new main to the existing main.

h. Markers shall not be placed at crossings with electrical duct lines, gas

lines or telephone duct lines. Install markers at a minimum clearance of 5
feet from these utility crossings.

3. Testing
Contractor shall test the electronic markers prior to installation to verify proper

operation. BWS personnel shall verify the number and locations of placed
electronic markers prior to final paving.

17.4 PAYMENT
Payment for ELECTRONIC MARKERS will be made at the Unit Price Bid based on the
actual amount installed.
The Unit Price Bid for ELECTRONIC MARKERS shall be full compensation for all labor,
materials, tools and equipment necessary for furnishing and installing ELECTRONIC
MARKERS and all other incidentals required to complete the work.

SPECIAL PROVISIONS SP-17 2

ELECTRONIC MARKERS

(E07/06)
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BOAR

CITY AND COUNTY OF HONOLULY
630 SOUTH BERETANIA STREET
HONQLULU, H) 96843

D OF WATER SUPPLY

January 27, 2004

Mr. Dennis R. Yoshimura
Independent Dealer Group
575 Cooke Street, Suite 2606
Honolulu, Hawaii 96813

Dear Mr, Yoshimura

P

JEREMY HARRIS, Mayor

EDDIE FLORES, JR., Chaman
CHARLES A. STED, Vice-Chairman
JAN MLL.Y. AMII

HERBERT S.K. KAOPUA, SR.
DAROLYN H. LENDIO

. RODNEY K. HARAGA, Ex-Officio

LARRY .. LEOPARDI, Ex-Officio

CLIFFORD 8. JAMILE
Manager arid Chief Enginesr

DONNA FAY K. KIYOSAK!
Dapuly Menager and Chief Engineer

Subject: Your Letter Dated October 2, 2003 Requesting Approval of Pratt & Lambert Products

We approve the following paint schedules for inclusion in the water systeiﬁ“ standards:

A.NEW SCHEDULE FOR NEW

Fure Waler . .

SURFACES PAINT SCHEDULE
1. Ferrous Metals (Interior and Prime: 1 coat Poxy-Gard HB Aluminum Mastic
Exterior) ' 83508 (5.0-10.0 mils DFT).

Prime: 1 coat Poxy-Gard HB Expoy Mastic

$3500 series (5.0-10.0 mils DFT).

Top Coat Enduthane HB Acrylic Urethane

$2800 series (3.00-4.0 mils DFT).

2. Galvanized Metals (Interior and
Exterior) DFY

Prime: 1 coat Z1 Latex Wash Primer 1.0 mil

Top Coat Enduthane HB Acrylic Urethane

$2800 series (3.0-4.0 mils DFT)

4. Aluminum Surfaces
' DFT

. Prime: 1 coat Z1 Latex Wash Primer 1.0 mil

Top Coat Enduthane HB Acrylic Urethane

$2800 series (3.0-4.0 mils DFT)

11. Wood, Other than Mahogany or
Hardwood (Interior) DFT)

oul greaiest nead ~ uee i wiselv

Prime: Interior Oil Primer S8161 (1.7-mils



12. Mahogany & Hardwood (Interior)

B. PAINT SCHEDULE FOR
EXISTING SURFACES

Mr. Dennis R. Yoshimura
January 27, 2004
Page 2

Two coats Pro-Hide Gold Interior Alkyd
S/gloss S8800 (2.1-mils DFT)

Two coats Red Seal Interior Oil Satin Enamel
S5700 series (2.1-mils DFT)

One coat Tonetic Wood Stain (if desired)

One or two coats Varmor Urethane Clear finish
R10 gloss

PAINT SCHEDULE

2. Existing Concrete, Masonry and
Plaster (Exterior)

3. Existing Concrete, Masonry & -
Plaster (Reservoir Exterior)

We disapprove the following paint schedules:

A.NEW SCHEDULE FOR NEW
SURFACES

Prime: Pro-Hide Gold Int./Ext. Acrylic
Concrete & Stucco Primer Z6300 (3.2-mils -
DFT) '

Two coats Red Seal Ext. Latex Flat Z1900
series (1.2 DFT per coat)

Prime; Exterior Acrylic & Stucco Primer
26300 (3.2-mils DFT)

Two coats Pro-Hide Gold Exterior S/gloss
Z3600 series (1.4-milsDFT)

PAINT SCHEDULE

6. Masonry Surfaces (Exterior)

7. Masonry Surfaces (Interior)

Prime: Pro-Hide Silver Heavy Duty Block
Filler Z8465 (50-80 sq. ft. per gallon)

Topcoat: 2 coats Pro-Hide Gold Extenior latex
Flat Z8400 series (1.2 mils DFT per coat)

Prime: Pro-Hide Silver Heavy Duty Block
Filler Z8465 (50-80 sq. ft. per gallon)

Two coats Tech-Gard Water Borne Epoxy
75300 series (1.5-2.0 mils DFT per coat)



Mr. Dennis R. Yoshimﬁra :
January 27, 2004
Page 3

8. Concrete Surfaces (Exterior) Prime: Pro-Hide Silver Heavy Duty Block
Filler Z8465 (50-80 sq. ft. per gallon)

Top coat Pro-Hide Gold Exterior latex Flat -
78400 series (1.2 mils DFT per coat)
9, Concrete Surfaces (Interior) . Prime: Pro-Hide Silver Heavy Duty Latex
_ ~ Block Filler Z8465 (50-80 sq. fi. per gallon)

Two ¢oats Tech-Gard Water Borne Epoxy
Z5300 series (1.5-2.0 mils DFT)

_ 10. Wood (Exterior) . ' Prime: Pro-Hide Gold Exterior Alkyd Wood
Primer Z8460 (1.1-mils DFT) B

Two coats Enducryl DDTM Z2900 Series 1.5-
2.0 Series (1.5 -2.0 DFT)

B. PAINT SCHEDULE FOR

EXISTING SURFACES ' PAINT SCHEDULE
1. Ferrous Metal Items (Interior and Prime; Poxy-Gard rust Inhibitive Epoxy Primer
Exterior-Rust Retained) ‘83301 series (3.0-6.0 mils DFT)

Topcoat Enduthane HB -Urethane $2800 series
(4.0-6.0-mils DFT)

If you have any questions, contact Jason Takaki at 748-5740.

Very truly yours, o :
HO . TANAKA, Head

Maintenance Unit — Engineering Branch

Enclosure :
cc:  Hawaii, Kauai, Maui Water Depart_mem&:, .
Maintenance-Field, F. Fung, Darwin Ching, J. Takaki GS:st



BOARD OF WATER SUPPLY

JEREMY HARRIS, Mayor

EDDIE FLORES, JR_, Chairman
CHARLES A, STED, Vice-Chairman
JAN ML Y. AMII

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

HERBERT 5 K. KAOPUIA, SR,
DAROLYN H. LENDIO

October 15, 2003

RODNEY K. HARAGA, Ex-Officio
LARRY J. LEOPARDI, Ex-Officio

CLIFFORD 5. JAMILE
Manager ana Chisf Enginear

DONNA FAY K. KIYOSAKI
Deputy Manager and Chief Enginser

TO: WHOM IT MAY CONCERN

FROM:

SUBJECT: REVISION TO THE WATER SYSTEM EXTERNAL CORROSION CONTROL
STANDARDS, VOLUME 3, DATED 1991

Effective January 1, 2004, the Board of Water Supply (BWS) will require the installation of
cathodic protection systems in conjunction with all installations of ductile iron pipes, unless
otherwise directed by the Manager. The requirements of Part 2, Section 1.2, Table 3 “Exterior
Corrosion Control Requirements” will be revised o eliminate the corrosion rating based on the
soil resistivity. The corrosion control requirements for ductile iron pipe installation shall be
designed to a corrosion rating of 1. Construction ptans with ductile iron pipe instaliations
submitted to the BWS for review and approval prior to January 1, 2004, shall not require cathodic
protection systemn unless otherwise instructed,

If you have any questions, please contact Jason Takaki at 748-5740.

cc:  Kauai, Maui, Hawaii Water Departments

Customer Care
Maintenance-Field
D. Ching

F. Fung

J. Takaki

MD:st
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BOARD OF WATER SUPPLY

CITY AND COUNTY OF HONOQLULY
830 SDUTH BERETANIA STREET
HONCLULU, HI 95843

Augnst 12, 2003

DONNA FAY K. KIYOSAK!
Ceputy Managsr and Chisf Enginesr

Mr, Calvin Okinaka, Branch Manager
Fluid Systems Hawaii, Inc.

06-1407 Waihona Place

Pearl City, Hawaii 96782

Dear Mr. Okinaka:

Subject: Your Letter Dated April 10, 2003 Requesting Approval of

Cormrosion Resistant Coated Cor-Ten T-Bolts and Nuts

We approve t!lc Cor-Ten T-bolts and nuts with corrosion resistant Tripac 2000 Blue Coating
System by Tripac Fasteners, and the Cor-Blue T-bolts by NSS Industries for inclusion into the
Water System Standards. The Tripac 2000 Blue coated Cor-Ten T-bolts and nuts and Cor-Blue
T-bolts and nuts shall be used for underground mechanical joint installations.

If you have any questions, please contact Jason Takaki at (808)748-5740.

Very truly yours,

Maintenance Unit - Engincering

cc: County Depts. of Water
Maintenance Unit - Fiald
F. Fung
G. Matsunami
J. Takaki

FA:es

1]
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BOARD OF WATER SUPPLY JEREMY HARFIS, Mayor

CITY AND COUNTY OF HONOLULU EDDIE FLORES, JR., Chaimman

830 SOUTH BERETANIA STREET CHARLES A, STED, Vico-Chawmarn

HOMNOLULU, HI 95843 JAN MLLY. AMI
HERBERT $.K. KAGPUA, SR,
DAROLYN H. LENDIO

July 22, 2003

RODNEY K. HARAGA, Ex-Officio
LARRY J. LEOPARD, Ex-Officic
CLIFFORD 5. JAMILE
Manager and Chist Endinesr
DONMNA FAY K, KI'YOSAKI
Doputy Marager and Clijef Enginesy

TO: WHOM IT MAY CONCERN :

r ,‘3‘ L
y X ATXA .
FROM: Toh TAMILE, MANAGER AND CHIEF ENGINEER

BOARD OF WATER SUPPLY

SUBJECT: WATER SYSTEM STANDARD AMENDMENT FOR NUTS AND BOLTS

Effective immediately, the Board of Water Supply (BWS) will allow the use of corrosion resistant
coated Cor-Ten® T-Bolts and Nuts for underground mechanical joint installations in lieu of

Type 316 stainless steel bolts and nuts as required in Division 200, Section 202.02, Mechanical
Joint, of the 2002 Water System Standards (WSS). Until an amendment to the WSS Division
400, Section 402, Approved Material List, is approved to include Cor-Ten® T-Bolts and Nuts,
material approvals shall be on a case-by-case basis. Materials shall be submitted to the

BWS (Atin: Howard Tanaka) for review and approval.

If you have any questions, please contact Jason Takaki at 748-5740.

cc:  Kauai, Maui, Hawaii Water Departments
Customer Care (J. Kaakua)
Maintenance-Field
G. Matsunami
F. Fung
J. Takaid

EAS/IT:st
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BOARD OF WATER SUPPLY JEREMY HARFUS, Mayor
CITY AND COUNTY OF HONCLULU EDDIE FLORES, JR.. Chairman
630 SOUTH BERETANIA STREET CHARLES A STED, Vica-Chainman
HONOLULU, HI 96843 JAN M.L.Y. AMII
HERBEAT 3.K. KAOPUA, SR,

DAROLYN H. LENDIC
June 20, 2003

RODNEY K. HARAGA, Ex-Officio
LARRY J. LEOPARDI, Ex-Officio

CUFFORD §. JAMILE
Managar and Chis? Engineer

DONNA FAY K. KIVOSAK] )
Deputy Managar and Chisf Enginoar

Mr. Joshua James Larkin

Romac Industries, Inc.

21919 20" Avenue SE, Suite 100
Bothell, Washington 98021

Dear Mr. Larkin:

Subject: Your Letter Dated April 15, 2003 Requesting Approval of Romac Style DJ 400
Ductile Iron Dismantling Joints

The Romac Style DJ 400 Ductile Iron Dismantling Joints, sizes 16-inch and larger are approved
for inclusion into the Water System Standards.

If you have any questions, please contact Jason Takaki at (808)748-5741.

Very truly yours,

OWARD H. TANAKA, Head
Maintenance Unit — Engineering

cc:  County Departments of Water

Maint. Field, F. Fung, G. Matsunami, J. Takaki
FA:st



BOARD OF WATER SUPPLY

Supy

JEREMY HARRIS, Mayor
CITY AND COUNTY OF HONOLULU : EDDIE FLORES, JA., Chaiman
630 SOUTH BERETANIA STREET CHARLES A STED, Vie-Chairman
HONOLULU, Hi 96843 JAN M.L.Y. AMI

HERBERT S.K. KADPUA, SR.

Mure Wator . .

DAROLYN H, LENDIO

May 23, 2003
RODNEY K. HARAGA, Ex-Officio
LARRY J. LEOPARDI, Ex-Officio

CLIFFORD 5. JAMILE
Manager and Chisf Enginesr

DONNA FAY K. KIYOSAKI
Daputy Manager and Chisf Enginger

Mr. John Miller

The Sherwin-Williams Company
1311 Kalani Street

Honolulu, Hawaii 96817

Dear Mr. Miller:

Subject: Your Letter Dated December 23, 2002 Requesting Approval of
Sherwin Williams Coatings

We approve the following Sherwin Williams paint schedules for inclusion in the Water System
Standards:

A. NEW SURFACES PAINT SCHEDULES

1. Ferrous Metals {(Int. and Ext.) Prime Coat: 1 coat Zinc Ciad I HS (B69VZ3) @ 3-5
mils DFT
Intermediate: 1 coat Macropoxy 646 Fast Cure (B58-
600 Series ) @ 5-10 mils DFT
Finish Coat: 1 coat Hi-solids Polyurethane (B65-300
Series) @ 3-4 mils DFT

2. Galvanized Metals (Int. and Ext.) Prime Coat: 1 coat DTM Wash Primer (B71Y1) @
0.7-1.3 mils DFT
Finish Coat: 1 coat Acrolon 218 HS Acrylic
Polyurethan (B65-600 Series) @ 3-6 mils DFT

3. Factory Finished Metals (Int. & Ext.) Prime Coat: 1 coat W.B. Tile Clad Epoxy Primer
(B73A200 Series) @ 2-4 Mils DFT
Finish Coat: 1 coat Centurion WB Urethane (B65-700
Series) @ 2-3 mils DFT, or 1 COAT Macropoxy HS
(B58-400 Series) @ 3-6 mils DFT (B58-400 Series)

4. Aluminum Surfaces Prime 1 coat: DTM Wash Primer (B71Y1) @ 0.7-1.3
mils DFT
Finish Coat: 1 coat Corothane II Polyurethane (B65-
200/400 Series) @ 2-4 mils DFT

orr mrowrest teed = wse 1 owisely



A

. Masonry Surfaces (Exterior)

6. Masonry Surfaces (Interior)

7. Concrete Surfaces (Exterior)

oo

. Concrete Surfaces (Interior)

N~

. Wood {Exterior)

10. Wood Other than Mahogany (Int.)

11. Mahogany (Interior Only)

Mr. John Miller
May 23, 2003
Page 2

Prime Coat: 1 coat Loxon Masonry Primer {A24
Series) @ 2.5-3.2 mils DFT.

Finish Coat: 2 coats DTM Acrylic (B66 Series) @ 2.5-
4 mils DFT

Prime Coat: 1 coat Loxon Masonry Primer (A24
Series) @ 2.5-3.2 mils DFT.

Finish Coat: 2 coats DTM Acrylic (B66 Series) @ 2.5-
4 mils DFT

Prime Coat: 1 coat Loxon Block Surfacer (A24 Series)
@ 2.5-3.2 mils DFT

Finish Coat: 2 coats DTM Acrylic {B66 Series) @ 2.5-
4 mils DFT, or 2 coats W .B. Tile Clad Epoxy Finish
(B73W111 Series) @ 24 Mils DFT

Prime Coat: 1 coat Loxon Block Surfaces (A24 Series)
@ 2.5-3.2 mils DFT

Finish Coat: 2 coats DTM Acrylic (B66 Series) @ 2.5-
4 mils DFT, or 2 coats W.B. Tiile Clad Epoxy Finish
(B73W111 Series) @ 2-4 Mils DFT

Prime Coat: 1 coat A100 Alkyd Primer (Y24 Series)
@ 2.3 mils DFT

Finish Coat: 2 coats A100 Latex (A6, A82, A8 Series)
@ 1.2 mils DFT, or 2 coats DTM Acrylic (B66 Series)
@ 2.5-4 mils DFT

Prime Coat: 1 coat PreRite Classic Int. Ltx. Primer
(B28W101) @ 1.6 mils DFT

Finish Coat: 2 coats ProMar 200 Int. Ltx. Semi-Gloss
(B31-200) @ 1.4 mils DFT

Prime Coat: 1 coat Wood Classic Stain {(A49 Series)
Finish Coat: 2 coats Wood Classic Polyurethane (A67
Series) @ 1.7 mils DFT



Mr, John Miller

May 23, 2003
Page 3
B. EXISTING SURFACES PAINT SCHEDULE
1. Ferrous Metals (Interior & Exterior Prime Coat: 1 coat Macropoxy 920 PrePrime
Rust Retained) (B58T101) @ 1.5-2 mils DFT
Finish Coat: 1 coat HS Polyurethane (B65-300 Series)
@ 3-4 mils DFT
2. Concrete, Masonry, and Plaster Prime Coat: WB Catalyzed Epoxy Ultradeep (B70200
(Exterior) Series) @ 2.5-3 mils DFT

Finish Coat: 2 coats A100 Ltx Acrylic (A6, A3, A82
Series) @ 1.2 mils DFT, or 2 coats DTM Acrylic (B66
Series) @ 2.4 mils DFT

3. Concrete, Masonry, and Plaster Prime Coat: WB Catalyzed Epoxy Ultradeep (B70-
(Reservoir Exterior) 200 Series) @ 2.5-3 mils DFT
- ' Finish Coat: 2 coats A100 Ltx Acrylic (A6, A8, A82
Series) @ 1.2 mils DFT or 2 coats DTM Acrylic (B66
Series) @ 2.4 mils DFT

We disapprove the treatment for reservoir interiors. The Board of Water supply does not paint the
interior of its reservoirs as a standard practice.

If you have any questions, please contact Jason Takaki at 748-5741.

Very truly yours,

Al Aot

HOWARD H. TANAKA, Head
Maintenance Unit — Engineering

ce: Hawaii, Kavai, and Maui Water Departments
Maintenance — Field
G. Matsunami

F. Fung _
Support Section

FA:em



BOARD OF WATER SUPPLY

CITY AND COUNTY OF HONOLULU
630 SOUTH BERETANIA STREET
HONGLULU, HiI 96843

Mr. Teddy Pascual

FSC Coatings, Inc.

5360 Eastgate Mall Road, Suite F
San Diego, California 92121

Dear Mr. Pascual:

S

JEREMY HARRIS, Mayor

EDDIE FLOARES, JR., Charman

CHARLES A STED. Vice-Chaizman
JAN M.LY. AMIL
HERBERT 5.K. KACPUA, SR

DAROLYN H. LENDIO
May 12, 2003

RODNEY K. HARAGA, Ex-Officio
LARRY J. LEOPARAD), Ex-Officio

CUFFQRAD S JAMILE
Managar and Chial Engtneer

DONNA FAY K. KIYQSAK!
Deputy Manager and Chist Enginaer

Subject: Your Letter Dated January 24, 2003 Requesting Approval of FSC High

Performance Coatings

We approve the following paint schedules for inclusion in the water system standards:

A NEW SURFACES

1. Ferrous Metals (Int. and Ext.)

2. Galvanized Metals (Int. and Ext.)

Foome Warer 0 e greiiest neetf = wse 7t wisels

PAINT SCHEDULE

Prime Coat: Zero-Rust Modified Phenolic Primer -
Black (2.5 - 3.0 mils DFT)

Intermediate: Zero-Rust Modified Phenolic Primer -
Red (2.5 3.0 mils DFT)

Finish Coat: Silicone Polyplus Topcoat (Int.) (3.0 mils
DFT). Silicone Polyplus Ultimate UV (Ext.) (3.0 mils
DFT). '

Prep: Zero-Rust Prep Step Concentrate.

Prime Coat: Zero-Rust Modified Phenolic Primer —
Black (2.5 - 3.0 mils DFT)

Intermediate; Zero-Rust Modified Phenolic Primer -
Red (2.5 —3.0 mils DFT)

Finish Coat: Silicone Polyplus Topcoat (Int.) (3.0 mils
DFT). Silicone Polyplus Ultimate UV (Ext.) (3.0 mils
DFT).



LX)

10.

11.

Factory Finished Metals (Int. &
Ext,) '

Aluminum Surfaces

Mascmry Surfaces (Exterior)
Masonry Surfaces (Interior)
Concrete Surfaces (Exterior)
Concrete Surfaces (Intenor)

Wood (Exterior)

Wood Other than Mahogany
(Int.)

Mahogany (Interior Only)

Mr. Teddy Pascual
May 12, 2003
Page 2

Prep: Zero-Rust Prep Step Concentrate.

Prime Coat: Zero-Rust Modified Phenolic Primer —
Black (2.5 - 3.0 mils DFT)

Finish Coat: Silicone Polyplus Topcoat (Int.) (3.0 miis
DFT). Silicone Polyplus Ultimate UV (Ext.) (3.0 mils
DFT).

Prep: FSC Wax and Grease Remover

Prime Coat: Zero-Rust Modified Phenolic Primer —
Black (2.5 - 3.0 miis DFT)

Finish Coat: Silicone Polyplus Topcoat (Int.) (3.0 mils
DFT).

Prime Coat: FSC Mildew Sealer
Intermediate: Maxlife 2400 Series/2800 Series.
Finish Coat: Maxlife 2400 Series/2800 Series.

Prime Coat: FSC Prime and Seal.
Intermediate: Maxlife 2400 Series/2800 Series.
Finish Coat: Maxlife 2400 Series/2800 Series.

Prime Coat: FSC Mildew Sealer _
Intermediate: Maxlife 2400 Series/2800 Series.
Finish Coat: Maxlife 2400 Series/2800 Series.

Prime Coat: FSC Prime and Seal.
Intermediate: Maxlife 2400 Series/2800 Series.
Finish Coat: Maxlife 2400 Series/2800 Series.

Prime Coat: Silicone Polyplus (1.5 - 2.0 mils DFT)
Intermediate: Silicone Polyplus (1.5 — 2.0 mils DFT)
Finish Coat: Silicone Polyplus Topcoat Ultimate UV
(3.0 mils DFT)

Prime Coat: Silicone Polyplus (1.5 — 2.0 mils DFT)
Intermediate: Silicone Polyplus (1.5 — 2.0 mils DFT)
Finish Coat: Silicone Polyplus Topcoat (3.0 mils DFT)

Prime Coat: TWP 300 Series/400Series
Finish Coat: FSC Quick Dry Varmish



B. EXISTING SURFACES

1. Ferrous Metals (Interior &
Exterior
Rust Retained)

2. Concrete, Masonry, and Plaster
(Exterior)

3. Concrete, Masonry and Ptaster
(Reservoir Exterior)

Mr. Teddy Pascual
May 12, 2003
Page 3

Prime Coat: Zero-Rust Modified Phenolic Primer — (2.5
mils DFT)

Intermediate: Zero-Rust Modified Phenolic Primer —
(2.5 mils DFT) '

Finish Coat: Silicone Polyplus Topcoat (Int.) (3.0 mils
DFT). Silicone Polypius Ultimate UV (Ext.) (3.0 mils

DFT).

Prep: Silox-Seal Part “A”

Prime Coat: FSC Modified Mildew Sealer
Intermediate; Maxlife Series PC550
Finish Coat: Maxlife Series PC550

Prep: Silox-Seal Part “A”
Prime Coat: FSC Modified Mildew Sealer
Intermediate: 'Maxlife Series PC550
Finish Coat: Maxlife Series PC550

We disapprove the Anti-Graffiti paint schedule for use in the Water System. The Board of Water
Supply does not paint the exterior of its facilities with anti-graffiti coating at this time.

If you have any questions, contact Jason Takaki at (808) 748-5741.

Very truly yours,

MMMWM

HOWARD H. TANAKA, Head
Maintenance Unit - Engineering

cc:  Hawaii, Kauai, and Mani Water Departments

Maint. — Field
G. Matsunami
F. Fung
Support

FA:em
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BOARD OF WATER SUPPL".

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

Mr. Dennis Graham
Valve Service & Supply
91-210 Olai Street
Kapolei, HI 96707

Dear Mr. Graham:

4

March 24, 2003

Subject: PowerSeal Transition Couplings

JEREMY HARRIS, Mayor

EDDIE FLORES. JR., Chairman
CHARALES A STED, Vice-Chafrman
JANMLY.AMI

HERBERT S.K. KAOPUA, SR.
OAROLYN H. LENDIO

RAODMEY K. HARAGA, Ex-Officio
LARRY J. LEQFARDI, Ex-Officio

CLIFFORD 5. JAMILE
Managar and Chief Engineer

DONNA FAY K. KIYOSAK]
Deputy Manager and Chigf Enginesr

The following PowerSeal Transition Couplings will not be allowed for use in our water systém
and will be removed from the Approved Material List of the Water System Standards:

Styles 3501, 3502, 3503, 3504, 3511, and 3512.

Samples representing the current shipment of the Style 3501 couplings show casting defects at

critical locations that would impair their service in the water system.

Please remove the shipment of the Style 3501 couplings completely from the Board of Water
Supply yard at your own expense. We will evaluate any future approval request to use the
PowerSeal Couplings in the water system once the casting problem has been resolved.

If you have any questions, contact Jason Takaki at 748-5741.

cc: PowerSeal

Maintenance - Field

F. Fung
G. Matsunami
J. Takaki

Very truly yours,

Maintenance Unit - Engineering
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BOWF WATER SUPPLY JEREMY HARRIS, Mayor
CITY AND COUNTY OF HONOLULU EDOIE FLORES, JR., Chaimman
630 SOUTH BERETANIA STREET CHARLES A. STED, Mice Chairman
HONOLULU, Hl 96843 JAN M.LY, AMIT

HERBERT 5.K. KAOPUA, $K.

DAROLYN H, LENDIO

BRIAN K, MINAAL Ex-Officio

November 27, 2002

CLIFFORD §. JAMILE
Manager and Chief Enginser

DONNA FAY K. KIYOSAKI
Depuly Managsr and Chéef Engineer

Mr, John L. Hawkins
James Jones Company

. 4127 Temple City Boulevard
El Monte, California 91731

Dear Mr. Hawkins:

Subject: Your Letter Dated October 8, 2002 Requesting Approval of
James Jones Company’s Service Sadd]es, Couplings and Ball Valves

We approve the following materials for inclusion into our Water System Standards:

James Jones Compression Couplings: Models J-2605, 1-2607, and J-2609.
Tames Jones Ball Valves: Model J-1905.

James Jones Meter Coupling: Model J-130.

The Ball Valve Model J-1905, when used as property valve, should be provided with a handle that would
fit inside the required Type “A” or Type “B” box.

The Service Saddle, Model J-979, has already been approved and included in the Approved Material List
of the Water System Standards (Refer to enclosed approval letter dated April 8, 1987).

If you have any questions, please contact Jason Takaki at 527-6196.

Very truly yours,

Maintenance Unit - Engineering

Enclosure
cc: Hawaili, Kauai, and Maui DWS

G. Matsunami, F. Fung, Support FA:st
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April 8, 1987

Mr. Harry Imai

Fluid Systems Hawaii, Inc.
96-1407 Waihona Place
Pearl City, Hawaii 96782

Dear Mr. Imai;
Subject: Your Letter of March 23, 1987 Requesting Additions

and Amendments to the Approved Material List of the
1985 Water System Standards

We approve the Mueller Company H-619 Tapping Valve and Sleeve
for asbestos-cement pipe and James Jones J-979 Bronze Double
Strap Service Saddle for ductile iron and asbestos-cement
pipes for use in our water system.

our commente regarding the rest of your fittings will be sent
to you by April 30, 1987.

If you have any questions, please contact Kenneth Kawamoto at
527-6144.

Very truly yours,

- d . :
C;,,; o ;‘%"ﬂﬁ__;.'/-{“f% f
& v

KAZU HAYASHIDA
Manager and Chief Engineer

PI:ki

cc: K. Hayashida . s
Finance a
Field Operations §
J. Yamauchi - P
R. Matsui
D. Ching
A7 Kawamoto




BOARD OF WATER SUPPLY JEREMY HARRIS, Mayor

CITY AND COUNTY OF HONOLULUY EDDIE FLORES, JR., Chairnan

630 SOUTH BERETANIA STREET CHARLES A. STED, Vice Chainman

HONOLULU, HI 96843 JAN M.L.Y. AMIL
HERBERT S.K. KAQPUA, SR,
DAROLYN H. LENDIO

BREAN K. MINAAIL Ex-Officio

November 22, 2002
CLIFFORD §. JAMILE
Manager and Chief Engineer

DONMA FAY K. KIYOSAKI
Deputy Manager and Chief Engineer

Fluid Systems Hawaii, Inc.
96-1407 Waihona Place

Pearl City, Hawaii 96782
Attention: Mr. Calvin Okinaka

Gentlemen:

Subject: Globe Valves for Property Valves

Henceforth, the Honolulu Board (BWS) of Water Supply will require the use of globe valves for
property valves.

Attached is the list of approved globe valves. However, the BWS is still considering switching
to ball valves with handles when a suitable design that would fit inside the Type “A” valve box is

available.
If you have any questions, please contact Jason Takaki at 527-6196.

Very truly yours,

Al T

HOWARD H. TANAKA, Head
Maintenance Unit — Engineering

Enc.

FA.em

cc: Maintenance — Field
Customer Care (J. Kaakua, D. Shimizu)
F. Fung
J. Takaki
(. Matsunami
Support Section



APPROVED GLOBE VALVES FOR OAHU ONLY

Manufacturer Catalog or Model No.
Glebe Valves
A. 125-Pound Steam
1. Crane Co. Model 1, Bronze
2. Fairbanks Model 45 & U-01
3. Hammond Valve Corp. Model 440
4. Kennedy Catalog 86, Model 150
3. A.Y. McDonald Mfg. Co. Catalog PB-73, Model 9510
6. Milwankee Valve Corp., Catalog 1172, Model 502
7. Nibco T-211-B
8. Ohio Brass Co, Catalog 58, Models 101, 30I-T
9. Ohioe Injector Co. Catalog 53, Model 234
10. Poweli Catalog 11, Model 650
11. Red & White Valve Co. Catalog C/I, Model 211
12. (Stockham) Crane Co. Catalog 57, Model B-16
Model B-13T
13. Walworth Catalog 52, Model 58
B. 150-Pound Steam

1. Lunkenheimer

Catalog 66, Model 123 (No. 20 disc.)

2. Nibco

T-235
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BOARD OF WATER SUPPLY -

CITY AND COUNTY OF HONOLULU
630 SOUTH BERETANIA STREET
HONOLULUY, HI 56843

Mr. Jose A. Casarez
Pittsburgh Paint Center
425 Kalihi Street
Honolulu, Hawaii 96819

Dear Mr. Casarez:

ey
JEREMY HARRIS, Mayor /f )

EDDIE FLORES. JR., Chairman

- CHARLES A. STED, Vice-Chainman
JAN MLY_AMII
HERBERT 5.K KAQPUA, SR.

BRIAN K. MINAAI, Ex-Officio
ROSS §. SASAMURA, Ex-Officio
July 11, 2002

CLIFFORD &. JAMILE
Manager and Chisf Enginesr

Subject:  Your Letter Dated May 13, 2002 Requesting
Approval of PPG Industries High Performance Products

‘We approve the following paint scheduies for inclusion in the water system standards:

A. NEW SURFACES

1. Ferrous Metals (Int. and Ext.)

2. .Galvanized Metals (Int. and Ext.)

3. Factory Finished Metals
(Int. & Ext.)

Pure Water .. . our greatest necd — pse it wiselv

PAINT SCHEDULE

Prime Coat: PPG 95-245 PITTGUARD Direct-to-rust
Epoxy Coating @ 5.0 to 7.0 mils DFT.

Finish Coat: PPG 95-850 PITTHANE 35 Aliphatic
Urethane Gloss Enamel @ 2.0 to 3.0 mils DFT.

Prime Coat: PPG 95-245 PITTGUARD Direct-to-rust
Epoxy Coating @ 5.0 to 7.0 mils DFT.

Finish Coat: PPG 95-850 PITTHANE 35 Aliphatic
Urethane Gloss Enamel @ 2.0 to 3.0 mils DFT.

Prime Coat: PPG 95-245 PITTGUARD Direct-to-rust
Epoxy Coating @ 5.0 to 7.0 mils DFT.

Finish Coat: PPG 95-850 PITTHANE 35 Aliphatic
Urethane Gloss Enamel @ 2.0 to 3.0 mils DFT.
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Masonry Surfaces (Exterior)

Concrete Surfaces (Exterior)

Wood (Exterior)

Mahogany (Interior Only)
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Pretreatment: In accordance with SSPC SP1

Prime Coat: PPG 95-245 PITTGUARD Direct-to-rust
Epoxy Coating @ 5.0 to 7.0 mils DFT.

Finish Coat: PPG 95-850 PITTHANE 35 Aliphatic
Urethane Gloss Enamel (@ 2.0 to 3.0 mils DFT.

Prime Coat: PPG 6-7 SPEEDHIDE Interior/Exterior
Acrylic Masonry Block Filler @ 4.8 to 14.0 mils DFT

Finish Coat: Two coats PPG 78-45 SUN-PROOF
Exterior 100% Acrylic Semi-Gloss House and Trim
Paint @ 1.5 to 2.0 mils DFT.

Prime Coat: PPG 98-46 AQUAPON WB Water Based
Epoxy Primer Coating @ 3.0 to 4.0 mils DFT.

Finish Coat: PPG 78-45 SUN-PROOF Exterior 100%
Acrylic Semi-Gloss House and Trim Paint @ 1.5 t0 2.0
mils DFT.

Prime Coat: PPG 6-809 SPEEDHIDE Exterior Alkyd

Wood Primer @ 1.5 to 2.0 mils DFT.

Finish Coat: PPG 90-374 PITTECH Interior/ Exterior
Waterborne DTM Industrial High Gloss Enamel @ 2.0
to 3.0 mils DFT. .

Prime Coat: PPG 77-30 REZ Interior QD Wood
Sanding Sealer @ .5 to 1.0 mils DFT.

Finish: PPG 77-10 REZ Interior/Exterior Alkyd Spar
Varnish @ 1.10 to 1.5 mils DFT.



B. EXISTING SURFACES

1. Ferrous Metals (Interior &
Exterior
Rust Retained)

Mr. Jose A. Casarez
July 11, 2002
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Prime Coat: PPG 95-245 PITTGUARD Direct-to-rust
Epoxy Coating @ 5.0 to 7.0 mils DFT.

Finish Coat: PPG 95-850 PITTHANE 35 Aliphatic
Urethane Gloss Enamel @ 2.0 to 3.0 mils DFT.

We had previously approved the following paint schedules in the attached letter dated April 9,

2002:
A. NEW SURFACES

1. Masonry Surfaces Interior

2. Concrete Surfaces ( Interior)

3. Wood Other than Mahogany
(Int.)

B. EXISTING SURFACES

L. Concrete, Masonry, and Plaster
(Exterior)

PAINT SCHEDULE

Prime Coat: PPG 16-90 PITT-GLAZE Interiot/Exterior
Acrylic Block Filler @ 12.0 to 25.0 mils DFT.

Finish Coat: Two coats PPG 98-1 AQUAPON
Waterborne Polyamide Epoxy @ 2.0 to 3.0 mils DFT.

Prime Coat: PPG 16-90 PITT-GLAZE Interior/Exterior
Acrylic Block Filler @ 12.0 to 25.0 mils DFT.

Finish Coat: Two coats PPG 98-1 AQUAPON
Waterbome Polyamide Epoxy @ 2.0 to 3.0 mils DFT.

Prime Coat: PPG 6-6 SPEEDHIDE Interior Alkyd
Enamel Undercoater @ 1.8 to 2.2 mils DFT.

Finish Coat: Two coats PPG 6-1110 SPEEDHIDE
Interior Semi-Gloss Alkyd Enamel @ 1.8 to 2.2 mils
DFT.

Prime Coat: PPG 6-603 SPEEDHIDE Interior/ Exterior
Acrylic Alkali Resistant Primer @ 1.2 to 1.5 mils DFT.

Finish Coat: Two coats PPG 6-900 SPEEDHIDE
Exterior Semi-Gloss Latex @ 1.2 to 1.5 mils DFT.
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2. Concrete, Masonry and Plaster Prime Coat: PPG 6-603 SPEEDHIDE Interior/ Exterior
{Reservoir Exterior) Acrylic Alkali Resistant Primer @ 1.2 to 1.5 mils DFT.

Finish Coat: Two coats PPG 6-900 SPEEDHIDE
Exterior Semi-Gloss Latex @ 1.2 to 1.5 mils DFT.

As stated in our letter of April 9, 2002, we disapprove the paint schedules for Concrete Reservoir
(Interior) and Anti~Graffiti. As standard practice, we do not paint the interior of reservoirs or the
‘exterior of our facilities with anti-graffiti coatings at this time.

If you have any questions, contact Jason Takaki at 527-6196.

Very truly vours,

| O%%Mgg; Jutdakn
_ HOWARDH. T , Head

Maintenance Unit - Engineering
Enclosure (Letter dated 4/9/02)

cc: 1.awaii, Kauvai, and Maui Water Departments
Maintenance - Field
G. Matsunami
F. Fung
Support
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April 9, 2002
CUFRFORD §. JAMILE
tanager and Chief Engineer

Mr. Dan Davis

PPG Industries, Inc.
24832 San Doval Lane
Mission, Vigjo, CA 92691

Dear Mr. Davis:

Subject:  Your Letter Dated November 2, 2001 Requesting

Approval of PPG Indl_Jstries High Performance Coatings

We approve the following paint schedules for inclusion into the Water System Standards:

1. Paint Schedule for New Surfaces
a. Schedule 7 — Masonry Surfaces: (Interior)
b. Schedule & — Concrete Surfaces: (Interior)
¢. Schedule 11 - Wood, Other than Mahogany or Hardwood: (Interior)

2. Paint Schedule for Existing Surfaces
a. Schedule 2 - Existing Concrete, Masonry and Plaster: (Exterior)
b. Schedule 3 — Existing Concrete, Masonry and Plaster: (Reservoir Exterior)

We disapprove the following paint schedules:

1. Paint Schedule for New Surfaces
a. Schedule 5 — Overflow Pipe. The paint specified is not recommended for use for
potable water.
b. Schedule 13 - Concrete Reservoir: (Interior). The interior of concrete reservoirs is
not painted as a standard practice.

2. Remaining Paint Schedules
a. Schedules 1,2, 3,4,6, 8,10, 12 & 14 for New Surfaces and Schedule 1 for Existing
Surfaces. The Technical Data Sheets for the finish coats list a recommended primer;
the prime coat selected in the paint schedules is not listed as one of the recommended
primers.
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If you have any questions, contact Jason Takaki at (808)527-6196.

Very truly yours,

Maintenance Unit - Engineenng
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FOREWORD

DEFINITIONS

When used in these standards or elsewhere in the contract, the following terms, or pronouns used
in place of them, shall have the meaning ascribed to them in this section, unless it is apparent from
the context that a different meaning is intended:

The term Board or Commission shall mean the members of the Board or Commission of Water
Supply of the various island water jurisdictions in the State of Hawaii.

The term Contract shall mean the written agreement covering the construction of the project by
the Contractor, including the furnishing of labor, materials and equipment in connection
therewith. It shall include the notice to contractors, the bid, wage schedule, list of
subcontractors, the award, the special provisions, the plans, the specifications, the bond, any
addendum and any written order. It shall also include all amendments to the contract by
supplemental agreement thereto in writing.

The term Contractor shall mean the party (individual, corporation, joint venture, or
partnership) who has entered into the contract with the Department of Water Supply.

The term County shall mean the City and County of Honolulu, County of Hawaii, County of
Kauai, or the County of Maui.

The term Engineer shall mean the person or firm who is responsible for the design of the
project and who prepared the plans.

The term "Kauai", "Oahu", "Maui", or "Hawaii" shall mean the Department of Water Supply
of the respective island water jurisdictions in the State of Hawaii.

The term Mains shall mean water pipelines within the City/County water system, to include
Transmission Mains (from its source or storage to the distribution system) and Distribution
Mains.

The term Manager shall mean the Manager, Director, or Manager and Chief Engineer of the
Department of Water Supply or his authorized representative.

The term Owner or Department shall mean the Department of Water Supply of the various
island water jurisdictions in the State of Hawaii.

The term Project shall mean the structure or improvements to be constructed in whole or in
part through the performance of this contract.

The term State shall mean the State of Hawaii.



The term Work shall mean all equipment, materials, operations and incidental activities
necessary for the completion of any part or all of the project.

SCOPE

This publication shall govern the design and construction of water system facilities under the
jurisdiction of the Water Departments of the various counties in the State of Hawaii.

Requirements peculiar to each Department are reflected in these standards by tables and special
notes. Also certain features of water system installations which do not readily lend themselves to
standardization but are designed and installed according to the special requirements applying to
each case shall be subject to special review and approval of the Manager.

Any feature of design, materials to be installed, or construction methods to be used for any
installation within the scope of the Water System Standards, but not specifically described herein,
shall be of good quality, according to accepted practice, and shall meet with the approval of the
Manager.

The Water System Standards are subdivided as follows:

Foreword

Division 100 Planning

Division 200 Materials

Division 300 Construction

Division 400 Approved Material List and Standard Details

Division 500 Volume 3 External Corrosion Control Standards (Not applicable for

Hawaii and Kauai). Refer to the “WATER SYSTEM EXTERNAL
CORROSION CONTROL STANDARDS”, VOLUME 3, DATED
1991 and all subsequent amendments and additions (under separate

cover and not included in these standards)

The "HAWAII ADMINISTRATIVE RULES, TITLE 3", Department of Accounting and General
Services, is by reference incorporated herein and made part of these "Water System Standards".
The term "HAR" used in these "Water System Standards" refers to the "HAWAII
ADMINISTRATIVE RULES, TITLE 3".

For the Department of Water Supply, County of Hawaii, the "GENERAL REQUIREMENTS
AND COVENANTS FOR THE DEPARTMENT OF WATER SUPPLY, COUNTY OF
HAWAII" is by reference incorporated herein and made a part of these "WATER SYSTEM
STANDARDS."

For the Department of Water, County of Kauai, the "GENERAL PROVISIONS FOR
CONSTRUCTION CONTRACTS OF THE DEPARTMENT OF WATER, COUNTY OF
KAUALI" is by reference incorporated herein and made a part of these "WATER SYSTEM
STANDARDS."

ii



For the Department of Water Supply, County of Maui, the "GENERAL CONDITIONS FOR
FORMAL CONSTRUCTION BIDS FOR THE COUNTY OF MAUTI" is by reference incorporated
herein and made a part of these "WATER SYSTEM STANDARDS."

For the Board of Water Supply, City and County of Honolulu, the “GENERAL
INSTRUCTIONS TO BIDDERS” of the City and County of Honolulu, Department of Budget and
Fiscal Services, City and County of Honolulu, revised July 1999, and the “GENERAL
CONDITIONS OF CONSTRUCTION CONTRACTS OF THE CITY AND COUNTY OF
HONOLULU,” Department of Budget and Fiscal Services, revised July 1999, are by reference
incorporated herein and made a part of these “WATER SYSTEM STANDARDS”.

CONFORMITY AND USE

All design and construction within the scope of the Water System Standards shall be in accordance
with the requirements herein, unless specifically modified or required otherwise by the Manager.

Any statement on the plans and specifications requiring materials and construction to be in
accordance with the Water System Standards shall have the effect of incorporating all the
provisions of the Standards.

AMENDMENTS

The Manager has the authority to make changes to the Water System Standards based on the latest
engineering, technology, practices and requirements.

Where official changes, additions, or amendments to the Water System Standards are made, printed
copies thereof will be made available to interested parties at the offices of the Water Departments.

Official changes, additions or amendments to the Water System Standards in effect on the date of
invitation for bids form a part of the Water System Standards.

REFERENCE SPECIFICATIONS
When reference is made to known standard specifications, the most recently adopted and published

edition of such specifications on the date of the notice to bidders is contemplated, unless otherwise
specified.

iii



ABBREVIATIONS

The following abbreviations shall refer to the technical society, organization, body, code, rules or
standards, listed opposite each abbreviation:

ABBREV. DESCRIPTION ABBREV. DESCRIPTION

AASHTO American Association of State CIH Certified Industrial Hygienist
High way & Transportation CIP Cast Iron Pipe, Cast-In-Place
Officials

AC Asphaltic Concrete cC Compression Coupling

ACI American Concrete Institute CCP Cf)ncrete Cylinder Pipe

Ag Gross Area CIRC Circular

AG Air Gap cL Class

AISC American Institute of Steel CLR Clearance, Clear
Construction CMU Concrete Masonry Unit

ANSI American National Standards COMP Companion Flange
Institute FLG

ARV Air Relief Valve COMP Compound Meter

As Area of Steel METER

ASTM American Society for Testing CONC Concrete
& Materials CONC Concrete Block

AWWA American Water Works BLK.
Association CONT Continuous

AWS American Welding Society DI Ductile Iron

B Bell End DC BFP Double Check Backflow

B&S Bell & Spigot Preventer

BWG Birmingham Wire ?/[CE TER Detector Check Meter

BFP Backflow Preventer DCV Double Check Valve

BEV Butterfly Valve DFT Dry Film Thickness

BGGV Bevel Geared Gate Valve DIA Diameter

BOT Bottom DIAG Diagonal

BY Butterfly Valve DLNR Department of Land and

BW Both Ways Natural Resources

BWS Board of Water Supply DOT Department of Transportation

CXC Copper to Copper DPP Department of Planning and

CI Cast Iron Permitting

v



ABBREV.  DESCRIPTION

DPW

DR

DWS
EA
EF
EPA

EQ
ES
EW
F
FB

FCCCHR/
USC

FE
FDA
FE X MJ

FH

FIN GR
FIPT
FL

FE x B
FPT

FS

FT
FTG

GI

Standard Details and Standard
Specification for Public Works
Construction, Department of
Public Works, Kauai, Hawaii,
Maui, Oahu

Diameter to Thickness Ratio,
Wall Thickness Dimension
Ratio

Department of Water Supply
Each
Each Face

Environmental Protection
Agency

Equal
Each Side
Each Way
Flanged
Flat Bar

Foundation for Cross-
Connection Control and
Hydraulic Research/University
of Southern California

Flanged End
Food and Drug Administration

Flanged End by Mechanical
Joint

Fire Hydrant

Finished Grade

Female Iron Pipe Thread
Flanged

Flanged by Bell End Pipe
Female Pipe Thread
Federal Specifications
Foot

Footing

Galvanized Iron

GA
GALS
GALV
GPM
GV
HAR

HCB
HORIZ
HR
HRS
HS
HT

ID

ID

IN

LF
LBS
LG
LRFD

MIJ
MAX
MGD
MH
MIL
MIN
MIPT
MPT
MTD
NPTE
NPTI
N/A

DESCRIPTION
Gauge, Gage
Gallons
Galvanized
Gallons Per Minute
Gate Valve

Hawaii Administrative Rules,
Title 3

Hollow Core Block
Horizontal

Hour

Hawaii Revised Statutes
Highway Standard
Height

Inside Diameter
Identification

Inch

Linear Feet

Pounds

Long

Load and Resistance Factor
Design

Mechanical Joint

Maximum

Million Gallons Per Day
Manhole

Millimeter

Minimum

Male Iron Pipe Thread

Male Pipe Thread

Mounted

National Pipe Thread, External
National Pipe Thread, Internal
Not Applicable



ABBREV. DESCRIPTION

NA Not Allowed

NEC National Electric Code

NEMA National Electrical
Manufacturer’s Association

NO Number

NPDES National Pollutant Discharge
Elimination System

NRS Non Rising Stem

NSF National Sanitation Foundation

NTS Not To Scale

oC On Center

OCEW On Center Each Way

OD Outside Diameter

OS&Y Operating Stem & Yoke

OSHA Occupational Safety and Health
Act

(0)4 Ounce, Ounces

PC Point of Curvature

PJ Pack Joint

PL Property Line

PT Point of Tangency

PCF Pounds Per Cubic Foot

PE Plain End

PE Polyethylene

PE X FE Plain End by Flanged End

PLT Plate

PSF Pounds Per Square Foot

PSI Pounds Per Square Inch

PVC Polyvinyl Chloride

R/W Right-of-Way

RAD Radius

RED Reducer

REINF Reinforce, Reinforcing,

Reinforcement

REQ'D
RO

RP

SE
S

SP
SQ

SS
STD
STL
T&B
THK
TV
TYP
UBC
UL

USG
USGS
VB

VERT
VOL
W/
W/O
WF
WT
WWF

vi

DESCRIPTION
Required

Revised Ordinances, City and
County of Honolulu

Reduced Pressure Backflow
Preventer

Screwed End
Slip Joint

Special Provision
Square

Stainless Steel
Standard

Steel

Top & Bottom
Thick

Top Vertical
Typical

Uniform Building Code

Underwriters’ Laboratories,
Inc.

U. S. Standard Gage
U. S. Geological Survey

Vacuum Breaker (atmospheric
or pressure type)

Vertical

Volume

With

Without

Wide Flange
Watertable

Welded Wire Fabric
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DIVISION 100 - PLANNING

SECTION 101 - GENERAL

All proposed work shown in the Plans submitted to the Manager for approval shall be
designed according to these Standards unless otherwise directed by the Manager.

The Manager may grant exception to the Standards to permit reasonable utilization of

engineering judgment while at the same time securing substantial conformance with the objectives
of these Standards.
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102.01 LOCATION.

Mains, other than those installed in easements or rights-of-ways, shall be located in the
paved street area at the respective distances from the face of curb as listed below unless otherwise
required to clear obstructions or as determined by the Manager:

Island Feet
Hawaii, Kauai 5
Maui, Oahu 10

For Oahu Only: Mains shall be located 3 feet minimum clear from curbs, curb ramps or
edge of gutters and shall also be aligned to provide 3 feet clearance between edges of valve boxes
or manholes and curbs, curb ramps or gutters.

Within easements and rights-of-way, mains shall be accessible at all times clear of any
parking stalls and above ground structures and located as determined by the Manager.

In case of extra wide streets, the Manager may require that two parallel, interconnected
mains be installed, one on each side of the street. Sizes and other details in such cases shall be as
approved by the Manager.

On side hill streets, the main shall, where possible, be located on the cut side of the
centerline of the street. Where practicable, mains shall be located on the high side of super-
elevated curves.

Unless otherwise specified by the Manager, where mains are to be installed in vicinity of
trees, provide 8 feet minimum clearance to the outermost edge of the trunk of the trees or concrete
jacket the main and provide 5 feet minimum clearance to the outermost edge of the trunk of the
tree. Install root barrier around trees. (For Hawaii and Oahu only: Provide 3 feet minimum
clearance from the spread of the tree where practicable.)

Where practicable, mains shall be located out of street parking areas and in one lane of the
road to minimize traffic disruptions.

Mains and concrete thrust blocks shall be located 3 feet minimum clear from street
monuments and temporary benchmarks.

Guardrail post locations are to be kept to a minimum clear distance of 18 inches to any

2-1/2-inch or smaller water lines and meter boxes. No post driving will be allowed when post is to
be installed closer than 3 feet from 3-inch and larger water mains.
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No gas, petroleum, sewer main, nonpotable water main, electric or telephone duct or other
utility line shall be installed in the same trench with potable water mains.

For stub-outs, mains shall be located to provide adequate room for future extension and
clearance to existing and proposed utilities.

For cross-country mains and mains located in inaccessible areas, as approved by the
Manager, mains shall be concrete jacketed. Grouted riprap paving with adequate concrete keys and
weepholes shall be constructed.

Minimum horizontal and vertical clearances between water mains and other utilities except
sanitary sewers are listed in Table 100-1. Minimum clearances shall be measured between outer
edges or diameters of the utilities. Wherever possible, water mains shall be installed at a higher
elevation than sewer mains. Refer to Section 102.06 - JACKETS and Table 100-5 for criteria for
use of concrete jackets with sanitary sewers. Whenever concrete jackets are involved, clearances
shall be total clear distance between the concrete jacket and utility concerned. The water main shall
be concrete jacketed when determined necessary by the Manager.

Utilize perpendicular crossings with other ducts and utilities where practicable.

Table 100-1 - Water Main Clearances
Clearances
Utility Diameter Horizontal Vertical
Island (Inches) (Feet) (Inches)
Hawaii All Sizes 8 18°
Kauai All Sizes 8 18°
<16 3 6
Maui, Oahu >16 3¢ 12"

a - Provided other utility mains are concrete jacketed.

b - For trenchless installation work (micro-tunneling, directional drilling,
pipe ramming/jacking of new utilities such as electrical duct lines, sewer lines,
drain lines) crossing or paralleling existing water mains, provide 3 feet vertical
clearances to existing mains.

c- For Oahu only: 5 feet clear to water mains 16-inches and larger.
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The utility owner or Contractor shall make the necessary adjustments to meet the
minimum clearances to the water mains prior to construction at no cost to the Department
should the existing water mains and appurtenances be found closer to the proposed utility
line after probing work. The Manager may require additional clearances based on the size
of the utilities, the location and size of water mains, bends, fittings and concrete blocks, the
existing soil and ground conditions and the type of installation work.

102.02 PIPELINE EASEMENTS.

Water pipeline easements shall be granted to the Department for all water mains to be
conveyed to the Department which are located within private properties and roadways that will not
be dedicated to the City/County. Easements are also required in the interim for roadways that are
temporarily privately owned until improved and dedicated to the City/County at a later date. The
minimum width of easements shall be as listed in Table 100-2.

For Oahu Only: Upon completion of the project, the developer shall provide the
Department with a certificate from a licensed civil engineer specializing in geotechnical engineering
certifying that the road prism along the easements has been constructed in accordance to City and
County Roads Standards for pipelines to be located in private properties and roadways.

Table 100-2 - MINIMUM EASEMENT WIDTH REQUIRED (FEET)

Fire Hydrants, Water
Meters, and Other
Pipelines 12- Pipelines 16- Appurtenances Outside
Inch Diameter Inch Diameter of Roadways or
Island or Smaller or Larger Roadway Areas Right-of-Ways
All 15 20 Full Width of the 10 feet wide and 5 feet
Islands right-of-way and/or | beyond such facilities”
pavement,
whichever is wider

* Size of easement shall be determined by the Manager.

Note: 1. For Maui Only: The required easement documents will be executed and submitted to
the Department and recorded prior to approval of the construction plans.
2. For Hawaii Only: Provide 10-feet wide minimum all weather road as approved.
3. For Oahu Only: Provide 12-feet wide minimum all weather road as approved.
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102.03 COVER.

Invert grades of water mains shall provide minimum cover as specified in
Table 100-3 and also to assure proper clearance between top of valves and bottom of manhole
covers or valve box covers as provided in the section on Main Valves. Minimum cover shall be
maintained after any road improvement work including cold planing and resurfacing.

Table 100-3 - COVER FOR WATER MAINS (FEET)
Mini c for Pine Di Indi °
Smaller Larger Maximum”
Than 4- Than 12- For All

Island Inch 4-Inch | 6-Inch | 8-Inch | 12-Inch Inch Mains
Oahu 1.5 2.5 3.0 3.0 3.0 3.0 8
Hawaii 1.5 2.0 2.0 2.0 2.5 3.0 5
Kauai 3.0 3.0 3.0 3.0 3.0 3.0 8

Maui N/A 2.5 3.0 3.0 3.0 3.0 5

a-  Minimum cover for mains and laterals to be installed in State rights-of-way shall be

3 feet.
b-  Over maximum cover requires Manager's approval and concrete jacketing of pipe.

102.04 DIAMETER.

Diameter of water main shall be designed to deliver water in adequate quantities and
pressures for domestic use under peak consumption conditions and fire fighting in accordance with
these Standards.

Standard water main diameters shall be 2Y2 (except Hawaii and Maui), 3 (Kauai only), 4, 6,
8, 12,16, 18 (except Oahu), 20, 24, 30, 36 and 42-inches.

For Kauai Only: The minimum water main diameter shall be 6-inches. The water main
diameter may be reduced after the last fire hydrant. Mains less than 6-inches in diameter shall be
Ductile Iron Cl. 52, PVC C900 CI. 150 or 200, brass pipe or copper tubing.
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102.05 TYPE, CLASS.

Types and classes of mains are as shown in Table 100-4.

Table 100-4 - TYPES AND CLASSES OF MAINS
Concrete Cl. 150
Ductile Cylinder or 200 Cl. 150
Iron Cl. 150 PVC PVC
Island Cl. 52 Or 250 C900 C905
Hawaii 1,10 NA NA NA
Kauai 1,8 NA 7 NA
Maui 1,4,8 3,4 NA NA
Oahu 1,4,9 4,5 2,4 4,6
1 - Mains 4-inch through 42-inch in diameter.
2 - Mains 4-inch through 12-inch in diameter (CI. 150 = DR 18, Cl. 200 = DR 14).
3 - Mains 30-inch in diameter or larger.
4 - See Division 500 for external corrosion control requirements as applicable to the
project. (For Maui Only: Applicable to main sizes of 24-inch and larger).
5 - Mains 16-inch through 42-inch in diameter. Class 250 straight pipes only.
Class 150 is not allowed.
6 - Mains 16-inch through 30-inch in diameter with DR of 18.
7 - Mains 4-inch through 8-inch in diameter.
8 - Polyethylene wrap mains and fittings, 8 mils minimum total thickness.
9 - Polyethylene wrap mains and fittings, double wrap, 16 mils minimum total
thickness.
10 - Polyethylene wrap mains and fittings with invert elevations of 5 feet and below.
NA - Not Allowed.
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Joints shall be push-on joint, mechanical joint or flange joint unless otherwise allowed. In
all cases, the Manager reserves the right to specify the type of pipe, joint, or class of pipe to be
used. The class of water mains shall be determined by the maximum pressure to be expected in the
line. The class of pipe and test pressure shall be as shown on the plans. Provide a minimum of
2 feet clearance between edges of glands or bolts of adjacent fittings.

Where water mains are attached to or suspended from a bridge, pier, or other structures
subject to vibration, mechanical joint or push-on joint shall be used. Sleeves shall be installed at
the midpoint of bridge spans with one inch spacing or as called for on the plans between pipes.
Adequate support and bracing shall be provided to prevent lateral movement. If the water line is
cathodically protected or set up for future cathodic protection, it shall be electrically isolated from
the bridge, pier, or other structures.

When non-metallic pipe or lateral is used, installation of toning wire or toning tape shall be
required and as specified on the plans.

When connecting to existing mains, like materials shall be used to replace the existing mains
unless otherwise specified.

102.06 JACKETS.

Wherever the main crosses under a streambed, large structure or utility larger than 16-inch
diameter constituting a potential hazard to the main or where the main location is considered
inaccessible by the Manager, the main shall be jacketed with reinforced DWS 2500 concrete.
Necessary measures shall be taken to protect the stream embankment from erosion at the points of
crossing. For cross-country mains and mains located in inaccessible areas, as approved by the
Manager, mains shall be concrete jacketed. Grouted riprap paving with adequate concrete keys
shall be constructed on steeper slopes. Additional valves may be required before and after
streambed or structure crossing and jacketed mains where practicable.

Plastic and existing asbestos cement pipes shall not be jacketed. Ductile iron or concrete
cylinder pipe and fittings shall be used for the portion to be jacketed.

Whenever a water main crosses over or under a sewer line, the sewer line will be concrete

jacketed as listed in Table 100-5. Standard concrete jacket details for sewer lines as specified by
the Department of Public Works Standards shall be followed.
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Table 100-5 - CONCRETE JACKET REQUIREMENTS FOR
SEWER MAINS
Water Main Under Water Main Above
Island Sewer Main Sewer Main
Hawaii a C
Kauai, Maui, Oahu a b

a - 5 L.F. of reinforced concrete jacket on both sides of crossing

b - 3 L.F. of reinforced concrete jacket on both sides of crossing (when water line is less
than 18 inches above sewer line)

¢ - 5 L.F. of reinforced concrete jacket on both sides of crossing (when water line is
within 6 feet of pressurized sewer line or within 18 inches of gravity sewer line)

For Maui only: Whenever a water main crosses over or under a buried electrical,
telephone, or cable line, the electrical line shall be jacketed. The length of jacket required for the
electrical, telephone, or cable line shall be as specified for sewer lines in Table 100-5. Standard
concrete jacket details for sewer lines as specified by the Department of Public Works Standards
shall be followed.

102.07 DEFLECTION PER JOINT.
Deflection in laying ductile iron mechanical joint and push-on joint pipes and concrete
cylinder pipes shall not exceed that shown in Table 100-6, Table 100-7 and Table 100-8.

Maximum permissible deflection for laying plastic pipes varies with the type of plastic pipe being
used.
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Table 100-6 - MAXIMUM PERMISSIBLE DEFLECTION FOR LAYING
MECHANICAL JOINT PIPE
Minimum Radius of
Maximum Deflection Curve With Pipe
Nom. Pipe Deflection | with Pipe Length Of: Length Of:
Diameter Per Joint (Inches) (Feet)
(Inches) (Degrees) 18 Ft. 20 Ft. 18 Ft. 20 Ft.
4 8 18’ 31 34 125 140
6 707" 27 30 145 160
8 521 20 22 195 220
12 521 20 22 195 220
16 3" 35' 13.5 15 285 320
18 3°00' 11 12 340 380
20 3°00' 11 12.5 340 380
24 223" 9 10 450 500
30 223" 9 10 450 500
36 2 05' 8 9 500 550
42 2°00' 7.5 8 510 570

For Oahu only: The maximum permissible deflection per joint for laying pipes shall be
50 percent of the deflection per joint in Table above to facilitate repair and/or replacement of
pipes. Avoid installation of pipe with deflections on a radius. Periodic bends are recommended
where practicable.
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Table 100-7 - MAXIMUM PERMISSIBLE DEFLECTION FOR LAYING
PUSH ON JOINT PIPE
Minimum Radius of
Maximum Deflection Curve With Pipe
Nom. Pipe Deflection | With Pipe Length Of: Length Of:
Diameter Per Joint (Inches) (Feet)
(Inches) (Degrees) 18 Ft. 20 Ft. 18 Ft. 20 Ft.
4 500" 19 21 205 230
6 500’ 19 21 205 230
8 500" 19 21 205 230
12 500" 19 21 205 230
16 3°00' 15 17 340 380
18 3°00' 11 12 340 380
20 3°00' 11 12 340 380
24 3°00' 11 12 340 380
30 3°00' 11 12 340 380
36 3°00' 11 12 340 380
42 200" 7.5 8 510 570

Maximum permissible deflection taken from AWWA C600. Maximum deflection angle
may be larger than shown above for main 16-inch and larger. Consult pipe manufacturer.

For Oahu only: The maximum permissible deflection per joint for laying pipes shall be
50 percent of the deflection per joint in Table above to facilitate repair and/or replacement of
pipes. Avoid installation of pipe with deflections on a radius. Periodic bends are recommended
where practicable.
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Table 100-8 - *MAXIMUM PERMISSIBLE DEFLECTION FOR
LAYING CONCRETE CYLINDER PIPE
Minimum Radius of
Nom. Maximum Deflection Curve With Pipe
Pipe Deflection With Pipe Length of: Length Of:
Diameter | Per Joint (Inches) (Feet)
(Inches) (Degrees) 16 Ft. 32 Ft. 16 Ft. 32 Ft.
16 2" 24" 8.0 16.0 382 764
18 2707 7.1 14.2 400 800
20 1" 55' 6.4 12.8 474 948
24 2" 10 7.3 14.5 423 846
30 1" 46' 5.9 11.8 519 1038
36 129’ 5.0 10.0 625 1250
42 117 4.3 8.6 724 1448

*The maximum deflection may be exceeded for pipes and fittings with beveled ends.

For Oahu only: The maximum permissible deflection per joint for laying pipes shall be
50 percent of the deflection per joint in Table above to facilitate repair and/or replacement of
pipes. Avoid installation of pipe with deflections on a radius. Periodic bends are recommended
where practicable.

102.08 STREET ENDS.

At the end of a street which may be extended in the future, the water main shall, whenever
possible, extend at least 5 feet beyond the end of the paving. Install valve and concrete beam with
reverse bell pipe at stub-outs for future extension, where practicable. Where a proposed main
extension would result in a dead-end, the condition shall, whenever possible, be corrected by the
installation of water line circuits or interconnections as may be required by the Department to
provide a two-way feed to the services. For developments with 100 or more subdivided lots,
provide a second feed to the subdivision’s water system unless otherwise approved by the Manager.

Cleanouts with pipe markers or valve boxes, blowoffs, and air relief valve assemblies shall be
installed as required for proper operation and maintenance of the main.

On dead-end streets, permission may be granted for laying mains 6-inch or smaller beyond
the last fire hydrant where both of the following conditions are met:

1. Due to a natural barrier, the street will never be extended; and
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2. Due to topography or street arrangement, it is the Manager's opinion that it is
impractical to require a connection between the mains at the end of the dead-end street
and some other main in order to complete a good gridiron.

A properly sized distribution main when directed by the Manager shall be installed parallel
to a 16-inch or larger transmission main to avoid connecting laterals to the transmission main.

102.09 CORROSION PROTECTION.

In locations below an elevation of 4 feet, or where water or especially corrosive soils,
including those contaminated with petroleum products, are encountered or where other unfavorable
conditions may subject the pipe to serious corrosion, the Manager may specify the type of pipe to
be used. Under such circumstances, corrosion protection for the pipe, fittings, and appurtenances
may be required by the Manager. The materials and methods to be used for corrosion protection
shall be specified on the plans or by special provisions or as directed by the Manager.

To ascertain whether unfavorable soil conditions exist, the Manager may request that soil
boring samples at approximately the invert of the pipe be taken, analyzed, and submitted as part of
the project.

For Maui and Oahu Only: Where corrosion protection is required, it shall be installed for
all buried metallic pipes, fittings and appurtenances. Soil resistivity tests are required in all cases.
The types of corrosion protection will be determined by the soil resistivity. If concrete-coated pipe
is to be used, soil samples must be obtained and soil analysis (pH, chlorides, and sulfates) shall be
performed in addition to the soil resistivity. The test results shall be submitted as part of the project
design. See Division 500 of the Water System Standards for the appropriate corrosion protection
as applicable to the project. The corrosion protection design shall be approved by the Manager.
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SECTION 103 - MAIN VALVES

103.01 LOCATION, TYPE, WORKING PRESSURE.

Main valves shall be installed along the water main so that the maximum distance between
valves shall not exceed the spacing listed in Table 100-9.

Table 100-9 - MAXIMUM DISTANCE BETWEEN MAIN VALVES (FEET)

Residential, All Others
Agricultural Transmission Mains Districts
750 2,000 500

a - For Maui only: For mains 16-inch diameter or larger or as determined by the
Manager, otherwise 1,000 feet.

b - Or as determined by the Manager.

¢ - For mains that provide a one-way feed to subdivisions with more than 100 lots as
determined by the Manager.

At all branches or intersections of mains, lines in each direction shall be valved, unless
otherwise approved by the Manager. At street intersections, valves shall, wherever practicable, be
located in "clusters" about the points of intersection of water mains.

Where a new main is connected to an existing main, valves on both the new and the existing
main shall be installed as required above. Where it is impractical to shut off the "live" main for
connection, a tapping sleeve with tapping valve shall be installed.

Wherever valves are to be installed, the pipe invert slope shall not exceed six percent.
Valves shall be located so there will be a minimum clearance of 6 inches from the top of the valve
stem to the underside of the valve box frame and cover or a 24 inch clearance from the top of the
valve stem to the underside of the manhole slab. Valve markers and concrete slabs around the
valve box frames and covers shall be installed for valves in unpaved and undeveloped areas.
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Types of main valves for the various pipe sizes are listed in Table 100-10.

Table 100-10 - TYPES AND SIZE OF MAIN VALVES

Island Gate Valves | Bevel Geared Butterfly
Maui 5° NA 6
Kauai, Oahu 1 2° 2
Hawaii 3 NA 4

NA - Not Allowed

a - For 16-inch mains with working pressure of 100 psi or greater, use butterfly

valves.

b - For Oahu Only: Install bevel-geared gate valves with bypass at key locations
including, but not limited to, facilities, intersections (cluster valve locations) and every
6,000 feet spacing for long continuous transmission mains. The Manager may specify

12-inch and smaller
16-inch and larger
8-inch and smaller
Larger than 8-inch
16-inch and smaller (subject to pressure)
18-inch and larger

the type of valve to be used for transmission mains.

The classes of valves, which are listed in Table 100-11, denote the maximum pressure

expected in the line and shall be shown on the plans.

Table 100-11 - CLASSES OF VALVES

Main Valves Tapping Valves
Island 150 200 250 150 200
Kauai, Oahu, a a a a a
Maui
Hawaii NA b a NA a
a- Allowed, depending upon the maximum pressure expected in the main.

b -

expected in the main.
NA - Not Allowed
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103.02 MANHOLES AND VALVE BOXES.

Valve boxes shall be installed over all gate valves and air relief valves up to one-inch size
except where manholes are called for by the Manager.

For Kauai and Hawaii Only: Valve Boxes only are required unless otherwise specified.

For Maui and Oahu Only: Manholes in lieu of valve boxes are required for the following
conditions:

1.  For Maui Only: Whenever depth from the finish grade of the pavement or ground to
the top of the stem of valve exceeds 4 feet.

2. For Oahu Only: Whenever depth from the finish grade of the pavement or ground to
the pipe invert exceeds the maximum depth as listed in Table 100-12.

3. Key mainline valves including, but not limited to, cluster valve locations, valves in
high traffic areas and valves serving a one-way feed.

4. Valves to reservoirs, boosters, wells.

5.  For Oahu only: For air relief valves up to 3/4-inch size off mains 16-inches and
smaller where ground water is encountered.

6. Butterfly valves and bevel geared gate valves.

7. Valves submerged in seawater, in corrosive soils (areas with soil corrosion rating of 1
as defined in Division 500 or as determined by the Manager) or in petroleum saturated

areas.
Table 100-12 - FOR OAHU ONLY: MAXIMUM
DEPTH OF PIPE INVERT FOR VALVE BOX
INSTALLATION
Finish Pavement/
Size of Main Grade to Invert
(Inches) (Feet)

4 6.5
6 7.0
8 7.5
12 8.5
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Where manholes are required, the type and situations requiring them are listed in

Table 100-13.

Table 100-13 - TYPES OF MANHOLES REQUIRED FOR GIVEN SITUATION
Situation
Island 1 2 3 4 5 6 7
Hawaii, Kauai NA NA NA NA NA NA NA
Maui A NA NA D NA F C
Oahu A B C D E NA NA
Situation

1 - For Maui only: For butterfly valves 12-inches and larger.

For Oahu only: For bevel geared gate valves and butterfly valves 16-inches and
larger. (Air relief valves are installed with bevel geared gate valves or butterfly valves
16-inches and larger.)

2 - For 12-inch gate valves and air relief valves on 16-inch mains.
3 - For 8-inch gate valves and smaller, air relief valves on mains 12-inch and smaller.
4 - For single or two 2-inch air relief valves offset from mains 20-inch and larger.
5 - For tapping valves.
6 - For air relief valves on mains 18-inch and smaller.
7 - Optional for single only air relief valve on mains 20-inch and larger.

Type of Manhole

- Type A or A-1 Manhole

- Type B Manhole

Type C Manhole

- Type D Manhole

- Type E Manhole

- Type F Manhole
NA - Not Applicable

THY QW >

A 24 inch minimum clearance shall be provided between top of valve and bottom of
manhole top slab. Pedestal anchorage straps for valves shall be installed in manholes for all PVC

pipes.
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104.01 HYDRANTS.

A. Spacing. Hydrants shall be spaced as listed in Table 100-19 and located in accordance with
these Standards.

B. Location. Hydrants shall be located to be fully accessible, and in such manner that the
possibility of damage from vehicles or injury to pedestrians will be minimized. Hydrants shall be
located as follows:

1.

When located at street intersections, hydrants shall be 7 feet from P.C. or P.T. of curb
returns or edge of any driveway apron or as directed by the Manager.

Hydrants shall be located in front of a boundary line between lots.

Hydrants shall not be installed on curves, except as approved by the Manager. On side
hills, hydrants shall be located on the cut side.

Where practicable, hydrants shall be placed alternately on each side of the street.

On streets having an appreciable grade and in cases where the hydrant is to be installed
with a 1/4 (900) bend (see Standard Details), the hydrant shall be installed downbhill
from the connection to the main and the hydrant valve location (For Hawaii only: The
hydrant shall be installed uphill from the connection).

For Oahu only: On streets without curbs, protect hydrants with curb guards. Curb
guard shall be 3 feet minimum clear from the edge of road pavement. Install guard
posts and concrete pads, if there is inadequate room to install a hydrant curb guard
clear of paved roadway.

For Kauai, Hawaii and Maui: On street without curbs, concrete pads shall be
installed around the fire hydrants. Fire hydrant pads shall be flush with the finish
grade.

The minimum clearance between fire hydrants and utility poles, or light standards,
property lines or any walls or obstructions shall be 3 feet. (For Kauai only: 2 feet
minimum clearance from property lines and walls.) (For Maui only: 2 feet minimum
clearance from property lines and walls; 10 feet minimum clearance from utility poles,
light standards and similar obstructions.) (For Hawaii only: 3 feet 6 inches minimum
clearance from property lines and walls; 10 feet minimum clearance from utility poles,
light standards and fixtures taller than the fire hydrant.)
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9. Fire hydrant valve and valve box or manhole shall be installed clear of the concrete
curb and gutter. Fire hydrant valve shall be installed at a higher elevation than the
hydrant where practicable and shall be installed downstream of traffic in relation to the
hydrant where possible.

10. Fire hydrant shall be located to provide 3 feet minimum clear pathway for wheelchairs
from the outside diameter, outlet or any protruding portion of the hydrant to the edge
of accessible route.

The hydrant connection using an elbow as shown on the Standard Details shall depend on
the space available between main and hydrant. Where the fire hydrant lateral is crossing wide
streets along major thoroughfares, additional valve may be required 8 feet from the fire hydrant as
directed by the Manager.

C. Depth. Lengths of hydrant buries shall be measured from the face of the flange to the center
line of the 6-inch intake pipe.

D. Outlets.

1. The height of the centerline of the 4'2-inch streamer nozzle shall be set above the curb
or finish grade at a height of 22 + 2 inches.

2. Direction of the 4'2-inch outlet shall not exceed 15 degrees from the perpendicular to
the road.

3. Outlet threads shall conform to National Fire Protection Association's "Standard for
Screw Threads and Gaskets for Fire Hose Couplings".

104.02 SERVICE LATERALS AND CONNECTIONS.

A. Location. Service laterals and connections shall be constructed in accordance with the
Standard Details as part of the project. Where practicable, laterals shall not be located adjacent to
electric and telephone lines leading into the property to be served.

The ball stop at the beginning of the branch of the service lateral serving two or more meter
sites shall be located in front of the boundary line between lots clear of driveway apron or flare.
The ball stop shall be on a prolongation of this boundary line.

Where the street is of unusual width or where it is not permissible to connect laterals
directly to the main, the Manager may require the installation of service mains in the sidewalk area
parallel to the main. This installation should not be confused with a parallel main in the paved
area. The Manager may permit connection of service laterals to fire hydrant laterals or laterals to
3-inch and larger meters with an isolation valve installed after the service lateral connection prior to
the fire hydrant or meter.
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B. Cover. Laterals shall have a minimum cover of 18 inches (3 feet in State DOT rights-of-way)
or as specified elsewhere in these Standards.

C. Diameter. Diameters of service laterals and connections are identified by a code numbering
system (see Standard Details). Appropriate codes shall be indicated on the Construction Plans.

D. Type of Lateral and Connection. Laterals and connection shall be of copper pipe with
appropriate valves, stops and fittings as described in DIVISION 200 - MATERIALS, and as shown
in the Standard Details. In special cases, subject to special design, 2-2-inch copper or larger
ductile iron laterals and connections may be installed.

E. Connection to Main. Laterals shall be connected to the various types of mains as shown in the
Standard Details and as specified in Table 100-14, subject to the following conditions:

1. The connection to the main shall be by a ball corp with Mueller (tapered) threads
tapped into the main. Main shall not be tapped closer than 36 inches (18 inches for
Hawaii) center to center.

2. Laterals shall not be connected to 16-inch or larger mains unless specifically permitted
by the Manager.

3. Direct taps into plastic pipe or existing AC pipe shall not be permitted.

4. Where the size of the ball corporation is larger than allowed in Table 100-14, service
saddle or double hub tee with boss (tapped with Mueller threads) as listed in
Table 100-15, shall be installed to receive the ball corp. Only one tap per double hub
tee will be permitted.

5. See Division 500 for the required corrosion protection and electrical isolation
requirements as applicable to the project (not applicable for Hawaii and Kauai). (For
Hawaii Only: Install dielectric unions between new copper service laterals and
existing or new dissimilar metal pipes and fittings.) (For Oahu only: Install 3 feet
(minimum) of plastic lateral (PE tubing) after meter.)

6. Where laterals are allowed to take off from the end of mains, the caps shall be tapped
with standard pipe threads with maximum permissible tap as recommended by the

manufacturer (not applicable for Hawaii).

7. Service lateral connections shall not be made at locations within easements that have no
established accessible public roadways.
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Table 100-14 - MAXIMUM ALLOWABLE DIRECT TAPS
INTO DUCTILE IRON MAIN

Main Size Largest Tap Size
4" 1"
6" 1%" (For Oahu Only: 17)
8" 1"
10" 1"
12" 2"

Table 100-15 - SERVICE SADDLES OR BOSSED TEES
FOR TAPS IN MAINS

Service Saddle
Double Hub
Island Single Strap | Double Strap | Tee With Boss
Hawaii, Kauai a b C
Maui NA d c
Oahu NA e f

a - Allowed for taps up to and including 1-inch.

b - Allowed for taps 1'2-inch to 2-inch on mains 4-inch to 12-inch diameter.
c - Allowed.

d - Allowed for taps for 1-inch to 2-inches.

e - Allowed for taps to existing PVC only.

f- Required for all PVC pipes.

NA - Not allowed.

104.03 METER BOXES.

Meter boxes shall be installed in public right-of-way areas clear of driveway aprons or
flares and curb ramps or as directed by the Manager and as shown in the Standard Details for each
lot at each service connection. (For Maui only: One-inch and smaller meters shall be installed in
public right-of-way and meters larger than one-inch in manholes shall be installed within private
property with easements.) The type of meter boxes to be used, spacing, dimensions, and other
details shall be as shown in the Standard Details. (For Oahu and Maui only: install concrete pads
for meter boxes installed in dirt or unimproved areas.)
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104.04 THRUST BLOCKS AND BEAMS.

All fittings such as tees, plugs, caps, bends, offsets, reducers, and valves, as well as all
other pipeline appurtenances which are subject to unbalanced thrust, shall be properly braced with
thrust blocks of reinforced DWS 2500 concrete. At all top vertical bends, blocks shall be
reinforced. Due to the various types and sizes of vertical bends and field conditions, the size,
dimensions and reinforcing for the blocks will vary. The design engineer shall be responsible for
the design and details of all concrete thrust blocks. (For Oahu only: The Department will furnish
the design and details of all concrete thrust blocks for projects awarded by the Manager.)

Wherever connection to existing mains is to be made, the design of the thrust block shall
include structural steel struts in connection with reinforced concrete thrust blocks as shown in the
Standard Details. Concrete thrust beams shall be constructed at the valves of all branch lines and
dead-end lines that are to be extended in the future. The thrust beams shall be constructed in
conjunction with a reversed bell pipe when installed at valves and shall be in accordance with the
Standard Details. In instances where the valves are secured by means of metal strap and concrete,
the thrust beam may be eliminated. Thrust beams may also be required at flanged by bell adaptors.

104.05 RIPRAP OVER TRENCH.

In unpaved areas, riprap shall be constructed over water main trenches wherever the slope
and condition of the ground warrant such construction. The design of the riprap shall be furnished
by the engineer who prepared the plans and shall be as shown on the plans. Whether shown on the
plans or not, the Manager may require riprap wherever ground conditions warrant such
construction.

104.06 AIR RELIEF VALVES/COMBINATION AIR VALVES.
Air relief valves/combination air valves or combination of two ARVs shall be installed at

high points in the main or as otherwise required by the Manager. Required sizes of ARVs shall be
as shown in Table 100-16:
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Table 100-16 - REQUIRED SIZES AND NUMBER OF AIR RELIEF VALVES
Main Size ARV Number of ARV
16-inch mains and smaller %-inch (Oahu and Maui only) One
18-inch mains and smaller l-inch (Hawaii and Kauai only) One
18-inch mains 1-inch (Maui Only) One
20-inch to 30-inch mains 2-inches One
36-inch mains and larger 2-inches or as directed by the Manager 2

At dead-end streets, where water main terminates at a high point, ARV shall be installed at
the end of the line. The working pressure shall be designated on the plans where ARVs are
required. For continuous uphill grades, ARVs shall be installed at a maximum of 2,000 feet apart.
Install ARVs on level runs of main at zero percent slope.

Where ARVs are located below the high water line or flood level, waterproofed manholes
and vertical check valves shall be installed to prevent any backflow of the ground water into the
water system.

104.07 BLOWOFF LINES.

Where required by the Manager, blowoff lines shall be installed. The blowoff lines will
normally be required on long transmission mains to provide a means for flushing out the line. The
blowoff line shall be installed in such a manner and at such location as to preclude backflow.

104.08 CLEANOUTS.

A. Permanent Cleanouts. A permanent cleanout shall be installed at the terminal point of all
dead-end lines except where a fire hydrant is installed (for Hawaii only, cleanouts are required
regardless of fire hydrant installation). Size of cleanout shall be as shown in the Standard Details.
(For Oahu only: Install valve boxes for permanent cleanouts.)

B. Temporary Cleanouts. A temporary cleanout shall be installed to facilitate disinfecting and
flushing of any part of the water system. Size of temporary cleanout for disinfection and flushing
shall be as shown in the Standard Details.
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105.01 GENERAL.

All proposed work shown on plans submitted to the Manager for approval shall be designed
according to these Standards unless directed otherwise by the Manager. All work shall comply to
all applicable federal, state and county rules and regulation.

105.02 APPROVAL.

Approval of plans by the Manager is based solely on the adequacy of the water supply.
Approval shall also be based on the type of structure: prestressed, reinforced concrete, steel,
masonry, or wood, etc., as designated on the plans. Soil stability, structural stability, and drainage
design shall be the responsibility of the engineer who prepared the plans.

105.03 DRAINAGE SYSTEM.

Site shall be drained of excess water, including overflow and washout from reservoirs, and
shall be discharged into the County's storm drain system or an approved drywell or receiving
system. Where a County storm drain system is not available, the drainage may traverse other
properties, provided perpetual drainage and or flowage easements are obtained from the property
owners affected by the drainage water.

105.04 ACCESS ROAD.
Provide a paved access road with the following parameters:
1. Minimum width of pavement 12-feet (10-feet minimum for Hawaii only).

2.  Maximum grade of 20%.

3. Asphalt concrete pavement on grades up to 12%. Install concrete headers at edges of
AC pavement.

4. Reinforced concrete pavement on grades in excess of 12%.
5.  Where vehicle must stop to open gates: 10% Maximum grade.
105.05 ACCESS ROAD GATE.
On access roads not enclosed with fences, provide a gate approved by the Manager to

prevent unauthorized vehicles from entering the road. Provide means for attaching padlock which
will be furnished by the Department.
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105.06 LANDSCAPING.

The plans for water facility sites shall include provisions for landscaping, planting,
irrigation system, and maintenance. Landscaping shall follow xeriscaping principles. All
landscaping shall minimize the use of and impact on the potable water supply.

105.07 ACOUSTICAL REQUIREMENTS.

The station shall be acoustically designed in compliance with all Land Use Ordinance
(LUO), OSHA and State Department of Health requirements.

105.08 PERIMETER FENCE.

Provide a 6-foot high fence around perimeter of property and gate for driveway and security
devices as specified by the Department.

105.09 DRAINAGE EASEMENTS.
When water from the site is discharged over properties other than public streams or storm
drains, the plans shall indicate a drainage easement and flowage easement up to a natural waterway

or drainage system to be granted to the Department.

The Department shall be held free and clear of all damages, liabilities and/or litigations
arising from:

1. Discharge of water from the reservoir and deep well drainage system.
2. Surface runoff from the water facility sites.

3. Design and sizing of drainage system and/or structures outside the Department's
property.

4. Maintenance of downstream waterway and/or conduits outside the property of the
Department.

In the event future developments are affected by the downstream waterways and/or
conduits, the waterways and/or conduits shall be modified, adjusted, or relocated by the landowner

at no cost to the Department. All such plans shall be submitted to the Manager for review.

For projects constructed by the Department, drainage and flowage easements will be
obtained by the Department and included on the plans.

All such drainage systems shall conform to applicable drainage standards.
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105.10 RESERVOIRS.

A. Size. Size of reservoir shall be designed to store sufficient water to insure a reliable supply of
water, maintain adequate pressures and an economical water system. Unless otherwise approved,
standard sizes shall be 0.10 MG, 0.20 MG, 0.25 MG, 0.30 MG, 0.50 MG, and 1.0 MG;
thereafter, sizes shall be in multiples of 0.50 MG.

When there are two or more reservoirs or pumps serving the same service zone, the design
shall be made on the basis of combined protection provided by all facilities available.

B. Type. Reservoir shall be reinforced concrete, prestressed concrete, or post-tensioned concrete,
or as specified by the Department.

C. Influent-Effluent Line. Where practicable, the influent-effluent lines shall enter the reservoir
through the access road. Where the influent-effluent line traverses rough country or otherwise be
inaccessible to maintenance vehicles, a pipeline maintenance road shall be constructed.

D. Washout Line. Washout line shall be provided to empty the reservoir within 12 hours.
Where washout flows are not allowed into drainage way, a pump connection shall be provided
instead of an outfall.

E. Overflow Line. Overflow line shall be provided for each reservoir to prevent damage to the
reservoir and allow proper discharge of water due to malfunction of controls. A reservoir's

designated elevation shall be the overflow elevation.

Provide flap valve at the end of the overflow line. (For Maui only: Stainless steel screen
may be used in lieu of a flap valve with the approval of the Manager.)

F. Washdown Connection. Washdown connection shall be provided to enable hosing the
reservoir for cleaning. Connection is required at:

1. Reservoir site on the source side of the shutoff valve to the reservoir.
2. Exception - Washdown connection is not required when an emergency pumping
connection is installed at the reservoir site where hose connection may be made for the

water source.

G. Instrument Pressure Line. Provide a one-inch copper line from the reservoir side of washout
valve to the pressure recording instruments.

H. Sampling Line. Provide a copper sampling line with a hand valve control and spigot. Outlet
shall be installed as specified on the plan.
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I. Perimeter Road. Provide a perimeter road around the reservoir with a minimum 10-foot width
measured outwards from edge of footing to edge of road. Finish grade of road shall be at 2 inches
minimum below the top of the footing and sloped to drain away from the reservoir.

J. Access to Reservoir. If access roads are to be constructed for the exclusive use of the
Department, fee simple title shall be provided.

If access to the reservoir is through private roads which will be used by others and the
Department, right-of-entry and access easements for use by the Department shall be provided. The
Department will not be responsible for the maintenance of the roadway beyond the necessary
repairs caused by its operations.

K. Blowoff Lines. A blowoff line shall be installed on reservoir effluent line to drain the
reservoir to an approved drainage system. The size of the blowoff line shall be capable of draining
the reservoir in 12 hours.

L. Chlorination Line. Provide a PVC line with all plastic ball valve suitable for injection of
chlorine into the reservoir. Injection point and valve shall be installed as specified on the plan.

M. Painting. All exterior reservoir surfaces shall be painted. For Maui, Hawaii and Kauai: All
interior reservoir wall, columns, and floor surfaces shall be painted as specified in these standards.

N. Floor Cement Topping. For Oahu and Kauai Only. All reservoirs floor shall have a cement
topping as shown on the plans and as specified in this Standards.

O. Exterior and Interior Ladders. Exterior and interior ladders shall conform to OSHA
requirements.

105.11 CORROSION PROTECTION.

Corrosion protection shall be provided for buried pipelines as specified in Division 500 of
the Water System Standards as applicable to the project. Steel reservoirs and submerged metallic
structures in concrete reservoirs shall have corrosion protection, such as adequate coatings, etc.
The corrosion protection design shall be approved by the Manager.
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SECTION 106 - MECHANICAL AND ELECTRICAL

106.01 GENERAL.

Booster pump stations shall be equipped with a minimum of two pumping units, one of
which shall be a standby unit equal in capacity to the largest of the main pumping units.

106.02 PUMPS.

Pumps shall be of the horizontal centrifugal, submersible or vertical turbine type. Pumps
should be rated at or near the maximum efficiency for that pump to deliver water. Line shaft deep
well turbine pumps shall be water lubricated. Petroleum based lubricated lineshaft pumps will not
be permitted.

106.03 MOTORS.

Motors shall conform to the latest Standards of NEMA and shall have ample capacity to
operate the pumps under all head conditions without overloading. Motor shall have a service factor
of 1.15.

106.04 INSTRUMENTATION.

Indicating and recording instruments and appurtenances shall be provided for suction and
discharge pressures, flow rates, water level in wells, reservoir levels, watt hour meter, ammeter,
volt meter, power factor and any other important station parameters.

106.05 CHLORINATORS.

Source pump stations shall be equipped with a minimum of two chlorinators, one of which
shall be a standby unit equal in capacity to the largest of the main chlorinators. Chlorinators and
chlorinator rooms shall be in conformance with the latest fire code and OSHA requirements.

106.06 SHUTOFF VALVES.

Shutoff valves shall be installed to allow for maintenance and repair of equipment without
disruption of service.

106.07 FLOW METERS.

Flow meters shall be installed at all pump stations and at locations required by the Manager.
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SECTION 107 - BACKFLOW PREVENTION ASSEMBLY

107.01 GENERAL.

The authority for enforcing the Department's cross-connection control and backflow
prevention program is derived under the Department's "Rules and Regulations." This program
shall be further guided and enforced by any or all applicable Federal laws, State statutes or
regulations and local County Ordinances or Codes. All backflow prevention assemblies shall be
approved in accordance with the University of Southern California’s Foundation for Cross-
Connection Control and Hydraulic Research.

For Oahu only: All backflow prevention assemblies that vent to atmosphere, which are
located within a Flood Hazard District, as delineated on the Flood Boundary and Floodway Maps,
and Flood Insurance Rate Maps, shall be at least one foot above the regulatory flood elevation. If
these backflow prevention assemblies cannot be located at least one foot above the regulatory flood
elevation, the Manager must approve any alternatives installations.

107.02 REQUIREMENTS FOR NON-SPECIFIED FACILITIES.

The facilities and the backflow prevention requirements specified under Section 107.03 -
REQUIREMENTS FOR BACKFLOW PROTECTION have been listed for the consumer's
convenience. For facilities that are not listed, the same requirements for a similar specified facility
shall be followed. Should a similar specified facility not be listed, the Department shall determine
the required backflow prevention assembly.

107.03 REQUIREMENTS FOR BACKFLOW PREVENTION.
The specific requirements for cross connection and backflow prevention installation as

specified in Division 300, Section 305 - BACKFLOW PREVENTION ASSEMBLIES are as
follows:
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Table 100-17 - BACKFLOW PREVENTION REQUIREMENTS
Backflow Prevention Assembly
Pressure Vacuum
Breaker (Includes Double Air Gap or
Facility Spill-Resistant Check Reduced Pressure
Pressure Vacuum Valve Principle Backflow
Breaker) Assembly Preventer
Aircraft, Airport Facilities and Missile X
Plants
Agricultural Activities X
Automotive Plants X
Auxiliary Water Systems (Private Wells, X
Sewage Effluent, Used Waters, Reclaimed
Waters (Regardless of Classification),
Industrial Fluid Systems)
Beverage Bottling Plants X
Buildings - (Hotels, Apartments, X
Commercial, Industrial, Public and Private
Buildings) and Warehouses
Canneries, Packing Houses and Reduction X
Plants
Car Wash Facilities X
Chemical Plants - Manufacturing, X
Processing, Compounding or Treatment
Chemically Contaminated Water System - X
Premises where chemicals used as additives
with water in processes.
Civil Works - Federal, State, City, County X
and District Yards; Docks and Facilities;
Military Camps, Posts, Stations, Public
Buildings, and Facilities
Construction Activities X
Dairies and Cold Storage Plants X
Dual/Nonpotable Water Systems X
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Table 100-17 - BACKFLOW PREVENTION REQUIREMENTS (cont.)

Backflow Prevention Assembly

Pressure Vacuum

Hospitals, Animal Clinics, Sanitariums,
Dental Clinics, Morgues, Mortuaries,
Autopsy Facilities, Nursing and
Convalescent Homes

Breaker (Includes Double Air Gap or
Facility Spill-Resistant Check Reduced Pressure
Pressure Vacuum Valve Principle Backflow
Breaker) Assembly Preventer
Fire Systems
CASE 1. No chemical added to system X' X (For
or no auxiliary source Kauai Only)
involved.
CASE 1II. A system containing
antifreeze, rust or corrosion X
inhibitors fire retardants, or
other chemicals utilizing
auxiliary source
CASE III. A system with a fire X (For
department connection to the Hawaii
system riser. Only)
1 - Minimum requirement is a single
check valve if fire protection system is
not connected to a DC meter. (For
Maui only: Minimum requirement is a
double check Detector Assembly.)
Golf Courses X
Medical Buildings, Hospitals, Animal X
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Table 100-17 - BACKFLOW PREVENTION REQUIREMENTS (cont.)

Backflow Prevention Assembly

Pressure Vacuum
Breaker (Includes Double Air Gap or
Facility Spill-Resistant Check Reduced Pressure
Pressure Vacuum Valve Principle Backflow
Breaker) Assembly Preventer

Irrigation Systems - Premises having
separate systems (i.e., Parks, Playgrounds,
Cemeteries, Golf Courses, Schools, Estates,
Ranches, etc.)

CASE 1. No fertilizer or chemical added | X (Excluding X X (For
to system Hawaii) Maui Only)

For Kauai Only: RPs only

CASE II. Irrigation system equipped with X
pumps, injectors, pressurized
tanks or vessels used for adding
pesticides or other chemicals
into the system; irrigation
systems subject to
contamination from submerged
inlets, auxiliary water supplies,
ponds, and other sources of
contaminated waters.

2 - For Kauai Only: RPs only; For Maui
Only: Air gaps only

Laundries and Dye Works X

Metal Manufacturing, Cleaning, Processing, X
Fabricating, and Plating Plants

Motion Picture Studios and Film X
Laboratories

Multi-family Master Metered Developments X X
(PDH's, Clusters) (For Oahu

3 - Property must not be in an area that Only)

uses nonpotable or reclaimed water as
an auxiliary source.
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Table 100-17 - BACKFLOW PREVENTION REQUIREMENTS (cont.)
Backflow Prevention Assembly
Pressure Vacuum
Breaker (Includes Double Air Gap or
Facility Spill-Resistant Check Reduced Pressure
Pressure Vacuum Valve Principle Backflow
Breaker) Assembly Preventer
Multiple Services - Interconnected X
Oil and Gas Production, Storage or X
Transmission Properties
Paper and Paper Products Plants X
Power Plants X
Radioactive Materials or Substances - Plants X
or Handling Facilities
Restricted, Classified or Other Closed X
Facilities
Rubber Plants - Natural and Synthetic X
Sand and Gravel Plants and Quarries X
Schools and Colleges X
Separate Pressure Water Systems Utilizing X
Booster Pumps or Separate Storage
Facilities
Shopping Centers and Other Multi-Tenant X
Buildings
Swimming Pools X
Wastewater Facilities X
Water Front Facilities and Industries X
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108.01 GENERAL.

In order to comply with the requirements of the State Water Code, Chapter 177, HRS,
titled, "Ground Water Use", Chapter 178, HRS, titled, "Wells, Generally", and the Department's
requirements on well locations, yield, size and spacing, the developer's engineer shall consult the
Manager prior to proceeding with detailed plans and specifications.
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SECTION 109 - LANDSCAPING AND IRRIGATION

109.01 GENERAL.

All Departments’ facilities such as reservoirs, pump stations, well sites, etc., shall be
landscaped with an irrigation system as specified by the Manager. All landscaping shall utilize
xeriscaping principles by specifying plants that will thrive in the natural environment of the project
location. All landscaping and irrigation shall make efficient use of water.
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SECTION 110 - PLANNED DEVELOPMENTS

110.01 INTRODUCTION.

Unless otherwise approved by the Manager, all planned developments with private water
systems shall have master domestic water meters with backflow devices and fire meters. All
developments are subject to backflow prevention and cross connection requirements. These
guidelines have been developed to assist consulting engineers or developers of cluster or planned
development type of projects in the design of water system requiring approval of the Manager.
While these criteria are not intended to readily adapt to each situation, the engineer's ultimate aim
should be directed toward providing an adequate water system for both domestic and fire fighting
purposes. However, all plans showing water systems shall be subject to review and approval by
the Manager.

The water system for the development shall meet the requirements of these Standards and as
further clarified by these guidelines.

110.02 PLANS.

To facilitate review and approval, all plans submitted shall comply with
Section 112 - CONSTRUCTION PLANS of these Standards.

110.03 FIRE HYDRANTS.

A. Spacing. Where a development has master water meters on its perimeter, and where no
Department’s water mains go through the private property, the Developer shall be responsible for
providing adequate fire protection within the development. The on-site fire protection
improvements shall be verified and coordinated with the nearest County Fire Department.

§ 1 gl
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Maximum spacing of fire hydrants for the various types of communities is listed in
Table 100-19. Fire hydrant spacing is measured along the roadway and not straight-line, point-to-
point or across the lot.

B. Accessibility. Unless otherwise noted, accessibility to fire hydrants shall be as follows:

1. Minimum width of driveways to hydrant shall be 15 feet unobstructed. Driveways
shall be paved.

2. Maximum grade to hydrant, 20%.
3. Minimum radius of edge of pavement or curbs for driveways and roadways, 35 feet.
4. Minimum vertical clearance, 14 feet above pavement.

5. Minimum horizontal distance between buildings for access, 12 ft.

BUILDING BUILDING
j «— 120"
MIN.

6. For parallel parking, 5 feet (10 feet for Maui) on each side. For perpendicular
parking, dimension of curb guard as shown.

|

N, [ D) =

&

<

D

5’_0,, 5’_0’7

7. Minimum distance of hydrant to wall or building shall be 3 feet for the hydrant
operating wrench clearance.

8. Setback of hydrant behind guardrail shall be a minimum of 5 feet clear.

9. Maximum distance of hydrant shall be 8 feet from the curb or pavement.
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110.04 WATER MAINS.

A. Unpaved Areas. In looped main where pipe goes through unpaved areas, the line shall be
accessible for maintenance purposes with a valve on each end.

B. Paved Traveled Areas. Mains should be installed in paved traveled area to roadways. Avoid
parking areas as much as possible.

C. Off Roadways. Where main is installed off the roadways of the development, a pipeline
maintenance access road shall be provided.

110.05 DRAINAGE.

Area drainage to accommodate water from broken mains or hydrants shall provide for
maximum flow from broken main or hydrant. Flow of 1500 gallons per minute is minimum
expected flow.

110.06 FIRE FLOW.

Fire flow requirements shall be as noted in Section 111.03 - FIRE FLOWS, DURATION
AND HYDRANT SPACING of these Standards.

110.07 SECOND FEED.

For developments with 100 or more subdivided lots, provide a second feed to the
subdivision’s water system unless otherwise approved by the Manager.
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SECTION 111 - WATER REQUIREMENTS

111.01 GENERAL.

These standards of planning are not intended to limit the initiative and resourcefulness of the
engineer in developing water system plans but they shall be viewed as the minimum limits in design
criteria. The water system shall be designed to meet the needs of the community for a reasonable
number of years in the future.

111.02 DOMESTIC CONSUMPTION GUIDELINE.

The guidelines for water consumption which should provide an adequate water system are
listed in Table 100-18. These guidelines may be revised by the Manager based on variable factors
that influence water consumption rates.

111.03 FIRE FLOWS, DURATION AND HYDRANT SPACING.

The fire flows considered as the minimum by the Department are shown on Table 100-19
subject to the following considerations:

1. For residential areas, required fire flow will depend on the character and congestion of
buildings.

2. For business, industry, and shopping centers the required flow depends on the bulk,
congestion, fire resistance and contents of buildings.

Additional for Maui only: Supplemental to the above, fire hydrants and necessary pipelines
and appurtenances may be required by the Department as deemed necessary for adequate fire
protection for structures in any land use or zoning district. The Standard of the Insurance Services
office’s Guide for Determination of Required Fire Flow shall be used as a guide in designing mains
for fire flow requirements.
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111.04 SYSTEM CAPACITY.

The capacity of the distribution system shall deliver the maximum daily demand
simultaneously with the required fire flow.

The distribution system shall also deliver the peak hour flow (without fire flow).

For Maui Only: For surface water systems, the demand shall not exceed 80% of the
average daily inflow from the source.

111.05 DEMAND FACTORS.

Table 100-20 lists the demand factors.
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DIVISION 100 - PLANNING

Table 100-20 - DEMAND FACTORS

Maximum
Island Daily Demand Peak Hour
Hawaii 1.5 x Average Day 5.0 x Average Day

Kauai, Maui, 1.5 x Average Day 3.0 x Average Day
Oahu

111.06 PIPELINE SIZING.
Pipelines shall be sized to meet the following requirements:

1. Maximum daily flow plus fire flow with a residual pressure of 20 psi at critical fire
hydrant.

2. Peak hour flow with a minimum residual pressure of 40 psi.

3. In determining the carrying capacity of the mains, the "C"" values to be applied are
shown in Table 100-21.

Table 100-21 - "C"" FACTORS
Pipe Diameter (In.) "C"
4", 6" 100
8", 12" 110
16", 20" 120
24" and Larger 130

* Not for metallic non-cement lined pipe.
4. Maximum velocity in distribution main (without fire flow) is 6 feet per second.
5. For Maui Only: In addition, the maximum velocity in mains shall apply as follows.:
a. Distribution mains - 10 feet per second with fire flow at max day domestic flow.
b.  Transmission mains without water services or fire flow - 20 feet per second.

c. Fire lines - 13 feet per second.
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6.

For Hawaii Only: Maximum velocity in distribution mains with fire flow shall be
10 feet per second.

Unless specified otherwise, maximum static or pumping pressure, whichever is
greater, shall not exceed 125 psi.

For Oahu Only: Minimum diameter of influent-effluent line from booster pump to
reservoir shall be 12-inches.

111.07 RESERVOIR CAPACITY.

Reservoir shall be sized as follows:

1.

Meet maximum day consumption. Reservoir full at the beginning of the 24-hour
period with no source input to the reservoir.

Meet maximum day rate plus fire flow for duration of fire. Reservoir 3/4 full at start
of fire, with credit for incoming flow from pumps, one maximum size pump out of
service.

Minimum size reservoir shall be 0.1 MG. Reservoir size shall be as specified in
Section 105.10 - RESERVOIR, Subsection A - Size.

Where there are two or more reservoirs serving the same system, the design shall be made
on the basis of combined protection provided by all facilities available.

111.08

TOTAL PUMP CAPACITY.

The total pump capacity for each site shall be based on the criteria that yields the maximum
pumpage. The criteria for each island is as shown on Table 100-22.
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Table 100-22 - TOTAL PUMP CAPACITY CRITERIA
Total Pump Capacity
Island Criteria At Each Site
Hawaii 2
Kauai 5°
Maui 1,3, 4°
Oahu 1, 3, 4°

a - The largest pumping unit shall be considered out of service (standby).

Criteri

1. Meet maximum day demand with an operating time of 16 hours simultaneously with
maximum fire flow required independent of the reservoir. The standby unit may be
used to determine the total flow required.

2. Meet average day demand with an operating time of 16 hours or meet maximum day
demand with an operating time of 24 hours with larger pump unit on standby and not

contributing to flow requirements.

3. Maximum day demand during the duration of fire plus fire demand less 3/4 of

reservoir storage.

4. Meet maximum day demand with an operating time of 16 hours.

5. Meet maximum day demand with an operating time of 24 hours.
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SECTION 112 - CONSTRUCTION PLANS

112.01 GENERAL.

All proposed work shown on plans submitted to the Manager for approval shall be designed
according to these Standards.

All construction plans shall be prepared, signed, and stamped by professional engineers,
licensed under the State of Hawaii, to the extent of his professional qualifications under the laws of
the State.

In matters of engineering judgment, the Manager's decision will be final.

Approval of plans by the Manager is based solely on the adequacy of the water system.
Approval shall also be based on the Water System facilities and appurtenances. In the event a
design change material is contemplated, thereafter, and if the project is not under construction
within a period of one year (for Oahu only: two years), the plans shall be resubmitted to the
Department for review, re-approval and changes, as it deems proper because of changed conditions
or revision of Standards. All other features of the water system such as lines, grades, slope
stability, fittings, etc., and other features of improvements shall be the responsibility of the
engineer who prepared the plans. Drainage within water facility site, and other features of the
improvements shall also be the responsibility of the engineer who prepared the plan.

112.02 PLANS.

Unless otherwise approved by the Manager the construction plans, insofar as the water
system is concerned, shall be of polyester tracing film (4 mil thick mylar sheets) (for Oahu only:
xerographic vellum), matte on both sides, and shall show the following on standard size sheet or
sheets, measuring 24" x 36" overall (for Kauai only: 22” x 36” overall) with no exceptions.
Drawings and title sheets shall be in ink or photo mylars ("sticky-backs are not acceptable”). (For
Oahu only: Minimum lettering size shall be 1/8-inch.)

The construction plans submitted for approval shall include the following minimum
requirements.

1. Name of project or subdivision, name of engineer with engineer’s signature and stamp
affixed thereon, appropriate approval signature blocks and location map of project.

2. North arrow, graphic scale, tax map key.
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3.

10.

11.

12.

The proposed project, type of development such as single family, clusters, high-rise,
commercial, industrial, one-lot development, utility improvements and others, number
of units and living stories. Complete with both plan and profile, and its inter-
relationship with street lines, lot lines, curb grades, sewers and drains, electrical, gas,
cable, communication lines, both existing and proposed conditions, as well as any
other features natural or artificial necessary for a complete understanding of the water
system design.

Plan views drawn to a scale of one inch equals 40 feet or one inch equals 20 feet.
Profile views drawn to a vertical scale of one inch equals 4 feet or larger to USGS
datum. Plan and profile shall be drawn on the same sheet where practicable, with
profile stationing running from left to right.

Main location and size, to include profile view of main and meter connection and all
material call outs.

The designation, including alignment, width and area, of all easements for parts of the
water system which will not be in street areas to be dedicated to the public.

A general layout map with an appropriate scale showing the locations of lot, lot
numbers, access to property (show ingress and egress), rights-of-way, easements,
roadways, property pins, and streets within the project and its near vicinity together
with existing and proposed utilities and its appurtenances. Show phasing of water
system construction as applicable.

A small key location inset or vicinity map showing the proposed project in relationship
to streets and water mains in the area.

Applicable Water Notes to include test pressure for water main.

Building, streets, and lot layouts. Plans shall show location of access to property, all
existing conditions, and existing fire hydrant locations with numbers. All utilities shall
be labeled as existing or new. All street names shall be labeled as existing or
proposed new City, State, Federal, Private or Private City Maintained roadways.
Lettering size shall be readable when reduced 50 percent.

The Manager’s signature block shall be shown on the construction plans as follows:

a. For Maui and Hawaii: Title sheet only.

b. For Kauai: Title sheet and all applicable interior water related sheets.
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13.

14.

15.

For Oahu: Title sheet for subdivisions or new water facilities projects (wells,
booster stations and reservoirs) only. Provide signature block for Manager’s
designated official for water notes sheet, detail sheets and all other
appropriate sheets where work is to be done near or along the water system.
Signature blocks for City projects may not be required and shall be verified
with the latest requirements of the City Department of Planning and
Permitting.

Easement lines on plan and profile. Provide dimensions and area of the easement to
be granted to the applicable Department or Water Board (Hawaii).

Applicable details only if they deviate from the latest water system standard details.

Plan and profile shall provide the following:

Existing and new main locations and sizes including meter connections and
utilities. Existing waterlines and utilities must be in light or hidden lines and
new utilities must be in solid or thicker lines for distinction.

All material call-outs including bends and fittings with concrete blocks or
beams, as required, and valves with station numbers.

Show existing and new finish grade lines, valves, 3-inch and larger meter and
fire hydrant pipe inverts on profile views.

16. For existing and new water services:

Locations of all new and existing water meter boxes within the project limits
serving the specified lot(s) that are affected by the project and indicate meter
numbers on plans. (The meter numbers are located on top of or underneath
the meter dial cover) Laterals from meter box to existing or new main.

Size of existing and new laterals and meters and provide Flow Requirements
that include existing and additional fixture units (FU), gallons per minute
(GPM), gallons per day (GPD) and the Department’s estimate of applicable
charges. (For Oahu only: All information shall be shown on the construction
plans.)

Existing and/or new approved backflow preventers after domestic meters,
after property valves but prior to any tees and branches.

For new 3-inch and larger meter connections, provide plan and profile views
of lateral from main to property or backflow preventers.

112-3



DIVISION 100 - PLANNING

e. Laterals to be cut and plugged at main; meters, valve boxes, manholes and
meter box frames and covers to be removed and salvaged.

f.  The installation, chlorination and testing of the water main and facilities after
the meter(s) shall not be the responsibility of the Department.

When submitting for approval, four sets (six sets for new facilities) of construction plans
and specifications along with a transmittal letter (indicating what is being submitted and person to
contact with phone numbers) shall be submitted. (For Oahu Only: Initial submittals shall be
coordinated with the City and County of Honolulu, Department of Planning and Permitting.)

112.03 MISCELLANEOUS SUBMITTALS.

For Oahu Only: Submit the following as applicable to the new onsite or offsite water system
improvements:

1.

One set of fire flow calculations for plans showing new on-site fire hydrant
installations off an existing or new detector check or FM meter. Fire flow
calculations shall be for the most critical fire hydrant and shall meet the minimum
requirements in Section 111.03 - FIRE FLOWS, DURATION AND HYDRANT
SPACING and Table 100-19.

Two sets of soils report showing the soil resistivity test results and rating for new
waterlines exceeding 500 linear feet of new pipes only. The report shall include
recommendations and calculations for the corrosion design and type of anodes to be
used. Plans shall include applicable corrosion designs.

Two sets of soils or geotechnical survey report, drainage report, and structural
calculations for new structures and facilities to be dedicated to the Department.

Six sets of project specifications and special provisions for new reservoirs, booster
stations, wells and other structures.

Copy of latest approved master plan. The size and layout of water mains shall be in
accordance with the approved master plans for new subdivisions.

For new subdivisions, transmission mains, reservoirs, wells, booster stations and other

larger water system improvements, submit a preliminary cost estimate for construction
of all water systems prior to approval of plans.

112-4



DIVISION 100 - PLANNING

112.04 SUBMITTALS PRIOR TO CONSTRUCTION.

For Oahu only: The Department’s Maintenance Unit — Engineering, Construction Section
shall be notified in writing one week prior to commencing work on the water systems. For
improvements that require work on the water systems and inspection from the Department, four (4)
sets of approved construction plans and specifications shall also be submitted to the Department
one week prior to commencing work. Specifications are required for new structures and facilities
only. All notifications must be in writing and shall include information on the Contractor’s, contact
person’s name and phone numbers and approximate date, the work on the water systems will begin.

112.05 SUBMITTALS DURING CONSTRUCTION.

Six sets of shop drawings reviewed, stamped and signed by the design engineer shall be
submitted to the Department for review and approval prior to construction and/or fabrication of
materials. See Division 200 - MATERIALS and Division 300 - CONSTRUCTION for other
submittals required during construction.

112.06 AS-BUILT CONSTRUCTION PLANS.

Upon completion of construction of a project, as-built construction plans and tracings shall
be submitted to the Department. Tracings shall be as specified in Section 112.02 - PLANS.

1.  The Licensed Professional Engineer shall make all necessary corrections on the
tracings to reflect all construction changes, alterations and/or deletions, other than
formal approved revisions already shown on the construction plans. Additional
tracings of any working or shop drawings approved by the Manager shall also be
included for filing.

2. All corrections shall be in permanent-type red ink darkened with permanent black ink
(approximately one-part black to five-part red).

3a. The word “AS BUILT” shall be labeled on the title sheet and certified by the
Licensed Professional Engineer as to accuracy.
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3b.

AS-BUILT TRACINGS

Certified By: Date:
Engineer

Approved By: Date:
Manager

Label “AS-BUILT” on all sheets in the margin space left of the sheet number.

In lieu of 3a, the words “RECORD DRAWING?” shall be labeled on the title sheet
and certified by the Contractor as to accuracy. The Licensed Professional Engineer
shall formally submit the tracing.

RECORD DRAWING TRACINGS

Certified By: Date:
Contractor
(Include name and company)

Submitted By: Date:
Design Engineer

Approved By: Date:
Manager

Label “RECORD DRAWINGS” on all sheets in the margin space left of the sheet
number. All signatures and dates shall be in permanent black ink.

Tracings for filing must be of good quality and not subject to flaking, rubbing, or
scraping off. Tracings for filing must also not exhibit or be subject to discoloration

or distortion.

No “paste ons”, especially for title blocks, water notes and engineer’s stamp will be
accepted.

All tracings and shop drawings shall bear the stamp or seal and the signature of the
Licensed Professional Engineer in permanent black ink.
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SECTION 113 - WATER MASTER PLAN

113.01 GENERAL.

A water master plan is defined as a plan describing the development of any property
including all of the proposed water system improvements necessary to provide adequate water
service to the development. All proposed work shown on the water master plan submitted to the
Manager for approval shall be designed according to these Standards.

In matters of engineering judgment, the Manager's decision will be final.

Approval of plans by the Manager does not constitute a water commitment. Water
commitment for the project shall be in accordance with the Department's Rules and Regulations.

113.02 PLANS.

The water master plan, insofar as the water system is concerned, shall show the following:

1.

2.

Name of project or subdivision, name of engineer, tax map key, location and acreage.
Type of development and number of units.

Access to property.

Elevations and contours of property based on mean sea level.

Building, street, and lot layout.

Estimated water demand in gallons per day.

Development and construction schedules.

Proposed water facilities.

Supporting calculations showing adequacy of water facilities during interim and
ultimate development.

113.03 DEVELOPMENT BY PHASES.

If development of the project is to be done in phases over a period of time and the Standards
are revised, or if there are changes in the type or layout of development proposed, the master plans
shall be revised accordingly and resubmitted for review and approval by the Manager.
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DIVISION 200 - MATERIALS

SECTION 201 - GENERAL

All materials incorporated into the system shall be furnished by the Contractor in
accordance with the Water System Standards unless otherwise specified or approved by the
Manager.

Materials are usually specified in terms of the latest applicable standard specifications of the
American Society of Testing Materials (ASTM), American National Standards Institute (ANSI),
American Water Works Association (AWWA), and General Services Administration Federal
Specifications. Should the standard specifications noted in these Standards be in conflict with later
revisions or amendments thereof, the Manager shall be consulted for the applicable standard
specifications.

In some instances, materials are specified as acceptable items by means of the
manufacturer's catalog designations or reference numbers rather than by detailed specifications. It
should be clearly understood that such references are frequently changed by the manufacturer. For
any modifications to the material and the identification number, the manufacturer shall resubmit the
material for review and approval by the Manager prior to incorporation to the Water System
Standards. For any changes to catalog designations, reference numbers and manufacturer’s name,
a formal letter indicating such changes shall be submitted to the Manager. If any reference number
is found to be obsolete, the Manager should be consulted for the latest designation.

Acceptable materials are listed in DIVISION 400 - APPROVED MATERIAL LIST AND
STANDARD DETAILS.
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SECTION 202 - DUCTILE IRON PIPE, FITTINGS, AND APPURTENANCES

202.01 GENERAL.

Unless otherwise noted ductile iron pipe shall conform to ANSI A-21.51, and
AWWA CI151.

All ductile iron pipes shall be of the class called for in the Proposal, plans, or the
specifications. Pipes shall be furnished in lengths not shorter than 18 feet nor longer than 20 feet
and shall conform to Table 200-1 and Table 200-2.

Table 200-1 - STANDARD DIMENSIONS OF MECHANICAL
JOINT AND PUSH-ON JOINT DUCTILE IRON PIPE
Pipe Size Thickness Thickness Outside Diameter
(Inches) (Class) (Inches) (Inches)
3 52 0.28 3.96
4 52 0.29 4.80
6 52 0.31 6.90
8 52 0.33 9.05
10 52 0.35 11.10
12 52 0.37 13.20
16 52 0.40 17.40
18 52 0.41 19.50
20 52 0.42 21.60
24 52 0.44 25.80
30 52 0.47 32.00
36 52 0.53 38.30
42 52 0.59 44.50
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Table 200-2 - STANDARD DIMENSIONS OF DUCTILE IRON
PIPE FOR USE WITH THREADED FLANGES
Pipe Size Thickness Thickness Outside Diameter
(Inches) (Class) (Inches) (Inches)
3 53 0.31 3.96
4 53 0.32 4.80
6 53 0.34 6.90
8 53 0.36 9.05
10 53 0.38 11.10
12 53 0.40 13.20
16 53 0.43 17.40
18 53 0.44 19.50
20 53 0.45 21.60
24 53 0.47 25.80
30 53 0.51 32.00
36 53 0.58 38.30
42 53 0.65 44.50

Whenever ductile iron pipe is to be furnished with a thickness other than those shown in
Tables 200-1 and 200-2, the design thickness shall be submitted in writing to the Department for

approval at least ten (10) calendar days prior to the date of opening of bids.

Ductile iron pipe shall be either mechanical joint, push-on joint, or flanged joint unless

otherwise specified.

A. Fittings. Ductile iron and cast iron fittings and special castings shall comply with ANSI
A-21.10 and AWWA C110 and have mechanical joints, push-on joints or flanged joints and shall

be all bell (without spigot or plain ends) unless otherwise specified.

For Oahu Only:

The class of mechanical joint, ductile iron fittings shall be:

1. Class 350 for 4-inch to 24-inch fittings
2. Class 250 for 30-inch to 42-inch fittings
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The class of flanged, ductile iron fittings shall be:

1. Class 350 for 4-inch to 12-inch fittings
2. Class 250 for 16-inch to 42-inch fittings

If fittings and special castings called for on the plans are not covered by ANSI A-21.10 and
by AWWA C110, the Contractor shall submit shop drawings and manufacturer's specifications to
the Manager for approval prior to casting. Six copies of the approved drawings and specifications
shall be forwarded to the Manager.

For Hawaii and Maui Only: Fittings shall be either mechanical joints or flanged joints
only.

B. Polyethylene Encasement. Unless otherwise specified, all ductile iron pipes, valves, and
fittings shall be encased in 8 mil minimum thickness polyethylene material in accordance with
ANSI A-21.5 and AWWA C105. (For Hawaii Only: Ductile iron mains, valves, and fittings
located at invert elevation of 5 feet or lower shall be polyethylene encased.) Polyethylene material
shall have permanent markings per AWWA C105.

For Oahu Only: All ductile iron pipes, valves and fittings shall be encased in 2 layers of
polyethylene material. Copper service laterals shall be encased with polyethylene wrap (3 feet
minimum) from the connection to ductile iron pipes as shown on the Standard Details.

C. Corrosion Protection. See Division 500 for required coating types and other corrosion control
requirements as applicable to the project.

D. Interior Lining. All pipes, fittings, and special castings, except sleeves and plugs, shall be
cement mortar lined in accordance with ANSI A-21.4 and AWWA C104.

Interior linings shall have tapered ends and shall be sealed with a bituminous seal coat.

E. Exterior Coating. All ductile iron pipes, fittings, and special castings shall be coated on the
exterior surfaces with a bituminous coating approximately 1 mil 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 foreign materials when painted.

F. Bolts And Nuts. All bolts and nuts shall be either silicon bronze (ASTM F467 and F468) or
stainless steel (ASTM F593 and F594, type 316). All bolts and nuts shall be silicon bronze only if
submerged in water. Bolts and nuts installed shall be compatible in strength and material
characteristics. Bolts shall protrude beyond the nuts and protrusion shall be a minimum of
1/8-inch but shall not exceed 1/2-inch. All stainless steel bolt and nut threads shall be pre-coated
with anti-seizing graphite compound before installation.
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202.02 MECHANICAL JOINT.

A. General. Mechanical joints shall conform with all provisions of ANSI A-21.11 and
AWWA C111, "Rubber-Gasket Joints for Ductile Iron Pressure Pipe and Fittings".

Mechanical joint pipes and fittings shall be furnished complete with gaskets, glands, bolts,
and nuts.

Ductile iron MJ glands shall be straight-sided polygon in shape. Ductile iron thickness shall
be the same as gray (cast) iron dimensions in AWWA C111. Glands shall be full-bodied from and
between bolt holes. Scalloped or reduced metal gland section glands are not permitted.

Silicon bronze (ASTM F467 and F468) or stainless steel (ASTM F593 and F594, type 316)
bolts and nuts shall be used for all mechanical joints. All bolts and nuts shall be silicon bronze
only if submerged in water. All stainless steel bolt and nut threads shall be pre-coated with
anti-seizing graphite compound before installation.

Gaskets shall be vulcanized natural or vulcanized synthetic rubber, free of porous areas,
foreign materials, and visible defects. No reclaimed rubber shall be used.

Bolt holes shall straddle the vertical centerline.
B. Fittings. Mechanical joint fittings shall be manufactured in accordance with ANSI A-21.10
and AWWA C110. The mechanical joint fittings shall be Class 250 or 350 as called for in the
proposal or designated on the plans equal to or exceeding the class of the ductile iron pipe to be
installed.

For Oahu and Kauai only: Compact fittings are not permitted.

For Maui Only: Except for top vertical with anchor blocks, mechanical joint fittings may be
manufactured in accordance with AWWA C153, compact fittings. Glands shall comply with AWWA
ClllI.

For Hawaii only: Mechanical joint fittings may be manufactured in accordance with AWWA
C153, compact fittings.

202.03 PUSH-ON JOINT.

A. General. Push-on joint shall conform with all applicable provisions of ANSI A-21.11 and
AWWA C111, "Rubber-Gasket Joints for Ductile Iron Pressure Pipe and Fittings". The plain end
of the pipe shall have a slight taper to ease its sliding-fit with the gasket when the joint is made.

Push-on joint pipe shall be furnished complete with gaskets and lubricant.
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B. Fittings. Fittings for push-on joint pipe shall be mechanical joint or push-on joint fittings

unless otherwise specified. The push-on joint fittings shall be manufactured in accordance with
ANSI A-21.10 and AWWA C110.

For Hawaii and Maui Only: Joints for fittings shall be mechanical joint.
202.04 FLANGED JOINT.

A. General. Flanged pipes and fittings shall be furnished complete with gaskets, bolts, and nuts.
Threaded flanged pipes shall conform to AWWA C115.

Flanges shall be faced and drilled in accordance with ANSI B-16.1, Class 125, rated for
150 to 200 psi or Class 250, rated for 250 psi. Bolt holes shall straddle the vertical center line.

Gaskets shall be "full face" 1/16-inch thick, duck-inserted rubber packing, Garlock No. 19,
"half-face" 1/8-inch thick "FLANGE-TYTE" gasket, or approved equal.

The bolts used for all flanged joints shall protrude beyond the nuts a minimum of 1/8-inch
but shall not exceed 1/2-inch. All stainless steel bolt and nut threads shall be pre-coated with
anti-seizing graphite compound before installation. Should the bolts protrude more than 1/2-inch,
the bolt ends shall be machine cut before installation. Bolts shall be with cut threads and American
Standard heavy hexagon heads. Nuts shall be compatible with the bolts in strength and material
characteristics. Nuts shall be hexagon. Bolts and nuts for flanges shall conform to one of the
following:

1. Silicon bronze bolts and nuts shall conform to ASTM F467 and F468.
2. Stainless Steel bolts and nuts shall conform to ASTM F593 and F594, type 316.

B. Fittings. Flanged fittings shall be Class 250 or 350 as called for in the Proposal or designated
on the plans. Fittings shall conform with ANSI A-21.10 and AWWA C110.

All flanged fittings and special castings shall have integral flanges and shall be sand cast.
202.05 SPECIAL FITTINGS. (For Maui only)

A. Pipeline Couplings. Pipeline coupling shall be supplied in the "long body" style, 12-inches
minimum length.
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SECTION 203 - CONCRETE CYLINDER PIPE AND FITTINGS

203.01 GENERAL.

Concrete cylinder pipe shall be either pretensioned concrete cylinder pipe (bar wrapped
concrete pressure pipe) or cement mortar lined and coated cylinder pipe.

Concrete cylinder pipe shall be in sections having nominal lengths of 16 to 32 feet, except
where shorter lengths are required for fittings, curves, closures, or special sections. The pipe shall
consist of the following component parts:

1. A welded sheet-steel cylinder with bell and spigot steel joints.

2. A centrifugally cast concrete or mortar lining.

3. Reinforcement consisting of steel reinforcement.

4.  Mortar or concrete enveloping the steel cylinder and reinforcement.

5. A self-centering joint with a preformed rubber gasket so designed that the joint will be
water tight under all conditions of service.

Pipe shall be of the class designated on the plans or called for in the Proposal. (For Oahu
only: All straight pipes shall be class 250.)

The diameter of the pipe and fitting called for in the Proposal or designated on the plans
shall be the clear inside diameter.

Pipes, fittings, and specials shall be water cured for a period of not less than 7 days in
accordance with Federal Specifications SS-P-1540 for cement mortar lined and coated pipe or
AWWA C303 for pretensioned concrete cylinder pipe.

A. Steel Cylinder. Steel for cylinder shall be hot-rolled, low carbon open hearth or electric
furnace steel sheets conforming to the requirements of ASTM A415 or steel plates conforming to
ASTM A283, either Grade "B", "C", or "D" and ASTM AS570 Grade "C". Steel cylinder shall be
fabricated in accordance with AWWA C200 for fabricated electrically welded pipe and C-303 for
pretensioned type pipe. Steel cylinder thickness shall be as specified in Section 203.02 -
PRETENSIONED CONCRETE CYLINDER PIPE and Section 203.03 - CEMENT MORTAR
LINED AND COATED CYLINDER PIPE of these standards.

B. Interior Lining. The cement mortar lining shall be applied within the cylinder by the

centrifugal method to the thickness specified in Table 200-3 and Table 200-4 of these
specifications.
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Two or more external stiffener rings shall be in place around each cylinder during
centrifugation of the lining. The end gauge rings and stiffener rings shall limit the deviation from
the mean diameter of the cylinder, at any section, to a maximum of 1/2 percent. End gauge rings
shall remain in place until the end of the primary cure. Stiffener rings shall also remain in place
during primary cure unless equivalent support is provided by other means.

C. Exterior Coating. The coating thickness shall be as specified in Table 200-3 and Table 200-4
of these specifications.

D. Flanged Joints. All flanges for the joint shall be as specified under AWWA C207.

E. Water. Water used for concrete, mortar, and for curing shall be clean, salt-free, potable
water.

F. Guarantee. All materials furnished and workmanship performed in accordance with these
specifications shall be guaranteed for a period of one year.

G. Rejection. Pipes and fittings delivered at the job site showing cracks and checks in the lining
or coating shall be rejected.

H. Corrosion Protection. See Division 500 for additional corrosion control requirements as
applicable to the project.

203.02 PRETENSIONED CONCRETE CYLINDER PIPE. (Bar Wrapped Concrete Pressure
Pipe)

A. General. Pretensioned concrete cylinder pipe shall be designed and manufactured as specified
in AWWA (C303, "Concrete Pressure Pipe, Bar Wrapped Steel Cylinder Type" with the following
additions and modifications.

1. The manufacturer shall submit detailed design calculations and drawings prior to
manufacture of any pipe.

Values for nominal lining thickness and nominal coating thickness shall be as shown in
Table 200-3.

Each steel cylinder shall be subjected to hydrostatic test which will stress the steel to a
unit stress of 0.75 times the specified minimum yield point of the steel used.

Minimum cylinder gauge thickness shall be 14 gauge USG.
Minimum bar center to center rod spacing shall be 1 inch and maximum spacing shall

be 1.96 inch, but under no circumstance shall rod area be less than 1% of the diameter
of the pipe nor 0.23 square inches per foot, whichever is greater.
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Class 150 and Class 250 pipes shall be designed in accordance with Equation 7-1,
AWWA Manual M9 - "Concrete Pressure Pipe". For Equation 7-1, Pw shall be the
test pressure of the main.

Table 200-3 - PRETENSIONED CONCRETE CYLINDER PIPE LINING
AND COATING THICKNESS

Nominal I.D. of

Pipe (Inches) 16 20 24 30 36 42
Nominal Lining . , X , . .
Thickness (Inches) & s 4 2 Z 3%
Nominal Coating

Thickness (Inches) ! 1 1 1 1 1

2. As the circumferential rod reinforcement is wound, a Portland cement slurry composed
of one sack of cement to not more than five gallons of water shall be applied to the
reinforcement and cylinder. A retarder may be used in the mix. A sulfate-resistant
cement and/or high build epoxy coating may be required in certain areas. See Division
500 for corrosion control requirements as applicable to the project.

3. Sized bell and spigot joint rings shall be welded to the steel cylinder prior to
hydrostatic testing. The bell shall have a minimum thickness equal to the thickness of
the steel cylinder but not less than 10 gauge for 16-inch and smaller and 3/16 inch for
20-inch and larger.

The spigot end shall be formed from hot-rolled steel section having Carnegie Shape M-
3516. The ring shall be attached to the cylinder by electric arc welding. The root
dimension of the joint band fillet weld shall be equal to the thickness of the cylinder or
the bell or spigot rings, whichever is less. The spigot ring shall have a minimum
thickness equal to the thickness of the steel cylinder.

4. Electrical continuity plates or straps are required. See Division 500 for corrosion
control requirements as applicable to the project.
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203.03 CEMENT MORTAR LINED AND COATED CYLINDER PIPE.

A. General. Cement mortar lined and coated cylinder pipe shall be manufactured in accordance
with Federal Specification SS-P-1540 with the following modifications:

1. Minimum values for lining and coating thickness shall be as shown in Table 200-4.

Each cylinder shall be subjected to a hydrostatic test which will stress the steel to a unit
stress of 0.75 times the specified minimum yield point of the steel used.

The manufacturer shall submit detailed design calculations and drawings prior to the
manufacture of any pipe.

Minimum cylinder gauge thickness shall be 12 gauge USG.

Table 200-4 - CEMENT MORTAR CYLINDER PIPES LINING AND
COATING THICKNESS
g‘;‘:l(ﬁifw]s)) of 16 20 24 30 36 42
Thikness (nehey | % | % | % | % | % |
Thickness (nehey | L | L | L | 1| 1|1

2. The bell and spigot ends of the pipe shall be formed by welding to the steel cylinder.

The bell and spigot ends formed by welding the joint rings to the steel cylinder shall
meet the following requirements:

a. The sized bell and spigot joint rings shall be welded to the steel cylinder prior to
hydrostatic testing.

b.  The bell shall have a minimum thickness equal to the thickness of the steel
cylinder but not less than 10 gauge for 16-inch and smaller pipes and 1/4-inch for

20-inch and larger pipe.

c.  The spigot end shall be formed from hot-rolled steel section having Carnegie
Shape M-3516.
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d. The bell and spigot joint rings shall be attached to the cylinder by electric arc
welding. The root dimension of the joint band fillet weld shall be equal to the
thickness of the cylinder or the bell or spigot rings, whichever is less.

e. Electrical continuity plates or straps are required. See Division 500 for corrosion
control requirements as applicable to the project.

3. Exterior Coating. Prior to the application of the coating, a cement slurry composed of
one sack of Portland cement to not more than five gallons of water shall be applied in
such a manner as to coat the exposed surface of the steel assembly evenly and
uniformly.

4. A sulfate-resistant cement and/or high build epoxy coating may be required in certain
areas. See Division 500 for corrosion control requirements as applicable to the
project.

203.04 CONCRETE CYLINDER FITTINGS.

A. General. Fittings shall be fabricated from welded steel sheet or plate, lined and encased with
cement mortar. Steel sheet or plate for the fittings and specials shall be cut, shaped, and welded to
the required shape and dimensions shown on the drawings. Butt welding shall be used.

B. Fittings. Fittings shall be suitably reinforced and designed equal in strength to the abutting
pipe sections.

Fittings may be fabricated to be integral with a straight section of pipe with the
understanding that any field adjustments required will be done at no cost to the Department.

At connections, all fittings requiring "strut-type" design for thrust blocks shall be reinforced
externally with a “2-inch steel plate as shown on the Standard Details. Joint shall conform with the
type of joint fabricated for the pipe.

C. Reinforcement. Crimped 2-inch by 4-inch, No. 13 gauge welded wire mesh shall be applied
to the exterior steel surface which is to be cement mortar cased. Plain 2-inch by 4-inch, No. 13
gauge welded wire mesh shall be applied to the interior steel surface of fittings and specials
30-inch in diameter and larger which are to be cement mortar lined. Where the lining is placed
centrifugally, no wire mesh reinforcement is required. The wires at 2-inch spacing shall extend
circumferentially around the fitting. The ends of the reinforcement shall be lapped 4 inches and
tied together.

Outlets built into the pipe for blowoffs, branches, air relief valves and access manhole shall

be of suitable design. The cylinder shall be reinforced with collars or wrappers as required for the
opening before the lining and coating are applied.
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Wyes, tees, crosses, and reducers 16-inch in diameter and larger shall be reinforced with
steel ribs or crotch plates welded continuously to the cylinder or by other methods to withstand the
longitudinal crushing effect produced by the design pressure.

D. Factory Testing of Steel Cylinder. Fittings shall be subjected to a hydrostatic test equal to
150 percent of the designed working pressure. Any defect revealed by the test shall be repaired.
Testing shall continue until all defects are eliminated.

203.05 CORROSION PROTECTION.

See Division 500 for corrosion control requirements as applicable to the project.
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SECTION 204 - PLASTIC PIPE

204.01 POLYVINYL CHLORIDE (PVC) C-900 & C-905 PIPE.

A. General. PVC C-900 and C-905 pipe shall be cast-iron-pipe-equivalent O.D. type as called for
in the Bid, Plans and Specifications.

Only elastomeric-gasket type joints shall be allowed. Pipe shall be furnished complete with
integral bells or couplings of the same type and composition as the pipe, with gaskets conforming
to ASTM F477, and with lubricant. All gaskets and lubricants shall be made from materials that
are compatible with the plastic material and with each other when used together. The material shall
not support the growth of bacteria nor adversely affect the potable quality of the water that is to be
transported.

Conducting cable (copper toning wire for Oahu only) shall be installed over the PVC pipe
for its entire length. See Division 500 for corrosion protection requirements as applicable to the
project.

The installation of PVC pipes according to the plans and specifications may require
additional fittings, special couplings, and items of work not specified due to the limited ability of
PVC pipe to deflect at the joints. Bending of PVC pipes will not be allowed.

All PVC pipe deflections shall be accomplished only by the use of Special PVC deflection
couplings. Deflection around curves shall be accomplished only by the use of PVC deflection
couplings.

B. AWWA C900 PVC PIPE. PVC C900 pipe shall be in compliance with Table 200-5 and
AWWA C900, "AWWA Standard For Polyvinyl Chloride (PVC) Pressure Pipe, 4-inch Through
12-inch For Water Distribution".
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Table 200-5 - PVC C900 PIPE STANDARD DIMENSIONS
Pipe Size Class Thickness Outside Diameter
(In.) (psi) DR (In.) (In.)
4 150 18 0.267 4.800
4 200 14 0.343 4.800
6 150 18 0.383 6.900
6 200 14 0.493 6.900
8 150 18 0.503 9.050
8 200 14 0.646 9.050
12 150 18 0.733 13.200
12 200 14 0.943 13.200

C. AWWA (C905 PVC Pipe. PVC C905 pipe shall be in compliance with Table 200-6 and
AWWA C905, "AWWA Standard for Polyvinyl Chloride (PVC) Transmission Pipe, Nominal
Diameters 14-inches Through 36-inches".

Table 200-6 - PVC C905 PIPE STANDARD DIMENSIONS
Pipe Size Class Thickness Outside Diameter
(In.) (psi) DR (In.) (In.)
16 150 18 0.967 17.400
18 150 18 1.083 19.500
20 150 18 1.200 21.600
24 150 18 1.433 25.800
30 150 18 1.778 32.000
D. Fittings.

1. Ductile Iron Fittings. Ductile iron fittings used with PVC C900 and C905 pipes shall
conform to ANSI A-21.10. Fittings shall have mechanical or push-on joints. The class of
fittings shall be at least equal to the class of the PVC pipe to be installed. Joints for the fittings
shall meet all applicable requirements of ANSI A-21.11.
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2. PVC Fittings. PVC fittings shall be used only with PVC C900, Class 150 pipes and shall
conform to AWWA C907, "AWWA Standard For Polyvinyl Chloride (PVC) Pressure Fittings
For Water - 4 In. Through 8 In." Only the types of fittings specified in AWWA C907 are
approved for use. Ductile iron fittings shall be used for all types of fittings not specified in
AWWA C-907. The reaction block requirements for PVC fittings shall be the same as for
ductile iron fittings. Hub clamps and set screws shall not be used on PVC fittings. Prior to the
installation of all PVC fittings, the Contractor shall submit a manufacturer's certification that all
PVC fittings conform in all respects to AWWA C907. PVC fittings shall bear permanent
identification markings conforming to AWWA C907.
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SECTION 205 - VALVES AND APPURTENANCES

205.01 GENERAL.

Unless otherwise noted, each type of valve shall conform to the appropriate ASTM or
AWWA standards specified. All valves shall be of the type and class as called for in the proposal,
plans or specifications.

See Division 500 for required corrosion protection requirements as applicable to the project
and as shown on the plans and specifications.

205.02 GATE VALVES.

A. General. All gate valves shall be approved by the Manager. Valves shall have non-rising
stems, unless otherwise specified, with inside screw and shall open to the left or counter-clockwise.
Valves shall have the manufacturer's name, size, catalog number, and working pressure molded or
stamped thereon in places where the name and number may be easily seen when the valves are
installed. External surfaces of valves shall be shop coated with fusion-bonded epoxy coating or
with two coats of an asphalt coating conforming to Federal Specifications

TT-C-494B. Valves shall be furnished complete with all accessories.

Mechanical joint, push-on joint, and flanged joint for gate valves shall be in accordance
with all applicable requirements specified for joints.

For Maui Only: Mainline valves shall be mechanical joint or flange joint.

All valves shall be for buried service unless otherwise specified.

Stuffing box bolts and nuts, bonnet bolts and nuts, and gland or flange bolts and nuts shall
be Silicon Bronze in accordance with ASTM F467 and F468 or may be ASTM F593 and F59%4,
type 316 stainless steel bolts and nuts. All stainless steel bolt and nut threads shall be pre-coated
with anti-seizing graphite compound before installation.

All valves shall be full body and not thin-walled or reduced walled-type.

For working pressures of 200 psi or less, all gate valves 4-inches to 12-inches (16-inch for
Maui) shall be resilient seat type of gate valve. For working pressures greater than 200 psi or

when the gate valve size is larger than 12-inches (16-inch for Maui), the gate valve shall be the
metal-seated type.
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B. Valves Three (3)-inch and Smaller. Valves shall be of the wedge-disc type with non-rising
stem, screw ends, and brass or bronze body. Metal composition of the body, centerpiece, and
other cast parts shall be bronze, meeting the requirements of ASTM B62. All packing shall be
Johns-Manville "Duro" packing style No. S-171 or approved equal, and shall have each ring cut to
fit with staggered joints. Continuous (spiraled) packing shall not be used. Valves shall be provided
with brass handwheels and stuffing box glands. Unless otherwise specified, valves shall be for
200-pound water service.

C. Metal-Seated Valves Four (4)-Inch and Larger. All metal-seated gate valves four (4)-inch
and larger shall conform to AWWA C500 with cast iron body, bronze (not brass) mounted, double
disc, and parallel seat and shall be furnished with 2-inch square operating nuts. Valves shall be
equipped with double O-ring stem seals with both rings located above the collar. Valves shall have
either push-on, mechanical joint or flanged joint ends as designated on the plans or called for in the
Bid.

Sixteen-inch and larger valves shall be provided with cast steel cut tooth, bevel gears with
integral or extended gear case, lubricated and supplied with watertight gland enclosure. Valves
shall be equipped with by-passes as shown in Table 200-7: (For Maui only: Gate valve shall be
fusion bonded epoxy coated.)

Table 200-7 - BY-PASS VALVES
Size of Valve Size of By-Pass Valve
(Inches) (Inches)
16-20 Inclusive 3
24-30 Inclusive 4
36-42 Inclusive 6

The by-passes shall be in the horizontal plane when the gate valves are installed in the line.

All valves except bevel geared gate valves shall operate "upright" (vertical in horizontal
pipe). Bevel geared gate valves shall operate on "edge" (horizontal in horizontal pipe) and shall be
equipped with solid bronze rollers, tracks, and scrapers.

Valves shall be either Class 150, Class 200, or Class 250 as designated on the plans or

called for in the bid. Class 250 valves shall be designed for 250 pounds working pressure and
tested to 400 pounds.
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All bolts and nuts shall be either silicon bronze (ASTM F467 and F468) or stainless steel
(ASTM F593 and F594, type 316). All bolts and nuts shall be silicon bronze only if submerged in
water. Bolts and nuts installed shall be compatible in strength and material characteristics. Bolts
shall protrude beyond the nuts and protrusion shall be a minimum of 1/8-inch but shall not exceed
1/2-inch. All stainless steel bolt and nut threads shall be pre-coated with anti-seizing graphite
compound before installation. Dimensions of bolting material shall meet ANSI B18.2.1
specifications. Bolting of the valve body parts shall be by bolts and nuts. Tapped bolt holes into
the valve body are unacceptable.

D. Resilient-Seated Gate Valves.

1. General. Resilient-seated gate valves shall be manufactured to meet all applicable
requirements of AWWA C509, "Resilient-Seated Gate Valves For Water And Sewerage
Systems". Valves shall be either 4, 6, 8, or 12-inch in size and rated for service at 200 psi
working pressure. Valves shall have non-rising stems, opening by turning left and provided
with 2-inch square nut with arrow cast in metal to indicate direction of opening. Each valve
shall have manufacturer's name, pressure rating and year in which manufactured cast on the
body.

All bolts and nuts shall be either silicon bronze (ASTM F467 and F468) or stainless steel
(ASTM F593 and F594, type 316). All bolts and nuts shall be silicon bronze only if
submerged in water. Bolts and nuts installed shall be compatible in strength and material
characteristics. Bolts shall protrude beyond the nuts and protrusion shall be a minimum of
1/8-inch but shall not exceed 1/2-inch. All stainless steel bolt and nut threads shall be pre-
coated with anti-seizing graphite compound before installation. Dimensions of bolting material
shall meet ANSI B18.2.1 specifications. Bolting of the valve body parts shall be by bolts and
nuts. Tapped bolt holes into the valve body are unacceptable.

Stuffing boxes shall be of an O-ring design with a minimum of three O-rings. No gasket
material made of asbestos shall be used.

Interior and exterior coating shall be fusion epoxy meeting AWWA C550, "Standard For
Protective Interior Coatings For Valves and Hydrants".

Stem shall be bronze meeting the requirements of Grade D or Grade E Bronze as specified in
AWWA C5009.

Low friction torque reduction thrust bearings shall be located both above and below the stem
collar.

If guides for the gate are required, there shall be no metal-to-metal contact, only metal-to-
rubber.
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205.03 BUTTERFLY VALVES AND MANUAL OPERATORS.

A. General. The manufacturer of the rubber-seated butterfly valve and manual operator shall be a
nationally advertised firm with at least ten years' experience in the design and manufacture of
valves of this type.

B. Butterfly Valves. The butterfly valve shall conform in all respects with AWWA C504, Class
150B, unless otherwise approved. The valve shall be short body valve with a cast iron body. The
valve disc shall be cast or ductile iron, unless otherwise specified. If the rubber seat is mounted on
the valve body, the valve disc shall be made of Ni-Resist unless a stainless steel seat ring is
furnished. Valves shall have either push-on joint, mechanical joint, or flanged joint ends as
designated on the plans or called for in the Bid. External surfaces of valves shall be shop coated
with fusion-bonded epoxy coating or with two coats of an asphalt coating conforming to Federal
Specifications TT-C-494B. Interior surfaces of butterfly valves shall be fusion bonded epoxy-
coated.

All bolts and nuts shall be either silicon bronze (ASTM F467 and F468) or stainless steel
(ASTM F593 and F594, type 316). All bolts and nuts shall be silicon bronze only if submerged in
water. Bolts and nuts installed shall be compatible in strength and material characteristics. Bolts
shall protrude beyond the nuts and protrusion shall be a minimum of 1/8-inch but shall not exceed
1/2-inch. All stainless steel bolt and nut threads shall be pre-coated with anti-seizing graphite
compound before installation. Dimensions of bolting material shall meet ANSI B18.2.1
specifications. Bolting of the valve body parts shall be by bolts and nuts. Tapped bolt holes into
the valve body are unacceptable.

C. Manual Actuator. The manual actuator shall conform in all respects with AWWA C504
unless otherwise stated in these specifications. The manual operator shall be furnished with a

two-inch square operating nut, and a valve position pointer.

D. Manufacturer's Identification. The manufacturer's name and catalog number shall be molded
or stamped on the valve where it can be easily seen after the valve is installed.

E. Submittals for Approval. The following submittals shall be furnished to and must be
approved by the Department for each project before the valve is installed.

1. Certification from the valve manufacturer that both the valve and the actuator conform
to all requirements of AWWA C504.

2. Certified drawings of valve and operator as specified in AWWA C504.

3. Certified copies of reports of the torque rating of the manual operator as specified in
AWWA C504.
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4. Calculations showing required operator input torque to develop the operating torque
specified for Class 150B, of AWWA C504.

205.04 TAPPING VALVES AND SLEEVES.

Tapping valves and sleeves shall fit the A.P. Smith and Mueller tapping machines. All
tapping valves and sleeves shall be furnished complete with bolts, nuts, and other standard
accessories.

Valve ends to accommodate tapping machines shall be mechanical or flange joint for taps up
to 24-inches in diameter. For taps larger than 24-inch mains, the materials, tools and equipment
shall be provided by the Contractor and shall be verified with pipe manufacturer prior to approval
by the Manager. (For Hawaii and Kauai Only: The nominal tap size shall be smaller than the
nominal main size.) (For Oahu only: The nominal tap size shall be smaller than the nominal main
size for concrete cylinder pipe only.)

Ends of sleeves shall be mechanical joint to fit Class 52 cast iron pipe, Class 150 or 200
PVC C-900 pipe, or Class 150 PVC C-905 pipe. Sleeves shall have flanged end outlets for the
valve connections. External surfaces of valves shall be shop coated with fusion-bonded epoxy
coating or with two coats of an asphalt coating conforming to Federal Specifications TT-C-494B.

Tapping sleeves for use with concrete cylinder pipe shall be modified according to the
drawing shown in the Standard Details, unless otherwise approved. Contractor shall submit shop
drawings for approval prior to installation.

All bolts and nuts shall be either silicon bronze (ASTM F467 and F468) or stainless steel
(ASTM F593 and F594, type 316). All bolts and nuts shall be silicon bronze only if submerged in
water. Bolts and nuts installed shall be compatible in strength and material characteristics. Bolts
shall protrude beyond the nuts and protrusion shall be a minimum of 1/8-inch but shall not exceed
1/2-inch. All stainless steel bolt and nut threads shall be pre-coated with anti-seizing graphite
compound before installation. Dimensions of bolting material shall meet ANSI B18.2.1
specifications. Bolting of the valve body parts shall be by bolts and nuts. Tapped bolt holes into
the valve body are unacceptable.

For Maui only: Use of stainless steel tapping sleeves is not permitted.
205.05 BALL VALVES AND APPURTENANCES.

Ball valves shall have a full port opening and have female threaded ends, unless otherwise
noted, meeting dimensions stated in AWWA C800. Valves shall be rated for a minimum of 200
pound water service. Valves shall be between 3/4" to 2%2" in size. The valve body shall be made
of bronze conforming to ASTM B62. The ball shall be made of bronze, ASTM B62 and be
Teflon- or chrome-plated. All seals, thrust washers, and packing rings shall be made of Teflon or
Buna-N.
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Handwheels shall be provided and made of bronze, ASTM B62. Handwheel shall be
removable when valve is in service and under pressure. Lever handles may be substituted for
handwheels. Lever handles shall be made of bronze, ASTM B62 and sturdily bolted to the ball
valve with bronze ASTM B62 bolting material; or Type 316 stainless steel, ASTM A193,
ASTM A194, ASTM F593, and/or ASTM F594, bolting material.

For ball valves between 3/4" to 1-1/4" in size, handwheels shall have a maximum radius of
12" from the vertical center of the valve. Lever handles shall have a maximum width of 1" and a
radial length between 2%2" to 3" from the vertical center of the valve to the end of the handle.

For ball valves between 12" to 2% " in size, handwheels shall have a maximum radius of
3" from the vertical center of the valve. Lever handles shall have a maximum width of 1" and a
radial length between 3" to 4" from the vertical center of the valve to the end of the handle.

All ball valves shall have locking capability and shall be blowoff-proofed to the atmosphere.
205.06 AIR RELIEF VALVES/COMBINATION AIR VALVES AND APPURTENANCES.

Air Relief Valves/Combination Air Valves and Appurtenances (ARV) shall conform to
AWWA C512, "Standard For Air-Release, Air/Vacuum, and Combination Air Valves For Water
Services". ARV shall be configured for underground installation with a threaded body inlet and a
threaded cover outlet. Air relief valve bodies and covers shall be of gray cast iron conforming to
ASTM A126, Class B or ASTM A48, Class 35 or ductile iron conforming to ASTM A536, Grade
65-45-12. ARV inlet size and rated maximum working pressure shall be as called for on the plans.

Valve and valve seat shall be of bronze, conforming to ASTM B62, type 316 stainless steel,
or Buna-n-rubber. However, no stainless steel to stainless steel or Buna-n-rubber to Buna-n-rubber

shall be allowed.

Valve trim, including the levers, float arms, pins, and vent cocks shall be bronze
conforming to ASTM B62 or type 316 stainless steel.

Floats shall be of the highest quality seamless copper or stainless steel and shall operate with
adequate force to insure positive valve action.

External surfaces of ARVs shall be shop coated with fusion-bonded epoxy coating or with
two coats of an asphalt coating conforming to Federal Specifications TT-C-494B.

Fittings and nipples for connections of air relief valves shall be cast bronze or "Standard"
brass (Grade A) screwed joint with metal conforming to Section 211 - BRASS PRODUCTS.

Vertical check valve shall be designed to operate on upward flow only and shall be brass or
bronze. Valves shall be for 200-pound working pressure unless otherwise specified.
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Ball corps and ball stops shall be as specified under "Service Laterals and Appurtenances".

Orifice size for ARV shall be as shown in Table 200-8.

Table 200-8 - ARV
5% Air Content
Maximum Working | (Standard Cubic | Corresponding
ARYV Inlet Size Pressure (PSI) Feet Per Minute) Orifice Size
3/4-inch 150 25 1/8-inch
3/4-inch 250 25 7/64-inch
1-inch 150 32 5/32-inch
1-inch 250 32 1/8-inch
2-inch 150 88 1/4-inch
2-inch 250 88 7/32-inch

All air relief valve nuts and bolts shall be silicone bronze or stainless steel.
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SECTION 206 - HYDRANTS AND APPURTENANCES

206.01 GENERAL.

Hydrants shall be manufactured in accordance with the requirements of AWWA C502 or
C503 unless otherwise approved by the Manager.

All hydrants shall be subjected to a hydrostatic pressure test of 300 pounds per square inch,
and the pressure test shall be guaranteed by the manufacturer. Two copies of the Certification of
Test shall be furnished before delivery.

Lengths of hydrant buries are from the face of the flange to the centerline of the 6-inch
intake pipe.

Unless noted otherwise, the bell end of the 6-inch intake pipe (hydrant bottom elbow) shall
be mechanical joint or push on joint and shall conform to all applicable requirements of ANSI A-
21.11 and AWWA C111.

All hydrant parts shall be distinctly marked with its name, part number, length, size, and
maker's name. The markings shall be on cloth tags securely fastened to the parts with wire or shall
be painted on the parts by such other means as will insure the positive identification of the parts
upon delivery.

Each hydrant body shall be furnished with a set of break-off bolts, nuts, and full face
gasket. Bolts shall be stainless steel 5/8" x 3" machine bolts with hexagon heads American
Standard heavy. Bolts shall be break-off type drilled 11/32" x 1-3/8". Nuts shall be stainless steel
American Standard heavy cold punched, hexagon nuts. Gaskets shall be 1/8-inch cloth inserted
rubber. Hydrant flange shall have six (6) 3/4-inch bolt holes on 9.375-inch diameter.

The manufacturer shall make and test at least one test bar from each heat of metal used in
accordance with ASTM Specifications pertaining thereto.

Hydrants shall receive minimum SSPC SP3 surface preparation and coated as follows:
Primer: Mobil 13-W-10 water epoxy enamel or approved equal.

Intermediate Coat: Mobil 98 Series water epoxy hi-build or approved equal 0.5 mil DFT.
Finish: Mobil 91 Series water epoxy enamel 2 mil DFT (Color: OSHA Yellow).

Prepare surface between coats to proper condition for painting. Coating shall not be applied
until preceding coat is hard and dry.
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Fire hydrants shall be provided with bonnets, stuffing boxes and other appurtenant features
all made of silicon bronze conforming to ASTM B98 and as specified in the approved material list.
Fire hydrants shall be provided with bolts and nuts made of silicon bronze (ASTM F467 and F468)
or stainless steel (ASTM A738 and A836). The break-off bolts and nuts shall be heavy stainless
steel drilled as previously described.

No plastic caps allowed for all fire hydrants.

206.02 WET-BARREL HYDRANTS (Not Applicable for Hawaii).

All hydrants shall comply with AWWA C503 "Wet-Barrel Fire Hydrants for Ordinary
Water Works Service". All hydrants shall have one (1) 4'2-inch and one (1) 2'2-inch outlet with
Type B valves.

Body design shall be as approved by the Manager.

Composition of valving shall be Balata Gum. Valve and valve carrier shall be attached to
the operating stem utilizing an "O" ring seal to prevent leakage through the valve. Stem packing
shall be of the "O" ring type incorporating two "O" rings in the stem sleeves.

For Oahu only: All bronze fire hydrants shall be installed with bronze caps.

206.03 DRY-BARREL HYDRANTS (For Hawaii Only).

All hydrants shall comply with AWWA C502 "Dry-Barrel Fire Hydrants". All hydrants
shall have one (1) 4Y2-inch and two (2) 2'2-inch outlets as approved by the Manager.

All hydrants shall be furnished with "O" ring seal packing.

All hydrants shall be furnished with a breakable coupling device.

The barrel and operating mechanism shall be so designed that in the event of an accident,
damage or breaking of the hydrant above or near the grade level the main valve will remain closed
and tight against leakage. A positive operating drain valve or valves shall be provided to drain the
hydrant properly by opening as soon as the main valve is closed. The drain valve shall close when
the main valve is opened. The seat of the drain valve shall be bronze, fastened securely in the

hydrant.

Body design shall be as approved by the Manager.
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206.04 HYDRANT MARKERS.

Hydrant markers shall be reflective, Type DB (Two-Way blue reflective), and shall conform
to Section 712.40(c) Reflective Pavement Markers of the Hawaii Standard Specifications for Road,
Bridge and Public Works Construction, of the State of Hawaii, Department of Transportation,
Highways Division.

Adhesive for hydrant markers shall be standard set type epoxy. The Manager may require,
in writing, the use of rapid set type adhesive at no additional cost to the Department. Adhesives
shall conform to the requirements of Section 712.41 Adhesives for Pavement Markers of the
Hawaii Standard Specifications for Road, Bridge and Public Works Construction, of the State of
Hawaii, Department of Transportation, Highways Division. Contractor shall submit certification
that adhesive conforms to the specifications.
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SECTION 207 - CAST IRON MANHOLE COVERS, FRAMES, RUNGS,
EYEBOLTS, METER BOX AND VALVE BOX COVERS AND FRAMES,
AND STANDPIPE

207.01 GENERAL.
Cast iron for frames and covers shall conform to ASTM A48.

All castings shall be of tough, close-grained, gray iron, sound, smooth, clean, and free from
blisters, blowholes, shrinkage, and cold shuts.

Allowance shall be made in the patterns so that the finished castings shall have the specified
dimensions.

The seats of manhole and valve box frames and covers shall be machined, not ground, to
secure FLAT AND TRUE SURFACES. Castings for Cover and Reading Lid seats shall be
chipped and ground where necessary to secure FLAT AND TRUE SURFACES.

All castings shall be thoroughly cleaned and painted before leaving the shop with one coat
of high-grade asphaltum.

207.02 MANHOLE COVERS AND FRAMES.
All manhole covers and frames shall be made in accordance with the dimensions and notes

shown on the Standard Details. The minimum weight for manhole covers and frames shall
conform to Table 200-9.

Table 200-9 - MINIMUM WEIGHT FOR MANHOLE/VALVE BOX
COVERS AND FRAMES
Manhole/Valve Box Cover Weight Frame Weight
Size (Pounds) (Pounds)
6-inch 10 40
12-inch 45 80
24-inch 140 195
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207.03 MANHOLE RUNGS.

Rungs shall be fabricated in accordance with the dimensions and notes shown on the
Standard Details.

A. Hot-Dip Galvanized or Stainless Steel Rungs shall be 3/4-inch in diameter, hot-dipped
galvanized carbon steel or stainless steel, Type 302, 304, or 316, or an approved equal. Rungs
shall be in place before pouring of concrete or grout.

B. Steel Reinforced Copolymer Polypropylene Plastic Rungs (For Oahu and Kauai only) shall
be as follows:

1. Conforms to ASTM D478 and C497, except that the minimum horizontal pullout load
shall be 1,500 pounds.

2. Steel reinforcing shall conform to ASTM A615 for deformed reinforcing steel bars.
3. The minimum total cross-sectional area of the exposed portion of the step, including
the 1/2-inch deformed reinforcing steel bar, and excluding the non-slip tread surface

shall be one square inch.

4. The entire polypropylene plastic material surrounding the reinforcing steel bar shall be
cast monolithically. Minimum cover shall be 3/16-inch.

5. Rungs shall be capable of withstanding an impact load of 70 foot-pounds at 20 degrees
Fahrenheit without cracking or fracturing.

The rungs shall be installed level, plumb and in accordance with manufacturer's approved
procedure.

207.04 EYEBOLTS, NUTS, AND WASHERS FOR TYPE "A" MANHOLE.

Eyebolt shall be one-inch diameter, 6-inches long, galvanized and with one-inch eye.
Washer shall be 1/4"x 6"x 6" steel plate. Nuts shall be galvanized American Standard heavy cold-
punched hexagon nuts.

207.05 METER BOX COVERS AND FRAMES.

Covers and frames for Type "B", "X", and Type III, IV and V meter boxes shall be made
in accordance with the dimensions and notes shown on the Standard Details.
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207.06 VALVE BOX COVERS AND FRAMES AND STANDPIPES.

Valve box covers and frames shall be made in accordance with the dimensions and notes
shown on the Standard Details. The minimum weight for valve box covers and frames shall
conform to Table 200-9.

Valve box standpipes shall be either cast iron pipe, reinforced concrete pipe, PVC pipe, or
approved equal. Standpipes shall be as shown on the Standard Details.

207.07 BRASS PLATES (For Oahu and Hawaii Only).
Brass plate shall be of materials conforming to specification of Section 211 - BRASS

PRODUCTS and shall be affixed to the underside of the valve box or manhole covers as shown on
the Standard Details.
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SECTION 208 - SERVICE LATERALS AND APPURTENANCES

208.01 COPPER TUBING.
Copper Service Lateral shall be soft temper Type "K" and shall conform to ASTM B88.
Solder-joint fittings shall be cast bronze or wrought copper and shall conform with ANSI
B-16. Cast bronze shall conform with ASTM B62. Wrought copper fittings shall be made of
copper conforming with ASTM B251 or 85-5-5-5 brass.

Compression fittings shall be of cast bronze or stainless steel and conform to applicable
AWWA, ANSI, and/or ASTM Standards.

Fittings conforming with AWWA C800 shall be required for the various sizes and
combination of service laterals and connections and shall be as shown on the Standard Details.

Nipples shall be of the same quality as copper pipe.

Solder shall be 1/8-inch diameter and shall not contain more than 0.2 percent lead.

Flux shall be 'LA-CO' Flux Regular Stay-Clean Flux, Oatey Paste Flux, #95 Tinning Flux,
General Purpose Soldering Flux or approved equal. Flux shall conform with Federal specifications
O-F-506C Type I.

Solder and flux shall be delivered in their original containers.

See Division 500 for additional corrosion control requirements as applicable to the project.
208.02 BRASS PIPE.

Brass Pipe shall be Standard or Extra Strong as called for in the proposal. Pipe shall be as
specified in Section 211 - BRASS PRODUCTS. See Division 500 for additional corrosion control
requirements as applicable to the project.

208.03 PLASTIC TUBING.

All plastic tubing shall be approved by the Manager and shall be polyethylene (PE), copper
tubing size as specified on the plans and specification.

A. Polyethylene Tubing. PE tubing shall conform to all applicable requirements of the following
standards, unless otherwise specified in these Standards:
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1. AWWA C901 -  Standard for Polyethylene (PE) Pressure Pipe, Tubing, and
Fittings, Y2-inch through 3-inch, for Water.

2. ASTM D1248 -  Specification for Polyethylene Molding and Extrusion Materials.

3. ASTM D2737 -  Specification for Polyethylene Plastic Tubing.

PE tubing shall be manufactured from ultra-high molecular weight polyethylene, meeting
the requirements of ASTM Material Classification PE3408. PE tubing shall meet the requirements
of Type III, Class C, Category 5-P34 as defined by ASTM D1248. PE tubing shall be made from
all virgin material approved for potable water service by the National Sanitation Foundation (NSF)
and shall conform to ASTM D2737. PE tubing shall not fail, balloon, burst, or weep as defined in
ASTM D1598 when tested in accordance with the sustained pressure test method of ASTM D2737.

PE tubing shall be rated for use with water at 73.4°F at a hydrostatic design stress of
630 psi and a minimum pressure class of 200 psi.

PE tubing shall have a Dimension Ratio (DR) of 9. The average outside diameter,
minimum wall thickness and respective tolerances for any cross-section shall be as specified
Table 200-10 when measured in accordance with ASTM D2122.

Table 200-10 - POLYETHYLENE TUBING
Nom. Tubing Outside Minimum Wall
Size (in.) Diameter (in.) Wall (in) Tolerance (in)
3/4 0.875 + .004 0.097 +0.010
1 1.125 + .005 0.125 +0.012
1-1/4 1.375 + .005 0.153 +0.015
1-% 1.625 + .006 0.181 +0.018
2 2.125 + .006 0.236 +0.024

All PE tubing shall be permanently imprinted with manufacturer's brand name or trade
mark, pipe size, identification of National Sanitation Foundation approval, ASTM Specification
No., maximum working pressure and production code.

PE tubing shall be packaged for protection against sunlight, dirt, and damage during

shipment, handling and storage. Packages shall be fully labeled with brand name and
manufacturer, NSF seal, size, and coil length.
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B. Plastic Tubing Markings. Plastic tubing markings shall be permanently imprinted with the
following markings:

1.

2.

Nominal size.

Material code designation (PE3408).

The word "Tubing" and dimension ratio (DR9 for PE).
AWWA pressure class (PC200).

AWWA designation number (AWWA C901 for PE).
Manufacturer's name or trademark and production record code.

Seal (mark) of the testing agency that certified the suitability of the tubing material for
potable water products.

All tubing shall be packaged for protection against sunlight, dirt, and damage during
shipment, handling, and storage. Cartons shall be labeled with manufacturer's name or trademark,
AWWA designation number, nominal size, and total length.

Fittings to be used with plastic tubing shall be approved by the Manager. Fittings shall be
compression type, brass (with stainless steel stiffeners) or PVC, or approved equal.

Solvent cement type jointing shall not be used.

208.04 BALL CORPS.

Ball Corps shall conform to the requirements of AWWA C800 and the following:

1.

Components shall be constructed of heavy brass conforming to ASTM B62,
85-5-5-5.

Shall have a rated pressure of 300 psig.

Shall be full port, straight through design. Ball corp waterway shall be the same
size as the corp, except for 2-1/2-inch laterals. For example: 1" ball corp shall
have a 1" waterway. For 2-1/2-inch laterals, install 2” x 2-1/2” bushings or

adapters as required.

Inlet threads shall be AWWA taper (Mueller) threads.
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5.

9.

10.

Outlet threads shall be male iron pipe threads. (For Maui only: Female iron pipe
threads are also acceptable.)

Ball shall be Polytetrafluoroethylene (PTFE) coated, capable of full 360 degrees
rotation with nitrile (Buna-N) seals that provide shut-off from either direction.

Shall have double O-Ring seals at top.
Head shall have a raised boss or groove indicating the position of the ball.
Shall have a blowout proof stem design.

Shall have suitable marking indicating the manufacturer.

208.05 BALL STOPS.

Ball Stops shall conform to the requirements of AWWA C800 and the following:

1.

10.

Components shall be constructed of heavy brass conforming to ASTM B62,
85-5-5-5.

Shall have a rated pressure of 300 psig.

Shall be full port, straight through design. Waterway shall be the same size as the
stop. For example: 1" ball stop shall have a 1" waterway.

Shall have female IPT threads, unless otherwise noted. (For Kauai only: Shall have
female IPT threads by meter coupling nut.)

Ball shall be PTFE coated, capable of full 360 degrees rotation with two nitrile
(Buna-N) seals that provide shut-off from either direction. Seals shall be blow-off
proof to the atmosphere.

Shall have double O-Ring seals at top.

Head shall have a raised boss or groove indicating the position of the ball.

Shall have a blowout proof stem design.

Shall have suitable marking indicating the manufacturer.

For Hawaii only: Shall have padlock lock wings.
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208.06 COUPLINGS (For Oahu only).

1. Coupling nuts shall conform with Section 2.11 and 4.2.1.1 of AWWA Standard
C700-90. All couplings nuts shall be provided with 1/8-inch leather washers. Coupling
nuts shall be made of a copper alloy containing not less than 75 percent copper.
Coupling nuts shall be drilled for wire seal. Coupling nuts shall be an equal-sided
hexagon without taper along the longitudinal axis of the coupling. No projections shall
extend past the plane of the hexagon sides. For 3/4-inch meter coupling nuts, the
distance between opposite sides of the coupling nut shall be between 1-1/2 and 1-5/8
inches. For 1-inch meter coupling nuts, the distance between opposite sides of the
coupling nut shall be between 1-7/8 and 2 inches.

2. Coupling tail pieces shall conform with Section 2.11 and 4.2.1.2 of AWWA Standard
C700-90. Overall length of tail pieces for 3/4-inch meters shall be 2-1/2 inches and for
1-inch meters shall be 2-5/8 inches, unless otherwise specified. Tail pieces shall be
straight and shall be made of a copper alloy containing not less than 75 percent copper.

208.07 SERVICE SADDLES.

Service saddles, straps, nuts, and washers shall be made of bronze or approved equal. (For
Oahu only: Service saddles allowed for taps to existing pipes only.)

Unless otherwise specified, service saddles shall be furnished with single or double straps
(double strap only for Maui and Oahu) and shall be used as called for on the plans or as directed by
the Manager.

Service saddles on PVC pipes shall provide full support and contact around the complete
circumference of the pipe with the clamping arrangement fully contoured to the outside of the PVC
pipe. Metal composition for service saddles, including saddles, straps, nuts, and washers shall be
of bronze, Type 304 stainless steel (not applicable for Oahu), or approved equal. (For Oahu only:
Stainless steel service saddles and bronze service saddles with stainless steel straps are not
allowed.)

All service saddles shall have outlets tapped with Mueller tapered threads of the sizes called
for on the plans. Saddles shall be furnished with closed cell neoprene gaskets.
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208.08 METER BOX.

Meter boxes shall be made in accordance with the dimensions and notes shown in the
Standard Details.

For concrete boxes, the cement shall be Portland cement conforming to ASTM C150,
Type I. Fine and coarse aggregates shall conform to ASTM C33 or C330. Mixing water shall be
clean and free from injurious amounts of oils, acids, alkalis, organic materials, or other deleterious
substances. An admixture which increases durability and reduces permeability, and when used
properly is in no way detrimental to the concrete, may be used. The combined aggregates shall be
of such composition of sizes so that the surface of the finished product shall be continuous and of a
uniform texture.

The maximum density of the concrete in the finished product shall be 115 pounds per cubic
foot and the maximum absorption shall be 15 pounds per cubic foot. The compressive strength of
the concrete shall be at least 2500 psi to be determined in a manner and at intervals satisfactory to
the Manager.
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SECTION 209 - PREMOLDED FILLER, CRUSHED ROCK,
PIPE CUSHION, BACKFILL MATERIAL AND BRICKS

209.01 PREMOLDED FILLER.

Premolded filler to be used between pipes and manhole walls shall be a closed cell neoprene
material such as Rubatex R-431-N or an approved equal.

209.02 PIPE CUSHION.

A. For Kauai, Maui and Oahu: The various materials used for pipe cushion are natural sand,

manufactured sand, coral, and crusher screenings as specified on Table 200-11. Cinders are not
allowed.

Natural sand shall be free from hard lumps, debris, salt, and other foreign matter.
Manufactured sand shall be approximately equal to that specified under concrete Work.
Coral shall be dredged coral, free from salt, silt, clay, and other deleterious substances.
Crusher screenings “S4C” shall have a minimum amount of fines and shall conform to
Table 200-11, or shall be subjected to tests conducted by the Manager for approval.

AL~

Table 200-11 - S4C for PIPE CUSHION

Total Percent Passing By
Sieve Size Weight

15”7 100
3/8" 90 - 100
No. 16 25 - 45
No. 100 5-15
No. 200 <2.5
0.006 mm <1.5

The pipe cushion material shall have a resistivity of 5,000 ohm-cm or greater when
saturated with distilled water and measured using the soil box method explained in ASTM G57.
Pipe cushion material shall have a pH greater than 6.0. Pipe cushion material shall contain no
hazardous substances above its corresponding regulatory action level. Hazardous substances
include, but not limited to, lead, asbestos, mercury, chromium, cadmium, zinc, strontium and
polychlorinated biphenyls (PCB). The Contractor shall submit a soil certification that high
resistant cushion material has a resistivity greater than 5000 ohm-cm.
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No crusher screening “S4C” shall be used in areas where the invert of the pipe is at or
lower than the 4-foot elevation, USGS Datum, or in areas where the ground is wet.

B. For Hawaii only: Pipe cushion for ductile iron pipes 4-inches and larger shall be 175" base
course material. Pipe cushion for copper services shall be fine aggregate, conforming to Table
200-12 and as specified in Section 703.01 (Fine Aggregate for Concrete) of the Hawaii Standard
Specifications for Road, Bridge, and Public Works Construction. No soil or native material shall
be allowed.

Table 200-12 - COPPER PIPE CUSHION
Sieve Size Total Percent Passing By Weight
3/8" 100
No. 4 95 - 100
No. 8 80 - 100
No. 16 50 - 85
No. 30 25 - 60
No. 50 10 - 30
No. 100 2-12

209.03 CRUSHED ROCK.

Crushed rock shall consist of broken stone which shall be obtained from clean, hard, blue
lava rock, and shall be free from disintegrated stone, organics or other deleterious substances.

Size of rocks shall range from 2Y2-inches to % -inch.
209.04 BACKFILL MATERIAL.

Material used for backfilling shall contain no stone, rock, concrete, or other material larger
than 6 inches in its greatest dimension and shall contain no organic matter or debris of any kind.
No cinders, "adobe" or similar material shall be used. Material shall contain no hazardous
substances including but not limited to lead, asbestos, mercury, chromium, cadmium, zinc,
strontium and polychlorinated biphenyls (PCB), above the regulatory action levels.
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For mains and laterals to be installed in State DOT rights-of-way or highways, the trench
backfill material shall meet applicable requirements of the “STANDARD SPECIFICATIONS FOR
ROAD AND BRIDGE CONSTRUCTION”, of the Hawaii Highways Division, DOT.

209.05 BRICKS.

Bricks for manhole, meter boxes and other water system applications shall be concrete
bricks conforming with ASTM C55, Grade A.
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SECTION 210 - VALVE MARKERS, PIPE HANGERS,
LATERAL BRACINGS AND INSERTS
210.01 VALVE MARKERS.

Valve markers shall be as shown on the Standard Details. Concrete for the footings shall be
as specified under Concrete Work.

210.02 PIPE HANGERS, LATERAL BRACINGS, AND INSERTS.

Pipe hangers and lateral bracings shall be of carbon steel, galvanized and shall be fabricated
to the dimensions shown on the plans. Pipe hangers shall be furnished complete with hanger rods,
inserts, lateral bracings, bolts and nuts. Pipe hangers shall be capable of vertical adjustments.

Pipe hanger inserts shall be bronze conforming with ASTM B22, Class "D" Grade, or gray

iron castings conforming with ASTM A48, Class 30. Inserts shall be made in accordance with the
dimensions and notes shown on the plans.
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SECTION 211 - BRASS PRODUCTS

211.01 GENERAL.

All brass fittings shall conform to NSF Standard 61, Section 9 and Section 1417 of the Safe
Drinking Water Act. Brass products shall meet applicable standards of AWWA C800 - "Standard
For Underground Service Lines, Valves And Fittings". Written certification will be submitted to
the Department certifying that all brass fittings and couplings for water meters, service valves, and
fittings are manufactured from a brass alloy with a metal content consisting of 85% copper and 5%
each of tin, lead, and zinc (85-5-5-5 spec.).
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SECTION 212 - MISCELLANEOUS

212.01 ASPHALT SEAL FOR RESERVOIR INTERIOR PERIMETER.

Asphalt for interior perimeter of reservoirs shall meet the requirements of ASTM D449 for
Type II asphalt and shall be poured at a temperature of not more than 300°F and at a slow rate to
avoid air entrapment. All concrete surfaces to receive the asphalt shall be clean, dry and primed
with a coat of quick-drying asphalt primer approved by the manufacturer of the asphalt. The
Contractor shall submit written certification to the Manager that the asphalt seal used conforms to
ASTM D449 Type II.

212.02 ASPHALTUM.

An asphaltum coating that will effectively waterproof immersed structures is required for
the exterior of manholes as specified in the standard details. Surfaces shall be clean and dry, free
from grease, oil, sand, and other foreign matter prior to placement of coating. Waterproofing
materials shall conform with the following:

a. Primer shall conform to AASHTO M 116.

b. Fabric for waterproofing shall conform to AASHTO D 1668.

c. Asphalt for waterproofing shall conform to AASHTO M 115.

Materials shall be submitted for Manager’s approval prior to installation.

212.03 BITUMASTIC COATING.

Bitumastic coating shall be a thick, heavy-duty cold applied, water emulsion-type protective
coating. This material shall meet the following criteria:

a. Has high solids content.
b. Provides resistance to water and moisture vapor transmission.

c. Provides coatings that are resistant to deterioration from below ground acids and alkalies
that are encountered in normal soil.

Materials shall be submitted for Manager’s approval prior to application.
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212.04 CRYSTALLIZATION PRODUCTS.

Crystallization products shall prevent the penetration of water and other liquids from any
direction by causing a catalytic reaction that produces a non-soluble crystalline formation within the
pores and capillary tracts of concrete and cement-based materials. This material shall:

a. Resist extreme hydrostatic pressure.

b. Seal hairline cracks up to 0.4 mm.

c. Become an integral part of the substrate.

d. Repair faulty construction joints and honeycombs.

Materials shall be submitted for Manager’s approval prior to application.

212.05 GEOTEXTILE FABRICS.

A non-woven geotextile fabric is required to be used as a permeable separator for the base
course or for other uses as indicated on the plans. The fabric shall be made of a non-woven
geotextile material composed of polypropylene fibers conforming with ASTM D 4632, D 4533, D
3786, D 4833, D 4751, D 4491 and D 4355 and shall meet the following minimum strengths and
criteria:

a. Grab Tensile Strength of 180 Ibs.

b. Grab Tensile Elongation of 50%.

c. Trapezoid Tear Strength of 75 Ibs.

d. Mullen Burst Strength of 330 psi.

e. Puncture Strength of 105 1bs.

f. Apparent Opening Size (AOS) of 70 sieve.

g. Permittivity of 1.4 sec .

h. Flow rate of 100 gal/min/ft’.

i. Retained UV Resistance (at 500 hours) of 70% strength.
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Geotextile fabrics shall also meet the applicable requirements of the “STANDARD
SPECIFICATIONS FOR ROAD AND BRIDGE CONSTRUCTION”, of the Hawaii Highways
Division, DOT. Materials shall be submitted for Manager’s approval prior to installation.
212.06 PETROLEUM ASPHALTIC COATINGS (FACTORY APPLIED).

Exterior surfaces of pipes, valves (unless provided with a factory applied fusion-bonded
epoxy coating), fittings and special castings shall be covered with two coats of petroleum asphaltic
coating. This material will:

a. dry to a hard, tough, durable film,

b. effectively resist abrasion and peeling due to handling, transportation, and installation of
the pipe, and

c. not crack nor chalk due to loss or evaporation of its ingredients.

Surfaces shall be clean and dry, free from grease, oil, sand, and other foreign matter prior
to placement of coating.

212.07 WALL SLIDING JOINT MATERIAL.

Material for wall sliding joints shall be 1/16-inch thick of non-asbestos fibers bonded
together with a cementing medium rendering it tough and pliable without plies or laminations.
Material shall conform to ASTM F104 and shall meet the minimum operating conditions:

a. Pressure rating of 1,450 psi

b. 30% Creep Relaxation

c. Sealability of 0.25 ml/hr

d. Tensile Strength of 2,200 psi

e. Deformation of the pad under a load of 10,000 pounds per square inch shall not be more
than 0.01 inch.

212.08 WARNING TAPE.
Warning tapes shall be four mil thick, non-metallic, acid and alkali resistant polyethylene

and 6-inches wide with minimum strength of 1750 psi lengthwise and
1500 psi crosswise.
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Tape color shall be “safety precaution blue” and shall bear a continuous printed inscription
“CAUTION WATER LINE BURIED BELOW?”. Inscription shall be 2-inches high, black text.

212.09 WATERSTOPS.

Waterstop shall be rubber or neoprene. When tested in accordance with the applicable
provisions of ASTM D395, "Standard Method of Test for Compression Set of Vulcanized Rubber",
ASTM D412 "Standard Method of Tension Testing of Vulcanized Rubber", ASTM D573,
"Standard Method of Test for Accelerated Aging of Vulcanized Rubber by the Oven Method", and
ASTM D2240, "Standard Method of Test of Indentation Hardness of Rubber and Plastics by Means
of a Durometer", it shall conform to the following physical requirements:

a.

b.

h.

Tensile strength shall be a minimum of 3000 psi.

The Shore A durometer hardness shall be 60 to 70.

The tensile strength of the test specimen after accelerated aging test of 7 days at 158°F
shall be not less than 80 percent of the original test strength. The tensile strength of the
test specimen after aging test of 48 hours in oxygen at 70°C and 300 psi shall be not less
than 80 percent.

The compression set after 22 hours at 158°F shall be not more than 30 percent.

The specific gravity shall be 1.17 plus or minus 0.03.

The elongation shall be a minimum of 450 percent.

. The water absorption shall be a maximum of 5 percent by weight after immersion in

water for two days at 158°F. Test shall be made on specimen of the waterstop not more
than 60 days prior to delivery.

Two certified copies of the test results shall be furnished to the Manager for approval.

Waterstops shall also meet the applicable requirements of the “STANDARD
SPECIFICATIONS FOR ROAD AND BRIDGE CONSTRUCTION?”, of the Hawaii Highways
Division, DOT.
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1. Construction Joint Surface [TTTTTTTTTTTTTTTTTITT1303-18
2. Expansion Joint Filler Strip T TTTTTTTTTTTTTTTT1303-18
3. Roof Sliding Joint [TTTTTTTTTTTTTTTTTTTTTTTTTT1I303-18
4. Waterstop [TTTITTTTTITTTTITTTTTTTTTTTTTTTTTT1303-18
Protecting and Curing [TITTTTTTTTTTTTITTTTTTITTT11303-18
Surface Finishes  (TTTTTITTTTTIITTTTITITTITITITT11303-19
1. Architectural Concrete [TTTTTTTTTTTTTTTTITITTTI303-19
2. Integral Floor [OITTTTTTTTTTTTTTTITITTITITTTTT11303-20
3. Non-Slip Topping Surface for [TITTTTTTTTTTTITTTTI303-20
All Steps and Stair Treads
4. Retardant Concrete Coating [TTTTTTTTTTTTTTITTT11303-20
Payment [TTTTTTTTITTTITITTTTTTTITTTITTTTTTTTTTT1303-21

Reinforcing Steel [TTTTTTTTTTTTTITTTITTTITTTTITTTTTTTT11303-21

Qmmoawy

Description [TITTTTTTTTTTTT T T I T TITTTTTTTTTTTT1303-21
Materials TTTTTTTTTTTTTTT T T I T TITTTTTTTTTTTT1303-21
Fabrication [TITTTTTTTTTTTTTITTTTTITTTTTTTTTTTT1303-21
Placing [TITITTTTTTTT I I TTITTTTTTTTTT1111303-21
Splicing T T T T T T T T TTT T TTTTTTTTT111303-22
[ [ [
[ [ [

Protection of Material [TITTTTITTITIITITITITIIITITITI111303-22
Payment COTTTTTTITITIII IIIIIIIITTITIITIITITTTT1T111303-22

Welded Wire Fabric [TTTTTITTIITITTITTTTTTTTTTTTI1111303-22

A.
B.
C.

Description [TITTTTTTTTTTTTTTTTTTTTTTTTTTTTTTT11303-22
Material and Placing [TTTTTTTTTTTTTTTTTITTTTTTTT1303-22
Payment [TTTTTTTTITTTITTITITITTTTITTTTTTTTTTTTTTT1303-22
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303.06

303.07

303.08

303.09

PAGE

Reinforced Concrete Reservoir [TTTTTTTTTTITTITITITITTT111303-22

A.

B.

C.

E.
F.

G.

Description I I T T I I I I I T I T I T I T I I T I 1 11303-22
Site Work [TITTTITITITITI I I I I T ITITITITII11111303-22
Concrete Work [(TTTTTITITTITITTIITTITITITITITTIITIT1303-23
Construction and Expansion Joints [TTTTTTTTTTTT11303-23
Horizontal Construction Joint [TTTTTTTTTTITTITTT11303-23
WallSlidingJoint (I I T T T I I T I T I T TIIT11111303-23
Interior Perimeter Seal [TTTTTTTTTITITTITTITITTT111303-23
Roof Sliding Joint [TITTTTTTTTITTTITTTTTTTTTTT11303-23
. Surface Finish [TTTTTTTITITITITIITITIITITITITIT11303-24
CementToppingCoat T I T T I I T I IIIIIT111111303-24
1. Description [TITTTTITTTTTTTITTITTTITTTITTTTTTTT1303-24
2. Material [TTTTTITTITITITITIITITITITIITIITITITITIT11303-24
3. Installation [TTTTTITITITITIITIITITITITITITIT111303-24
4, ProtectionandCuring [TTTTITIITIITIITTITTI111303-24
Built-Up Roofing [TITTTTTTTTTTTITTITTTITTTIITTTTTT1303-25
Leakage Test [TTTTTTTTTIITTTTTITTTTTTTTTTTTTITT1303-25
Payment (I T I T I T T T T I I T I T I T I 11303-25

R

Prestressed Concrete Reservoir [TITTITIITTITIITIITT1T111303-25

A.

B.

A. Description [TITTTTTTTTTTTTTTTTT]
B. Material and Construction
C. Payment [TTTTTTTTTTITTTTITITTT]
Sampling Tube and Chlorine Injection Line
A. Description [TITTTTTTTTTTTTTTTTT]

CAS S EOTmOO

[
[
[
Facility Piping [TTTTTTTTTTITTITTTTITTTTTTT]
I
[
[
|

General [OTTTTTTTTITTTTITIITTTTTTITTTTTTTTTTTI11303-25
Post-Tensioning System [TTTTTTTTTTTTTTTITITTTTTT1303-26
1. Button Head System [TTTTTTTTTTTTTTTTITTTITTITT1303-26
2. Strand Tendon [TITTTTTTITTTTITTTTITTITTTITTITTT1303-26
3. Rod Tendon [TITTTTTTTITITTITITTTITITTTITTTTITT1I303-27
Grouted Tendons [TTTTTTTTTIITTTTTITTITTITTTITTIT1303-29
Steel Work  [TTTTTTTTTTTTTITTTITTTTITTITTTITTTTTI11303-29
Prestressing [TTTTTTTTTTTTTTIT T T T TITTTTTTTTITTTT1303-31
Stress Retention [TTTTTTTTITTTTITTITTTTTTITTTTITTTT11]303-31
Grouting [TITTTTTTTTTITITTTTITTTITTITTITTTTTTITTT1T11303-32
Storage and Protection of Materials ~ [TTTTTTTTTTTTTT1303-32
Mill Certificates [TITITTTTTTITTITTTTTTITTTTTTITTTITTT1303-32
Cutting of Strands or Rods [TTTTTTTTTTTTTTTITTTTTTT1303-32
Layout Drawings  [(TTTTTTTTTTTTTTTTTTTTTTTTTTT11303-32
Payment [TTTTTTTITTTTTTTTTITTTTTTTTTTTTTTTTT11303-32
[TTTTTTTT1303-33
[TTTTTTTT]I303-33
[TTTTTTTT1303-33
[TTTTTTTTITTT11303-33
[TTTTTTTTTTTT1303-33
[TTTTTTTTITTTI303-33

B. Material and Construction [TIITITITIIIITIITITITIT111303-33
C. Payment COTTT T I I T I IT I TT11T1303-34
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303.10 Reservoir Leakage Test and Disinfection [TTTTTTTTTTTTTTT1303-34
A. General [TTTTTTTITTTITTTITTTITTTTTITTTTTTITTTITTTTT1303-34
B. Reservoir Leakage Test and Disinfection Procedure [1111303-34
C. Payment [TITTTTTTTTTIIITTTTTTTTITTTTTTTTITIIT11303-36
303.11  Structure Clean-Up [TIITTTTTITTTTTTTTITTTTITTITITTI11303-36
A. Description [TITTTTTTTTTTTTITTTTTTTTTTTTITTTT11303-36

B. Payment [TITTTTTTTTTTTITTTITITTTTTTTTTTTTTITTTT11303-37

303.12  Protection of Reservoir [TTTTTTTTTTTITTITITITITTIIITTITT111303-37
A. General [TTTITITITITIITIIIITTITITITITITIITIITITIT11303-37

B. Payment (T I I T I I T T I T I T I T T T I 111303-37

303.13 UnitMasonry (I T I I I T I I T I I T I I T I I T T I T T 111 11303-37
A. Description [TTTTTTITTTTTTTIITTTTTTIITTTTTTTTTT1303-37

B. Materials TTTTTTITTITI I T ITITITITTIITITITIT11303-37

Hollow Concrete Masonry Units [TTTTTTTTTTTITTT1303-37

Cement [TITTTITTITITTIITIITIIIIITIITIITTIITITIITIT111303-37
Aggregates [TTTTTTTTTITITTTTTTITTTITTITTTTTTIT11303-37
Water [(TITTITTTTTITITTITITIITIITITITITITTITITIT11303-38
Horizontal Joint Reinforcement [TTTTTTTTTTTTT111303-38
Mortar Admixture [TIIIITITITITITITTIITITITIT1303-38
Hydrated Lime (I I T T I T I I TITIT1111303-38
8. Masonry Cement (I I TI T T I T II I IITITIT1111303-38
Certificate [TITITTITTTITITITITITIITIITITITITITIT11303-38
SampleBlockS (T T I I T I I T I T T I ITTI1111303-38
Mortar and Grout [TTTTTI T I I TI0ITd 303-38
1. Mortar [TITTTTITITITITITIITIIIITIITTITITITIT111303-38
2. Grout [TIITITITITITITIIIIIITITITIIIITIITITIT111303-39
Reinforcing I I T T I I T I I T I T I I 111 11303-39
Anchors [TITITTTITIITIITTIIIIIIIIITIIIIITITIT1I111303-39
Storage and Handling [TTTTTTTTTTTTITTTTITTTTTTITTTT1303-39
Workmanship OTTTTTTT T T T TTTITTITTTTTTTTTTT11303-40
Knock-outs and Bond-Beams [TITTTITITITIITITITIT1303-41
Tolerances [ITTTTTTITIITTIITITIIIITTITTIIITITITI111303-41
Cleaning [TITTTTTTTTITITTTTITITTITTTTITTTTITTTTITT11303-41
M. Payment [TTTTTTTTTTTITTITTTITTITTTTTTTTTTTTTT11303-42
303.14 StoneMasonry (I T I T T I T I I I T I T I T I T I T I T T IT111303-42
A. Description T T I T I I I IT11111303-42

B. Materials [TTTTITTITITIITITIITITITITITITITITIT111303-42

1. Stone [TTTTTTTITITITTITIITIITIITITITITITIITIT111303-42

2. Mortar TITITTTITITTIITITITITITIIIITIITITIT111303-42

C. Installation [TIIITITITITITITIIITIITIITITITITITIT1111303-43

D. Payment [TTTTTTTTTTTITITTTITTTTTITTTTTTTTTTITT1T1303-44
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303.15

303.16

303.17

303.18

PAGE

Concrete Roofing Tile [ITTTTTTTTTTTTTTTITTITTTTTTT11303-44

MmO A®E e

BulltUpROOflng LTI TITITTd

>

oaw

Description [TTTTTITTTTTT T T T T T T TTITTTTTTTTTT111303-44
Material [TTTTTTTTITTITTTTITITTTTTTITTTITTTITTITITT11303-44
Color Selection [TTTTTTTITTTTTTTTITTITTTTTTTITTTT1303-44
Installation  [CTTTTTTTTTTTTTTTITTTTITTTTITTITTTTTTT1303-45
Warranty [TTTTTTTTTTT I T T T T ITITTITTTTTTTTTTT111303-45
Payment [TTTTTTTTITTTTTITITTITTTTITTTTITTITTTTTTT7303-45
[TTTTTTTTTTTTT11303-45
Description [TTTTTTTTITITTTTTTTTTTTTTTTTTTTTT11303-45
Work Specified in Other Sections [TTTTTTTTTTTTTTTTT11303-45
Guarantee [TTTTTTTTTTITTITTITTITITTTTTTTTITITTITTT1303-45

[ [

[ [

I

Products [TTTTTTTTIT T T I T TTITTITTTTTTT1303-45
Roofing System [TTTTTTTTTTTTTTTTTTTTTTTTTT11303-45
Summary of Materials Per 100 Sq. Ft. [OTTTTTTITTT11303-46
Asphalt Primer [TTTTTTTTTTTTTTTTITTTTTTTTTTT11303-46
Asphalt [TTTTTTTTTITITTTITTTTTTTTTTTTTTITT11303-46
Flashing [TTTTTTTTTTTTTTTITTTTTTTTTTTTTTTT1303-46
Traffic Pads [TTTTTTTTITTTITTTITTTITTTTTTITTTITTT1303-46
Roofing Vents [(TTTTTTTTTTTTITTTTTTTTTTTTTT1T11303-46
Cant Strips [TITITTTTTTTTTITTTTTITTTTTTITTTTTT11303-46
InspectlonofSurfaces T T T T TTTTT111303-46
Manufacturer Representative [TTTTTTTTTTTTTTTTTTTT11303-46
Application [TTTTTTTTTTTTTTTTTTTTTTTTTTTTTTT111303-47
Payment [TTT T T T I T T I T T ITTTT111303-47

®NoU R WD

MetalRoofmgand&dmg T T T T T ITTTTTTTTT111303-47

THMUAFFOSTIQImUOE

General [OTTTTTTTTITTITTITTITTTITTTTTTITTITTTTTI11303-47
Coordination [TTTTTTITTTTTTTTITTTTTTITTTTTTITTTITT1303-47
Submittals [TTTTTTTTTTITTTITITTITTTTTTITTTTTTTTTTT1303-47
Guarantee [TTTTTTTTTTTTTIITTTTTTTITTITTTTTTTTI11303-47
Materials  CTITTTTTTIT T T TTITTTTTTTTTTTTTT1303-48
Installation and Workmanship [TTTTTTTTTTTTTTTTTIT11303-49
Dissimilar Materials [TTTTTTTTITTTITTITTTITTTITTITTTT1303-50
Finish Coating for Metal Roofing and Siding [TTTTTTTTT11303-50
Clean Up [OIITITITIITITTTITIITTTTTITTTTTTTTTTITTT11303-50
Payment [TTTTTTTITTTTTTITTTITTTTTTTTTTTTTTTTT11303-50
arryTlleWOrk T T TTT1I303-51
Description [TITTTTTTTTTTTT T T T ITTTTTTTTTTTT1303-51
Materials [TTTTTTTTIT T T TTITTITTTTTTTTTTT1303-51
Application [TTTTTTTTTITTTT T T T T TITTTTTTTTTTTT1303-51
Finishing TTTTTTTT T T T T I ITTTTTTTTTTT11303-51
Removal of Condemned Tiles [TITTTTTTTTTTTTTTTTTT11303-52
Expansion Joint Sealant [TTTTTTTTTTTTTTTTTTTTTTTT1303-52
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303.19

303.20

303.21

303.22
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PAGE

Cleaning [TITITTITTTTTTITITTTTITTTITITITTTTTTTITTT11303-52
Protection [TTTTTTITTTTTTTTTITTTTITTTTTTTTTTT11303-52
Payment [TTTTTTTTITTTITITTTITTTITTTTTTTTTTTTITTT1303-52

Carpentry and Millwork — CTTTTTTTTTITTTITTTTTTTTTTTT11303-52

mU0w >

Drywall Construction [TTTTTTTTTTTITT]

THOO®

Description [TTTTTITTTTTT T T T T I TTITTTTTTTTTTT11303-52
Materials [TITITITI T I I T ITITITIIIITIITITITI11303-52
Wood Preservative and Termite Treatment [TTTTTTTT111303-53
Additional Requirements [TTTTTTTTTTTTTTTTTTTTTT11303-54
Payment [TTTTTTTTTTTTTITTTTTTTTTTTTTTTTTTTTITT1303-55
[TTTTITITTTIT1TI11303-55
Descrlptlon T I T T T T I I T I I T I T T I T11111303-55
[
[
[

Materials [T TTTTTTT T T T I T T TTTITTTTTTTTT11303-55
Manufacturer [TTTTTTTITTTTTTTTTTTTTTTTTTTTTITTT1303-55
Samples  TITTTTTTTTITTIIITTTTTTITTTTTTTTTITTT11303-56
Installation  CTTTTTTTTTTTT T T T T T TIITTTTTTTTTT111303-56
Payment [TTTTTTTITTTITTTTTITTITTITTITTTTTTTITTTT1303-56

Caulkmg T T T T T T T T T T T T T T T T TTTT11303-57

A.

B.

cCaw»>wU

Description [TTTTTITTTTTT T T I T T I T TITTTTTTTTTTT11303-57
Materials [TTTTTTTTITTTTTITTTITTTITITTTTTTTTITTTITTT1303-57
1. Polysulfide Caulking TTTTTTTTTTTTTTTITTTTTTTT1303-57
2. Color [MIIITTTTIITTITIITITTIITTITTTTTTTTITTTI303-57
3. Primer [OTTTTTTTTTTIITTTITTTTTTTTTTTTTITTTT11303-57
4. Resilient Joint Backing [TTTTTTTTTTITITTTTITIT11303-57
Application [TTTTTTTTTTTITT T T T T TTTTTTTTTTT1303-57
1. Joint Preparation [TTTTTTTTTTTTTTTTTITTITITTT1303-57
2. Caulking [TITTTITTITITTTITTTTTITTTITTTTITTTT1303-58
Cleaning [TITTTTTTTTIITIITTTTITTTTTITTTTTTTTTTTT1303-58
Payment [TTTTTTTTITTTITITTTTTTTTTTTTTTTTITTTTIT1303-58

1scellaneous Iron and Metal Work [TTTTTTITTIITITITITIT111303-58

Description [TTTTTITTITTTT T TTTTTTTTTTTTTTTTT1303-58
Verifying Conditions  [(TTTTTTTTTTTTITTTTTTTTTTT11303-59
Shop Drawings CTTTTTTTTTTTTTTTTTITTTTTTTTTTITTTT11303-59
Steel I TTTTT T T T TTTTTTTTTITTT11303-59
1. Materials [TTTTTTTTTTTITTTTTTTTTTTTTTTITTTTTI303-59
2. Workmanship [TITTTTTTTTTTTTTTITTTTTTTTTTT11303-59
3. Metal Frames and Covers [TTTTTTTTTTTTTTTTTTITI303-59
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Aluminum [T T T ITTTTTTTTTTTTT111303-60

e S

Materials [TTTTTITTTTTITTITTTTTTITTITTTTITTTITTT1303-60
Fabrication, Installation and Workmanship [TTTTTT11303-60
Dissimilar Materials [TITTTTTTTTTTTTTTTTTTTTT111303-60
Finish TTITTTTTIT T T T ITTITITITTTTTTITTTTT11303-60
Expansion and Contraction [TTTTTTTTTTTTTITITTTI303-60
Temporary Protection [TTTTTTTTTTTTTITTITTTITI303-61

Copper T T T T T T T T T T T T TTTT11303-61

1.
2.

Materials [TTTTTTTTTITITTITTTTTITTITTITTTTTTIT1303-61
Fabrication, Installation and Workmanship [TTTTT1711303-61

Interior Access Ladder [TITTTTITIITITIITITITTIIT11303-62
Exterior Access Ladder [TTTTTTTITTITTITITTITTITIT11303-62
Reservoir Ventilator Louvers [TTTTTTTTTTTTITITTIT11303-62
Payment (I I I T I T I I T I T I I T I T I T I I 11 11303-63
DoorsandFrames (T T T I I T I I T I I T I I T ITTTT1111303-63
Description [TITTTTTTTTTTTTTTII T T T TTTTTTTTTTTTTT1303-63
Shop Drawings [TTTTTTTTTTTTTTTITTITTTTTITITTT11303-63
Coordination [TITTITITITITITTIITITITITITITTIITIT1303-63
Hollow Metal Doors and Frames [TTTTTTTTTITITTITT1T1]303-63

ikl

General [TTTTTTTTTITITTTITITTTTTTTTTTITITTT11303-63
Materials and Minimum Requirements: Flush Panel  303-64
Materials and Minimum Requirements: Frames [T11]303-64
Finish [ITTTTTTTTIT T I TTITTTTTTTT11303-65
Installing Frames O TTII T TTTTTTT17303-65
Installing Doors and Hardware [TTTTTTTTTTITTT111303-65

SothoreFlushPanelDoors (I I TTIITIIIIITIITITT111303-66

1.
2.

Material [OTTTTTTTTTTTTTTTITTTTTTTTTTITTTTT1303-66
Installation [TTTTTTTTTTTTTTITTTTTTTTTTTTTTTT1303-66

Fiberglass Reinforced Plastic Doors [TTTTTTTTTTTTTT111303-66
and Frames (For Hawaii Only)

S

Payment HENENENEREREEEENEREREREEE
303.24  Finish Hardware [TTTTTTTTTTTTTTTTTTTTTT]

[TTTTTTTT1303-66
[TTTT1T1T1T13303-67
[TTTTT1TTT11303-67
[TTTTT1T1T1T11303-67
[TTTTTTTT1303-68
[TTTTTTTT13303-68
[TTTTTTTT13303-68
[TTTTT1TTT11303-68

Fiberglass Reinforced Plastic Doors [T]
Fiberglass Reinforced Plastic Frames [I
Hardware [OOTTTTTTTTTITTTTTITTTTT]
Installation [TTTTTTTTITTTTTTTTTTT]
Guarantee [TTTTTTTTTTTTITTITTITT]
Manufacturer’s Data [TTTTTTTTTTTITI

A. Description [TTTTTTITTTTITTTITTTTTTTTTTTTTTTTTT1303-68
B. General Requirements [TTTTTTTITTTTTTTTTTTTTTTTTT1303-68
C. Payment [TITITTTTTTTTTTITTTTTTIITTTTTTTTTTTIT11303-69
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PAGE

Acoustical Tile  TITTTTTTTTTITTTITTITTITTTTTTTTTTT11303-69

ocaw>

2

TEmam

Sound Attenuating Enclosures
A.
B.
C.

Description [TTTTTITTTTTTTTTTTTTTITTTTTTTTTTT11303-69
Work Specified Elsewhere [TTTTTTTTTTITTTTTTTTTTT11303-70
Samples T TTTTTTTTTITITTITTTTTTTTTTTTTITTT11303-70
Applied Tiles [TITTTTTTITTTTTTTTTTTITTTTTITTTTT11303-70
1. Materials [TTTTTITTTTITTITTIITTITTTTITTTTITTTTIT1303-70
2. Installation [TTTTTTTITTITTITITTITITTTITTITTIT1TT11303-70
Suspended System [TTTTTTTTTTTTTTTTITTTTTTTTTTT1I303-71
1. Materials [OTTTTTITTTTTTITITTTTTITTTTTTITTITT1303-71
2. Manufacturer [TTTTTTTTITTITTITTTITTITTITTITTITTTT1303-72
3. Installation [TTTTTTTTITTITTITTTTITTITTITTTITTIT111303-72
Cleaning and Rejection [TITTTTTTTTTTTTTTTTTTITTTT1303-72
Guarantee [TTTTTTTTTTTTTIITTTTITTTTTTTTTTTTI11303-73
Replacement Provisions [TTTTTTTTTTTTTTTTTTITTTTTT1303-73
Payment [TTTTTTTTTTTTTTTITITTTTITTTTITTTITTTTTTI303-73
[TTTTTTTITTTTITITITTTTTT1]303-73
Description [TTTTTTTTITTTITTTT T I T TITTTTTTTITTT11303-73
General [TTTTTITTTTTTTITTTTITITITTITTTTTITTITTITTTT17303-73
Payment [TTTTTTTTITTTTTTITITTTTTTTTITTTITTTTTTI303-73

Painting  (TTTTTTTT T T I T T TTTTTTTTTTTTTTT1111303-73

TOTHOOR P

Description [TTTTTTTTTTTTITTTITTITTITTTTTTTTTTT11303-73
General Requirements [TTTTTTTTTTTTTTTTTTTTITTT11303-74
Samples T TTTTTTTTTITTITTTTTTITTTTTTTTTTTTTT1303-74
Surface Preparation [TITTTTTTTTTTTTTTTITTITITTTTT1303-74
Metal Surfaces [TTTTTTTTTTTTTTTITTITTTTITTITITTIT17303-75
Clean Up OIITITITTITITTITTIIITT T T TTITIITTTT11303-75
Paint Schedule [TTTTTTTTTTTTITTITTITTTTITTITTITTTT17303-75
Payment [TTTTTTTTITTTITTITITTITTTTITTTTITTTTTTTTTI303-75

ArchltecturaISpec1altles I T T T T T TITT113303-75

o0w>

Mlscellaneous Specialties  [TTTTTTTTITI

o0w>

Description [TTTTTITTTTTITTTTT T T T TITTTTTTTTTTT11303-75
Toilet Paper Holder [TITTTTTTTTTITTITTTTITTTTTTT1303-75
Towel Dispenser and Mirror [TITTTTTTTTTTTTTTTTTTT11303-76
Toilet Compartment  [TTTTTTTTTTTTTTTTTTITTTTTT111303-76
1. General [ITTTTTITTTTIITTTTTTTTTTTITITTTITITT1303-76
2. Materials and Construction [TTTTTTTTTTITTTTTITTT1303-76
3. Shop Drawings [TTTTTITTTTTTTTITTTTTTTITTITTT1T1303-76
Payment [TTTTTTTTITTTITIITTITTTTTTTTTITITTTTTTTT1303-76
[TTTTTTTTITTT1303-77
Description [TTTTTITTTTT T T T T I TTITTTTTTTTTT111303-77
Fire Extinguishers [TTTTTTTTTTITTTTTTTTTTTTTTITTT11303-77
Gas Mask  [(TTITTT T I TTT111303-77
Payment [TTTTTTTITTTTTTT T T ITTITTTTTTTTTT111303-77
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Access Road and Paved Area
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O T T T T T T T T T T T TTTT11303-77
T T T T T T I T T T T T T T T T TT111303-77
T T I T TITTITTTTTTT13303-77
T T T T T TTTTTT11303-78
T T T TIT T TTTIITTTTTT111303-78
[T T T TTIITITTTTTTTT1111303-78
[TTTTT T T T T T I TTTTT1T11303-79
[T T T T I I I I TT1T13303-79
[T T T ITTTTTTTTTT1117303-81
[T TT T T TT1111303-81
[TTTTT T T I T ITTTTTTTTT11303-81
[

[

[

[

General
General Requirements
Schematic Drawings

Cutting and Patching

Materials [TTTTTTTTI
Installation  [TTTTTT]
Fixtures [ITTTTTTT]
Tests [TTTTTTTITTTI
Payment [TTTTTTTT]I
nage System [TTTTTT]
Description [TTTTTT]
Storm Drains [T111T]

[TTTTI T I T ITITITIITIT11111303-81
[TTTTI T T I ITITITTIITTI111303-81
1. Materials [TITTITITITITITIITIITITITITITITIT111303-81
2. Installation [TITITITTITITITITITIIITIITITITITIT11303-82
Storm Drain Manholes, Catch Basins and Headwall [TT1T11303-83
Subsoil or Perimeter Drains [T TTTTTTTTTITITTITITT1]303-83
Concrete Gutter and Ditch [TTTTTITITITITITITTIITIT1303-83
Payment [TTTTTTTTITTTITTITTTTITTITTTTTTTTTTTTITTT1303-84
(ITTTTTITITITITITTTITIT111303-84
Description [TTTTTTTTTTTTTTTTTITTITTTTTTTTTTT11303-84
Excavation [TTTTTTTTTTITITITITIIITITITTIITITTITT1303-84
Asphaltic Concrete Pavement [TTTTTTTTTTTTTTTTTTT11303-85
1. Preparation of Crushed Rock Base Course [TTTT1111303-85
2. Asphaltic Concrete [TTTTTTTTTTTTTTTITITTTTTT1303-86
Reinforced Concrete Pavement [TTTTTTTTTTITTITITT1T1303-88
1. Subgrade (T T I T I T I T I T T I T I T I TITIT1111303-88
2. Material [TITITITITIIITIITIITITITITIITIITITITIT1303-88
3. Construction [TIITITIITITIITIITITITITITITITITI1303-89
4. Opening to Traffic OTTTTTTTTTTTITITITITTTTTT1303-90
5. Iﬁnallnspecﬁon (I T T I T T I I ITITIT1111303-90
Coral Pavement [TITTTITTTITITTIIITITIITIITIITIIT11303-90
1. Top Course [TITTTTTTTIITTTTITTITTTTITTITITTTI303-90
2. Bituminous Coating [TITTTTTTTTTTTTTITTTTTTTT1303-91
Concrete Curb [TTITTTITITITITIITIIIITITITITITTT111303-91
1. Material [TITTTTIIITITITITIITIITITITITITITIT111303-91

[ [

[ [

[ [

[ [

2. Construction [TTTTTTTTTTIITTTTITTITTTTTTITTT11303-91
Concrete Gutter [TTTTTTTTTITTTTTTTITTTTTTTTTITT111303-91
Header [TITTTTTTIITTTITTTITTTITTTTITTTTTTITITTT11303-92
Payment [TTTTTTTTITTTITITITTTTTITTTTTTTTTTTTITTT1303-92
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Chain Link Fence and Gate
A.
B.

C.
D.

PAGE

T TTTT T TTTTTTTTTTTTTTT111303-92

Description [TTTTTTTTTITTT T T T TTTTTTTTTTT]

[1303-92

Material [TTTTTTTTTTTT T T I I I T TITTTTTT]

[1303-93

1. Fabric OTTTTTTTTII I I TTTITTTTTT10]

[1303-93

Posts [TTITTTITT T T T T T ITITITTTTTTTTTTTTT13303-93

Top Rail OTTTTTTTTTITTTTTTTT]

[1303-93

Bracings [TTTTTTTTTTTTTTTTTT]

[1303-93

Fittings [TTITTTITTITITTTTTT]

[1303-93

Tension Wire [TTTTITTITITITTIT1]

[1303-93

Gate [TTITTTTTTTTTTTTTTTTT]

[1303-93

Extension Arm [TTTITTITIITT11]

[1303-94

00N LR W

. Barbed Wire [TITITITTTTTITTIT]

[1303-94

Installation  [TTTTTTTTITTTTTTTTT]

[1303-94

Payment [TTTTTTTTTTTTTTTTTTTTI

[1303-95

304 MECHANICAL AND ELECTRICAL

304.01

304.02

304.03

Pumps
A.

[1304-1

Vertical Turbine Pumps [TITTTTTTTTTTTTTTTTTTTTT111304-1

B. Horizontal Centrifugal Pumps [TITTTTTTTTTTTTTTTITTT1304-1
Submersible Pumps [T T T T T IIITTITTTTT11111304-1

C.
Motors
A.
B.
C.
Electrical Work
A.

moaQw

Q™

[1304-1

Vertical Motors [TITTTTTTTTTTTTTTITTTTTTTTTTTTT111304-1

Horizontal Motors [TTTTTTTITTTTTITTITIITIIT]

[1304-1

Submersible Motors

T T T T T I T ITTTTTTTT11304-1

[1304-2

General [TTTTTTTTTTTTTTITIITTTTTTTTTTTTI

[1304-2

1. Intent of Specifications and Drawings

[1304-2

2. Definitions [TITTTTITTTTTTITTTTTTTTTTTTTITITT1304-2

[1304-2

3. As-built Drawings [TTTTTTTTTTI

Scope of Work [TTTTTTTTTTTITITT]

[1304-2

Work by Others [TTTTTTTTTTTTTTT]

[1304-2

Payment to Utility Companies [T111]

[1304-3

Materials and Workmanship [TTTTTTI

[1304-3

1. Substitute Material [TTTTTTTTT]

[1304-3

2. Rules, Standards and Specifications
3. Local Ordinances and Regulations

[1304-3

[1304-4

Relocation of Electrical Devices [TT111

[1304-4

Equipment Shop Drawing [TTTTTTT]

[1304-4
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305

306

304.04

PAGE

Pump Station Mechanical Equipment [(TTTTTTTTTTTTTTTITT1304-4
A. Rubber-Seated Butterfly Valves and Manual Operators [11304-4
1. Butterfly Valve [TITTTTTTTTTTTTITTTITTITTTTITTIITT1304-4
2. Manual Operator [TITTTTTTTTTTTTTTTTTTTTTTT11304-5
Metal-Seated Butterfly Valves [TITTTTTTTTTTTTTITTT11304-5
Check Valves [TTTTITTTTIITTITTTTTTITTTTTTITTITT1304-5
Chlorinators [TTTTTTTTTTITTIITTITTIITITTITTTITTT111304-5
Hydraulic Control Valves [TTTTTTTTIITTTTTTTTTT11304-5
Mechanical Bolts and Nuts [TTTTTTTTTTTTTTTTTTTTTT1304-5

Tmouaw

BACKFLOW PREVENTION ASSEMBLIES

305.01 General [ITTTTTTTTITTTTIITTIITTITITTTTTTTTTTTTTTTI305-1

305.02 Imstallation [TTTTTTTTTTTTITTITTITITITTTTTTTTTTTTTTIT11305-1

305.03 Testing [TTTTITTTII I TTTTTTT T T I IITTITITTTTTTTTT113305-3

305.04 Payment [ITTTTTTTTTTTTTTTTTITTTITTITITTTTTTTTTTTTTTI305-3
WELL DRILLING

306.01 General [ITTTTTTTTITTTTTITTIITTTTTTTTTTTTTTTTTT1306-1

306.02

306.03

306.04

306.05

306.06

306.07

306.08

306.09

306.10

Mobilization and Demobilization [TITTTTTTTTTITTITTITITT1306-1
A. Payment [TITTTTTTTTTTTIITTTITTTTTITTTTTTTTTITTTT1306-1
Well Drilling to Casing Depth  [TTTTTTTTTTTITTTTTTTITITT1306-1
A. Payment [TTTTTTTTITITTITTTIITTTTTTTTTTTTTTITTT1306-2
Well Casing [T TTITTTTT T T T T T TTITITTTTTTTTTTTT111306-2
A. Payment [TTTTTTTTTTTIITTTITTITTITTTTTTITTITTTTT1306-4
Filling of Annular Space  [TITTTTTTTTTITTTITITTITITTTITT1306-4
A. Grout [TIITTTTITTTTTIITTITTTTTTITTTTTTITTTTITTTT1306-4
B. Payment [TTTTTTTITTITTTTTITTTITTTTTTITTTTITTTTT1306-4
Plumbness and Alignment [TTTTTTTTTTTTTTTTTTTTTTTTTT1306-4
A. Payment [TTTTTTTTTITTTTITTTTTTITITTTTTTITTTTT1306-5
Abandonment of Well [TTTTTTTTTTTTTTITTTTTTITTTITTITI306-5
A. Payment [TTTTTTTTTTITTITTTIITTTTTTTTTTTTITTITTT1306-5
Well Drilling Below Bottom of Casing [TITTTTTTTTTTITIT11306-5
A. Purging of Well [TITTTTTTTTTTITTITTTTTTTTTTTTTTTTT1306-5
B. Payment [TTTTTTTTITITTITTTITTTITTTTTTTTITTITITIT1306-6
Additional Well Drilling, Cleansing and Testing [TITTTTTTT1306-6
A. Payment [TTTTTTTTTTTTITTTITTITTITTTTTTITTTITTTTTI306-6
Well Cleansing  [(TTTTTTTTT I T T TTTIITTTTTTTTTTTTTT111306-6
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307

306.11

306.12

306.13

306.14

Set-Up for Yield-Drawdown and Sustained
Pumping Tests of Well

A. Pumping Unit

PAGE

OTTTTITTTTT113306-7

T T T T T T T T T T I T T 11T11306-7

B. Payment [TTTTTTTTTTITTTTTIITTITTTTTTTTTTITTTTT1306-7
Testing for Yield-Drawdown and Sustained Pumping [TTTTT1306-8
A. Payment [TTTTTTTTTTTTITTTITTITTITTTTTTTITTITTTTT1306-8

Well Completion [TITTTTTTTTTTTTTITTTTTTTTTTTTTTTTT11306-9

A. Payment

[1306-9

Clean-Up [OTITTTTTTTTITIIT]

A. Payment

[1306-9

[1306-9

LANDSCAPING AND IRRIGATION

307.01

307.02

Landscaping

A. Description
B. Demolition
C. Materials

1. Plants [TTTTTTITTTTI]
2. Soil [OIITITITITITI]
3.
4
5

[1307-1

[1307-1

[1307-1

T T T T T T T T T T T T T T T TTT11307-1

[1307-1

[1307-2

Fertilizers [TTTITTIT11

[1307-2

. Miscellaneous Materials

T TTIITIT1I307-3

Substitution [TTTTTTT]I

[1307-3

D. Planting OTTTTTTITTITTI T T ITTITTTTTTTTT111307-3

1.

2.
E. Planting Maintenance
1.
2.
3.
4.
5. Repairing Soil Surface and Regrassing
Clean Up [OITITTITTTITTTTTTTTTT]
HEEEEENEEENEREEREEEER
Final Inspection and Acceptance [TT1T]
HEENEENEENEENENNEENEEE
HEEEEENEEEEEEENEEEEREEEER
HEEEENEEEREEEERREEER
B. Explanation and Precedence of Drawing

1.

TEam

nalibal N

Protection

. Payment
Irrigation
A. Description

Trees and Shrubs 111

[1307-3

Ground Cover

[TTTTTTTT T T T T TITITTTTTTT11307-4

O T T T T ITTTITTT11307-6

General

O T T T I T I I T T T T TTTT11307-6

Watering

[1307-6

Weeding

[1307-6

[1307-6

Mowing [TITTTT T T T TTTTTTTTTI T I I T TTT]
(OTTTTTTT1T113307-6

[1307-6

[1307-7

[1307-7

[1307-8

[1307-8

[1307-8

[1307-8

Demolition [TTTTTTTTTTTTTTTT]

[1307-8

General

[1307-8

Pressure Lines

[1307-9

Test Spacing

T T I T T T T T 11113307-9
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CRS S EOmm

PAGE

Materials TTTTTTTTTTITTTT T T T TITTITTTITTTTTITTTT1307-9

1. General [TITTTTTTTITTITTTITTTTTTT]

[1307-9

Pipe [TTITTTTTTTTTTIITTTITTTTTTTI

[1307-9

Valves [TITTTTTTTTTITTTTTTTTTITI

[1307-10

Valve Boxes [TTTTTTTTTTTTTTTTTITI

[1307-10

Solvent Cement [TTTTTTTTTTTTTTTT]

[1307-10

Vacuum Breakers [TTTTTTTTITT]

[1307-10

Double Check Valve Assemblies [1

[1307-10

PR

Prevention Assemblies

Reduced Pressure Principle Backflow

[
[
I
[
[
[
[

[
I
I
LI
[
I
I

[
I
I
[
[
I
I

[1307-11

9. Pressure/Regulators [TTTTTTTTT]

[1307-11

10. Filter Unit [TITTTTTTTTTTTTTT]

[1307-11

11. Irrigation Controller [TTTTTTTTT]

[1307-11

12. Flow Meter [TTTTTTTTTTITTTT]

LTI

I

[1307-11

13. Control Wires [TTTTTTTTIITIIT]

[1307-11

14. Emitters [TTTTTTTTTTTTTTTTTT]

[1307-11

[
I
[
I
[
I
I

[1307-11

15. Sprinkler Heads [TTTTTTTTTTTT]

16. Rain Sensor [TITITITITITIIII]

I

LTI

I

[1307-11

Substitutions [TTTTTTTITTTTTTTTT]

[1307-12

Responsibilities [TTTTTTTTTTTTTTT]

[
[
[
I
[
[
[
I
[
[

[1307-12

Construction [TTTTTTTTTTTTTTTTT]

[1307-12

Testing [TITTTTTTTTTTITTTTTTTTTI

I

I

LIT1

I

[1307-18

Clean Up OITITTITTITTITIITITIITT]

[1307-18

I

I

LI

I

[1307-18

Inspection [TTTTTTTTTITTTTTTTTT]

Operation of Controller and System [

[1307-18

Guarantee [TTTTTTTTTTTTTTITITT]

[1307-19

Payment [TITTTTTTTTTTTITTITTTTITI

[TTTTT1TTT13307-19
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DIVISION 300 - CONSTRUCTION

DIVISION 300 - CONSTRUCTION

SECTION 301 INTRODUCTION

301.01 GENERAL.

Unless otherwise specified, all materials and construction of water system facilities shall be
in accordance with the requirements of these standards and any subsequent amendments and
additions.

301.02 AUTHORITY OF MANAGER.

The Manager will decide all questions which may arise as to the quality and acceptability of
materials furnished, work performed, and as to the rate of progress of the work; all questions
regarding interpretation of the plans and specifications; all questions as to the acceptable fulfillment
of the contract; and all questions as to compensation.

The authority of the Manager shall include, but is not limited to, enforcing and making
effective such decisions and orders which the Contractor fails to carry out promptly and diligently.
The Manager shall have the authority to suspend the work wholly or in part for such periods as are
deemed necessary and to suspend progress payments wholly or in part for failure on the part of the
Contractor to (a) correct conditions unsafe for the general public or for the workers, (b) carry out
orders given by the Officer-in-Charge, (c) perform the work in strict compliance with the
provisions of the contract, (d) provide adequate supervision on the jobsite, or (¢) maintain current
liability insurance coverage.

301.03 MEASUREMENT AND PAYMENT.

Method of measurement and payment described under Division 300 of the Water System
Standards is intended only for contracts awarded by the Department. The method of measurement
and payment may be used in other projects if so specified on the plans or within the special
provisions. Payment for items of work called for in the plans, special provisions and specifications
for which payment is not specified in the Bid Proposal shall not be made directly but shall be
included in and considered incidental to the various items in the Proposal and no additional
compensation shall be made.

Should there be a discrepancy between the Bid Proposal and the other parts of the invitation

for bids or the basis of payment outlined in the Water System Standards, the Bid Proposal shall
govern.
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DIVISION 300 - CONSTRUCTION

301.04 QUALITY OF MATERIALS FOR CONSTRUCTION.

Unless otherwise specifically stated in the specifications, all equipment, materials and
articles incorporated in the work covered by this contract are to be of the best available grade of
their respective kinds free from all defects which, in the opinion of the Manager may render them
unfit for use. The Contractor shall not use corrected rejected material unless approved by the
Manager. The decision of the Manager regarding quality of materials for construction is final.

The Department will not accept materials that do not conform to the contract and will reject
such materials. Rejected materials shall be removed from the work and replaced with materials of
the required quality. Should the Contractor fail to remove such rejected materials after notice by
the Manager, the latter may remove such rejected materials and deduct the expense therefore from
any sum due or to become due the Contractor. Failure to reject any material or to remove any
rejected material shall not relieve the Contractor from responsibility as to the quality and character
of materials used or as to any other obligation imposed by the contract.

301.05 SANITATION.

The Contractor shall comply with and enforce all sanitary regulations and requirements of
the State Department of Health. The Contractor shall provide toilet facilities properly secluded,
and maintain same in a neat and sanitary condition for the use of project employees during the
period of construction.

301.06 PROVISION FOR EMERGENCIES.

The Contractor shall take sufficient precautions to ensure the safety of the public and the
employees, the protection of the works to be constructed under this contract, and adjacent
structures or properties that may be injured by the processes of construction. In the event of the
failure of the Contractor to take sufficient precautions, the Manager may declare an emergency and
take immediate action to protect public, private, personal, or property interest. The Manager may,
with or without notice to the Contractor, provide suitable protection to the said interest by causing
such work to be done and materials to be furnished, and shall furnish such protection considered by
the Manager to be necessary and adequate. The cost of such work shall be deducted from money
due or to become due the Contractor.

301.07 ACCIDENTS.

The Contractor shall promptly report, in writing to the Manager, all accidents arising out of
or in connection with the performance of the work, whether on or adjacent to the site, which
caused death, personal injury or property damage, giving full details and statements of witnesses.
In addition, if death or serious injuries or serious damage is caused, the accident shall be reported
immediately by telephone or by messenger to the Manager.
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If any claim is made by anyone against the Contractor or any subcontractor on account of
any accident, the Contractor shall promptly report the facts in writing to the Manager, giving full
details of the claim. It is understood and agreed that the written report of any accident shall not
relieve the Contractor of responsibility and the Department shall not be held responsible.

301.08 DISTURBING MONUMENTS.

Whenever it is necessary to disturb or remove any City or County or State street survey
monuments or bench marks as shown on the plans in the course of construction work, the
Contractor shall immediately notify and make proper arrangements with the City or County or State
for the removal and replacement of said monuments. Referencing of these monuments prior to
construction may be required to facilitate replacement of said monuments. The Contractor shall
hire a Land Surveyor licensed by the State to reference and restore the monuments. The licensed
land surveyor shall submit the as-built monument information to the City (fo the City Department of
Design and Construction for Oahu Only), County or State and shall also send a copy of the
transmittal to the Department. The cost of referencing and restoring the monuments and the hiring
of the licensed land surveyor shall not be paid directly but shall be considered incidental to the
various items in the proposal.

301.09 TREES, PLANTINGS, SHRUBS AND GRASS.

All trees shall be carefully protected and kept from contact with excavation or other
materials. Where it is necessary to trim trees, plants or shrubs, the Contractor shall utilize tree
trimmers who are licensed by the State. Branches shall be carefully trimmed so that the trees,
plants or shrubs are not damaged. All cut sections of branches shall be painted with tree seal
compound. All grass, plants, trees or shrubs removed or destroyed shall be replaced by the
Contractor to the satisfaction of the Department, corporation, company or any other organization
owning or controlling the area where this work is to be done. All costs thereof shall be considered
incidental. Should major tree roots 2-inches and greater be encountered during construction, these
roots shall be cut and sealed with asphaltic paint.

301.10 RESPONSIBILITY REGARDING EXISTING UTILITIES AND STRUCTURES.

The existence and location of underground utilities and structures as shown on the plans are
from the latest available data but are not guaranteed as to their actual existence or location. Other
obstacles not shown on the plans may be encountered in the course of the work.

The Contractor shall make a personal investigation and inspection of the records of the
owners of the utilities, supplemented by actual digging in the field if necessary, to determine the
actual locations of such utilities with all their branch and service lines whether indicated on the
plans or not.
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Existing utilities and structures adjacent to, or crossing the water main are to remain in
service and in place. If relocated for the Contractor's convenience, interruption of service shall be
for a minimum period of time and shall be done at the Contractor's expense and only with the
approval of the Manager.

The Contractor shall expose, verify and backfill all existing underground utilities and
structures in close proximity to crossings and connections, prior to excavation of pipeline trench.
The water main alignment and grade may be changed if there are conflicts with any existing
underground utilities and structures, whether shown on the plans or not. Payment for work
included in this paragraph shall be considered incidental to the appropriate bid items of the
Proposal, and no compensation adjustments, other than for pay quantity differences, shall be made.

The Contractor is alerted to the encountering of man-made utilities and structures, whether
shown on the plans or not, or which may differ in location from that shown on the plans, which
may interfere with the normal method of operations. Prior to start of excavation, the Contractor
shall notify all agencies and utilities and have them locate their respective lines that may be
affected. The Contractor shall be held responsible for all construction and shall pay for the
protection of and for all damages to existing utilities and structures.

The Contractor shall also completely protect all buildings, pavements, gutters, curbs,
sidewalks, driveways, walls, fences, pipes, drains, conduits, or other structures of all classes,
nature or types from settlement or other damage by installing proper underpinning, sheet piling and
bracing and by taking all proper precautions during the period of construction. The Contractor
shall be responsible for the settlement of any pavement, building or any other structure of any
class, nature or type caused by the dewatering of trenches or from any other cause related to the
work of the Contractor and shall in all cases be held liable for any damage to any building,
structure or property along the line of the work.

Should it become necessary to remove, replace, obstruct, alter or use any existing pipe,
hydrant, conduit, pole or other equipment or structure of any kind, the Contractor shall make all
necessary arrangements with the Department, corporation, company or any other organization
owning or controlling the same relative to the removal, replacement, obstruction, alteration, or use
and the payment therefore. The Contractor shall furnish the Manager with evidence in writing that
satisfactory arrangements have been made, not less than ten (10) calendar days before removing,
replacing, altering, using or obstructing the equipment or structure concerned.
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301.11 NOTICE TO PUBLIC OF CLOSING OR OBSTRUCTING PUBLIC
THOROUGHFARE.

Whenever the project involves the closing or obstructing of any public thoroughfare, the
Contractor shall, not later than three days prior to commencement of work on the public
thoroughfare, notify the general public by means of radio announcements and through newspapers
of general circulation of the commencement of construction on the public thoroughfare.
Advertisements and radio announcements shall be for a period of three days. Radio announcements
shall be made at least three times in each 24 hours. Advertisements in newspapers shall not be less
than six inches by six inches.

Public notice as hereinabove described shall be given for each public thoroughfare
obstructed along the project as designated by the Manager.

All notices, prior to publication and announcement, shall be approved by the Manager. Such
notices shall be submitted for approval to the Manager at least two days prior to said publication
and announcement, exclusive of Sundays and holidays. All costs for such publications and
announcements shall not be paid for directly but shall be incidental to the various bid items.

301.12 CLEANING UP.

The Contractor shall throughout the duration of the project keep all streets, sidewalks and
driveways free from all debris along the entire length of the project. The Contractor shall keep all
streets free from dust nuisance.

Upon completion of each day’s work of the construction project, the Contractor shall
immediately remove all excess material and thoroughly clean the area.

All storage areas shall be restored to their original condition. All damages incurred in
storing or removing materials from storage areas or to adjoining property shall be replaced or
repaired by the Contractor at no cost to the Department.

All grass, plants and shrubs removed, damaged or destroyed during the course of
construction shall be replaced by the Contractor.

Should the Contractor fail to comply with the foregoing provisions in a timely manner, the
Manager shall have the right to have the required clean up done and to deduct the cost of same
from moneys due or to become due the Contractor.

For Oahu only: Contractor shall apply, obtain approval and pay for any stockpiling permit

as required by the City and County of Honolulu, Department of Planning and Permitting at no
additional cost to the Department.
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No separate payment for cleaning up including the replacement of all grass, plants and
shrubs will be made; the compensation for such work shall be deemed to be included in the
Unit Price Bids for the various items in the Bid.

301.13 PATENTED ARTICLES.

The Contractor shall be required to hold and shall hold the State, the County, the
Department and all their agents and employees harmless against all claims arising from the use of
any patented article, process or appliance in connection with the performance of the work.

All royalties due or becoming due for the use of any patented article, process or appliance
shall be paid by the Contractor and shall be held to be included in the contract price.

301.14 EXPLOSIVES.

The Contractor shall observe all laws and all rules and regulations relating to the storage
and transportation of explosives in conformance with Chapter 396, Hawaii Revised Statutes, and all
rules and regulations as prescribed by the Director of Labor and Industrial Relations.

301.15 USE AND/OR DAMAGE TO PRIVATE PROPERTY (PROPERTY OWNED
OTHER THAN BY THE CONTRACTOR).

Before using any property owned by anyone other than by the Contractor, the Contractor
shall furnish to the Department a written affidavit from the property owner that the Contractor has
permission to use their property. After the use of private property by the Contractor for a project,
the Contractor shall restore the property to the condition prior to use by the Contractor and/or
provide compensation for usage to the satisfaction of the property owner. Any damage to private
property shall be repaired and/or compensation furnished to the satisfaction of the property owner.

Prior to final acceptance of the project, the Contractor shall furnish a written affidavit to the
Department from the property owner, or an authorized representative of the property owner,
certifying that restoration has been completed and/or compensation has been furnished to the
satisfaction of the property owner for the damage to and/or usage of their private property.

301.16 INSPECTION.
The Manager will assign an inspector for the installation of water system facilities. If
inspection is required beyond the Department's regular hours or workweek, approval of the

Manager shall be required. Contractor shall pay for all overtime and associated additional costs for
inspectional work.
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301.17 ADDITIONAL REQUIREMENTS FOR PRIVATE DEVELOPMENT PROJECTS.

For private development projects, the Department shall be notified in writing at least one
week prior to commencement of work on the Project and water systems. The Contractor shall also
provide the Department with four (4) sets of approved plans and specifications (for new facilities)
with the notice.
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SECTION 302 - WATER MAINS AND APPURTENANCES

302.01 GENERAL.

All construction of water mains and appurtenances shall be in accordance with the Water
System Standards. The Contractor shall perform all work, including, but not limited to excavation,
backfill, connections, chlorination and concrete work.

All work shall be arranged to prevent unnecessary or extended interruption in water service
or damage to the existing water system and appurtenances.

The Contractor shall be responsible for scheduling work on the existing water system
through the inspector assigned to the project, who will coordinate preparatory work with the
Department’s operational personnel. The Contractor shall examine the project work requirements
and consult with the inspector on lead times for preparatory work required to integrate new
improvements with the existing system and shall be done prior to starting any work on the project.
The Contractor assumes all delay costs for failure to schedule work properly and accommodate
required lead-time for system integration.

Arrangement shall be made with the Department to cut off unused water mains and laterals,
meters and other appurtenances prior to commencement of clearing and grading operations. All
excavation necessary for this phase of the work shall be performed by the Contractor.

No hydrants or valves shall be operated by the Contractor unless authorized by the
Manager. Existing fire hydrants within the contemplated project area shall be accessible at all
times to the Fire Department.

All materials required to complete the project shall be furnished and installed by the
Contractor unless otherwise specified. At all connections to the existing main, like materials shall
be used to replace the existing main unless otherwise specified. The Contractor shall furnish all
jointing materials whether pipe, fittings, valves, hydrants or other appurtenances are installed by
the Contractor or by the Department.

Two copies of a manufacturer's Certificate of Test shall be furnished by the manufacturer
and/or the Manufacturer’s authorized representative for all pipe, fittings, special castings and
valves. The Certificate of Test shall be properly signed and shall certify that the pipes, fittings,
special castings and gate valves have been manufactured in accordance with the Water System
Standards. Whenever a Certificate of Test is not available, a written letter of guarantee for
materials will be acceptable.

The locations of existing water mains and appurtenances shown on the Construction Plans

are approximate only. Refer to Section 301.10 - RESPONSIBILITY REGARDING EXISTING
UTILITIES AND STRUCTURES.
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Prior to trenching for pipeline or any other water system installation, all A.C. and concrete
pavement shall be “saw-cut” to the specified width. Prior to repaving of trenches, all A.C. and
concrete shall be "saw-cut" to the required width prior to repaving of trenches. The required width
shall include areas damaged or otherwise disturbed by the Contractor.

Prior to trenching for pipelines, and wherever a connection to an existing main is shown on
the plans, the Contractor shall expose the existing main to verify the alignment and grades. This
work shall be done sufficiently in advance of the trenching so that if any changes in the alignment
or grade for the proposed water mains are required, the Engineer who prepared the plans can make
the required changes with the approval of the Manager without delaying the project.

In Marinas and other areas where soil conditions seem unstable, soil boring samples shall be
provided by the Engineer who prepared the plans.

If the materials at the pipe invert are found to be unstable, appropriate measures shall be
taken by the Engineer who prepared the plans with the approval of the Manager.

In the field and prior to installation, the Contractor shall thoroughly and visually inspect all
pipe and appurtenances for surface defects such as cracks, cuts, abrasions or punctures. The
Contractor shall assume full responsibility for the soundness of the pipe and appurtenances
installed.

Any defective pipe or appurtenances, which have been installed, shall be removed and
replaced.

Pipe shall not be laid on blocks or rocks.

All pipe and appurtenances shall be thoroughly cleaned and scraped of all foreign matter
and protuberances and shall be kept clean until the assembling of the joint has been completed.

Should water, mud or any other foreign material enter any joint prior to the assembly of the
joint, the joint thus affected shall be opened. The joint shall be thoroughly cleaned before the pipe
or appurtenances are replaced and reset.

In sections where it is necessary to dewater the trench, the trench shall be kept free of
water. No water shall enter the pipe. Should water enter the pipe, the inside shall be thoroughly
cleaned before continuing with the installation. Should the trench become flooded after the pipe
and appurtenances have been installed, the pipe and appurtenances shall be brought back to proper
alignment and bearing and properly cushioned.

Warning tape shall be installed over the entire length of the pipe, bends and fittings as
specified in Section 302.03 - TRENCH BACKFILL of these Standards.
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Any material to be relocated as shown on the plans shall be removed, cleaned, painted and
reinstalled at the new location by the Contractor unless otherwise specified. Any material to be
salvaged as shown on the plans shall be removed, cleaned, and returned to the nearest designated
Department's storeyard by the Contractor. Existing manholes, valve boxes or meter boxes and
concrete reaction blocks to be demolished shall be done by the Contractor as directed by the
Manager.

302.02 TRENCH EXCAVATION.

A. General. Excavation shall commence at a point as directed by the Manager and shall be
carried on in an orderly manner. No jumps or spaces between trenches will be permitted unless
approved by the Manager.

The Contractor's attention is called to the removal of adobe or clay from the project
site as specified elsewhere in these Standards.

Unless otherwise specified, the basis of payment calculations using trench widths for work
on water mains and appurtenances shall be as shown in Table 300-1.

Table 300-1 - TRENCH WIDTH
Pipe Diameter Trench Width
(Inches) (Inches)

tubing <4 12
4 24
6 24
8 24
12 24
16 30
18 36
20 36
24 42
30 48
36 54
42 66
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Trench widths shall not be less than 12 inches. The Contractor may increase the trench
widths subject to the Manager’s approval, but will not receive additional compensation for any
work resulting from the increased widths.

For tubing smaller than 4 inches, the trench width of 12 inches shall not be allowed at
soldered or mechanical connections and where to be installed at a depth more than 3 feet.

Where the water main is to be encased in concrete, the width of the trench shall be the
width of the concrete jacket as shown on the plans plus 12 inches. If forming for the jacket is not
required, the trench width shall equal the width of the concrete jacket. The depth of trench shall be
to the bottom of the concrete jacket.

Depths of trenches for water mains and appurtenances, service laterals and service
connections shall be to six inches below the invert grade shown on the drawings. However, the
Manager reserves the right to eliminate the six inch excavation below the invert grade. The
Manager also reserves the right to raise or lower the grade or change the alignment.

Maximum cover over water mains shall be as specified in Division 100, unless directed
otherwise.

The Contractor shall perform all excavation and backfill required to connect new or
relocated meters to existing house services. The trench width and depth shall be 12 inches. The
length of trench shall be as required or as directed by the Manager.

Refer to Section 301.10 - RESPONSIBILITY REGARDING EXISTING UTILITIES AND
STRUCTURES.

Should major tree roots 2-inches and greater in diameter be encountered during
construction, these roots shall be cut and sealed with asphaltic paint.

Any part of the trench excavated beyond the specified depth shall be backfilled with pipe
cushion materials and thoroughly compacted. This work shall be done by the Contractor at no
additional cost to the Department.

Enlargements for bell holes shall be made at all joints to provide sufficient space for
completing the joints.

Where it is necessary for the Contractor to go through or under existing walls, masonry

work and utilities, such structures shall be reconstructed to the original or better conditions at no
additional cost to the Department.
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During non-working hours, the trenches on streets shall be covered with non-skid steel
plates and all lanes maintained open for traffic. Temporary steel plates for vehicular traffic shall be
flush with, or have an acceptably smooth transition with adjoining pavement or sidewalk.

B. Payment. Unless otherwise specified, payment for trench excavation will be made at the

Unit Price Bid per cubic yard in the Bid for TRENCH EXCAVATION (without Classification).
Payment quantity shall be the calculated quantity excavated based on the specified trench width as
shown on Table 300-1 for the various sizes of pipes, the actual depth of trenches required to secure
the proper grade and the actual linear feet of trench excavation measured on the horizontal plane.

Depths of trenches for measurements of excavation quantities shall be made from the bottom
of the base course of the proposed road to six inches below the invert grade of the pipe. If select
borrow backfill is required below the base course, depth for measurement of excavation shall be
made from the bottom of the select borrow backfill to six inches below the invert of the pipe,
provided there is sufficient protective cover over the pipe. If there is insufficient cover, the select
borrow backfill shall be placed and well compacted before trenching for the water main. The depth
for measurement of excavation shall then be from the top of the select borrow to six inches below
the invert of the pipe.

Where the pipe trenches are located in previously improved areas in which the pavement
will not be affected by the proposed construction or in areas outside of the improvement, the depth
for measurement of excavation shall be made from the existing ground to six inches below the
invert of the pipe.

Where pipes are located in fill area, the fill shall initially be well compacted to the subbase
of the proposed road prior to trench excavation. The depth for measurement of excavation shall be
from the bottom of the subbase to six inches below the invert of the pipe, except at locations where
the excavation to six inches below the pipe invert is eliminated by the Manager, the measurement
for trench excavation shall then be made to the invert grade of the pipe.

The quantity of excavation for pipe encased in concrete jacket shall be the quantity
excavated (exclusive of trench excavation), computed to the specified width of the jacket plus
12 inches and the depth to the bottom of the jacket. If forming for the jacket is not required, the
width for payment shall be the specified width of the concrete jacket. Unless otherwise specified,
payment for excavation for concrete jacket will be made at the Unit Price Bid for TRENCH
EXCAVATION (without Classification).
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Unless otherwise specified, no separate payment for additional excavation required for bell
holes, exposing connections and other utilities will be made; the compensation for such work shall
be deemed to be included in the Unit Price Bid for TRENCH EXCAVATION (without
Classification).

The Unit Price Bid for TRENCH EXCAVATION (without Classification) shall be full
compensation for all labor, materials, tools and equipment necessary for trench excavation for
installing, removing, and lowering of water mains and appurtenances; removal of “adobe”, clay,
mud, or other undesirable or deleterious materials; installation of pipe cushion, select fill, and
backfill of the pipe trenches; installation of warning tape; excavation for concrete reaction and test
blocks, concrete jackets, manholes, connections, and fire hydrants; dewatering, sheeting,
sheathing, blasting, disposal of material and all other incidentals required to complete the work.

302.03 TRENCH BACKFILL.

A. General. In areas where "adobe" or other material excavated is determined by the Manager to
be deleterious, and suitable surplus excavated backfill material from the Project is not sufficient to
complete the backfill, additional graded material shall be used to complete the work.

No "S4C" crusher screening shall be used for backfill and pipe cushion material in areas
where the invert of the pipe is at or lower than the 4-foot elevation, USGS Datum, or in areas
where the ground is wet.

Ocean water shall not be used in compacting the trench backfill material.

Should dirt or debris fall into the trench at any time prior to or after the pipe cushion has
been placed, the dirt or debris shall be immediately removed before proceeding with the backfill or
compaction.

Before backfill is deposited, water shall be added to adjust the moisture content to optimal
for compaction.

For installations in State DOT right-of-ways or highways, trench backfill material
installation shall meet applicable requirements of “THE STANDARD SPECIFICATIONS FOR
PUBLIC WORKS CONSTRUCTION”, of the counties of the State of Hawaii and “STANDARD
SPECIFICATIONS FOR ROAD AND BRIDGE CONSTRUCTION”, of the Hawaii Highways
Division, DOT.

Warning tape shall be installed over centerline of the pipe, bends and fittings below the
pavement structure or 12 inches from the finished grade unless otherwise specified on the
construction plans along the entire length of trench.
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B. Preparation of Trench Bottom. After the trench has been excavated to the proper depth of
six inches below the invert grade (except where this has been eliminated by the order of the
Manager), the trench bottom shall be backfilled to the required invert grade with pipe cushion
material. Whether backfilled in this manner or not, the trench bottom shall be leveled off or
shaped to obtain a smooth bed along the laying length of the pipe.

Wherever a firm foundation is not encountered at the bottom of the trench, the soft or
otherwise undesirable materials shall be removed as directed by the Manager. The trench shall
then be backfilled and compacted to within six inches of the pipe invert with trench stabilization
material as specified in Section 302.07 - MUD REMOVAL AND CRUSHED ROCK TRENCH
STABILIZATION.

C. Prior to Testing. After cushion material has been placed on the trench bottom and mains,
service laterals and service connections have been installed, pipe cushion material shall be
deposited in the trench simultaneously on both sides of the pipe to the required height.

The joints of the pipe, other than concrete cylinder pipe, may remain exposed during the
pressure test of the main unless the Contractor exercises the option (with the approval of the
Manager) to backfill the joints. Whether the joints are backfilled or not, the Contractor shall be
responsible to locate and stop any leakage that the pressure test may reveal.

D. After Testing. Upon completion of testing of mains and appurtenances, the following steps
shall be observed unless otherwise specified:

1. For mains 12-inches and smaller, copper pipes, service laterals, service connections
and appurtenances, backfilling may commence with pipe cushion material to 6 inches
above the top of pipe. For pipe inverts below 4-foot elevation, USGS Datum or where
water is encountered, backfilling with pipe cushion material shall continue to 12 inches
above the top of pipe.

2. For mains larger than 12 inches, pipe cushion material shall be placed to 12 inches
above the top of pipe.

3. In the process of backfilling to the heights specified above the pipe, the cushion
material shall be compacted with water using a 1'2-inch nozzle curved to the
circumference of the installed pipe and of sufficient length to reach the invert of pipe.
Compaction will be conducted in this manner along the entire length of pipe on
alternate sides with each side compacted four times. Settlement greater than 1/6 the
diameter of pipe will require additional material and compaction.
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4. For backfill in State Rights-of-Way, compaction of backfill material by ponding or
jetting is not permitted unless specifically authorized. The Contractor retains the
responsibility to properly consolidate and compact the pipe cushion material.

E. Completion of Backfill. After the trench has been backfilled with pipe cushion material to the
height specified above, power equipment shall be used to complete the backfill. Method of
compaction shall be approved by the Manager.

Compaction of trench backfill shall meet applicable requirements of "THE STANDARD
SPECIFICATIONS FOR PUBLIC WORKS CONSTRUCTION", of the counties of the State of
Hawaii and “STANDARD SPECIFICATIONS FOR ROAD AND BRIDGE CONSTRUCTION”,
of the Hawaii Highways Division, DOT.

Before commencing power backfilling, a point in the trench shall be selected and backfilled
by hand to within 12 inches of the top of the trench. The natural repose of this backfill will be in a
slope running down the trench in both directions from the high point. Power equipment shall then
deposit the backfill so as to cause the backfill to slide gently down the slopes as the work
progresses. This power backfilling shall be carried to within 12 inches of the top of the trench.
Materials used in this operation shall contain no stone, rock, concrete or other material larger than
6 inches in its greatest dimension and shall contain no vegetable matter or debris of any kind. No

“cinders”, "adobe" or similar material shall be used. Compaction shall not be less than 95% of the

material's maximum density as determined by latest edition of ASTM Test Designation
D-1557.

The remaining 12 inches of trench shall then be backfilled and tamped with approved
pneumatic backfill tampers. Wherever the trenches are excavated below roadways, the above
remaining 12 inches of trench shall be backfilled in accordance with all applicable City or County
Ordinances, State and Federal Laws.

The backfill shall be maintained at the proper grade until paving is completed.

In locations where pipe trench is excavated in existing pavement, the pavement shall be
maintained at the proper grade by placing and compacting slow curing asphalt (SC-4) until the final
repaving is completed.

F. Backfill at Valve Boxes. Prior to backfilling at those valve boxes where risers are required for

the purpose of chlorinating the water mains, the Contractor shall install such risers. These risers
including the necessary appurtenances shall be furnished by the Contractor.
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After the risers have been installed, the region around these valve boxes may be backfilled
temporarily.

Upon completion of the chlorination work, the Contractor shall backfill these areas
permanently. Ball corp shall remain in place.

Materials for backfilling around the valves shall be black sand, sand, coral chips, or similar
granular material approved by the Manager.

G. Payment. No separate payment for pipe cushion, trench backfill, backfill at valve boxes, and
warning tape will be made; the compensation for such work shall be deemed to be included in the
Unit Price Bid for TRENCH EXCAVATION (without Classification).

The Manager shall have the authority to withhold payment due or to become due for
excavation or slow curing asphalt until the Contractor submits test results that compaction work
was properly completed.

302.04 SHEATHING.

A. General. Wherever necessary, excavations shall be properly sheathed and braced to render it
secure. Where sheathing is required, the trench shall be widened beyond the specified width as
shown on Table 300-1 to provide sufficient space for installing pipes and assembling the joints.

All sheathing and bracing shall be removed before completing the backfill.

B. Payment. No separate payment for sheathing and bracing, or for the additional excavation,
pipe cushion, and trench backfill required because of the sheathing or bracing work; the
compensation for such work shall be deemed to be included in the Unit Price Bid for

TRENCH EXCAVATION (without Classification).

302.05 DEWATERING.

A. General. In locations where water is present in the trench, the Contractor must dewater by
pumping or other means to keep the trench free of water during the installation of pipe cushion, the
pipe itself, the testing, connection, relocation, lowering of the water mains, and until backfilling is
completed to a point 12 inches above the top of pipe. The Contractor shall provide proper facilities
for delivering all pumped water to existing underground drains. The Contractor shall comply with
all NPDES requirements and other applicable regulations.
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B. Payment. No separate payment for dewatering will be made; the compensation for such work
shall be deemed to be included in the Unit Price Bid for TRENCH EXCAVATION (without
Classification).

302.06 "ADOBE" OR CLAY.

A. General. No "adobe", clay or other unsuitable material excavated during the progress of the
work shall be used as backfill material. The Manager shall be the sole authority as to what
excavated material shall be suitable for backfilling.

All unsuitable material excavated from the trench shall be removed from the Project site and
replaced with material approved by the Manager.

B. Payment. Exclusive of the payments due for work defined in Section 302.07 - MUD
REMOVAL AND CRUSHED ROCK TRENCH STABILIZATION, no separate payment for
excavation and removal of adobe, clay or other unsuitable material from the pipe trench or for
necessary backfill material approved by the Manager to replace those materials will be made; the
compensation for such work shall be deemed to be included in the Unit Price Bid for

TRENCH EXCAVATION (without Classification).

302.07 MUD REMOVAL AND CRUSHED ROCK TRENCH STABILIZATION.

A. General. All mud or other undesirable material as determined by the Manager encountered in
the bottom of the trench shall be removed for a maximum depth of 30 inches below the pipe invert
grade and bottom of manhole slab. These materials shall be removed from the Project site and
disposed per City and State requirements. The trench shall be refilled and compacted to within
six inches of the invert grade with crushed rock ranging in size from 2% to 3/4 inches wrapped in
geotextile fabric.

If mud or unsuitable material is found below 30 inches lower than the invert grade or
bottom of the manhole slab, the Contractor shall immediately notify the Manager, who will
determine if additional excavation and crushed rock installation should continue or that a different
trench stabilization method should be done.

B. Payment. No separate payment for excavation to remove mud or undesirable materials from

the pipe trench will be made; the compensation for such work shall be deemed to be included in the
Unit Price Bid for TRENCH EXCAVATION (without Classification).
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Unless otherwise specified, payment for the furnishing and installation of crushed rock
backfill for trench stabilization work will be made at the Unit Price Bid per cubic yard based on the
actual quantity of CRUSHED ROCK placed, measured in accordance with the specified trench
width as shown on Table 300-1 and the actual depth required. The Unit Price Bid shall be full
compensation for all labor materials, tools and equipment for all hauling, handling, placing and all
other incidental materials and work necessary to complete the work.

302.08 BLASTING.

A. General. When explosives are necessary for prosecution of the work and allowed by the
Manager, the Contractor shall comply with all OSHA and safety requirements so that life and
property will not be endangered. All blasting shall be done without the use of common fuse. All
explosives shall be stored and used in compliance with all applicable laws. The Contractor shall
exercise all precautions in blasting adjacent to all existing wells, reservoirs, pump stations and
tunnels. All cost necessary to repair damages caused by blasting shall be borne by the Contractor.

B. Payment. No separate payment for blasting will be made; the compensation for such work
shall be deemed to be included in the Unit Price Bid for TRENCH EXCAVATION (without
Classification).

302.09 EXCAVATION FOR MANHOLES.

A. General. Excavation for manholes shall be to the dimensions as shown in the Standard
Details.

B. Payment. Unless otherwise specified, the lateral limits for payment of excavation for
manholes will be measured to six inches beyond the neat structure of the wall and to bottom of
bottom floor slab as shown in the Standard Details. Payment will include compensation for

excavation for drain holes or sumps.

Unless otherwise specified, payment for excavation of manholes will be made at the
Unit Price Bid for TRENCH EXCAVATION (without Classification).

302.10 EXCAVATION FOR THRUST BLOCKS, BEAMS AND TEST BLOCKS.

A. General. Wherever concrete thrust blocks, beams or test blocks are required, the necessary
excavation shall be performed by the Contractor as directed by the Manager.
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B. Payment. The quantity of excavation for thrust blocks, beams or test blocks shall be the
quantity excavated (exclusive of the theoretical payment quantity for trench excavation), computed
on the theoretical dimension limits set by the Manager. Unless otherwise specified, payment for
excavation for reaction and test blocks will be made at the Unit Price Bid for

TRENCH EXCAVATION (without Classification).

302.11 SURPLUS EXCAVATION.

A. General. The Contractor shall observe all City or County ordinances and State and Federal
laws relating to the disposal of surplus materials from excavation.

The Contractor shall remove all surplus excavation after all necessary backfill has been
completed and all pavements, driveways, sidewalks and other structures have been replaced.

B. Payment. No separate payment for the disposal of surplus excavation will be made; the
compensation for such work shall be deemed to be included in the Unit Price Bid for
TRENCH EXCAVATION (without Classification).

302.12 DUCTILE IRON PIPE.

A. General. Prior to the installation of the pipe, the circumference of the spigot ends shall be
marked showing the depth of the bell of the pipe.

After the trench bottom has been prepared, each pipe shall be laid so that the barrel of the
pipe shall have bearing along its laying length with the bell end properly set to grade and
alignment. The spigot end of the pipe shall then be centered and firmly embedded against the bell
end of the pipe previously laid. There shall be uniform clearance around the bell. The pipe shall
be firmly held in place by proper blocking on each side of the pipe.

For cathodic protected pipes, during installation, the pipes and appurtenances shall be
handled only with slings cushioned along the areas coming in contact with the pipe or
appurtenances to protect the pipe coating. The coating shall be inspected and repaired as specified
in Division 500 as applicable to the project.

No pipe "springing" or "buckling" into place between installed pipe or special castings shall
be allowed.

Whenever it is required to cut ductile iron pipe 16-inches in diameter and larger, the pipe
shall be saw cut.

All cut ends of the ductile iron pipe shall be ground even, free of all projections.
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Whenever it is necessary to install pipe sleeves, the space between the ends of the adjoining
pipes shall be filled by inserting a full ring piece. The filler piece shall be of the same material as
the pipe.

Unless otherwise specified, all direct buried ductile iron pipes and fittings shall be encased
in polyethylene loose wrap installed by the Contractor. Installation of polyethylene loose wrap
shall be in accordance with AWWA C105. The wrap shall consist of an 8-mil thickness
polyethylene tube or flat sheet installed to completely encase the pipe and fittings and secured
thereto with 2-inch wide plastic adhesive tape. (For Oahu Only: Install 2 layers of 8 mil
polyethylene wrap) (For Hawaii Only: Only ductile iron pipes and fittings installed at invert
elevation 5 feet or lower shall be encased in polyethylene or as directed by the Manager).

On pipes hung on bridges, one inch space or as called for on the plan shall be left between
pipes within sleeve at midpoint of span. Mechanical or push-on joint ductile iron pipe with
bitumastic coating shall be used on all bridge crossings. The entire length of exposed pipe shall be
coated with an approved bitumastic paint.

When pipe laying is interrupted or delayed, all openings shall be tightly closed with cast
iron removable plugs or caps. The plugs shall be held securely in place.

See Division 500 for all corrosion requirements including testing as applicable to the project
and as shown on plans and specifications.

B. Mechanical Joint. In making the joint, the bell and the spigot ends of the pipe as well as the
rubber gasket shall be thoroughly cleaned before assembly. The gland, followed by the gasket,
shall be placed over the spigot end of the pipe. The spigot end of the pipe shall be inserted into the
bell of the pipe previously laid. The small side of the gasket and the lip side of the gland shall face
the bell. The gasket shall then be pushed into position so that it is evenly seated in the bell. The
gland shall be moved against the face of the gasket.

Bolts shall be inserted with threaded ends on the gland side. Nuts shall be screwed on by
hand and made hand tight in pairs, 180 degrees apart. Bolts shall be alternately tightened
(180 degrees apart) to the required tension with an ordinary ratchet wrench, beginning at the
bottom, then the top and so on. The ranges of bolt torques to be applied shall be as indicated in
Table 300-2 below.
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Table 300-2 - BOLT TORQUE
Bolt Size Range of Torque
(Inches) (Ft. Pounds)
5/8 45-60
3/4 75-90
1 85-100
1-1/4 105-120

Table 300-3 indicates the lengths of wrenches that should satisfactorily produce the ranges

of torques in Table 300-2.

Table 300-3 - WRENCH LENGTH
Bolt Size Length of Wrench
(Inches) (Inches)
5/8 8
3/4 10
1 12
1-1/4 14

When the joint is assembled, the distance between the face of the bell and the face of the
gland shall be uniform all around the pipe.

All stainless steel bolt and nut threads shall be pre-coated with anti-seizing graphite
compound before installation.

C. Push-on Joint. The gasket and gasket seat in the socket of the pipe shall be wiped clean. The
gasket shall be placed in the socket with the large round end entering first. The gasket shall be
sprung into place. The groove of the gasket shall fit over the bead in the seat.

A thin film of non-toxic lubricant, supplied by the manufacturer, shall be applied to the
inside of the gasket that comes in contact with the pipe. A thin film of non-toxic lubricant may also

be applied to the outside of the plain end of the pipe.

The joint shall be assembled by entering the plain end of the pipe past the gasket until
contact is made with the base of the socket.
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When pipes are cut in the field, the outside edges of the cut end shall be tapered with a
coarse file or portable grinder. The taper shall be about 1/8 inch at an angle of about 30 degrees
with the centerline of the pipe.

D. Flanged Ends. All flanged pipes, fittings and valves shall be installed to the lines and grade
shown on the plans. The face of flanges shall be true and free of projections and shall be cleaned
of all rust and foreign matter. Gaskets shall be "full face" carefully cut to fit flanges and bolt
holes. "Flange-Tyte" gaskets may also be used. Flanges shall be brought up to true alignment and
fit with uniform tension on all bolts. All stainless steel bolt and nut threads shall be pre-coated with
anti-seizing graphite compound before installation.

E. Payment. Payment for the furnishing and installation of the various sizes of DUCTILE IRON
PIPE (mechanical joint, push-on joint or flanged joint) will be made at the respective Unit Price
Bids per linear foot based on the actual linear feet of DUCTILE IRON PIPE installed (exclusive of
valves, fittings, bends and adapters), cleaned or pigged and successfully hydrotested. (For Maui
only: Lineal footage per plan stations without deduction for valves and fittings.)

The Unit Price Bid for the furnishing and installation of DUCTILE IRON PIPE (mechanical
joint, push-on joint or flanged joint) shall be full compensation for all labor, materials, tools and
equipment for all handling, hauling, unloading, placing, cutting, jointing, cleaning or pigging,
hydrotesting, dewatering, painting and all other incidentals required to complete the work.

The Unit Price Bids shall include corrosion control items as applicable to the project.

For Oahu only: Payment for the furnishing and installing of DUCTILE IRON PIPE WATER
MAIN CROSSING AT BRIDGES shall be made at Lump Sum Bid. The Lump Sum Bid for the water
main crossing shall include all materials and appurtenances, coring through abutment walls and
diaphragms, pipe sleeves, drilling, pipe hangers, ductile iron pipe and fittings, rust-deterring paint,
bracket for and protective cage, air relief valve, steel structural supports, aluminum cover, support
brackets and straps, concrete work, reinforcing steel and all other appurtenances in accordance
with the design on plans.

302.13 CONCRETE CYLINDER PIPE.

A. General. All concrete cylinder pipe shall generally conform to the lines and grades shown on
the plans. The concrete cylinder pipe manufacturer's layout schedule for the installation of the
various sizes of pipe and appurtenances shall be considered as part of the contract drawings. The
layout schedule shall be submitted to the Manager for approval prior to manufacture and
installation. Prior to the submittal, the Contractor is required to probe all utility crossings to verify
the location and elevation of all existing utilities. The submittal shall consist of six sets of a
tabulated layout schedule and shall incorporate stationing and grade lines shown on the construction
plans, information developed from the field utility probing, and shall include fabrication detail
drawings conforming to details shown in the standard details for each pipe and fitting.
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Revisions to the construction plans and layout schedule may be required due to conflicting
locations of utility crossings. Other than for bid item quantity changes, no separate additional
compensation shall be made for such revision.

Pipes, fittings and specials shall be handled carefully and shall not be dropped, bumped or
unnecessarily jarred. Blocking or holddowns used during shipment shall prevent movement or
shifting and shall limit deflection of the pipe. The ends of pipes, fittings and specials shall be
bulkheaded or covered with plastic sheet or equal at all times in order to prevent excessive drying
of the linings.

All pipes, fittings and specials delivered at the job site showing cracks and checks in the
lining or coating during and up to the time of installation shall be rejected.

Prior to the installation of pipes or fittings in areas where the invert grade of the pipe is at
or lower than the four-foot elevation, USGS Datum, or in locations indicated on the plans or where
water is encountered, the Contractor shall apply cement slurry to the exterior coating of the pipes
and fittings. The slurry shall be composed of one sack Portland cement to not more than
five gallons of water. The slurry coat shall be applied by brushing or mopping at least 24 hours
but not more than 48 hours before installation of the pipes and fittings.

During installation, the pipes and appurtenances shall be handled only with slings cushioned
along the areas coming in contact with the pipe or appurtenances to protect the concrete surface.

The exterior corrosion coating shall be inspected and repaired as specified in
DIVISION 500 and as applicable to the project.

Prior to assembly, the spigot end of the pipe shall be marked showing the depth of the bell
of the pipe to assure the proper entry of the spigot into the bell.

After the trench bottom has been prepared, the pipe shall be carefully lowered into the
trench. Although no bell holes are required, a slight depression shall be made to keep both bell and
spigot ends clean during installation and to facilitate outside mortaring of the field joint.

With both sections in a level position, the inside surface of the bell shall be coated liberally
with a non-toxic lubricant supplied by the manufacturer. The rubber gasket shall then be seated in
the groove on the spigot end. The bell and spigot shall be free of any dirt or sand.

Any excess lubricant shall be removed.

The joint can then be closed by pushing the spigot into the bell. The closing force necessary

to seat the pipe neatly into position shall be obtained by moving the crane or boom in a direction
parallel to the pipe and toward the section previously laid.
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Prior to the mortar grouting of the field joint, a feeler gauge shall be inserted to ascertain
that the gasket is properly seated in the groove. If the gasket is not properly seated, the joint shall
be disassembled and the trouble corrected. An additional check shall be made with the feeler gauge
to determine the distance from the end of the bell to the gasket at any point. Minimum gauge entry
shall be 13 -inches for pipes 24-inches or less in diameter and 2 %-inches for pipes larger than 24-
inches in diameter.

Joint bonds are required in all areas that cement-coated pipe are installed. See Division 500
for all requirements including testing as applicable to the project.

Cement mortar for the interior and exterior linings which come in contact with fresh cement
mortar shall be dampened prior to the application of the mortar. All cement water and sand shall
conform to the requirements specified under concrete work.

On 24-inch and larger pipes, “2-inch metal spacer blocks shall be placed inside the bell to
maintain a joint recess. After the spigot is installed into the bell, the blocks shall be removed and
the recess pointed from the inside with cement mortar and troweled smooth.

On 20-inch and smaller pipes, the edge of the lining of the bell end shall be "buttered" with
cement mortar prior to final assembly. Cement mortar for "buttering" and pointing shall contain
only sufficient water to compound a mortar that maintains its own shape when "molded" by hand
pressure. After the joint is closed, a rubber sewer ball or a squeegee ball shall be pulled through
the pipe to remove the excess mortar extruded by the "buttering" operation.

The exterior of the joint shall be grouted with mortar. A pouring form shall be made by
wrapping roofing paper or nylon "diapers" around the joint. The roofing paper or diapers shall be
fastened in place with wire or steel strap. Cement mortar shall be poured into the joint recess from
a hole in the top of the paper form. To prevent air pockets, the mortar shall be poured from only
one side and worked around the pipe with wires.

After the joint has been completed, the exterior surface of the joint shall be coated, if
required, with cement slurry as called for elsewhere in these Standards as protective coating for the

pipe.

For pipes 24-inch and larger, not more than three (3) lengths of pipe shall be laid without
prior mortaring of the joints.

When pipe laying is stopped, the last assembled joint shall not be mortared.
Immediately after each section is installed, the pipe shall be backfilled with pipe cushion

material to protect the pipe from excessive expansion and contraction resulting from temperature
changes.
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Wherever two consecutive valves are installed, the pipe between these valves shall be filled
with water immediately after installing the valves. The water shall remain in the pipe until the time
for testing, chlorination or as directed by the Manager.

B. Cement Mortar Mix. Cement mortar mix shall be as specified in Table 300-4:

Table 300-4 - CEMENT MORTAR MIX

Purpose Proportion (By Volume) Remarks

Joint and Field 1 part Portland Cement to Exterior

Closures 3 parts sand.
1 part Portland Cement to Interior
2 parts sand.

Cement Slurry 1 94-1b. Portland Cement Exterior where pipes are
to 5 gallons water. laid under water.

Buttering 1 part Portland Cement to Interior for 20" and smaller
2 parts fine sand. diameter pipe.

C. Field Cutting and Welding - Station Adjustment and Closures. The Contractor may find it
necessary to cut and adapt pipe in the field for station adjustments and closures to conform with the
pipe manufacturer's layout drawings, for making vertical and horizontal alignment changes due to
unforeseen field condition and when pipes are laid for more than one station. After determining the
length of pipe to be cut, the cement mortar coating shall be removed and the spiral steel
reinforcement cut with cold chisel. For pretensioned concrete cylinder pipes, the spiral steel
reinforcement shall be welded to the steel cylinder prior to cutting the reinforcement. The exact cut
line shall be scribed on the steel cylinder and accurately cut. The butt strap shall be fitted and
centered over the ends of the pipe sections at least three inches. The butt strap shall be field
welded to both the inside, where feasible, and outside of the pipe sections along both edges by full
circumferential fillet welds. The closures shall be coated with cement mortar to the same thickness
as the pipe section. The interior coating shall be steel troweled to a dense smooth finish. The
exterior coating shall be cured for at least 24 hours.

D. Payment. Payment for the furnishing and installation of the various sizes of CONCRETE
CYLINDER PIPE will be made at the respective Unit Price Bids for CONCRETE CYLINDER
PIPE based on the actual linear feet of pipe installed (exclusive of valves, fittings, bends and
adapters), cleaned or pigged and successfully hydrotested.

The Unit Price Bids for the furnishing and installation of CONCRETE CYLINDER PIPE
shall be full compensation for all labor, materials, tools and equipment for all handling, hauling,
unloading, placing, additional curing, cutting, jointing, testing, dewatering and all other incidentals
necessary to complete the work. (For Oahu only: All concrete cylinder pipe shall be Class 250.)
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302.14 PLASTIC PIPE.

A. General. Plastic pipe shall be installed at the location and to the lines, grades and details
shown on the plans. No bending of plastic pipe shall be allowed unless specified otherwise.

Conducting cable such as copper toning wire shall be installed over the entire length of
plastic pipe for "toning" purpose. Unless otherwise specified, conducting cable shall be solid one
piece (no strands) copper wire, No. 8 gauge (American or Brown and Sharpe Gage) or larger. The
wire shall be terminated at valve boxes or manholes and installed in the pipe trench at a location
2 feet 6 inches maximum from the finish grade.

The conductive cable shall not be tied to or in contact with the gate valves or any other
metallic fitting. The wire ends to be terminated in a valve box, meter box, or manhole as detailed
in Division 500 as applicable to the project.

Whenever a cable is required to be joined, the splice will be made by tying the two ends in
a knot and taping with electrical tape or other methods approved by the Manager.

Whenever the cable is required to be jointed it shall be done mechanically using a split-bolt
connector and/or soldered and taped. The conductive cable shall not contact the gate valves or any
other metallic appurtenance or fitting.

When tapping for service connections and air relief valves, service saddles or tapped tees
shall be used. The installation of service saddles or tapped tees shall be as specified for service
laterals and connections. (For Oahu only: Service saddles allowed only for tapping to existing
mains and taps for ball corps at main valves and air relief valves where valves are to be installed in
manholes.)

For plastic pipes, the installation according to the plans and specifications may require
additional fittings, special couplings, and items of work not specified in the plans and specifications
due to the limited ability of plastic pipes to deflect at the joints. Bending of plastic pipes will not be
allowed. All polyvinyl chloride (PVC) pipe deflections shall be accomplished only by the use of
Special PVC deflection couplings. Deflection around curves shall be accomplished only by the use
of PVC deflection couplings.

Any additional design modification and/or work required due to the limited ability of plastic
pipes to deflect at the joints shall be the responsibility of the Contractor and shall be approved by
the Department.

B. Payment. Payment for the furnishing and installation of the various sizes of PVC PIPE,
including all necessary joint accessories, will be made at the respective Unit Price Bids per linear
foot based on the actual linear feet of PVC PIPE installed (exclusive of valves, fittings, bends and
adapters), cleaned or pigged and successfully hydrotested.
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The Unit Price Bids for the furnishing and installation of PVC PIPE shall be full
compensation for all labor, materials, tools and equipment for all handling, hauling, unloading,
placing, cutting, jointing, testing, dewatering, painting, installing, conducting cable, and service
saddles and all other incidentals required to complete the work.

No separate payment for the furnishing and installation of additional fittings, special
couplings, gaskets, lubricants and items of work not specified in the plans and specifications due to
the limited ability of PVC pipes to deflect at the joints will be made; the compensation for such
work shall be deemed to be included in the Unit Price Bid for PVC PIPE.

Measurement and payment for ductile iron fittings shall be as specified in Section 302.15 -
FITTINGS AND SPECIALS (DUCTILE IRON, CONCRETE CYLINDER, PLASTIC PVC PIPE)
of the Water System Standards.

For Oahu only for service connections and air relief valves: Payment for service saddles, if
allowed by the Department, will be made at the respective Unit Price Bid based on the actual
number of SERVICE SADDLES installed and tested. Payment for tapped tees or bossed tees (with
tap sizes specified) will be made at the Unit Bid Price per pound of DUCTILE IRON FITTINGS
based on the total weight of the tapped tees installed and tested.

302.15 FITTINGS AND SPECIALS (DUCTILE IRON, CONCRETE CYLINDER, PLASTIC
PVC PIPE).

A. General. The Contractor shall furnish and install the various types of fittings and specials
(ductile iron or concrete cylinder or PVC) at locations shown on the plans or as directed by the
Manager. Installation shall be in the same manner prescribed elsewhere in these Standards for the
various types of pipe joints. (For Oahu only: Buried ductile iron fittings shall be encased with 2
layers of 8 mil polyethylene wrap.)

For concrete cylinder pipes, fittings may be fabricated to be integral with a straight section
of pipe with the understanding that any field adjustments required will be done at no cost to the
Department.

Copper toning wire shall be installed at all PVC fittings.

B. Payment. Payment for the furnishing and installation of DUCTILE IRON FITTINGS will be
made at the Unit Price Bid per pound or per each fitting, based on the total body weight of the
fittings or the actual number of DUCTILE IRON FITTINGS installed and tested.

The total weight of the various sizes and types of DUCTILE IRON FITTINGS shall be the
sum of the body weights of the fittings based on the weights given in the latest edition of the
"Handbook of Ductile Iron Pipe" by the Ductile Iron Pipe Research Association. If the weight of
any fitting is not given in the handbook, the weight shall be based on the actual weight marked on
that fitting. Weights of jointing accessories are considered incidental.
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Payment for furnishing and installing CONCRETE CYLINDER FITTINGS AND
SPECIALS will be made at the respective Unit Price Bids based on the actual number installed and
tested.

Payment for furnishing and installing PVC FITTINGS inclusive of copper toning wire will
be made at the respective Unit Price Bid based on the actual number installed and tested.

Payment for FLANGED BY BELL ADAPTERS and FLANGED DISMANTLING JOINTS
will be made at the respective Unit Price Bids based on the actual number installed and tested.
Flanges shall be per ANSI B16.1, Class 125 or 250.

The Unit Price Bids for furnishing and installing fittings and specials (DUCTILE IRON or
CONCRETE CYLINDER or PVC) shall be full compensation for all labor, materials, tools and
equipment for all handling, hauling, unloading, placing, poly-wrapping, jointing, testing, bracing
and blocking and other incidentals necessary to complete the work.

302.16 GATE VALVES AND BUTTERFLY VALVES.

A. General. The Contractor shall furnish and install all gate valves and butterfly valves at
locations shown on the plans. Unless otherwise specified, the installation shall be in accordance
with the Standard Details.

Unless otherwise specified, all direct buried valves shall be encased in polyethylene loose
wrap installed by the Contractor. Installation of polyethylene loose wrap shall be in accordance
with AWWA C105. The wrap shall consist of an 8-mil thickness polyethylene tube or flat sheet
installed to completely encase the valve and secured thereto with 2-inch wide plastic adhesive tape.

(For Oahu only: Install 2 layers of 8 mil polyethylene wrap.) (For Hawaii only: Only valves
installed at invert elevation 5 feet or lower shall be encased in polyethylene or as directed by the
Manager.)

All valves shall be thoroughly inspected to insure proper working order before being
installed. When valves show leakage at any point under pressure tests, the valve will be rejected
and shall be replaced at no additional cost to the Department.

All gate valves installed with plastic pipe shall be secured in position with reinforced
concrete blocks and non-corrosive straps. Straps, including bolts, nuts and washers shall be as
shown in the Standard Details. Typical detail of the valve anchorage shall be as shown in the
Standard Details.

Only proper standardized tools shall be used in operating valves.

Valves in manholes shall be supported on concrete or brick pedestals as shown on the
Standard Details.
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Proper size ball corp on both sides of the valve shall be installed in the main. Wherever the
ball corp at the valve must be used for flushing the main, the size of the ball corp shall be the
maximum size permitted for the main. The size of the ball corp shall be as shown in Table 300-5.
Where valves are to be backfilled, the ball corp may be removed and replaced with tapered
threaded brass plugs.

Ball corps shall be as specified under Division 200, Section 208 - SERVICE LATERALS
AND APPURTENANCES.

Table 300-5 - REQUIRED BALL CORP SIZES AT
MAIN VALVES
Diameter of Main
(Inches) Size of Ball Corp
4 17
6 17
8 1-1/2”
12 1-1/2”
16 1-1/2”
20 1-1/2”
24 27
30 2”7
36 27
42 27

After the manhole has been completed or prior to the installation of valve boxes, all valves
shall be cleaned.

B. Payment. Payment for furnishing and installing GATE VALVES and BUTTERFLY VALVES
will be made at the respective Unit Price Bids per each valve, based on the actual number of the
various sizes and types of valves installed and tested.

The Unit Price Bids for furnishing and installing GATE VALVES and BUTTERFLY
VALVES shall be full compensation for all labor, materials, tools and equipment for all handling,
hauling, unloading, placing, jointing, testing, painting and all other incidentals necessary to
complete the work.

302-22



DIVISION 300 - CONSTRUCTION

No separate payment for the furnishing and installation of (1) ball corp(s) and brass plugs
for flushing and chlorinating the mains, (2) reinforced concrete anchor blocks and straps (including
bolts, nuts and washers and the excavation for the blocks) to secure gate valves in position on
plastic pipeline or PVC pipes, (3) by-pass valves, or (4) risers for flushing and chlorination will be
made; the compensation for such work shall be deemed to be included in the Unit Price Bid for
GATE VALVES and BUTTERFLY VALVES.

For Oahu only: Payment for TAPPING VALVES AND SLEEVES will not be made
separately but shall be included in the Lump Sum Bid for water main connection.

302.17 AIR RELIEF VALVES/COMBINATION AIR VALVES (ARV) AND
APPURTENANCES.

A. General. The Contractor shall furnish and install ARVs and appurtenances at the locations
shown on the plans or directed by the Manager. The installation shall be in accordance with the
Standard Details.

The term "appurtenances" shall mean to include all fittings, nipples, unions, ball corp and
vertical check valves if required.

Whenever ARVs (excluding combination ARVs) are to be installed in a potentially
immersed location, a vertical check valve of the respective size and class shall be installed as
directed by the Manager.

All ARVs shall be thoroughly cleaned.
B. Payment. Payment for furnishing and installing ARVs and appurtenances will be made at the
Unit Price bid per each unit, based on the actual number of AIR RELIEF VALVES and
appurtenances installed.

The Unit Price Bid for furnishing and installing ARVs and appurtenances shall be full
compensation for all labor, materials, tools and equipment for all handling, hauling, unloading,

placing, testing, painting and all other incidentals necessary to complete the work.

No separate payment for fittings, ball corps or check valves, if required, will be made; the
compensation for such be deemed to be included in the Unit Price Bid for AIR RELIEF VALVE.
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302.18 SERVICE LATERALS, CONNECTIONS AND PIPES.

A. General. The Contractor shall furnish and install all service laterals, copper pipes and
appurtenances as shown on the plans.

Unless otherwise specified, the term "appurtenances" shall include all fittings, valves, ball
corp, ball stops and any corrosion protection device including polyethylene wrap and plastic tubing,
as required.

All galvanized laterals shall be replaced or reconnected with copper tubing as allowed in the
approved material list unless otherwise noted on the plans.

Upon completion of excavation, the trench bottom shall be brought up to the required invert
grade by backfilling and compacting the trench as specified under Section 302.03B -
PREPARATION OF TRENCH BOTTOM.

All pipes and appurtenances shall be thoroughly inspected and tested prior to installation.
The various types and sizes of service laterals and connections shall be installed at the locations
shown on the plans in accordance with the Standard Details. Where possible, no joints will be
permitted in the paved areas.

For Oahu only: The Contractor shall furnish and install an approved pressure reducing
valve and appurtenances after the property valve in locations where working or static pressure is
expected to exceed 80 pounds per square inch per Uniform Plumbing Code as required by the
Manager and as noted on the plans. Contractor shall verify the existence of existing pressure
reducing valve that needs to be replaced and shall coordinate with each property owner for the
location of this valve. Contractor shall coordinate the pressure setting of each pressure reducing
valve with the inspector assigned to the project. The Contractor shall install Type B meter box with
each pressure reducing valve.

For Oahu only: The Contractor shall furnish and install %-inch PVC schedule 80 conduit
with pull string under the meter boxes, whenever the distance between meter boxes (2 to 12 multiple
meter boxes) is 4 feet or less (edge to edge). Conduit shall extend 2-inches within meter box, keep
both ends exposed, plugged or taped to prevent soil intrusion, as required. For existing slab, saw
cut trench and repair to match existing conditions.

B. Copper Service Laterals and Pipes. All Joints and fittings for copper pipe or copper service
laterals and connections shall be of the soldered type, or other types as approved by the Manager.

In making solder joints, the following procedure shall be followed:

1. Copper tube shall be cut to the desired length with a tube cutter or fine hack saw
(32-tooth blade). Burrs shall be removed with a file or scraper.
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2. The outside of the end that fits into the solder cup of the fitting shall be cleaned with
sandcloth or sandpaper. Dark spots shall be removed.

3. Before soldering, the Contractor shall ensure the copper pipe end section is circular in
shape and not deformed. The Contractor shall use shaping/sizing tools on non-circular
sections to provide a proper connection.

4. For 2-inch and larger pipe, sweat/dress ends of pipe with solder before inserting fittings.

5. The solder cup of the fittings shall be cleaned carefully with a wire brush, sandcloth or
sandpaper. Dark spots shall be removed.

6. Only specially prepared no lead flux or approved equal shall be used. Flux shall be
stirred thoroughly. A light, even coating of flux shall be brushed on to the outside of
the tube and half way into the inside of the fitting. ACID OR ZINC CHLORIDE
SHALL NOT BE USED.

7. The tube shall be inserted into the fitting as far as it will go and turned back and forth a
few times to distribute the flux evenly. THE JOINTS SHALL NOT BE WIPED
(TINNED) BEFORE INSERTING INTO PLACE.

8. The fitting shall be heated uniformly with a torch until the solder melts on contact with
the heated fitting. The flame shall be removed from the fitting. Solder shall be fed to
the joint at only one or two points and not around the full circumference of the tube.
When a ring of solder appears around the tube at the fitting, the feeding of solder shall
be stopped. The excess solder shall be wiped off with a cloth.

9. See Division 500 for the corrosion control requirements for copper services as
applicable to the project.

For Oahu only: The Contractor shall encase the copper tubing at the tap with 8 mil
polyethylene wrap (3 feet minimum long). The Contractor shall install plastic lateral (3 feet
minimum of PE tubing) after the meters.

C. Plastic Service Laterals and Pipes. Installation shall be in accordance with the manufacturer's

recommendation and shall comply with the applicable laws and regulations of the State of Hawaii
and respective County. Minimum curving radius for tubing shall be as shown in Table 300-6:
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Table 300-6 - Minimum Curving Radius

TU.be Size 3/ ” 2 1/ > 1 ”» ”»
(Inches): h 1 1 1 2
Minimum Radius 11 14 19 21 71
(Inches)

Conducting cable shall be installed over tubing for "toning" purposes as directed by the
Manager. Conducting cable shall be solid one piece copper wire, No. 8 gauge (American or
Brown and Sharpe Gage) or larger.

The conductive cable shall not be tied to or in contact with any other metallic fitting. The
ends shall be terminated inside a test box and/or meter box or property valve box (see Division 500
as applicable to the project).

Fittings to be used with PE tubing shall be of the brass compression type or flare type as
manufactured by Ford Meter Box Company or approved equal. Stainless steel insert stiffeners for
PE tubing shall be used at all compression joints.

All pipes, laterals and appurtenances shall be hydrostatically tested separately or in
conjunction with the water main. Test pressure for laterals shall be the same as specified for the
water main.

Upon completion of the test, the trench shall be backfilled as specified under
Section 302.03 - TRENCH BACKFILL.

D. Payment. Unless otherwise specified, the various items of payment covered under service
laterals and connections and appurtenances shall be as follows: Payment for furnishing and
installing various sizes of COPPER LATERALS and types of service connections, regardless of the
lengths of the laterals or connections, will be made at the Unit Price Bid per each unit based on the
actual number installed and tested.

The Unit Price Bids for the furnishing and installation of COPPER LATERALS, service
connections and appurtenances shall be full compensation for all labor, materials, tools and
equipment for all handling, hauling, unloading, placing, testing and all other incidentals necessary
to complete the work.

No separate payment for the furnishing and installation of taps into mains, reconnections to
existing services, transferal of meters, ball corps, ball stops, globe valves, meter splices, brass
pipes, caps, PVC conduits, polyethylene wrap, plastic lateral for isolation and all other
appurtenances will be made; the compensation for such work shall be deemed to be included in the
Unit Price Bid for Service Laterals.
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Payment for VALVE AND METER BOXES, inclusive of cast iron frames and covers will
be made at the Unit Price Bid based on actual number of boxes installed.

Payment for excavation and backfill for service laterals will be made at the Unit Price Bid
for TRENCH EXCAVATION (without Classification) including pipe cushion. Excavation quantity
shall be used on a trench width of 12 inches and a depth of 24 inches (or 3 feet - 6 inches for State
DOT right-of-ways or highways) unless otherwise directed by the Manager.

No separate payment for excavation, backfill and pipe cushion for copper service
connections will be made; the compensation for such work shall be deemed to be included in the
Unit Price Bid for copper service laterals, service connections and appurtenances.

Payment for DOUBLE HUB FITTINGS will be made at the Unit Price Bid as specified in
the proposal. (For Oahu only: Payment for tapped tees or bossed tees (with tap size specified) will
be made at the Unit Price Bid per pound of DUCTILE IRON FITTINGS, based on the total weight
of tapped tees or bossed tees installed and tested.)

For plastic pipe, payment for TAPPED TEES shall be at the Unit Price Bid for each unit
installed as specified in the proposal.

Payment for SERVICE SADDLES will be made at the Unit Price Bid per each unit, based
on the actual number of SERVICE SADDLES installed in place complete.

Payment for the furnishing and installation of the various sizes of COPPER PIPES and
appurtenances will be made at the Unit Price Bid per linear foot based on the actual linear feet of
COPPER PIPES and appurtenances installed and tested.

Payment for PRESSURE REDUCING VALVES and appurtenances will be made at the
Unit Price Bid based on actual number of PRESSURE REDUCING VALVES installed.

For Oahu only: Installation and payment for COPPER LATERAL WITH TYPE A, C, D, E
AND MULTIPLE SERVICE CONNECTIONS shall be based on Division 400, Standard Detail L-21
New Lateral Installation Schematic Detail. Installation and payment for COPPER SERVICE
LATERAL CONNECTION TO EXISTING OR NEW MAIN shall be based on Division 400, Standard
Detail L-22 Lateral Connection Schematic Detail.

302.19 METER BOXES.

A. General. Meter boxes shall be installed for all services at the locations shown on the plans in
accordance with the Standard Details.
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For Kauai only: Type Ill, 1V, and V meter boxes shall be built with sound concrete bricks
set in full mortar beds according to standard masonry practice. A precast concrete box as shown
on the Standard Details may be used in lieu of bricks. The cast iron frames and covers shall be set
in full mortar beds and shall be flush and square with the sidewalk.

For Oahu only: Meter boxes shall be cast-in-place, pre-cast type or CMU wall type as
shown on the Standard Details. Provide concrete slab around meter boxes in non-concrete
sidewalks or dirt areas per Standard Details.

Where meter boxes are installed in sidewalk areas or with concrete slabs, the top of the box
and the cast iron cover shall be flush and square with the sidewalk or slab. Meter boxes shall be 3
feet minimum clear from driveway flares or aprons, ramps and any structures. Meter boxes shall
also be 12 inch minimum clear from right-of-way or property lines.

All meter boxes shall be installed to give a neat and finished appearance.

For Hawaii and Maui Only: Upon completion of the installation, each metal frame and
cover shall be given a coat of high-grade asphaltum.

B. Payment. Unless otherwise specified, payment for the furnishing and installation of
METER BOXES including cast iron frames and covers and concrete slab will be made at the
Unit Price Bid per each unit, based on the actual number of METER BOXES installed.

The Unit Price Bid for the furnishing and installation of METER BOXES shall be full
compensation for all labor, materials, tools and equipment for all handling, hauling, unloading,
placing, bricks, concrete, cast iron frames and covers, painting, concrete slabs and all other
incidentals necessary to complete the work.

Unless otherwise specified, no separate payment for excavation and backfill of METER
BOXES will be made; the compensation for such work shall be deemed to be included in the Unit
Price Bid for METER BOXES.

302.20 FIRE HYDRANTS.

A. General. Hydrants shall be installed at locations shown on the plans in accordance with the
Standard Details.

All fire hydrants shall be installed with the 4Y2-inch nozzle faced no more than 15 degrees

to the left or right of the line running from the center of the hydrant and perpendicular to the street
curb. An adaptor may be required.
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Hydrants shall be installed with the barrel vertical. After the hydrant has been checked for
alignment and grade, the barrel shall be wedged tightly against the side of the trench to prevent any
lateral movement. The wedges may be removed after the concrete anchor block poured at the
bottom elbow has set.

The concrete anchor block shall be placed to at least 12 inches above the invert of the
bottom elbow and shall not be disturbed for a minimum of seven days or as required by the
Manager. For dry barrel fire hydrant, anchor block shall be placed so that the drain holes are not

plugged.

Only standard tools shall be used in operating fire hydrants.

Fire hydrants installed in areas where there are no standard curbing shall be protected by the
installation of DWS 2500 concrete curb guards or guard posts with concrete pads as shown on the
Standard Details or as directed by the Manager.

Prior to final inspection, all exposed fire hydrants and parts to 4 inches below grade shall be
cleared of all oil, grease, dirt or other foreign material, sanded and painted in accordance with
DIVISION 200, Section 206.01 - GENERAL.

For Hawaii, Maui, and Kauai Only: Prior to final inspection, an EPA or FDA approved
non-toxic grease shall be applied to the fire hydrant nozzle threads.

B. Payment. Payment for the furnishing and installation of FIRE HYDRANTS will be made at
the Unit Price Bid per each hydrant, based on the actual number installed and tested.

The Unit Price Bid for the furnishing and installation of FIRE HYDRANTS shall be full
compensation for all labor, materials, tools and equipment for all handling, hauling, unloading,
placing, testing, painting and all other incidentals necessary to complete the work.

Unless otherwise specified, payment for excavation and backfill for fire hydrants will be
made at the Unit Price Bid per cubic yard for TRENCH EXCAVATION (without Classification).

Payment for HYDRANT CONCRETE CURB GUARDS, GUARD POSTS or
CONCRETE PADS per standard details will be made at the Unit Price Bid per each unit, based on
the actual number installed. The unit price bid shall be full compensation for all labor, materials,
tools and equipment for all concrete, excavation, backfill, formwork, bracing, curing and all other
incidentals necessary to complete the work.
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302.21 FIRE HYDRANT MARKERS.

A. General. Installation of hydrant markers shall conform to Section 629.03 Construction
Requirements for Pavement Markings of the Hawaii Standard Specification for Road, Bridge and
Public Works Construction, of the State of Hawaii, Department of Transportation, Highways
Division. In addition, the following construction requirements for hydrant markers shall be
adhered to:

1. Hydrant markers shall be applied to surfaces that have been thoroughly cleaned and are
free of dirt, dust, curing compound, grease, oil, moisture, loose aggregates and other
material which would adversely affect the bond of the adhesive.

2. In the installation of hydrant markers, the cleaning of Portland cement concrete and
asphalt concrete surfaces shall be by blast cleaning. Clean, newly placed asphalt
concrete need not be blast cleaned unless the surface contains an abnormal amount of
asphalt or surface is contaminated with dirt grease, oil or any other material which
would adversely affect bonding.

3. The location of hydrant markers shall be as shown in the Standard Details. Contractor
shall check with the nearest County Fire Department Battalion Chief for verification of
final location of markers.

B. Payment. Payment for HYDRANT MARKERS will be made at the Unit Price Bid based on
the actual amount installed, or shall be included in the lump sum payment for the item involved,
whichever is specified.

The Unit Price Bid for HYDRANT MARKERS shall be full compensation for all labor,
materials, tools and equipment necessary for furnishing and installing HYDRANT MARKERS and
all other incidentals required to complete the work.

302.22 CONCRETE BLOCKS, JACKETS, BEAMS, CURB GUARDS, SLAB FOR
FIRE HYDRANTS AND METER BOXES, MANHOLE AND VALVE BOX COLLAR.

A. General. All pipelines and appurtenances subject to unbalanced thrusts shall be properly
braced with plain or reinforced concrete reaction blocks. Unless otherwise specified, concrete for
thrust and test blocks, jackets, reaction beams, curb guards and slabs for fire hydrants shall be
DWS 2500, mixed, placed and cured as specified under Section 303.03 - CONCRETE WORK.
Contractor shall notify the Department two days prior to concreting operations. No concrete shall
be placed before the forms, reinforcing, and other details have been checked and specific
authorization to proceed with concreting operations is given by the Manager. Concrete placed
without such authorization will result in rejection of the concrete placed, and the Contractor shall
bear all cost of removal and replacement.
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Wherever required, thrust and test blocks shall be constructed of reinforced concrete. All
jackets and thrust beams shall be of reinforced concrete and shall be constructed to the dimensions
and details shown on the plans or the Standard Details.

Concrete thrust blocks, beams, test blocks, and jackets shall be allowed to cure for not less
than seven (7) days prior to the application of pressure, or as approved by the Manager.

Concrete curb guards or slabs for fire hydrants shall be constructed to the dimensions shown
on the Standard Details and at the location shown on the plans or as directed by the Manager.

All sections of water main that require reinforced concrete jackets shall be ductile iron pipe
with ductile iron fittings, or concrete cylinder pipe with concrete cylinder fittings. All reinforced
concrete jackets on existing utilities shall conform with the City, County, State or the utility
owner’s standards.

Due to varying soil conditions, whenever test or thrust blocks or beams for horizontal or
horizontal-vertical bends are required, the dimensions and details of the blocks shall be furnished to
the Contractor by the Engineer who prepared the plans. The design of the blocks shall be furnished
after the Contractor has excavated the trench at the required location to verify the ground
conditions. (For Oahu only: For projects awarded by the Manager, the Department will furnish
the design and details of the blocks. The Contractor shall allow sufficient time in their schedule to
allow for design changes.)

Where connections to existing mains are to be made, the Contractor shall construct
whatever concrete blocks are required and furnish all structural struts or steel materials required to
temporarily secure the fitting in place until the concrete is poured and has hardened.

B. Payment. Unless otherwise specified payment for concrete thrust and test blocks, jackets and
thrust beams will be made at the Unit Price Bid per cubic yard for CONCRETE, based on the
actual quantities placed, computed on the theoretical dimension limits set by the Manager.

For Oahu only: Payment for STANDARD REINFORCED CONCRETE JACKET FOR
WATER MAINS inclusive of ductile iron or concrete cylinder pipe and fittings and reinforcing steel
will be made at the Unit Price Bid per linear feet based on the actual linear feet of concrete
jacketed pipe and fittings installed. Payment for reinforced concrete jacket inclusive of reinforcing
steel for existing utilities will be made at the Unit Price Bid per linear feet of concrete jacket.

The Unit Price Bid for concrete shall be full compensation for all labor, materials, tools and
equipment for all concrete, forms, tie wire and chairs, bracings, straps, structural struts, surface
finishing, curing, mixing, hauling, furnishing and placing reinforcing steel and all other incidentals
necessary to complete the work.
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Unless otherwise specified, payment for excavation and backfill, exclusive of trench
excavation, for concrete thrust and test blocks, jackets and thrust beams, will be made at the
Unit Price Bid per cubic yard for TRENCH EXCAVATION (without Classification) based on the
quantity excavated, computed on the theoretical dimension limits set by the Manager.

No separate payment for reinforcing steel, straps and structural struts will be made; the
compensation for such work shall be deemed to be included in the Unit Price Bid for CONCRETE.

302.23 MANHOLES.

A. General. Manholes shall be constructed wherever specified on the plans or directed by the
Manager. Manholes shall be constructed in accordance with the Standard Details or as shown on
the plans.

As specified in DIVISION 100, Section 103.02 - MANHOLES AND VALVE BOXES,
manbholes in lieu of valve boxes shall be constructed unless otherwise specified. The manhole
construction shall be waterproofed where water is encountered.

Upon completion, all manholes, including reconstructed or adjusted manholes, shall be
thoroughly cleaned of all debris and the frames and covers painted with one coat of approved
asphaltum paint.

B. Walls. Manhole walls shall be constructed of pre-cast or cast in place reinforced concrete,
brick, or reinforced hollow block with reinforcing as required in accordance with standard masonry
practice. The sizes and dimensions shall be as shown on the Standard Details.

A space of at least 2 inches shall be left between the wall and the upper half of the barrel of
the pipe. This space shall be filled with asphalt or premolded asphaltic filler.

C. Top and Bottom Slabs. Manhole top and bottom slabs shall be of concrete with reinforcing
steel and shall be constructed in accordance with the dimensions and notes shown on the
Standard Details.

D. Reconstructing Existing Manholes. Existing manholes to be reconstructed to the required
elevations shall be done in accordance with applicable provisions of the Water System Standards
and as directed by the Manager. Materials to be used for the reconstruction of manholes shall be of
the same quality as used for new manholes. The existing cast iron frame and cover shall be
carefully removed, cleaned and painted with approved asphaltum paint prior to installation. The
Contractor shall replace any frame and cover damaged during removal at no additional cost to the
Department. Frames and covers to be adjusted shall match new finish grades.

Whenever required, the cone portion of the existing manhole shall be demolished and
reconstructed to bring the frame and cover to the finish elevation.
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Maintain interior height clearance (head room) per standard detail and clearance between
top of valve and bottom of covers or roof slabs when adjusting manholes.

E. Payment.

1. Manhole Walls. Unless otherwise specified, payment for walls for the various types and
sizes of manholes will be made at the Unit Price Bid per linear foot of depth based on the actual
depth of wall installed, measured from the top of the floor slab to the bottom of the top slab for
Type "A", “A-17, “D” and “E” manholes and from the top of the floor slab to the bottom of
the manhole frame for Types "B" and "C" manholes.

The Unit Price Bid for MANHOLE WALL shall be full compensation for all labor,
materials, tools and equipment for all concrete, reinforcing steel, bricks, hollow blocks, mortar,
forms, reinforced lintels, manhole rungs, asphalt, manhole frames and covers, eyebolts,
painting, cleaning up, acceptable waterproofing type and all other incidentals necessary to
complete the work.

2. Manbhole Slabs. Payment for Manhole Slabs will be made at the Unit Price Bid per cubic
yard for DWS 3500 CONCRETE, computed in accordance with the dimensions shown on the
Standard Details.

The Unit Price Bid for MANHOLE SLABS shall be full compensation for all labor,
materials, tools and equipment for all concrete, reinforcing steel, lift ports and appurtenances,
cleaning up and all other incidentals necessary to complete the work.

3. Waterproofing. No separate payment for waterproofing or plaster coat will be made; the
compensation for such work shall be deemed to be included in the Unit Price Bid for
MANHOLE.

4. Adjusting Manholes. Payment for adjusting the various types of existing manholes to the
required grade, when adjustment depths exceed six inches, will be made at the Unit Price Bid
per linear foot depth of wall for RECONSTRUCTED MANHOLES. The Unit Price Bid shall
be full compensation for all labor, materials, tools and equipment for all bricks, mortar,
concrete, reinforcing steel, forms, excavation and backfill, cleaning up, painting, and all other
incidentals necessary to complete the work.

Payment for adjusting the various types of existing manholes to the required grade when
adjustment depths are less than six inches, will be made at the Unit Price Bid per each unit for
ADJUSTING MANHOLES. The Unit Price Bid shall be full compensation for all labor,
materials, tools and equipment for all excavation and backfill, bricks, mortar, cleaning and
painting frames and covers and all other incidentals necessary to complete the work.
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302.24 VALVE BOXES.

A. General. Valve boxes for gate valves, air relief valves, butterfly valves and cleanouts shall be
installed in accordance with the Standard Details. Valve boxes shall be installed 3 feet minimum
clear from gutter, curbs, utilities and any structures.

The standpipe shall be set plumb and centered over the valve stem. Backfill around the
valve and standpipe shall be made by hand to 8 inches below the surface of the ground and
compacted. Compaction of backfill shall be done with approved pneumatic tampers.

The cast iron frame and cover shall be set firmly to grade. A 4” thick concrete slab shall be
poured to secure the frame.

All cast iron covers shall be close fitting to avoid rattling due to the passing traffic. All
defective frames and covers shall be replaced to the satisfaction of the Manager.

Upon completion of installation, valve box frames and covers shall be cleaned and painted
with one coat of approved asphaltum paint.

Existing valve boxes to be reconstructed to the required elevation shall be done in
accordance with the applicable provisions of the Water System Standards. The existing standpipe
shall be replaced with one having the correct length to bring the valve box to the required
elevation. The existing standpipe may be reused if so approved by the Manager.

B. Payment. Payment for the furnishing and installation of VALVE BOXES will be made at the
Unit Price Bid per each unit, based on the actual number installed and accepted.

The Unit Price Bid for the furnishing and installation of VALVE BOXES shall be full
compensation for all labor, materials, tools and equipment for all excavation and backfill, cast iron
frames and covers, 8-inch pipe collar, concrete anchoring pad, brick leveling course, pipe cushion,
painting, cleaning up and all other incidentals necessary to complete the work.

Payments for ADJUSTING EXISTING VALVE BOXES to the required grade will be made
at the Unit Price Bid per each unit for adjusting valve boxes, based on the actual number adjusted.
The Unit Price Bid shall be full compensation for all labor, materials, tools and equipment for all
excavation and backfill; concrete; pipe cushion; brick leveling course; removing, cleaning, painting
and reinstalling cast iron frames and covers; new pipe collar if required and all other incidentals
necessary to complete the work.
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The number of valve boxes constructed with salvaged frames and covers will be paid for at
the Unit Price Bid per each unit for "VALVE BOXES, REINSTALLING SALVAGED FRAMES
AND COVERS". The Unit Price Bid shall be full compensation for all labor, materials, tools and
equipment for removing, cleaning, painting and reinstalling frames and covers; excavation and
backfill; furnishing and installing pipe collars; brick leveling course; concrete anchoring pad;
pipe cushion and all other incidentals necessary to complete the work.

No separate payment for backfilling around valve boxes with black sand, sand or coral chips
and for temporary backfill and additional excavation to expose the risers after chlorination will be
made; the compensation for such work shall be deemed to be included in the Unit Price Bid for
installing valve boxes.

302.25 EXISTING WATER SYSTEM.

The Contractor's attention is called to the existing water system and appurtenances now
serving the area to be improved. The system shall be maintained in service until such time as the
new mains, service laterals and service connections are installed, tested, chlorinated, flushed and
the existing services transferred to the new system.

The Contractor shall coordinate the securing of the existing water system with the
Department prior to excavating behind or removing any existing thrust blocks, structural struts or
reaction beams, or any fittings such as tees, plugs, caps, bends, offsets, and valves, or any other
pipeline appurtenance. The Contractor shall be responsible for all associated damages resulting
from failure to adequately secure the existing system.

The Contractor shall notify the Department of any damage to the existing water system.
The Department will perform all necessary repairs and the cost shall be paid for by the Contractor.

After the new water system and appurtenances or portions thereof including service laterals,
service connections and meter boxes have been installed, the Contractor will remove existing
meters and reconnect them to the new system under the coordination and inspection of the inspector
assigned to the project.

302.26 WATER SUPPLY.

Where water is available from the Department's system, the Contractor may apply for water
service for construction purposes. The Contractor shall furnish and install all materials, including
temporary pipe and fittings, pumping and storage facilities necessary to provide an adequate water
supply for construction purposes. After the construction meter, the Contractor shall furnish and
install an approved backflow prevention device.
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Unless specified otherwise, the Department will charge for water used in the installing,
backfilling, testing, flushing and chlorinating of water mains. The quantity of water used will be
measured by meters furnished, installed and disconnected by the Department. The Contractor shall
make all necessary arrangements with the Department for such installation and disconnection.

A cash deposit or rental charge equal to the Department's estimated cost will be required
prior to the installation of the water service. Upon disconnection, the Department will compute the
actual cost and will refund any balance of the deposit. Should the cost exceed the deposit, the
Department will render an invoice for the additional amount which shall be paid for by the
Contractor. The actual cost will include the installation and disconnection of meters and such other
cost of replacements or repairs as may be required because of injury or damage to the Department's
meters, hydrants or other property while being used on the Project.

Where water is not available from the Department's system, the Contractor shall furnish and
install at the Contractor’s expense all equipment and materials necessary to provide an adequate
water supply for the Project.

302.27 PIPE CLEANING.

Pipe shall be thoroughly cleaned and flushed during or after installation prior to the
hydrotesting work.

Unless otherwise specified, cleaning shall be by the use of “pigs” introduced into the
pipeline and run completely through all installed pipelines excluding branch lines for fire hydrants
and service laterals. Bare foam "pigs" shall be used to swab piping clean as each length of the
pipeline is installed. Cleaning and "pigging" of the pipeline shall be considered incidental to the
installation of the new pipeline.

For Kauai Only: “Pigs” shall consist of a cylindrical piece of polyurethane foam with a
density of 1.25 to 1.45 pounds per cubic foot. For waterlines up to 8” in diameter, the diameter of
the pig shall be 2” larger than the pipe to be cleaned and 18” long. For 127 diameter waterlines,
the pig shall be 16” in diameter and 30” long. For 16” diameter waterlines, the pig shall be 20” in
diameter and 36 long.

For Oahu Only: The type, density, size, diameter and length of the pig shall be submitted
for review and approval by the Manager prior to pigging work. “Pig” shall be used per
manufacturer’s specifications. Prior to use, the "pig" shall be submerged in a chlorine solution of
1 0z. of 5% chlorine bleach in 5 gallons of water. Manual sweeping, hand cleaning or swabbing
may be allowed in lieu of “pigging” as approved by the Manager.

For Maui Only: All mains 16-inch and larger shall be pigged and flushed prior to testing.

Mains smaller than 16-inch may be flushed only at a velocity greater than 2.5 fps. When adequate
water is not available for high volume flushing, the main shall be pigged.
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302.28 PIPE PRESSURE TESTS.

A. General. All water mains and appurtenances including service laterals and service connections
shall be subjected to a hydrostatic pressure test as shown on the plans by the Contractor in the
presence of the Manager or the Manager’s authorized representative.

A separate test shall be made on each section of the pipeline and its appurtenances wherever
any section of the work can be segregated as a unit. If valves are available at each end of the
section, the test shall be made between the valves. If valves are not available, a plug or cap shall
be installed and properly braced to withstand the required test pressure. When a section of the
work is ready for testing, the ball corp installed in accordance with the Standard Details, shall be
connected by suitable piping to the test pump. A ball stop shall be installed between the tap and
pump. A pressure gauge furnished by the Manager shall be installed between the ball stop and the
tap.

The section of pipe to be tested shall be completely filled with water. Care shall be taken to
insure that no air pockets exist. The ball stop shall be opened and the hydrostatic pressure raised to
the required pressure called for on the plans. Where valves and appurtenances are included in the
segment under test, the rated pressure of these materials shall not be exceeded.

The ball stop shall be shut and the gauge observed for 30 minutes.

For Kauai Only: All water mains and appurtenances including service laterals,
fire hydrants and service connections shall be subjected to a 150 psi hydrostatic pressure test for
either:

1. One (1) hour with a drop in pressure of no more than three (3) psi. Pipe and joints
may be backfilled.

2. Thirty (30) minutes with a drop in pressure of no more than ten (10) psi. All joints of
the pipe must be exposed during test.

For Maui Only: In lieu of the above pressure test, mains and appurtenances shall be
subjected to hydrostatic testing in accordance with the latest AWWA C600, “Standards for
Installation of Ductile Iron Water Mains and their Appurtenances”, to a pressure of at least
1.5 times the working pressure. Unless otherwise stated in the construction documents, the
pressure test and leakage test shall be performed at 225 pounds per square inch pressure.

The Manager may require tests to cover any section or any combination of sections, and
may require additional tests to be made at any time.

All equipment and material necessary for tests shall be furnished and installed by the
Contractor.
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After all leaks have been stopped and the test completed, brass tapered threads plugs shall
be furnished and installed by the Contractor in holes made for testing purposes.

For Hawaii Only: All pressure testing shall be performed just prior to the finish paving of
the roadway.

B. Payment. No separate payment for the hydrostatic pressure test of pipes and appurtenances
will be made; the compensation for such work shall be deemed to be included in the Unit Price
Bids for the installation of the various sizes and types of pipes including appurtenances.

302.29 CHLORINATION OF WATER PIPELINE.

A. General. Upon completion of the installation of the water system and pressure testing, the
Contractor shall flush and disinfect the water system.

Unless otherwise specified. The Contractor shall perform all work necessary for the
disinfection of water pipelines under the supervision and coordination of the Manager or the
Manager’s authorized representative.

The Contractor shall install temporary risers adjacent to certain valves for disinfection
purposes prior to the start to backfill. After the water mains have been certified by the Department
or otherwise directed by the Manager, the Contractor shall remove the risers. The excavation
necessary to expose these risers and the final backfill shall be performed by the Contractor.

The Contractor shall expose all service connections for chlorination. After completion of
the chlorination and flushing, the Contractor shall backfill the connections.

B. Disinfection Procedure (for Hawaii and Kauai only). The disinfection and sampling
procedure shall be as follows:

1. Preliminary Flushing. Where conditions permit, mains shall be flushed with maximum
available pressure and velocity. Adequacy of turnovers shall be determined by the
absence of particles. During all flushing operations, the Manager or the Manager’s
authorized representative shall determine the rate of water use.

2. Chlorination. The Contractor shall submit to the Manager, for approval, a sketch
showing locations of sampling points and a plan or schedule delineating the method or
steps the Contractor proposes to use to accomplish the work. The following methods
for chlorination may be used.:

A.  Flush new system adequately with chlorinated water of at least 50 mg/l
concentration.

B.  Retention of chlorinated water (50 mg/l) overnight.
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C. Expose interior surfaces of pipes with chlorinated water (300 mg/l) for
three (3) hours.

3. Sampling. Unless otherwise directed, microbiological samples shall be taken in all
cases after all chlorine has been flushed out, as evidenced by readings from a low
range chlorine test kit. Sampling shall be done by the Contractor under the
coordination of the inspector assigned to the project. Sampling bottles shall be
furnished by a certified laboratory. Under no circumstances shall the sample bottles
be rinsed out.

The Contractor shall collect two (2) water samples per sample point. The first sample
shall be taken immediately after the main is flushed of chlorine and the second sample
shall be taken 20 to 28 hours later.

4. Certification. The water samples shall be analyzed by a laboratory certified by the
State Department of Health. The laboratory shall be certified to test for coliforms in
potable drinking water.

The disinfection procedure shall be considered acceptable after the laboratory test
results show the following for each water sample collected:

1. Total coliform counts equal to zero (0); and
2. Total bacteria count is less than 200 colonies per 100 mils.

If any water sample fails to meet the criteria noted above, the disinfection of mains
shall be repeated. After the main is re-disinfected, new water samples shall be
collected at all sample points.

The Contractor shall submit a certification that the water system has been disinfected
according to these standards. The Department reserves the right to evaluate additional samples
before certifying a main.

All costs associated with the microbiological testing shall be at the Contractor's expense.

C. Disinfection And Sampling Procedure (For Oahu only). The disinfection and sampling
procedure shall follow the steps below:

Step 1 - Preliminary Flushing: Where conditions permit, mains shall be flushed with
maximum available pressure and velocity. Adequacy of turnovers shall be determined by the
absence of particles. During all flushing operations, the Manager or the Manager’s
authorized representative shall determine the rate of water use.
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Step 2 - Chlorination: The Contractor shall submit to the Manager, for approval, a sketch
showing locations of sampling points and a plan or schedule delineating the method or steps
the Contractor proposes to use to accomplish the work. The following methods for
chlorination shall be used:

a. The following chlorination and water sample collection procedure shall apply to all
water pipeline projects:

Step 1: Chlorinate main by filling with water and introducing chlorine in sufficient
quantity to obtain a minimum chlorine concentration of 50 parts per million. Leave
chlorinated water in main overnight.

Step 2: Flush main with fresh water until all chlorine has been flushed out as
evidenced by the N, N-diethyl-p-phenylenediamine (DPD) test, then collect a water
sample while continuing to flush the main.

Step 3: Repeat Steps 1 and 2. After collecting the second water sample, stop flushing
and allow the water to stand in the main overnight.

Step 4: Thoroughly flush the main with fresh water until all water that had been
standing in the main overnight has been flushed out. Stop flushing and let the water
stand in the main for one hour. Collect a water sample.

b. The main is deemed acceptable and certified when (1) two consecutive water samples,
collected 24 hours apart under Steps 1 and 2, show no total and no fecal coliform and
less than 200 colony forming units (CFU) of total bacteria and (2) the sample of water
held in the main for one hour, collected under Step 4, also shows no total and no fecal
coliform and less than 200 CFU of total bacteria.

c. Chlorination, flushing, sampling and testing will be extended should unsatisfactory
results be encountered. Any sample that shows positive coliform presence or total
bacteria greater than 200 CFU is unsatisfactory.

d. Steps 1 and 2 may be repeated before collecting the one hour hold sample specified in
Step 4. Repeating Steps 1 and 2 is recommended in the event samples show the
presence of coliforms and/or increasing total bacterial results from one sample to the
next.

e. Water samples that show the presence of atypical colonies, debris or results
inconsistent with existing water are subject to reconfirmation. The Manager reserves
the right to request and test additional water samples in the interest of safeguarding
public health and safety at no additional cost to the Department.
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D. Disinfection Procedure (for Maui only). Chlorination of water mains shall be in accordance
with AWWA C651-"Standards For Disinfecting Water Mains. "

The disinfection procedure specified are for guidelines only and the Department does not
guarantee certification after one application. Disinfection of mains shall be repeated until samples
show absence of coliforms. The Department reserves the right to request and test additional water
samples in the interest of safeguarding public health and safety at no additional cost to the
Department. A certified bacteriological test result shall be provided within one week prior to
placing the system in service.

E. Disposal of Chlorinated Water. The Contractor shall be responsible for the proper disposal
of chlorinated water to safeguard public health and environment in accordance with applicable
Department of Health and NPDES requirements.

F. Repetition of Procedure. Disinfection of mains shall be repeated until samples show absence
of coliforms.

G. Procedural Guideline. The disinfection procedures hereinabove are guidelines only and the
Department does not guarantee certification after one application.

H. Payment. Payment for the CHLORINATION AND FLUSHING of the water system will be
made at the respective Lump Sum Price in the Bid. The Lump Sum Price shall represent full
compensation for furnishing all materials and for all labor, tools, equipment and incidentals
required for the chlorination and flushing of the water system inclusive of all incidental work. No
additional payment will be made due to repeat operations. The Contractor shall provide and install
at the Contractor’s own expense all water supply equipment and materials, including all temporary
pipes and fittings and all pumping facilities which are necessary for transporting water from the
nearest available source to the project site. (For Oahu only: Water for the first two chlorinations
or flushings will be furnished by the Department at the nearest available source at no cost to the
Contractor. In the event that more than two chlorinations or flushings are required, the Contractor
shall be charged for the water used.)

302.30 CONNECTIONS, RELOCATIONS & LOWERING OF WATER MAINS AND
LATERALS.

A. General. Whenever connections to, relocations of or lowerings of existing mains and service
laterals are required, the Contractor shall perform all work necessary for the installation of the
water mains and appurtenances as shown on the plans, under the coordination of the Manager or
the Manager’s authorized representative.
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The Contractor shall submit to the Manager, for approval, a detailed sketch of the
connections, relocation, or lowering showing all pertinent fittings and data in relation to the
existing main, as well as schedule delineating the method or steps the Contractor proposes to follow
to accomplish the connection, relocation, or lowering. The Manager will schedule the connection
only after the Contractor’s detailed sketch and schedule are submitted and approved. The
Contractor shall provide the labor, materials and equipment, whether shown on plans or not,
necessary to complete the connection work within the allowable shutdown period as noted on plans
or as determined by the Manager.

The Contractor shall verify in the field, prior to submitting the sketch and schedule for
approval, the materials required for connection based on the schematic layout. Should additional
materials (pipes, fittings, etc.) be required, the Contractor shall obtain written approval from the
Department.

The Contractor shall notify the Manager at least five (5) working days prior to the
scheduled connection, relocation or lowering. The duration for doing the work will be determined
by the Manager in order that water consumers will be inconvenienced as little as possible.

For Oahu Only (unless otherwise specified on the plans): All 12-inch and smaller water
main construction requiring shutdown connection shall be scheduled for normal working hours at
six (6) hours maximum downtime where only residential areas will be affected. For business and
commercial areas, shutdown connection shall be scheduled for after working hours at six (6) hours
maximum downtime. For shutdown connection on mains larger than 12-inches, the Contractor
shall meet with the Manager to review, discuss and approve the Contractor’s connection detailed
sketch, sequence and schedule. The Contractor shall provide sufficient time in the Contractor’s
schedule to attend one or more pre-connection meetings prior to the connection work. The
Manager will determine the allowable shutdown period or duration for connections on mains larger
than 12-inches.

The Contractor shall have at the site all necessary pipe and appurtenances, jointing materials
and all other materials for the work and shall also have completed all the necessary excavation as
directed by the Manager. At all connections to the existing main, like materials (except asbestos
cement pipes) shall be used to replace the existing main. For connection to existing asbestos
cement pipes, the Contractor shall remove the entire pipe length between joints and replace it with
an approved pipe. Direct tap to existing asbestos cement pipes is not permitted.

For connections, the Contractor shall chlorinate the entire inside surface of each connecting
pipe, fitting and material with disinfection solution of five ounces of sodium hypochlorite mixed
with ten gallons of water.

The Contractor shall complete the connection to the existing main only after cleaning,

disinfection and flushing of newly installed mains are accomplished. Any exceptions will be
determined by the Manager.
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The Contractor shall take precaution while working on existing Asbestos Cement Pipes and
shall follow all applicable OSHA, State, and Federal Regulations in the handling and disposal of the
removed sections of pipe. Disposal must be at an approved asbestos material disposal site.

Unless otherwise specified, all abandoned lines shall be cut and plugged with class DWS
2000 concrete. Payment for cutting and plugging shall not be made directly but shall be considered
incidental to the various items of the Proposal. The Contractor shall verify the size and type of line
to be plugged.

With the Manager’s approval, the Contractor may rent from the Department any specialized
tools or equipment, required for connections, which are carried only by the Department. Any
rental of specialized tools or equipment shall include the Department's operator and other personnel
deemed necessary by the Department.

The Contractor shall be responsible for any damages made to the existing water system
during connections, relocations or lowerings. Any costs incurred by the Department to repair any
damages to the existing water system shall be paid for by the Contractor.

B. Payment. Unless otherwise specified, payment for CONNECTIONS TO, RELOCATIONS
OF, OR LOWERINGS OF EXISTING MAINS, which may include the furnishing and installing of
pipes, fittings, fire hydrants, gate valves, tapping sleeves and valves, service saddles, hub clamps
and other appurtenant materials, will be made at the respective Lump Sum Price in the Bid.

The Lump Sum Price shall represent full compensation for furnishing all materials and for
all labor, tools, equipment and incidentals required for connections or relocations or lowerings of
existing mains as shown on the plans and in accordance with these specifications and inclusive of
all incidentals required to complete the work.

No separate payment for cutting, plugging and abandoning existing mains will be made; the
compensation for such work shall be deemed to be included in the Lump Sum Bid for
CONNECTIONS OR RELOCATIONS OR LOWERINGS OF EXISTING MAINS.

No separate payment for installation of by-pass lines including cutting, plugging and
abandoning existing by-pass line will be made; the compensation for such work shall be deemed to

be included in the Lump Sum Bid for CONNECTION TO EXISTING METER.

302.31 REMOVING OR DEMOLISHING, REINSTALLING OR RETURNING EXISTING
PIPES AND APPURTENANCES.

A. General. Whenever it is required to remove and reinstall existing pipes and appurtenances,
such pipes and appurtenances shall be cleaned and painted before being reinstalled.
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During the removal and reinstallation of existing facilities, the Contractor shall take every
precaution to insure continuity of water service including the installation of temporary water lines
when necessary. Provisions for continuity of service shall be as approved by the Manager.

All existing pipes and appurtenances, including fire hydrants, valves and cast iron frames
and covers, to be salvaged shall be cleaned and returned to the Department's storeyard as directed
by the Manager (For Oahu Only: Return to Kalihi BWS Corporation Yard). The Contractor shall
notify the storeyard 24 hours prior to delivering the materials.

Unless otherwise directed by the Manager, existing pipe and appurtenances replaced by like
facilities shall become the property of the Project and shall be removed by the Contractor.

All excavation and backfill shall be performed by the Contractor.
The Contractor shall construct valve boxes or manholes over all relocated valves.

All debris 6-inches and larger shall become the property of the Contractor and shall be
expeditiously removed from the construction site. Demolish and backfill all reaction and test
blocks at connection locations. Demolish and backfill all abandoned manholes, valve boxes and
meter boxes. Backfill the demolition work area as specified for trench excavation.

B. Payment. No separate payment for the removal, cleaning, painting, returning and reinstalling
of existing pipes and appurtenances including fire hydrants, gate valves and cast iron frames and
covers will be made; the compensation for such items shall be deemed to be included in the

Unit Price or Lump Sum Price Bid for the various items in the Bid.

For Oahu only: Payment for the removal, cleaning, painting, returning and reinstalling of
existing pipes and appurtenances including fire hydrants, gate valves and manhole frames and
covers shall not be made directly, but shall be considered incidental to the various items in the bid.

No separate payment for demolishing and backfilling existing reaction and test blocks and
abandoned manholes, valve boxes and meter boxes will be made; the compensation for such work
shall be deemed to be included in the Unit Price Bids for the various items in the Bid.

No separate payment for the costs incurred by the Contractor to insure continuity of water
service including the installation of temporary water lines will be made; the compensation for such
work shall be deemed to be included in the Unit Price or Lump Sum Price Bid for the various items
in the Bid.
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302.32 PIPE HANGERS, LATERAL BRACINGS AND INSERTS.

A. General. Pipe hangers, lateral bracings and inserts shall be installed at the locations shown on
the plans. Hangers, bracings and inserts shall be constructed to the dimensions and notes shown on
the plans.

B. Payment. No separate payment for furnishing and installing pipe hangers, including hanger
rods, inserts, lateral bracings, painting and bolts and nuts will be made; the compensation for such
work shall be deemed to be included in the Lump Sum Bid for DUCTILE IRON PIPE CROSSING
AT BRIDGES.

302.33 PIPE SLEEVES THROUGH RETAINING WALLS.

A. General. Whenever rubble masonry walls or concrete retaining walls are constructed, the
Contractor shall insert pipe sleeves (2-inch minimum diameter) through retaining walls at locations
shown on the plans or as directed by the Manager to facilitate later installation of service
connections.

B. Payment. No separate payment for the furnishing and installation of pipe sleeves through
retaining walls to facilitate later installation of service connections will be made; the compensation
for such work shall be deemed to be included in the Unit Price Bid for the installation of rubble
masonry and concrete retaining walls or service connections.

302.34 CLEANOUTS AND RISERS.

A. General. Cleanouts and risers shall be furnished and installed at locations shown on the plans
or as directed by the Manager to facilitate disinfection of the water mains and appurtenances.

Cleanouts and risers shall be of the materials specified installed in accordance with the
Standard Details, unless otherwise shown on the plans or directed by the Manager.

The sizes of risers shall be the maximum size allowed for the size of the main unless
otherwise directed by the Manager.

After the water mains have been certified for disinfection, all risers and temporary cleanouts
shall be removed. The ball corp for the risers shall remain in place. Gate valves may be removed
and capped as directed by the Manager.

B. Payment. Payment for PERMANENT CLEANOUTS AND RISERS will be made at the
Unit Bid Price, based on the actual amount installed.

The Unit Price Bids for furnishing and installing cleanouts with risers shall be full

compensation for all labor, materials, tools and equipment for all handling, hauling, unloading,
placing, jointing, bracing and blocking and other incidentals necessary to complete the work.
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No separate payment for the furnishing and installation of caps, plugs, nipples, elbows, ball
stops or gate valves will be made; the compensation for such work shall be deemed to be included
in the Unit Price Bid for cleanouts and risers.

Payment for the concrete block will be as specified under the Unit Price Bid for concrete.

No separate payment for the furnishing, installing and removing of temporary cleanouts and
risers will be made; the compensation for such work shall be deemed to be included in the
Unit Price Bids for the various items in the Bid.

For Oahu only: No separate payment for the furnishing, installing and removing of
temporary caps or plugs, cleanouts, risers and concrete blocks for disinfection and pressure testing
work will be made; the compensation for such work shall be deemed to be included in the
Lump Sum Bid for water mains connection.

302.35 VALVE MARKERS.

A. General. Valve markers for establishing the location of valves shall be installed at the
locations shown on the plans or as directed by the Manager. Markers shall conform with the
dimensions and notes shown on the Standard Details.

B. Payment. Payment for the furnishing and installation of VALVE MARKERS will be made at
the Unit Price Bid per each marker based on the actual number installed and accepted. The

Unit Price Bid shall be full compensation for all labor, materials, tools and equipment for all
excavation, backfill, concrete, painting and all other incidental materials and work necessary to
complete the work.

302.36 SLOW CURING ASPHALT (SC-4) PAVEMENT (COLD MIX).

A. General. Upon completion of the backfill and proper compaction, the Contractor, if required
by the Manager, shall place a layer of Slow Curing Asphalt (SC-4) pavement two-inch thick over
the excavated area of the trench within the paved street areas, driveways and sidewalks.

Prior to placing the SC-4, the trench shall be backfilled to the proper grade and compacted
by rolling or by other means approved by the Manager. All depressions shall be brought to grade
and rolling continued until a uniform surface of approximately one inch below the existing
pavement shall be obtained along the entire width and length of the trench.

The SC-4 shall then be placed and rolled to provide a smooth surface with no more than
1/4 inch variation in 10 feet of the paving.
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The Contractor shall maintain the trench in proper shape at all times, eliminating all low
spots and bumps. The Contractor shall provide for the continuous maintenance of the SC-4 paving.
Low spots and bumps, settlement and damages caused by traffic and inclement weather shall be
immediately repaired. The Manager shall have the authority to suspend the project until the trench
is constructed, maintained and repaired per standards.

B. Payment. Unless otherwise specified, payment for furnishing and placing SLOW CURING
ASPHALT (SC-4) PAVEMENT will be made at the Unit Price Bid per square yard based on the
area paved, measured on the basis of the width of trenches specified for excavation in Table 300-1
plus one (1) foot and the length of trench paved. The Unit Price Bid shall be full compensation for
all labor, materials, tools and equipment for all handling, hauling, placing, rolling, maintaining the
proper grade and all other incidentals necessary to complete the work. Payment shall be made only
for the initial layer of SC-4. No additional payment shall be made for the maintenance and repair
of the temporary trench paving.

302.37 RESTORING PAVEMENTS, DRIVEWAYS, SIDEWALKS, CURBS, GUTTERS,
FENCES, WALLS AND MISCELLANEOUS.

A. General. After the backfill has been completed and settled, the Contractor shall replace all
pavements, driveways, sidewalks, curbs, gutters, fences and walls which have been disturbed or
removed in connection with the work in accordance with the "Standard Specifications for Public
Works Construction”, the applicable County Ordinance and all amendments, and Hawaii Revised
Statutes as amended, relating to State and Federal Aid Highways and all applicable OSHA
requirements.

The Contractor shall make all necessary arrangements with the City or County and the
State Highway Department for the restoration and payment of the above-mentioned items.

Restoration of pavement shall be in accordance with the details shown on the plans and done
with equivalent to or better materials.

It is understood that additional replacement of pavements, driveways, sidewalks, curbs,
gutters, fences and walls as may be required due to shoring or bracing, cave-ins, settlement or
breakage outside of the authorized measurement for restoring the above-mentioned items shall be
the Contractor's responsibility.

Where water main crosses an existing railroad track, reconstruction of railroad track and
bedding shall be equal to or better than the existing condition as detailed on the construction plans.

When water main is to be laid on steep unimproved slope, cement rubble masonry pavement
shall be installed with concrete keys and weepholes as detailed on the construction plans.

Where fire hydrants and meter boxes are to be installed on a steep unimproved slope, a
retaining wall shall be installed as detailed on the construction plans or standard details.
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B. Subbase and Base Course. For work within State highways, the Contractor shall perform all
applicable work in accordance with all applicable sections of the “STANDARD
SPECIFICATIONS FOR ROAD AND BRIDGE CONSTRUCTION,” and the latest specifications
for “INSTALLATION OF MISCELLANEOUS IMPROVEMENTS WITHIN STATE
HIGHWAYS”.

For work within City and County streets, the Contractor shall perform all applicable work
in accordance with all applicable sections of the “STANDARD SPECIFICATIONS FOR PUBLIC
WORKS CONSTRUCTION”, of the Department of Public Works of the City of County of
Honolulu and the latest requirements of the City Department of Planning and Permitting.

C. Payment. Unless otherwise specified, payment for RESTORING PAVEMENTS,
DRIVEWAYS, SIDEWALKS, CURBS, GUTTERS, FENCES and WALLS and new CEMENT
RUBBLE MASONRY PAVEMENT will be made at the respective Unit Price Bids based on the
quantities replaced. The Unit Price Bids shall be full compensation for all labor, materials, tools,
and equipment for all handling, removing, placing, maintaining and all other incidental materials
and work necessary to complete the restoration.

For Maui only: Except otherwise provided for in the proposal, all restoration work shall be
incidental to the project and no separate payment shall be made.

Unless otherwise specified, payment for furnishing and placing ASPHALT CONCRETE
PAVEMENT or REINFORCED CONCRETE PAVEMENT will be made at the respective
Unit Price Bid per square yard based on the area paved, measured on the basis of the width of
trenches specified for excavation in Table 300-1 plus one (1) foot and the length of trench paved.
The Unit Price Bid shall be full compensation for all labor, materials, tools and equipment for all
handling, hauling, placing, finishing, maintaining the proper grade and all other incidentals
necessary to complete the work.

No separate payment for the furnishing and installing of subbase and/or base courses,
concrete, reinforcing steel and appurtenances will be made; the compensation for such work shall
be deemed to be included in the Unit Price Bid for ASPHALT CONCRETE and/or REINFORCED
CONCRETE PAVEMENT.

No separate payment for asphalt treated base course or asphalt concrete base course and
subbase course for repaving trenches where reinforced concrete pavement is encountered under
asphaltic concrete pavement shall be made; the compensation for such work shall be deemed to be
included in the Unit Price Bid for ASPHALT CONCRETE PAVEMENT.

Payment for restoration for concrete driveways, sidewalks, curbs and gutters inclusive of
reinforcing steel, wire mesh and all other incidental materials and work will be made at the

Unit Price Bid per cubic yard of DWS 2500 CONCRETE based on the actual quantities installed.

Payment for restoration of RAILROAD TRACKS will be made at the Lump Sum Bid.
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Payment for the installation of CMU RETAINING WALL for meter boxes and fire
hydrants will be made at the Unit Price Bid per linear foot based on the actual linear foot of
retaining wall installed.

302.38 CORROSION PROTECTION.

A. General. Corrosion protection shall be applied to all pipes, valves and fittings wherever shown
on the plans or directed by the Manager.

Types of material and methods of application shall be as shown on the plans, specified in
the Special Provisions or as approved by the Manager.

See Division 500 for the required corrosion control protection and testing of these items as
applicable to the project. All corrosion control items must be tested before acceptance of the
pipeline. Test results shall be submitted to the Manager for approval.

B. Payment. Unless otherwise specified, payment for the furnishing and application or
installation of CORROSION PROTECTION TO PIPES, VALVES AND FITTINGS will be made
at the Unit Price Bid per linear foot based on the actual linear foot of pipes, including fittings and
valves, covered with corrosion protection. The Unit Price Bid shall be full compensation for all
labor, materials, tools and equipment for all handling, application, installation and other incidentals
necessary to complete the work.

302.39 CONFINED SPACES.
The Contractor shall comply with the requirements for the Occupational Safety and Health

Administration 29 CFR Parts 1910.146, Permit-Required Confined Spaces for General Industry
and Hawaii Occupational Safety and Health (HIOSH) Confined Space Standard #12-104-1.
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SECTION 303 - STRUCTURES

303.01 GENERAL.

All construction of structures, facilities and items other than those covered under Section
302 - WATER MAINS AND APPURTENANCES shall be in accordance with this section of the
Water System Standards.

303.02 SITEWORK.
A. Description. This item of work shall include the furnishing of all labor, materials, tools,
equipment and incidentals required for and incidental to earthwork required for the project
construction, including but not limited to the following:

1. Removal of all obstructions encountered below grade.

2. Clearing and grubbing.

3. Excavation, filling and backfilling, fill compaction and grading.

4. Removal and disposal of materials unsuitable for or in excess of those required for fill,
backfill and grading.

5. Importing of suitable fill material.

Additional requirements for Concrete Reservoirs are shown on Section 303.06 -
REINFORCED CONCRETE RESERVOIRS.

B. Clearing and Grubbing. All trees, bushes, stumps and other objectionable materials in the
area to be excavated for the structure, access road and pipeline trenches shall be cleared and
removed. No debris shall remain on or adjacent to the property of the Department. Trees and
bushes designated on the plans or by the Manager to remain shall be preserved and protected from
damage.

Unless otherwise specified, clearing and grubbing shall be considered incidental and cost
thereof shall be included in the cost of excavation.

All trees and branches cleaned from the site may be chipped and shredded for use in

landscaping if allowed as an option to hauling. All chipping and shredding shall be considered
incidental and cost thereof shall be included in the cost of excavation.

303-1



DIVISION 300 - CONSTRUCTION

C. Structure and Site Excavation (without Classification). Excavation shall consist of all
excavation to the depth and lines as shown on the plans for foundation of the structure and pipe

jackets.

1. Reservoir. Excavation for reservoirs shall conform to the following:

a.

Limit of Excavation. Excavation and shoring shall be kept within two feet of the
outside vertical face of foundation.

Excavation shall be carried to the line and grades as shown on the plans or to solid
bearing where necessary as directed by the Manager.

Bottom of excavations shall be compacted to 95% of ASTM D1557 density before
pouring any concrete.

Side slopes in cut areas unless otherwise indicated on the plans or directed by the
Manager shall be one and one-half to one (1-1/2:1). All side slopes shall be finished
true to the line established by the Manager using hand trimming methods if necessary.

Excavation Below Grade. Any excavation below the grade established on the plans for
the foundation of the reservoir, unless authorized by the Manager, shall be replaced
with DWS 2000 concrete (1:3:5 mix) as the Manager may direct. All costs shall be
assumed by the Contractor.

Test Holes. The Contractor shall drill test holes (7/8-inch minimum in diameter) with
pneumatic drills as ordered by the Manager to investigate for cavities under wall at
approximately 20 feet on center and at each column footing. Unless cavities are
encountered, depth of holes shall be four feet below finished excavation. Where
cavities are encountered, the drill holes shall be extended as directed by the Manager.
All cavities shall be filled with DWS 2000 concrete to grade established on the plans.
Test holes shall be considered incidental to reservoir excavation.

2. Other Structures. Excavation for structures shall not be carried below the elevations and
beyond the dimensions shown. Any such over-excavation shall be filled with DWS 2000
concrete or compacted structural fill as directed by the Manager at no cost to the Department.
Bottom of footing trenches shall be compacted before pouring any concrete.

3. Blasting. All explosives shall be used in compliance with local laws and ordinances.

Excessive blasting for "overshooting" will not be permitted. In the case of reservoir
foundation, any "overshot" area, shattered or loosened material outside of the authorized cross
section, shall be removed and backfilled with DWS 2000 concrete. All costs shall be assumed
by the Contractor.
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4. Drainage. Drainage shall be provided and shall consist of the following:

a. Remove water during the course of the work by the use of pumps, drains and other
approved methods.

b. Prevent surface water from running into construction areas and provide temporary
dams, curbs and ditches as may be required.

c. It shall be deemed essential to the performance of the work of this section that during
the construction period the rough grading and excavation for utilities, lines, etc., be
performed in a manner to drain surface and drainage water away from structure and
critical areas. Where deep trenches are required to be left open over weekends, or
other shutdown periods, suitable drainage facilities shall be provided to prevent the
excess water from collecting in the structure and critical areas.

d. Provide surface drainage of areas in and adjacent to the structure at all times by control
of the work to prevent water from running into or collecting at the structure. Should
water accumulate, it shall be removed, and any resulting additional work shall be
performed to remedy the situation at the Contractor’s expense.

D. Fill, Backfill, Finishing and Grading.

1. Structural Fill. Structural fill shall be nonexpansive, granular, fairly well graded,
1%-inch maximum size with less than 10% passing No. 200 sieve. Structural fill shall be
placed as shown on the plans and under concrete slab walkways and A.C. driveway.

2. Cushion Fill. Cushion fill shall be crushed rock well graded from %-inch to %-inch
thickness as indicated on the plans.

3. Yard Subgrade Fill. Yard subgrade fill shall have a Plasticity Index less than 20,
expansion less than 3% (CBR method), 3-inch maximum size and be free of deleterious
substances. Yard subgrade fill shall be installed at all open yard areas and topped by yard
finishing materials to the indicated finish grades.

4. Yard Finishing Material. Yard finishing material at areas to receive landscaping shall be
topsoil consisting of a fertile, friable soil of loamy character and shall contain a normal
quantity of organic matter. It shall be obtained from well-drained arable land and shall be free
from subsoil, refuse, roots, heavy or stiff clay, stones larger than 1-inch in size, coarse sand,
noxious seeds, sticks, brush, litter, and other deleterious substances. Topsoil shall be free
from toxic quantities of either acids or alkaline elements and shall be capable of sustaining
healthy plant life.

Topsoil layer shall be minimum 6 inches deep from the finish grades indicated, or to the top of
roadway header, raked smooth and even, and left in a condition suitable for landscaping.
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5. Gravel Fill Ground Cover. Gravel fill ground cover shall be Grade A, well-graded from
12-inch to 1%-inch.

6. Compaction. Compaction shall conform to the following:

a.

g.

Structural Fill. Structural fill may be end dumped below the water level and rammed
into place. When the fill is above the water table, the fill shall be proofrolled with
heavy earth moving equipment. Soft spots shall be removed and replaced. Above the
water level, the fill shall be compacted in 6-inch layers to 95% of ASTM D1557
density.

Cushion Fill. Cushion fill shall be compacted 95% of ASTM D1557 density.

Yard Subgrade Fill. Yard subgrade fill shall be compacted in 6-inch layers to 90 %
ASTM D1557 density.

Yard Finishing Material. Yard finishing material shall be lightly rolled to a smooth,
even plane with suitable compaction as approved by the Manager, ready to receive
planting.

Gravel Fill Ground Cover. Gravel fill ground cover shall not be compacted.
Backfill. Backfill shall be to the lines and grades as shown on the plans and shall be
done after the formwork has been removed and work has been approved by the
Manager. Backfilling shall be done in 6-inch layers and compacted to 90% ASTM
D1557 density.

Prior to placing fill and backfill, all wood, trash and debris shall be removed.

Grading. Grading shall be to the lines and grades as shown on the plans.

E. Grading Control. All grading, including sub-grading and finished grading of areas covered by
this section, shall be controlled by such intermediate grade stakes and lines as may be necessary to
insure slopes, lines and levels required by finished grade elevations indicated on the plans.

Compacted subgrade shall parallel and conform with control planes established by grade stakes and

lines.

F. Surplus Excavated Material. All surplus excavated material shall become the property of the
Contractor unless otherwise specified, and shall be removed from the site.

G. Clean Up. Upon completion of the work, the entire project site shall be cleared of excavation
materials and debris, tools and equipment and such materials, debris, etc., shall be removed from
the premises.
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H. Additional Requirements.

1.

8.

9.

Visit the site and examine and note conditions as to the character and extent of the work
involved.

. Loads of material moving to or from the site shall be trimmed to prevent droppings

along the street.

. Utility and drainage lines shall be marked for position and adequately protected. Active

lines encountered during excavation shall be shut off at the service main after permission
to do so has been obtained from the Manager and/or the utility company involved.

. The Contractor shall be responsible for the protection and maintenance of existing

service lines throughout the project site.

. Arrangements for water shall be the responsibility of the Contractor.

. Required soil for fill, backfill, trench filling, etc., shall be approved by the Manager and

shall be imported as required. No separate payment for fill, backfill, finishing and
grading will be made; the compensation for such work shall be deemed to be included in
the Unit Price Bid or Lump Sum Bid, whichever is specified, for the item of which it is
a part.

Reference points, such as bench marks, stakes, etc., shall be carefully maintained but if
disturbed or destroyed shall be replaced as directed without additional cost to the
Department.

Signs, lights and barricades shall be installed at danger points to guard against accidents.

All work shall conform to all applicable ordinances and regulations.

I. Payment. Payment for STRUCTURE AND SITE EXCAVATION (without Classification) will
be made at the Unit Price Bid or the Lump Sum Bid whichever is specified. Payment shall
represent full compensation for furnishing all materials, labor, tools, equipment and incidentals
required to complete the various excavation and appurtenant work at the project site.

Quantity to be paid for under Unit Price Bid shall be the total cubic yards excavated
computed on the basis of in place measurement in accordance with the following provisions:

1.

Upper limit shall be the ground surface as shown on the contour map or the actual
ground as it existed prior to the start of excavation unless otherwise specified.
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2.

3.

10.

11.

Lower limit shall be the elevations designated on the plans or directed by the Manager.

Lateral limit shall be 1 foot 6 inches outside the wall footing unless otherwise
specified.

SITE EXCAVATION (without Classification) will be paid for at the Unit Price Bid.
Payment shall represent full compensation for furnishing all materials, labor, tools,
equipment and incidentals required to complete all site excavation and embankment as
shown on the plans. Upper and lower limits shall be as follows:

a.  The upper limit for site excavation shall be the existing ground surface as
indicated by the contour lines on the plans.

b. The lower limit for site excavation shall be the bottom of concrete pads
supporting piping and the transformer; the bottom of the cushion fill in building
areas; the bottom of subbase course in paved areas; the bottom of gravel fill in
gravel fill areas; and the finished grade in all other areas.

No separate payment for STRUCTURE EXCAVATION (without Classification) for
building footings below the bottom of cushion fill will be made; the compensation for
such work shall be deemed to be included in the Lump Sum Price Bid for construction
of the control building.

Filling, backfilling, and placing of structural fill, cushion fill, yard fill, and any other
materials whether on-site or imported, except for gravel fill, will not be paid for
separately but shall be considered incidental to the various other contract items.

Gravel fill ground cover will be paid for at the contract unit price in the proposal.
Payment area shall be the in-place area.

The Contractor shall be responsible for obtaining and paying for any permits required
for clearing, grubbing, grading and stockpiling of surplus excavated materials.

No separate payment for TRENCH EXCAVATION (without Classification) within
building lines will be made; the compensation for such work shall be deemed to be
included in the Lump Sum Price Bid for construction of the control building.

Surfaces of areas to receive ground cover shall be finished smooth. Remove weeds,
debris, and stones larger than 3 inches in size.

No separate payment for MOISTURE BARRIER FOR GRAVEL FILL will be made;

the compensation for such work shall be deemed to be included in the Unit Price Bid
for gravel fill.
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303.03 CONCRETE WORK.

A. Description. This item of work shall include the furnishing of all labor, material, tools and
equipment required for placing concrete to the lines, grades and details as shown on the plans and
as specified in these Standards.

B. Materials. Concrete shall be composed of Portland cement, fine and coarse aggregates and
water mixed as provided hereinafter.

1. Cement. All Portland cement shall conform to "Standard Specification for
Portland Cement" (ASTM C150) for Type I cement.

The Contractor shall submit a certificate of a test with each lot of cement proposed for use on
the project. The Manager may require additional test of the cement as required.

2. Mixing Water. Water used in mixing concrete shall be clean, salt-free, and potable.

3. Concrete Aggregates. Concrete aggregates shall conform with "Standard Specification for
Concrete Aggregates" (ASTM C33) and as follows:

a. Coarse aggregate shall be a mixture of No. 3 coarse and No. 3 fine crushed, dense,
close grain, blue lava rock unless otherwise specified. The specific gravity of rock
shall not be less than 2.65. The gradation of No. 3 crushed rock shall conform to the
requirements as shown in Table 300-7.

b. Fine aggregate shall be a combination of 40% sand and 60% No. 4 Fine by weight.
No. 4 Fine shall be of like quality as No. 3.

The gradation of No. 4 Fine shall conform to the following requirements as shown in
Table 300-8.

Sand shall be clean, free from sticks, dirt, organic matter or other deleterious
substances.
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Table 300-7 - TOTAL PERCENTAGE BY WEIGHTS, PASSING
SIEVES WITH SQUARE OPENINGS
Size No. 5 Size No. 67
Sieve No. 3 Course No. 3 Fine
1" 100 --

1" 90 - 100 100
3/4" 20 - 55 90 - 100
1/2" 0-10 70-90
3/8" 0-5 20 - 55
No. 4 -- 0-10
No. 8 - 0-5

No. 3 Coarse - 1" - 14"

Nominal Size Range:
No. 3 Fine - 3/4" - #4

Table 300-8 - TOTAL PERCENTAGES BY WEIGHT, PASSING

SIEVES WITH SQUARE OPENINGS

Sieve Percent
3/8” 100

No. 4 90 - 100
No. 8 65 - 90
No. 16 30 - 60
No. 50 10 - 30
No. 100 5-15
No. 200 0-10

4. Admixture. Admixtures for concrete mixes specified must be approved the Manager.
Admixtures for concrete to be in contact with potable water shall be certified to be in

compliance with NSF 61.
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C. Proportioning Concrete Mix. The proportions of cement, aggregates and water for the
various classes of concrete shall be established by laboratory tests to meet the requirements
specified in Table 300-9. An approved testing laboratory shall make and test concrete specimens
for compressive strength in accordance with the ASTM Standards.

The Contractor shall submit to the Manager the test reports for all classes of concrete
3000 psi and above to be used on the project. The report shall include the following:

1.

2.

Class of concrete.

Proportion of materials by weight - cement shall be as specified in Table 300-9.
Water cement ratio.

Slump.

Compressive strengths for 7, 14, 21 and 28 days based on the average of three
specimens for each age.

No concrete work for the project shall be allowed until the test report is submitted to the
Manager and the requirements of Table 300-9 are fulfilled.

All costs of tests to determine mix proportions shall be borne by the Contractor.

The Manager shall have the right to make check tests of concrete made with materials
proposed for use in the work and to order such changes as may be required to obtain a workable
mix meeting the requirements specified in Table 300-9.
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DIVISION 300 - CONSTRUCTION

D. Prior Test Records. In the event the Contractor furnishes reliable test records of concrete
made with materials from the same source (quarry) and of quality equal to such materials proposed
for use in connection with the current work, all or part of the strength test specified hereinbefore
may be waived by the Manager.

E. Workability of Concrete. The concrete shall be of such consistency and composition that it
can be worked readily into the corners and angles of the forms and around the reinforcement
without permitting the materials to segregate or free water to collect on the surface. Subject to the
limiting requirements of Table 300-9, the Contractor shall adjust the proportions of cement and
aggregates as may be necessary to produce a mixture which will be easily placeable at all times,
due consideration being given to the methods of placing and compacting used on the work.

In general, the consistency of concrete mixtures shall be as follows:
1. The mortar clings to the coarse aggregates;
2. The concrete is not fluid as to segregate when transported to the place of deposit;

3. The concrete, when dropped directly from the discharge chute of the mixer, shall
flatten out at the center of the pipe and not flow at the edges;

4. The mortar shall show no free water when removed from the mixture; and,

5. The upper layer of the set concrete shall show a cement film upon the surface but shall
be free from laitance.

To determine the amount of water to be used, a technician shall sample the aggregate for
moisture content and shall make the necessary adjustment of water required. Slump test shall be
made from the first truckload of concrete at the concrete batching plant prior to any concrete
leaving the plant. Water content shall then be adjusted if necessary to meet the slump requirement
for all succeeding concrete mixes.

F. Changes in Proportions or Materials by Manager. If during the progress of the work, it is
found impossible to secure concrete of the required workability with the materials being furnished
by the Contractor, the Manager may order such changes in proportions as may be necessary to
secure the desired properties, subject to the limiting requirements shown in Table 300-9.

Any changes so ordered shall be made at the Contractor's expense and no extra
compensation will be allowed by reason of such changes.
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DIVISION 300 - CONSTRUCTION

G. Measurements of Materials. Concrete materials shall be measured by weighing, except as
otherwise specifically authorized by the Manager. The apparatus provided for weighing the
aggregates and cement shall be suitably designed and constructed for this purpose. Each size of
aggregate and the cement shall be weighed separately. The accuracy of all weighing devices shall
be such that successive quantities can be measured to within one percent of the desired amount.
The mixing water shall be measured by weight or by approved metering device. The water
measuring device shall be susceptible to control accurate to + 0.5% of the capacity of the metering
device. All measuring devices shall have been recently calibrated prior to the batching of concrete.
The Manager may require a certificate of calibration from a responsible testing service other than
the organization of the Contractor or subcontractor supplying concrete materials for the work. All
measuring devices shall be subject to approval.

The Contractor shall at all times during concreting operations give free access to all parts of
the batching plant to an inspector or other authorized representative of the Manager to inspect the
quality and proportions of the materials in accordance with the Water System Standards.

H. Truck Mixing (Mixed-in-Transit Concrete). Unless otherwise authorized by the Manager,
the mixing of concrete shall be done on a truck mixer of approved type which will insure a uniform
distribution of the material throughout the mass. Mixed-in-transit concrete shall be in accordance
with the "Standard Specifications for Ready-Mix Concrete" (ASTM C94).

The Contractor shall certify to the Manager prior to the beginning of concreting operations
that sufficient truck mixing equipment has been made available to assure continuity in pouring
operations.

I. Time of Hauling Ready-Mixed Concrete. Concrete transported in a truck mixer, agitator, or
other transportation device shall be discharged at the work site within 1% hours after water is
added to the concrete materials.

J. Job Site Mixing. All mixers shall be of an approved truck type. The Contractor shall provide
a loading machine and operate enough mixers to efficiently carry on the work and to avoid "cold
joints" in the concrete work. The mixing shall be carefully done using only sufficient water to
produce a mix plastic enough to run freely. All batches shall be proportioned at the central
batching plant as specified elsewhere in these Standards and transported to the loading machine in
trucks designed for the purpose. The batch loading machine shall be available for inspection by the
Manager not less than 24 hours before concrete is poured.

A competent foreman from the concrete company shall be in constant attendance at the job
site to insure the design qualities are met.
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K. Retempering. The retempering of concrete which has partially hardened; that is, mixing with
or without additional cement, aggregate or water will not be permitted.

L. Field Tests of Concrete. During the progress of construction, the Manager will have tests
made to determine whether the concrete complies with the standards of quality as specified in these
Standards.

1. Compressive Strength. Concrete for test specimen shall be taken at the mixer, the
transporting vehicle, during discharge or as directed by the Manager.

Test specimens shall be made in accordance with "Standard Method of Making and Curing
Concrete Test Specimens in the Field" (ASTM - C31).

Generally six (6) cylinders will be made for each class of concrete poured in any one day's
operation. Three (3) cylinders shall be tested at age of seven (7) days and twenty-eight (28)
days, respectively, in accordance with the "Standard Method of Test for Compressive Strength
of Cylindrical Concrete Specimens" (ASTM - C39).

All costs involved in connection with the testing of the test specimens shall be borne by the
Contractor. The Contractor shall furnish the concrete, testing materials, labor and storage
facilities required for taking samples, handling and storing at the site of work.

2. Slump Test. Standard slump test shall be made periodically by the Manager during the
placing of concrete in accordance with the "Standard Method of Test for Slump of Portland
Cement Concrete" (ASTM-C143) to insure that the maximum slumps (for which the concrete
is designed) shall not be exceeded.

For Kauai only: The Contractor shall perform the field tests for concrete and shall bear all
costs for materials, labor and equipment required to perform the necessary tests.

M. Failure to Meet Compressive Strength Requirements. Should the average 7-day strength of
test specimens made and tested in accordance with the provisions previously specified, fall below
the anticipated strength to give the 28-day strength as specified in Table 300-9, the Manager shall
have the right to reject the work and to require changes in proportions as specified elsewhere in
these Standards to apply in the remainder of the work.
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Furthermore, on those portions of the structures represented by the test specimens which
failed, the Manager shall have the right to require additional curing over and above the curing
periods specified hereinafter as may in the judgment of the Manager be necessary. Additional
curing shall be done at the Contractor's expense and no claim for extra compensation shall be
allowed. In no case, however, shall the Contractor be required to provide curing beyond a total of
28 days.

N. Damaged or Defective Concrete. The Contractor shall remove any concrete found cracked,
damaged or otherwise defective, and shall cut out to solid concrete all pockets of stone containing
voids (honeycomb). The Contractor shall submit their proposed detailed repair method for each
type of problem area for Manager’s review and approval. No repair work shall be done prior to
Manager’s approval.

All items of work required to repair defective concrete work shall be at the Contractor's
expense.

O. Formwork

1. General. Forms shall be constructed of sound, new materials, free from defects and
blemishes and shall conform to the shape, lines, grades and dimensions of the concrete as
called for on the plans.

Exposed concrete surfaces, where plaster or gunite finish is not called for on the plans, shall
be formed with new untreated Douglas Fir "PLYFORM", edge branded and sealed, grade
marked "EXT-DFPA" or equal.

All forms shall be built mortar tight and of sufficient rigidity to prevent distortion due to the
concrete and construction loads and forms shall be constructed and maintained so as to prevent
warping and the opening of joints due to shrinkage of lumber. All forms shall be adequately
braced to withstand the use of internal vibrators.

Forms shall be so designed that column forms may be removed without disturbing in any way
the supports of the slab in order that defects in the column may be detected and remedied

before any load is placed thereon.

Where indicated on the plans, suitable molding, bevels or chamfer strips shall be placed in the
angles of forms to round or bevel the edges of the concrete.
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All forms (except forms for concrete surfaces to be in contact with potable water) shall be
coated with non-staining mineral oil before reinforcement is placed. All forms for concrete
surfaces to be in contact with potable water shall be coated with non-staining vegetable based
oil before reinforcement is placed.

All forms shall be wetted down unless otherwise authorized by the Manager prior to the start
of concrete pouring operations.

All wall and column forms shall be provided with adequate cleanout and inspection openings at
the base and other points necessary to facilitate cleaning and inspection before depositing
concrete.

2. Form Ties. Form ties for walls shall be snap ties with 2-inch break-back. For reservoir
and building basement walls below ground water level, ties shall be fabricated with 3/4-inch
diameter rubber water stop.

Form ties for reservoir walls shall have tie metal set back from the wall face a minimum of
one inch. Ties shall be "Waterseal Snap Ties" as manufactured by Superior Concrete
Accessories, Inc., or approved equal. Ties shall be fabricated with a 3/4-inch diameter rubber
waterstop secured to each strut such that a watertight joint between the washer and the strut is
obtained.

Ties shall be free from surface oil or grease and placed so as to prevent contact with the
reinforcing steel.

3. Form Removal. No forms or falsework of any kind shall be removed without the consent
of the Manager.

In general, the forms of any portion of a structure shall not be removed until the concrete has
hardened adequately to carry its own weight plus any superimposed loads.

Methods of removal likely to cause overstressing of the concrete are not allowed. Supports

shall be removed in such a manner as to permit the concrete to uniformly and gradually take
the load.
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Forms shall not be removed until the minimum time as specified shall have elapsed after
pouring concrete thereon:

FOOtINES .ot s 3 days
Retaining walls and wing walls .............cccoiiiiiiiiiiiinninnnn. 7 days
WallS. .o 7 days

Bottom forms of slabs, girders and beams 6 feet
or less in span (add one day for each

additional foot of Span) ...........cceiiiiiiiiiii 7 days
Sideforms of beams and girders ..............ccccoveiiiiiiiiiiiinn... 7 days
Columns (if girders are shored) ............cccoveviiiiiiinniininnn.. 3 days
Reservoir flat slab roofs ............ccooiiiiiiiiiiiiii 21 days
Reservoir walls ........ooiiiiiiiiiiiiii e 14 days
Reservoir columns for flat slab roofs .................cooeiiiiiin. 7 days

P. Conveying, Placing and Handling.

No concrete shall be placed in any part of the structure before the forms and reinforcing
steel have been checked and specific authorization given by the Manager to proceed with the
concreting operations. Before the reservoir floor slab is poured, the surfaces of all concrete jackets
and DWS 2000 concrete fill placed to bring excavation to grade, shall be mopped with asphalt.
Asphalt shall comply with ASTM D312, Type IV.

Concrete shall be discharged from the mixer and conveyed to the place of final deposit as
rapidly as practical by methods that will prevent segregation and loss of ingredients. Concrete shall
be deposited within 15 minutes after leaving the mixer without the use of chutes. There shall be no
vertical drop greater than five feet except where "elephant trunk" or suitable equipment is provided
to prevent segregation of ingredients and where specifically authorized by the Manager.

Concrete shall be deposited at its final position in approximately horizontal layers not to
exceed 18 inches unless otherwise specified to avoid flowing along the forms. Placement shall be
carried on at such a rate that all concrete surface not yet to grade shall not have reached their initial
set before additional concrete is placed thereon.

The rate at which concrete is being deposited in the forms shall depend on the size of the
members and the amount of reinforcing steel and shall be regulated by the ease or the difficulty, as
the case may be, with which concrete can be placed. It shall be regulated in such a way that all
requirements for a satisfactory product as enumerated in the Water System Standards will be
fulfilled.

303-16



DIVISION 300 - CONSTRUCTION

Concrete shall be placed and compacted with mechanical vibrators, supplemented by
spading and tamping. In no case shall vibrators be used to flow concrete inside the forms.

Mechanical vibrators shall maintain a speed of not less than 9000 impulses per minute when
in operation, submerged in concrete and shall be of sufficient capacity to properly consolidate the
concrete in the forms. The duration of vibration shall be such that satisfactory compaction is
obtained without producing objectionable separation. Inserting the vibrator into concrete which has
been placed and begun to set shall be avoided. An extra vibrator shall be furnished as a standby for
each concrete pour.

The Contractor shall provide not less than two complete facilities for hoisting or pumping
concrete and also other extra or standby equipment necessary for uninterrupted concreting
operation. In the case of ready-mix concrete, sufficient trucks shall be used to deliver concrete at a
rate to avoid "cold joints".

Just before placing concrete, trenches and opening shall be clean of all debris and free from
standing water and mud. Forms shall be clean, free from debris and other extraneous matter.
Un-oiled wood forms, earth forms and sand cushion shall be thoroughly dampened.

Beams and girders shall not be poured on the same day as the supporting columns unless
specified otherwise.

Before depositing new concrete on or against concrete which has set, the forms shall be
retightened and the surface of the set concrete shall be thoroughly roughened and cleaned of all
foreign matter and laitance. The surface shall be saturated with water and slushed with a coat of
cement grout. Fresh concrete shall then be placed before the grout has obtained its initial set.

For “cold joints”, the set concrete shall be thoroughly roughened and cleaned of all
foreign matter and laitance, and the formwork shall be thoroughly cleaned of concrete spatters. If
directed by the Manager, the formwork in the affected area shall first be “stripped” from the set
concrete. Before depositing new concrete on or against concrete which has set, the forms shall be
retightened and an epoxy bonding compound, approved by the Manager, shall be applied to the
surface in accordance with the manufacturer’s instructions. The costs for the above remedial work
shall be borne by the Contractor.

DWS 3000M concrete shall be poured for the bottom 4% inches of the reservoir wall above
the sliding joints and horizontal construction joints.
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Q. Construction and Expansion Joints. Construction and expansion joints shall conform with
the details as shown on the plans or as specified elsewhere in these Standards.

1. Construction Joint Surface shall be thoroughly clean and damp before depositing new
concrete and shall be slushed with neat cement grout. The first layer of bonding concrete shall
be deposited before the grout has set.

2. Expansion Joint Filler Strip. Premolded expansion joint filler strip shall meet the
requirements of the "Standard Specification for Sponge and Expanded Cellular Rubber
Products" (ASTM D-1056 SCE 43) and all subsequent amendments. Expansion joint filler
shall be Rubatex R431N Closed Cell Neoprene, or approved equal.

3. Roof Sliding Joint. Roof sliding joint strip shall meet requirements of "Standard
Specification for Sponge and Expanded Cellular Rubber Products" (ASTM D-1056 SCE 43)
and all subsequent amendments. Sliding joint strip shall be Rubatex R431N or approved
equal. Sliding joint shall be as detailed on the plans.

4. Waterstops. Waterstops where required for construction and expansion joints shall be of
neoprene or rubber as shown on the plans and specified in Section 303.06 - REINFORCED
CONCRETE RESERVOIR.

R. Protecting and Curing. Fresh concrete shall be adequately protected from injurious action by
the sun, heavy rains and mechanical injury and shall not be allowed to dry out from the time it is
placed until the expiration of the minimum curing periods specified in these Standards.

Table 300-10 - MINIMUM CURING PERIODS FOR CONCRETE
Minimum Curing Periods (Days)
General Construction Reservoirs”
Perimeter Footing 7 14
Floor and Roof Slabs 14 14°
Walls, Beams, Columns 7 14
Retaining Walls 7 -
Miscellaneous Structures 7 -

a - For floor slabs, refer to Section 303.12 - PROTECTION OF RESERVOIR
for additional requirements.

b - Forms to be left in place and the unformed surfaces kept continuously wet.
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The following methods or combination thereof shall be used for concrete curing:
1. The surfaces of slabs to be cured by ponding.
2. Covering with burlap or cotton mats and kept continuously wet.

3. Covering with one-inch layer of sand and kept continuously wet. If sand is used, care
shall be taken so that all pipe outlets, conduits, etc., are properly plugged.

4. Continuous sprinkling of the exposed surfaces using approved sprinkling devices, lines
of perforated pipe, etc.

Reservoir roof concrete curing shall be cured by continuous sprinkling using approved
sprinkling device or as approved by the Manager.

For concrete curing for structures other than reservoir concrete, in addition to the curing
methods listed above, Contractor may use a curing compound that complies with the requirements
of ASTM C 309 when tested at the manufacturer’s recommended rate of coverage and that the
manufacturer states is compatible with all floor adhesives, toppings, paint or other finish materials.
The compound shall be applied in accordance with the manufacturer’s printed instructions.
Contractor shall submit manufacturer’s data sheet.

Wax-based curing compound will not be permitted.
For the purpose of curing, the Contractor shall maintain for 12 hours daily, including
Saturdays, Sundays and holidays, workers whose sole duty shall be to keep the curing processes in

operation.

The Manager reserves the right to reject concrete that was not provided with the specified
curing.

S. Surface Finishes.
1. Architectural Concrete. All concrete vertical surfaces shall be thoroughly worked during

the placing of concrete by the combined use of internal vibrators and spading tools to produce a
surface free from water and air pockets or "honeycomb".
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Upon removal of forms, all form tie holes shall be dampened and pointed with water plug.
After the pointing mortar has set, the entire surface shall be cleaned thoroughly and all voids
filled. The surface shall then be dampened and a cement "wash coat" rubbed into the surface
with a carborundum stone operated in a uniform circular motion. The consistency of cement
wash grout shall be about that of a very stiff oil paint.

After the grout has dried, a clean dry brush shall be used to remove excess grout; only the
thinnest coat required to cover the surface shall be left in place. The finished concrete surface
shall be kept damp for a period of three days to provide proper curing.

2. Integral Floor. After the concrete has been brought to the established grade and before the
concrete has taken its initial set, the surface shall be sprinkled with a dry mix of one part
Portland Cement to two parts of screened sand and troweled to a hard, smooth finish, free from
trowel or tool marks.

3. Non-Slip Topping Surface for All Steps and Stair Treads. The surface of all concrete
steps and stair treads shall be floated and before the final troweling, particles of aluminum oxide
(AL203), or ceramically bonded abrasive aggregate shall be spread uniformly over the surfaces.
The particles shall be between 0.015 and 0.100-inch in size and shall be spread at not less than
1/4-pound per square foot.

The particles shall be spread over the surface and shall be tamped flush with the surface by
means of a steel trowel, care being taken not to bury the chips. Prior to spreading the
ceramically bonded abrasive aggregate on the surface, the particles will be dampened
thoroughly. The surface shall then be troweled. After curing, the ceramically bonded abrasive
aggregate shall be exposed slightly by rubbing the surface with an abrasive brick and water.

4. Retardant Concrete Coating. All concrete surfaces to receive mortar topping shall be
treated with retardant concrete coating to expose concrete aggregates and obtain rough bonding

surfaces.

Retardant concrete coating shall be an NSF approved coating or approved equal and it shall be
applied in accordance with the manufacturer's instructions.

Retardant concrete coating shall be considered incidental and payment shall be included in the
cost of concrete.
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T. Payment. Payment for CONCRETE WORK (1) will be made at the respective Unit Price Bids
or Lump Sum Bids, for the various classed of concrete, 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 required to
complete the work.

Payment quantity under Unit Price Bid shall be determined from computation based on the
concrete dimensions as shown on the plans or as directed by the Manager.

303.04 REINFORCING STEEL.

A. Description. Reinforcing steel shall consist of furnishing all labor, materials, tools, equipment
and incidentals required for placing concrete reinforcement in accordance with the Water System
Standards and the details shown on the plans.

B. Materials. All reinforcing steel shall be of grade 60, billet steel, deformed type and shall
conform with ASTM A615, "Specifications for Deformed and Plain Billet-Steel Bars for Concrete
Reinforcement." The use of re-rolled rail steel or cold twisted bars will not be permitted.

All reinforcing steel shall be new, free from dirt, detrimental scale, paint, oil or other
foreign substances. No material cleaned by sandblasting will be allowed. In the absence of
manufacturer's quality mark, the Manager may require standard ASTM tests be made on
representative samples before acceptance. All cost incurred in connection with these tests shall be
borne by the Contractor.

C. Fabrication. Reinforcing steel shall be fabricated in accordance with approved standards of
American Concrete Institute. No reinforcing steel shall be cut or bent with the use of a welding

torch.

D. Placing. Reinforcing steel shall be accurately placed as shown on the plans and adequately
secured in position by tying and by use of concrete blocks or metal chairs and spacers.

Metal chairs and spacers shall be in accordance with the specification of the Concrete
Reinforcing Steel Institute. All vertical legs shall be of the turned-up type.

Concrete blocks shall consist of 1:3 mortar. For miscellaneous concrete structures, such as
manhole slabs and pipe reaction blocks, blocks split from sound cement brick may be used.

Tie wires shall be black annealed iron wire No. 16 B.W.G. for No. 5 bars or lighter, and
No. 14 B.W.G. for heavier bars.
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E. Splicing. Reinforcing steel shall be in full lengths as shown on the plans. Where splices are
required, the bars shall be lapped a length sufficient to transfer the entire stress from bar to bar
without exceeding the allowable bond and shear stresses in accordance with the ACI Building
Code. The minimum overlap for a lapped splice in reservoir hoop reinforcement shall be 40 bar
diameters.

F. Protection of Material. Reinforcing steel and appurtenances to be used on the project shall be
stored under cover, off the ground and protected from damage at all times.

G. Payment. Unless otherwise specified, no separate payment for reinforcing steel will be made;
the compensation for such work shall be deemed to be included in the Lump Sum Bid for the item
of which it is a part.

303.05 WELDED WIRE FABRIC.

A. Description. Welded wire fabric shall consist of furnishing all labor, materials, tools,
equipment and incidentals necessary for placing welded wire fabric as concrete reinforcement in
accordance with the Water System Standards and the details shown on the plans.

B. Material and Placing. Welded wire fabric for concrete reinforcement shall be galvanized wire
and shall conform with ASTM A185 "Specifications for Welded Wire Fabric for Concrete
Reinforcement".

The gauge of the wire and dimensions of the mesh shall be as shown on the plans.

Wire fabric shall be rolled out flat and firmly held in place to the lines and grade as shown
on the plans before placing concrete. Splices shall be made by lapping not less than one mesh and
securely tied.

C. Payment. No separate payment for WIRE FABRIC will be made; the compensation for such
work shall be deemed to be included in the Unit Price Bid or Lump Sum Bid, whichever is
specified, for the item of which it is a part.

303.06 REINFORCED CONCRETE RESERVOIR.

A. Description. Reinforced concrete reservoir and appurtenances shall be constructed to the lines,
grades and dimensions as detailed on the plans or ordered in writing by the Manager in accordance
with the requirements specified hereinafter and, in addition, the specifications for the various items
which are to constitute the complete structure, in place complete, ready for use.

B. Site Work. This item of work shall be as specified under Section 303.02 - SITEWORK.
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C. Concrete Work. This item of work shall be as specified under Section 303.03 -
CONCRETE WORK. Exterior surface of the reservoir wall shall receive architectural finish.

1. Construction and Expansion Joints. Construction and expansion joints shall conform to
the details as shown on the plans or as required by the Manager. Unless otherwise specified,
all joints shall be provided with waterstops.

2. Horizontal Construction Joint. The horizontal construction joint in the reservoir wall
shall be formed as shown on the plans. The surface of the joint shall be roughened with stiff
wire brushes when the deposited concrete has partially set. Steel reinforcement shall be
cleaned of concrete.

3. Wall Sliding Joint. Sliding joint at the base of the reservoir wall shall be constructed as
detailed on the plans.

The surface of the footing shall be finished smooth to a same horizontal plane along the
circumference. The 2-inch leveling course mortar topping shall be poured in one continuous
layer after the entire floor has been completed. Two-inch mortar topping shall be checked for
plumbness and trueness of the level horizontal surface. The surface shall be allowed to dry
and painted with Carboline Bitumastic Super Service Black (Coal Tar) or approved equal
sealing the edges and joints. The pads shall be trimmed to fit the curvature of the wall. All
joints shall be true, even, butt joints. Joints on the top and bottom layer shall be staggered. A
second application of Carboline Bitumastic Super Service Black (Coal Tar) shall be painted
over the pads to seal the top, edges and joints to prevent concrete from entering the sliding
joint.

Pad shall be 1/16-inch thick and shall be composed of non-asbestos fibers bonded together with
a cementing medium rendering it tough and pliable without plies or laminations. Pads shall be
coated on one surface with graphite.

4. Interior Perimeter Seal. The seal where required on the plans shall be poured before the
reservoir leakage test.

5. Roof Sliding Joint. Sliding joint at the top of the reservoir wall shall be constructed as
detailed on the plans. The top surface of the wall shall receive an even, true, plane, level
finish. The surface shall be allowed to dry, then a layer of 3%-inch thick Rubatex R431N
neoprene or approved equal shall be placed, secured to wall with Rubatex 27780 cement or
approved equal. Neoprene shall be trimmed to the curvature of the reservoir. The top surface
of the neoprene shall then be coated with Mobil "Gilsomastic" or approved equal prior to
pouring the roof slab.
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6. Surface Finish. The exterior and interior wall and column surfaces shall be finished to
show no unsightly defects, fins, and irregular projections. All form tie holes shall be pointed
with "water-plug" flush with the surface. On all interior surfaces, air holes shall be filled by
sack rubbing. All exterior surfaces shall have an architectural finish.

D. Cement Topping Coat. For Hawaii and Maui Only: No reservoir cement floor topping.
Apply an epoxy system approved by the Manager on interior walls, columns and floor surfaces,
unless otherwise specified.

For Kauai and Oahu Only: Reservoir floor topping, if required, shall be as shown on the
plans and shall not be installed until all formwork and shoring for the roof slab has been removed.
Any work, in the opinion of the Manager, which will damage the surface shall not be allowed after
the topping has been installed.

Cement Topping Coat shall be as follows:

1. Description. Unless directed otherwise, a cement topping coat consisting of the furnishing
of all labor, materials, tools and equipment necessary for installing the reservoir cement
topping coat to the thickness as shown on the plans and as specified hereinafter will be
required.

2. Material. Mortar for topping coat shall consist of one part Portland cement to 3 parts fine
aggregate (1% parts sand and 1Y% parts No. 4 crushed rock) as specified in Section 303.03 -
CONCRETE WORK, with just enough water to make a workable mix.

Bonding grout shall be Portland cement, mixed to a thick creamy consistency.

3. Imstallation. Concrete surface shall be cleaned and prepared by scrubbing with wire
brushes in conjunction with the use of an air and water jet. If necessary, the surface shall be
chipped and roughened to secure proper bond. All excess water shall be removed by
brooming or by the use of an air jet.

Bonding grout shall be brushed into the clean and damp surface just ahead of the mortar.
Before the grout has set, mortar shall be placed and steel troweled to a finish, free from trowel
or tool marks.

Floor mortar topping shall be poured after the roof slab is completed, all forms and shoring
removed and prior to placement of the asphalt seal at the wall and floor joint.

4. Protection and Curing. The finished surface shall be adequately protected from damage

until completion of the structure. The Contractor shall replace all damaged or faulty areas at
the Contractor’s own expense to the satisfaction of the Manager.
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The finished surface shall be covered with polyethylene sheet or sisal craft paper with
one-inch layer of sand, uniformly distributed and kept continuously moist for 14 days to cure
the topping. Topping may also be cured by ponding.

E. Built-up Roofing. Built-up roofing shall be as detailed on the plans and as specified under
Section 303.16 - BUILT-UP ROOFING or as required by the Manager.

F. Leakage Test. Leakage testing and disinfection shall be as specified under Section 303.10 -
RESERVOIR LEAKAGE TEST AND DISINFECTION PROCEDURES.

G. Payment. Payment for REINFORCED CONCRETE RESERVOIR and appurtenances will be
made at the Lump Sum Price Bid and shall represent full compensation for furnishing and placing
all materials and for all labor, tools, equipment and incidentals required to construct the reservoir
and appurtenances in place complete.

The Lump Sum Price shall include concrete, reinforcing steel, structure excavation and
backfill, leakage test and disinfection, roofing system and appurtenance, ductile iron influent,
effluent, overflow and washout piping systems, chlorination line, sampling spigot line, concrete
pipe jackets, interior ladder, exterior railing, painting, cement topping coat and all accessories
measured to the outside edge of the reservoir footing, surveying work and all other appurtenant
work all in accordance with the approved plans and specifications.

No separate payment for RESERVOIR CEMENT TOPPING COAT will be made; the
compensation for such work shall be deemed to be included in the Lump Sum Bid for reservoir and
appurtenances.

303.07 PRESTRESSED CONCRETE RESERVOIR.

A. General. In addition to all the requirements specified under Section 303.06 - REINFORCED
CONCRETE RESERVOIR, this item covers the construction of post-tensioned prestressed concrete
reservoir as detailed on the plans or as directed in writing by the Manager in accordance with the
requirements specified hereinafter and the specifications for the various items which are to
constitute the complete structure in place complete, ready for use.

Post-tensioning tendons shall be carefully aligned and secured in position in the wall to
minimize accidental disarrangement during concreting.

No horizontal construction joint in the reservoir wall shall be allowed unless otherwise
directed by the Manager.
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B. Post-Tensioning System.

1. Button Head System. Tendons for post-tensioning prestressed concrete shall consist of
parallel lay galvanized strands composed of the required number of 1/4-inch diameter, high
tensile, cold drawn, stress relieved wire having a guaranteed minimum ultimate tensile strength
of 240,000 psi prior to galvanizing.

Galvanized strands shall retain a guaranteed minimum ultimate tensile strength equal to 88 % of
ungalvanized strand.

Stress relieved wire for post-tensioning shall display a high yield strength and a reasonable
elongation before rupture. Minimum yield strength at one percent elongation under test load
shall be equal to 85 percent of specified ultimate tensile strength. Minimum elongation at
rupture shall be 4 percent in 10 inches. Elongation tests shall be in accordance with ASTM
A370 "Standard Methods and Definitions for Mechanical Testing of Steel Products."

The longitudinal elongation test to destruction shall be performed on a 4 feet sample in the
as-fabricated and finished condition. The results shall be recorded by autographic stress-strain
diagrams with yield points and modulus of elasticity precisely noted thereon. All laboratory
testing of samples and all strain measurements at the construction site shall be made by an
independent testing laboratory recognized as specialists in such work and approved by the
Manager. The results of all tests and measurements shall be sent to the Manager accompanied
by a certified statement of whether or not the specification requirements have been attained.
All costs incurred with the aforementioned test shall be incidental to the project.

Positive end anchorage shall be provided by means of a 3/8-inch button head cold formed on
each end of each wire after threading through the terminal hardware. Anchoring shall be
factory assembled and shall develop the full rated strength of the tendons.

All tendons shall be furnished in continuous lengths without splices or couplings and shall be
delivered completely fabricated ready for immediate replacement in forms. Each button head
shall be color coded.

2. Strand Tendon. Tendons for post tensioning, prestressed concrete under this system shall
consist of galvanized seven wire strands having a nominal diameter of “2-inch. Wires shall be
cold drawn and stress relieved. Strands shall have a guaranteed minimum ultimate tensile
strength of 270,000 psi prior to galvanizing and shall conform to ASTM A416, "Standard
Specification for Uncoated Seven-Wire Stress-Relieved Strand for Prestressed Concrete".
Galvanized strand shall have a guaranteed minimum ultimate tensile strength equal to 88% of
ungalvanized strand.
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Stress relieved wire for prestressing shall display a high yield strength and a reasonable
elongation before rupture. Minimum yield strength at one percent elongation under test load
shall be equal to or in excess of 35,000 pounds. Minimum elongation at rupture shall be

3.5 percent in 24 inches. Elongation tests shall be in accordance with the "Standard Methods
and Definitions for Testing of Steel Products", ASTM A370.

All strands shall be furnished in continuous lengths without splices or couplings and shall be
delivered completely fabricated. Each strand shall be color coded at the ends.

Approximate modulus of elasticity (based on nominal area): 30,000,000 psi.
Elongation in 20 diameters after rupture, min. 4.0%.
Reduction in area (from measured area) min. 20%.

Tests to determine the physical properties as listed above shall be performed on the full section
of the tendon after galvanizing.

One longitudinal elongation test to destruction shall be performed on a sample of suitable
length for each tendon size in the as-fabricated and finished condition. An elongation load test
shall be conducted on the samples of each coupler size to demonstrate the ability of the
couplers to develop the full strength of the tendon material specified. Elongation tests shall be
in accordance with ASTM A370, "Standard Methods and Definitions for Mechanical Testing
of Steel Products."

The results shall be recorded by autographic stress-strain diagrams with yield points and
modulus of elasticity precisely noted thereon. All laboratory testing of samples and all strain
measurements at the construction site shall be made by an independent testing laboratory
recognized as specialists in such work and approved by the Manager. The results of all tests
and measurements shall be sent to the Manager accompanied by a certified statement of
whether or not the specification requirements have been attained. All costs incurred with the
aforementioned test shall be incidental to the project.

3. Rod Tendon. Prestressing rods shall be galvanized high tensile strength alloy steel bars
conforming to ASTM A322, "Standard Specification for Hot-Rolled Alloy Steel Bars" and
A-29, "Standard Specification for Steel Bar, Carbon and Alloy, Hot-Rolled and Cold

Finished, General Requirements", with a minimum yield strength of 140,000 psi at 0.7 percent
elongation and an ultimate strength of 260,000 psi prior to galvanizing. Rods shall be
delivered completely fabricated and pre-bent to the required shape and enclosed in rigid metal
duct, ready for immediate placement. Each tendon end shall be color coded. Galvanized rod
shall have a guaranteed maximum ultimate tensile strength equal to 88 % of ungalvanized rod.
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Rod anchors shall be compatible to the rod having yield and ultimate strength greater than the
rods. Rod anchors shall be capable of transmitting and withstanding all loads without
impairing the strength and/or integrity of the rod under load.

Six copies of mill certificates and stress-strain curve based on each representative rod size
specimen of finished steel furnished shall be submitted to the Manager one week prior to
installation. For each lot of 10 tons of steel or portion thereof, a sample shall be tested and the
stress-strain curve plotted.

Physical properties of the rods shall conform to Table 300-11.

Table 300-11 - ROD PROPERTIES
Yield Strength
Nominal Rod Nominal Steel Breaking Strength Minimum @ 70%
Diameter Area of Rod KIPS Exten. KIPS

(Inches) (Sq. Inches) (Spec. Grade) (Spec. Grade)
7/8 0.601 96 84
1-1/8 0.994 159 139
1-3/8 1.485 238 208

One longitudinal elongation test to destruction shall be performed on a sample of suitable
length for each rod size in the as-fabricated condition. An elongation load test shall be
conducted on the samples of each coupler size to demonstrate the ability of the couplers to
develop the full strength of the rod material specified. Elongation tests shall be in accordance
with ASTM A370, "Standard Methods and Definitions for Mechanical Testing of Steel
Products."

The results shall be recorded by autographic stress-strain diagrams with yield points and
modulus of elasticity precisely noted thereon. All laboratory testing of samples and all strain
measurements at the construction site shall be made by an independent testing laboratory
recognized as specialists in such work and approved by the Manager. The results of all tests
and measurements shall be sent to the Manager accompanied by a certified statement of
whether or not the specification requirements have been attained. All costs incurred with the
aforementioned test shall be incidental to the project.

All tendons shall be furnished in continuous lengths without splices or couplings and shall be
delivered completely fabricated ready for immediate placement in forms.
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C. Grouted Tendons. Galvanized tendons to be grouted shall have wire enclosed in mortar-tight
flexible metal conduit, of 0.010 to 0.012-inch thickness, unpaced and fully interlocked. The shop
assembled connection between the conduit and the end bearing assemblies shall be adequate to
insure a mortar-tight enclosure from terminal to terminal. The anchor shall provide for grout
passage through the tendon. Proper fittings for attachment to the terminal hardware shall be
furnished.

D. Steel Work. All steel work shall comply with AISC specifications for Design, Fabrication and
Erection of Structural Steel for Buildings. Prior to fabrication or installation of any metalwork, the
Contractor shall submit six (6) sets of shop drawings to be reviewed and approved by the Manager.
Structural steel shall conform to ASTM A588. All steel work shall be painted as specified in
Section 303.27 - PAINTING.

Positive end anchorage shall be provided on each end of each strand after threading through
the terminal hardware. Anchoring shall be securely assembled to develop the full rated strength of
the strand. Proper fittings for attachment to the terminal hardware shall be furnished. All holes in
the anchor plate shall be properly aligned, drilled and reamed to accommodate the strands without
any kinks. Anchor plates and appurtenances shall be designed as follows:

1.  Anchor plates and appurtenances shall be sized to withstand all forces applied,

including mill and shop tolerances and maintain all stresses below AISC and AWS
requirements.
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2.

Surface area of anchor plates and appurtenances bearing on the concrete wall shall be
sized to maintain all stresses transmitted to the concrete within allowable limits
according to the following equations:

at serviceload - f ,=0.6 f' A,/ A< [,

but not greater than f'¢

At transfer load -
fcp=0.8f'ciw/(,4'b/,4b) -0.2<1.25 1",

but not greater than 1.25 f';

where

fcp = permissible compressive concrete stress.

f'ci = compressive strength of concrete at time of initial prestress.
A'y = maximum area of the portion of the concrete

anchorage surface that is geometrically similar
to and concentric with the area of the anchorage.

Ap bearing area of the anchorage.

f'c = compressive strength of concrete at 28 days.

As used in the above equations fcp is the average bearing stress, P/A, in the concrete
computed by dividing the force P of the prestressing steel by the net project area, A,
between the concrete and the bearing plate or other structural element of the anchorage
which has the function of transferring the force to the concrete.

Anchor plates shall be of ASTM A588 steel plate, painted in accordance with
Section 303.27 - PAINTING prior to installation. All welds and corners shall be
ground smooth prior to priming. All welds shall conform to AWS Specifications.

Six copies of mill certificates and stress-strain curve based on a representative specimen of
steel furnished shall be submitted to the Manager one week prior to installation. For each lot of
10 tons of steel or portion thereof, a sample shall be tested and the stress-strain curve plotted.
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E. Prestressing. The reservoir wall shall be prestressed by the post-tensioning method, using
materials and equipment as manufactured or supplied by the prestressing company. The stressing
equipment supplied shall be properly calibrated prior to stressing work and a certificate of
calibration by a reputable testing laboratory shall be submitted to the Manager. Calibration shall
show the total applied pressure for the respective stressing equipment to be used.

The stressing shall be done simultaneously from each end of the tendon. Each pair of jacks
shall have equal ram area and capacity. The stress in the tendon shall be brought up uniformly at
500-pound intervals as read on the gauge. Control and synchronizing of the stressing operation
shall be by constant reliable, audible communication, radio, telephone or approved equal.

The Manager shall have the right, and may require the Contractor to check from time to
time that the specified initial force is being applied. The applied force shall be measured by both
the elongation of the tendon and the hydraulic pressure applied. Reasonable agreement between
both methods shall be obtained.

The Contractor shall measure and keep an accurate record of the elongation of each wire
tendon together with the jacking force applied. The Manager shall be furnished with the record.

Stressing shall not be started before the wall concrete has attained 90 percent of the 28-day
compressive strength specified.

Stressing shall be done by a licensee or construction affiliate approved by the prestressing
company and a certificate of approval shall be furnished to the Department.

All personnel employed in the stressing work shall have performed similar work
satisfactorily and shall provide their qualifications and experience record to the Manager. All
stressing shall be done under the supervision of a technician of the prestressing company
experienced in the post-tensioning of reservoir wall and only in the presence of the Manager.

Contractor shall take all necessary precautions to insure that stressing operations are
conducted in a safe manner.

F. Stress Retention. After stressing, the elongation of the tendons shall be maintained with metal

shims pre-cut to the required dimension and marked for each tendon. All shims and plates shall be
primed in accordance with Section 303.27 - PAINTING prior to installation.

303-31



DIVISION 300 - CONSTRUCTION

G. Grouting. All metallic enclosures shall be pressure grouted not sooner than six hours after
stressing operation has been completed. Prior to grouting, the conduit shall be flushed with clean
water to insure free passage of grout and then blown out with compressed air. A grout pump
capable of developing 50 to 100 psi shall be used to completely fill the conduit. The grouting of
each tendon shall be one continuous operation and shall be maintained for at least 2 minutes after a
steady state flow has been achieved.

Grout shall consist of neat cement and water mixed to the consistency of thick paint.

H. Storage and Protection of Materials. All materials for the project, inclusive of but not
limited to strands, rods, anchor plates, etc., shall be stored off the ground under protective cover
and protected from physical and chemical damage. When placed in the work, all materials shall be
free from dirt, dust, rust, oil, or other foreign substances. Once placed, all terminal end and
exposed rods or tendons shall be cleaned, dried, coated with 4 Mil DFT Kolorane or approved
equal then bound in a water tight wrapper, off the ground and protected from physical abuse. This
item of work shall be strictly adhered to.

I. Mill Certificates. Six copies of mill certificate and stress-strain curve based on a representative
specimen of steel furnished shall be submitted to the Manager. For each lot of 10 tons of steel or
portion thereof, a sample shall be tested and the stress-strain curve plotted.

J. Cutting of Strands or Rods. Cutting of all pre-stressing rods or strands and appurtenances
shall be performed without the use of heat or flame.

K. Layout Drawings. Contractor shall submit 6 sets of tendon and stressing head layout, shop
and fabrication drawings, based on final field measurements, prior to fabrication, for approval by
the Manager.

L. Payment. Payment for PRESTRESSED CONCRETE RESERVOIR and appurtenances will be
made at the Lump Sum Price Bid in the Bid. The Lump Sum Price shall represent full
compensation for all materials, labor, tools, equipment and incidentals required to construct the
reservoir and appurtenances, in place complete as shown in the plans.

The Lump Sum Price shall include concrete, reinforcing steel, post tensioning system,
structure excavation and backfill, reservoir leakage test and disinfection, roofing system and
appurtenance, ductile iron influent, effluent, overflow and washout piping systems, chlorination
line, sampling spigot line, concrete pipe jackets, interior ladder, exterior railing, painting, cement
topping coat and all accessories measured to the outside edge of the reservoir footing, surveying
work and all other appurtenant work all in accordance with the approved plans and specifications.

303-32



DIVISION 300 - CONSTRUCTION

303.08 FACILITY PIPING.

A. Description. Facility piping shall include furnishing all labor, materials, tools and equipment
required for installation of all pipes, fittings, valves and appurtenances necessary to complete the
reservoir influent-effluent, overflow, and washout lines, pump station suction and discharge lines,
well field discharge lines and other facilities painting as shown on the plans and as specified in
these Standards.

B. Material and Construction. All materials shall be furnished and installed in accordance with
the requirements specified elsewhere in these Standards for water mains and appurtenances.

All pipes and fittings shall be ductile iron. (For Maui Only: All reservoir interior exposed
overflow piping shall be PVC pipe.)

All valves on site shall be gate valves unless otherwise specified on the construction plans.
Flap valve shall be as detailed or called for on the plans.

C. Payment. No separate payment for RESERVOIR INFLUENT-EFFLUENT, OVERFLOW
AND WASHOUT LINES within the reservoir structure (up to the face of the reservoir footing) and
for pump station suction and discharge lines within the limits of lump sum payment as shown on
the plans inclusive of excavation and concrete jacket will be made; the compensation for such work
shall be deemed to be included in the Lump Sum Price Bid for the reservoir and appurtenances, the
pump station and appurtenances or other facility.

Payment for pipes, fittings, valves and appurtenances including excavation and backfill
beyond the reservoir footing, or pump station limits of lump sum payment will be made at their
respective Lump Sum or Unit Price Bids in the bid. Measurement for payment shall be as specified
under water mains and appurtenances, unless otherwise specified.

303.09 SAMPLING TUBES AND CHLORINE INJECTION LINE.

A. Description. This item of work shall include the furnishing of all labor, materials, tools,
equipment and incidentals required for the installation of all pipe, fittings, valves and appurtenances
necessary to complete the sampling tube and chlorine injection line as shown on the plans in place
complete, ready for use.

B. Material and Construction. All materials shall be furnished and installed in accordance with
the requirements specified elsewhere in these Standards for copper and PVC pipe and
appurtenances.

3/4-inch pipe for sampling tube shall be Type K (Hard) copper pipe.

Fitting for sampling tube shall be brass or bronze.
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Pipe for chlorine injection line shall be PVC Schedule 80.
All piping and fitting shall be isolated from the reinforcing steel.

Sampling tube, treadless spigot and chlorine injection line shall be located as detailed on the
plans.

C. Payment. No separate payment for SAMPLING TUBE AND CHLORINE INJECTION LINE
will be made; the compensation for such work shall be deemed to be included in the Lump Sum Bid
for the reservoir or facility and appurtenances.

303.10 RESERVOIR LEAKAGE TEST AND DISINFECTION.

A. General. Upon completion of the construction of a reservoir and prior to painting if specified,
the Contractor shall perform all work necessary for the satisfactory completion of the leakage test
and disinfection.

For Hawaii, Maui and Kauai Only: The disinfection procedures shall not be done
concurrently with the leakage test. The leakage test shall be done first followed by painting of the
interior and exterior tank surfaces as called for then followed by disinfection. Methods of
performing the leakage test and disinfection shall be as described below but the sequence shall be
adjusted accordingly as stated above.

Prior to actual chlorination work, the Contractor shall submit to the Manager, for approval,
a plan and schedule delineating the method or steps by which the Contractor proposes to
accomplish the work.

B. Reservoir Leakage Test and Disinfection Procedure. The reservoir leakage test and
disinfection procedure shall be as follows:

1. Before filling a new reservoir for a leakage test, the reservoir shall be cleaned of all
debris.

2. The leakage test consists of filling the reservoir to its overflow level with potable water

and observing for any leaks after seven (7) days. The disinfection procedures outlined
below will be followed.
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3.

For Hawaii, Kauai and Oahu only:

a.

After hosing down the interior walls of the reservoir with chlorinated water with at
least 50 mg/1 concentration, the floor shall be scrubbed and hosed with the wash
water being flushed through the washout. The washout valve shall be closed, and
the line filled with water as evidenced by its appearance at the floor level. The
valve shall then be opened, and the washout drained to rid the line of any remaining
debris. The Contractor shall utilize a pump with adequate pressure and velocity
capacity for the hosing work. The discharge of all waters shall comply with all
NPDES requirements.

The leakage test for the reservoir shall consist of filling the reservoir at 5 feet height
increments up to its overflow level and observing for any visible leaks on the
exterior surfaces after each increment and at the end of seven (7) days. Should any
leaks, sweat, or other evidence of moisture be present, the Contractor shall drain
the reservoir to no lower than the inner perimeter water seal and shall take
immediate action to seal the leak using appropriate methods acceptable to the
Department. After the leaks are sealed, the leakage test shall be re-conducted for
another seven (7) days. This procedure shall be repeated until the 7-day leakage
test is successfully passed.

Should the reservoir successfully pass the 7-day leakage test, 5% hypochlorite
solution shall be added at a rate of 5 gallons per one million gallons of water. The
water will then be ready for potable use.

Sampling. In order to confirm that the water in the reservoir is acceptable for
potable use, the Contractor shall collect two (2) water samples from the reservoir.
The first sample shall be taken after the 7-day leakage test is completed and 12.5%
hypochlorite solution, at a rate of 2 gallons per one million gallons of water, is
added to the water in the reservoir. The second sample shall be taken 20 to

28 hours later. (For Oahu only: The Contractor shall collect one (1) sample for
each five feet of water added to the reservoir up to the overflow level. Water shall
be held for 24 hours to allow time to confirm the microbiological quality of the
water prior to adding the next 5 feet increment of water. At the end of the 7-day
leakage test, a final sample shall be collected.)

Sampling shall be done by the Contractor under the coordination of the inspector
assigned to the project. Sampling bottles shall be furnished by a certified
laboratory. Under no circumstances shall the sample bottles be rinsed out.

Certification. The water samples shall be analyzed by a laboratory certified by the

State Department of Health. The laboratory shall be certified to test for coliforms
in potable drinking water.
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The reservoir disinfection procedure shall be considered acceptable after the
laboratory test results show the following for each water sample collected:

1. Total coliform counts equal to zero (0); and
2. Total bacterial count is less than 200 colonies per 100 mils.

If any water sample fails to meet the criteria noted above, the disinfection of the
reservoir shall be repeated as directed by the Manager. After the reservoir is
re-disinfected, new water samples shall be collected.

All costs associated with the microbiological testing shall be at the Contractor’s
expense.

4. For Maui Only: After completion and acceptance of all leakage testing, disinfection
procedure shall be as specified in AWWA C652 - "Standards For Disinfection Of
Water-Storage Facilities". The discharge of all waters shall comply with all NPDES
requirements.

5. If repairs are done to the interior of the reservoir due to any leaks found during the
7-day leakage test, repeat from step “1” as required by the Manager. All materials
used for the repairs done to the interior of the reservoir shall be in compliance with
NSF 61. All items of work required due to the presence of leaks, sweat, or evidence
of moisture on the exterior surfaces shall be at the Contractor’s expense.

6. Re-sample and re-chlorinate as necessary and as directed by the Manager.

Although the reservoir is found to be water tight in the first leakage test, the Manager, if
deems necessary, may require another leakage test before final acceptance of the reservoir.

C. Payment. Unless otherwise specified, no separate payment for the RESERVOIR LEAKAGE
TEST AND DISINFECTION will be made; the compensation for such work shall be deemed to be
included in the Lump Sum Bid for reservoir and appurtenances. The payment shall represent full
compensation for furnishing all materials and for all labor, tools, equipment and incidentals,
including but not limited to all water costs for the reservoir leakage test and disinfection, required
for the work.

303.11 STRUCTURE CLEAN-UP.

A. Description. At the completion of the work, the Contractor shall remove all surplus materials,
rubbish and debris of every kind from the project site.

The reservoir shall be scrubbed clean and placed in a neat condition prior to the water
leakage test.
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B. Payment. No separate payment for STRUCTURE CLEAN-UP will be made; the
compensation for such work shall be deemed to be included in the Lump Sum Bid for the structure
and appurtenances.

303.12 PROTECTION OF RESERVOIR.

A. General. The reservoir shall be protected from "drying-out" during construction. Upon
completion of the reservoir floor slab, the floor shall be ponded with water to the inner perimeter
of the asphalt water seal for the duration of the project.

After the completion of the reservoir leakage test, the reservoir shall remain filled up to the
time when the reservoir is chlorinated and placed in service.

B. Payment. No separate payment for PROTECTION OF RESERVOIR will be made; the
compensation for such work shall be deemed to be included in the Lump Sum Bid for the reservoir
and appurtenances.

303.13 UNIT MASONRY.

A. Description. This item of work shall include furnishing all labor, materials, tools, equipment
and incidentals required to construct all masonry work as indicated on the plans and as specified in
these Standards.

B. Materials. Materials shall be type and quality indicated on the plans and specified in these
Standards. Contractor desiring to substitute products for those specified must pre-qualify all such
substitutions a minimum of 10 days prior to bidding.

1. Hollow Concrete Masonry Units. Hollow concrete masonry units shall be as follows:

a. Load Bearing: Units other than screen blocks shall conform to the requirements of
latest revision of ASTM C90, Grade N, "Standard Specification for Hollow Load
Bearing Concrete Masonry Units". Units for other than screen block wall shall be
2-core type, 16-inch nominal length, and 8-inch nominal thickness except where
otherwise indicated. Units for jamb, corner, lintel and other special shapes shall be
provided as required. Screen block pattern and size shall be as indicated on the plans.

b. Brick: Conform to ASTM C55, Grade A, "Standard Specification for Concrete
Building Brick."

2. Cement. Portland cement conforming to the current ASTM C150, Type I, "Standard
Specification for Portland Cement."

3. Aggregates. Shall conform to the current ASTM C144, "Standard Specification for
Aggregates for Masonry Mortar."
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4. Water. Clean, potable and free of oils, acids, alkalis, organic materials or other
deleterious substances.

5. Horizontal Joint Reinforcement. Galvanized "Dur-o-Wal", or approved equal, trussed
design conforming to ASTM A82, "Standard Specification for Cold Drawn Steel Wire for
Concrete Reinforcement."

All splices shall be minimum of six inches long. Four-inch and eight-inch sizes shall be
installed to match the thickness of the masonry units.

6. Mortar Admixture. "Omicron" or approved equal added to the mortar mix in accordance
with manufacturer's specifications.

7. Hydrated Lime. Conform to the current Specification C-207, Type S.

8. Masonry Cement. Masonry cement shall be super mortar or Kaiser mortar conforming to
ASTM CO1.

C. Certificate. A certificate shall be issued by the manufacturer to the Manager showing
compliance with the ASTM requirements of these specifications for hollow concrete masonry units.

D. Sample Blocks. A sample of each of the masonry units required shall be submitted to the
Manager for approval prior to starting work.

E. Mortar and Grout. The method of proportioning materials for mortar and grout shall be
volume and in such manner that the specified proportions can be controlled and accurately
maintained. Mixing shall be by a mechanical batch mixer for at least three minutes for mortar and
five minutes for grout.

1. Mortar shall be freshly prepared and uniformly mixed in the following proportions to
obtain 2,000 psi, 28-days compression strength. "Omicron" or approved equal shall be added
in accordance with manufacturer's specifications and sufficient water shall be used consistent
with satisfactory workability. Mortar which is not used within 30 minutes after water has been
added shall be wasted. Retempering of mortar shall not be permitted. The mortar mix shall
consist of the following:

1 part Portland cement

1/4 part hydrated lime
3 parts sand
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2. Grout shall be:

a.

b.

Prepared by a commercial ready-mix plant, 2500 psi grout mix.
Prepared at job site.
Grout mix shall consist of the following:

1 part Portland cement

2 parts sand

1 part pea gravel

(not more than 1/10 part lime may be added)

Sufficient water shall be used to produce a fluid consistency for pouring and not so
fluid that the constituent parts separate when grout is poured.

F. Reinforcing. Reinforcing for unit masonry shall be as follows:

1.

All masonry units shall be reinforced both vertically and horizontally. Horizontal joint
reinforcing, specified hereinbefore, shall be furnished and installed under this section.

Vertical and horizontal bar reinforcing shall be free from scale, rust or other coatings
that will destroy bond. They shall be straight except for bends around corners or
where bends or hooks are detailed. Size and spacing shall be as indicated on the plans.
All cells with reinforcement shall be fully grouted.

Splices shall be lapped as indicated, but not less than 32 diameters or 16 inches,
whichever is longer. At jambs of doors, windows and other openings, corners,
junctions and ends of walls, install two #5 bars in the end cell and fill cells with grout.
Such bars shall extend at least 24 inches beyond the corners of the opening.

Horizontal reinforcing shall be as indicated on the plans. At intersections, corners and
splices, horizontal reinforcing shall be placed and bent in accordance with
manufacturer's recommendations.

G. Anchors. Coordinate work with other trades as necessary to set into tile walls all anchors with
sufficient mortar to make them secure as detailed on the plans.

H. Storage and Handling. Masonry units shall be carefully stacked prior to use and shall be
properly protected. All units shall be handled with reasonable care to prevent marring or damaging
of faces, edges and corners of units. In no case shall units that were physically abused or damaged
be permitted to be used on the project.
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I. Workmanship. All masonry units shall be handled so that edges and faces will not be chipped,
spalled or cracked. All beds on which masonry is to be laid shall be cleaned and wetted properly.
All work shall be built plumb, level, square and true. All drilling, cutting and fitting, as may be
required for and necessary to accommodate other trades shall be done neatly by power driven
carborundum saw. Bolts, anchors, ties, conduits and similar items for the installation of work
under other sections of these specifications shall, as far as practicable, be placed as the work
progresses.

All walls and partitions and interior walls shall be carried to underside of beams or slabs as
the case may be and shall be wedged at the top.

Masonry units shall not be wet before being used. Where no bond pattern is shown or
noted, the wall shall be laid up in straight uniform course with running bond.

Masonry units shall be laid with full face shell mortar beds. Vertical head joints shall be
buttered well for a thickness equal to the face shell of the block and these joints shall be shoved
tightly so that the mortar bonds well to both blocks. Joints shall be solidly filled from the face of
the block to the depth of the face shell.

If it is necessary to move a block so as to open a joint, the block shall be removed from the
wall, cleaned and set in fresh mortar.

Mortar joints shall be straight, clean and with a uniform thickness of 3/8-inch. Exterior
joints shall be concave or rodded unless otherwise noted. Interior joints that are unexposed shall be
struck flush.

All cells containing reinforcement shall be filled solidly with grout in lifts not exceeding
eight feet. Other cells, as indicated or where required, to be solid for anchors or such items shall
be solidly filled. When grouting is stopped for one hour or longer, horizontal construction joints
shall be formed by stopping the pour of grout 1%z cell below the top of the uppermost unit. Leave
a cleanout hole at bottom of all cells to be grouted. Clean all mortar dropping out of cells prior to
grouting.

Cells shall not be filled on the day of erection. Should the construction be terminated prior
to reaching the complete height, the grouting of the cells shall be stopped 1Y cell below the top
course. Reinforcement shall be doweled out to the minimum lap dimensions of 32 diameters.

Where masonry walls are to be left bare or unpainted, extreme care shall be taken to
prevent mortar splotches. All forms shall be made tight and concrete or grout spilled on the wall
shall be washed off before it can set up. Walls shall be protected against stains and excess mortar
shall be wiped off the surface as the work progresses. After the wall is constructed, it shall be
wetted but not saturated with water for curing.
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J. Knock-outs and Bond-Beams. Knock-outs and Bond-Beams shall be in such number and
placed as called for in the plans and specifications.

K. Tolerances. Tolerances shall be nominal unless other tolerances are specified. Tolerances
shall be as follows:

a. Plumb: Maximum allowed variations from plumb shall be as follows:

Nominal Tolerance
Partitions, columns, 1/4" in 5 feet
end walls, and baffle 3/8" in 10 feet
walls 1/2" in 20 feet
3/4" in 40 feet
Decorative screen block 3/8" in 8 feet

walls
"Plumb tolerances" shall apply to open ends as well as to faces of walls.
b. Maximum allowed variations from level shall be 3/8 inch in 20 feet.

c. Dimensional variation allowable for window and door openings. Masonry work shall
meet tolerances for plumb and level. In addition, in both horizontal and vertical
dimensions, the size of the opening shall not vary more than 3/8 inch for each
dimension, from the specified or dimensioned opening. Mere dimensional tolerance is
not sufficient, nor is plumb and level alone - both requirements must be met.

d. Lintels and sills shall have nominal tolerances of 1/4 inch in 10 feet.

L. Cleaning. At the completion of the work, all holes or defective mortar joints in exposed
masonry shall be pointed and where necessary, defective joints shall be cut out and repointed. All
exposed masonry shall be thoroughly cleaned of mortar droppings and splotches to the satisfaction
of the Manager.

Where application of stiff brush and water does not suffice, the surface shall be thoroughly
wetted with clean water and scrubbed with a solution of not more than one part hydrochloric
(Muriatic) acid to nine parts water followed by a thorough rinsing with clear water. All adjoining
work subject to damage shall be carefully protected from damage.

Upon completion of work, all surplus, waste materials, rubbish and debris shall be removed
from premises, leaving same in clean and satisfactory condition.
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M. Payment. Payment for MASONRY (1) will be made at the Unit Price Bid or the Lump Sum
Bid, whichever is specified, or (2) will not be made directly but shall be included in the lump sum
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 required to complete the work.

303.14 STONE MASONRY.

A. Description. This item of work shall include the furnishing of all labor, tools, materials,
equipment and incidentals required to construct and install stone masonry to the lines and grades
shown on the plans and as specified in these Standards.

B. Materials.

1. Stone. Stone shall be clean, durable, free from seams or other imperfections and when
tested under AASHTO Test Method Type 96, shall show a wear not to exceed 50%. The
sizes, shapes and types shall be as shown on the plans specified in the special provisions or as
specified hereunder. The Contractor shall furnish samples of the materials to be used for
Manager’s approval.

a. Moss rock shall be weathered field lava rock, acceptable to the Architect, available
locally, varied in size and shape.

b.  Blue rock shall have quarried or shattered face exposed and be as approved by the
Architect. (Size distribution should be specified.)

c. Sandstone shall be as broken or cut from the quarries, available locally. (Type at
Liberty House Ala Moana and Pearlridge.)

d. Coral rock shall be from local quarries. (Type at Sears Ala Moana.)

e. Puna or pahoehoe rock as available on the Island of Hawaii. (Type at G.C.A.
Building)

2. Mortar. Mortar for bedding shall consist of one part cement and not more than three parts
fine aggregate. Hydrated lime may be added to the mortar and the quantity shall not exceed
20% of the cement quantity. The lime shall be treated as an addition to and not as replacing
any cement.

Fine aggregates shall meet the requirements as shown in Table 300-12:
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Table 300-12 - FINE AGGREGATE FOR MORTAR
Percentage Passing By Weight
Sieve Size Natural Sand Manufactured Sand
3/8-Inch 100 100
No. 4 95 to 100 95 to 100
No. 8 e 80 to 100
No. 16 - 50 to 85
No. 30 -—-- 25 to 60
No. 50 - 10 to 30
No. 100 0to5 2to 10
No. 200 -—-- .

C. Installation.

Stone walls shall be laid by experienced stone masons to the best standards of the trades.
Stones shall be fully mortared to each other, and areas around vertical reinforcing filled solid with
mortar in joints. Fill behind veneer solid with fresh mortar.

Mortar shall first be mixed dry in a tight box (if hand mixed) until the mixture assumes a
uniform color, after which water shall be added as the mixing continues, until the mortar attains a
consistency such that it can be easily handled and spread with a trowel. A plaster mixer may be
used to mix the mortar if so desired. Mortar which is not used within 30 minutes after water has
been added shall be wasted. Retempering of mortar shall not be permitted.

Mortar shall be freshly prepared and uniformly mixed in one of the following proportions to
obtain minimum of 2000 psi, 28-day compressive strength. Use sufficient water consistent with
satisfactory workability.

Large flat stones shall be selected for the bottom or first course and shall be laid in full
mortar bed in practically horizontal position. Selected stones, roughly squared and pitched to lines,
shall be used at all angles and end faces of walls. All stones shall be fully bedded in mortar and so
placed as to break joints at least 6-inches and form a firm bond.

Headers shall be distributed uniformly throughout the walls and shall extend entirely
through from front to back face where the wall is less than 24-inches in thickness.

Keystones shall be distributed uniformly throughout walls, internally as well as at horizontal
faces.
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No spalls shall be used in the face of a wall and the face stones shall be so well bedded that
none will be needed. Natural flat surface or cut face of stones shall be used in the exposed face of
the wall. Space between the backing stones shall be filled with spalls and mortar. No voids in any
part of the wall will be permitted.

Weep holes 3-inches in diameter shall be provided in the walls at locations shown on the
plans or at approximately 8 foot centers. Filter material with filter cover, at least 3 cubic feet in
volume, shall be placed at each weep hole. Filter material shall be #3 FINE or approved equal.

Stones for the top course shall be wide enough to cover the top of the wall with the top face
practically flat, and shall be set in full mortar bed.

After the stones are placed, loose stones shall be removed and replaced solidly and the faces
shall be washed clean of loose mortar. The joints shall be cleaned of all mortar to a depth of
1-inch, wetted, and pointed with Portland cement mortar mixed in the proportions of one part
cement to one part fine aggregate or beach sand by volume. The pointed masonry shall be kept
moist for a minimum period of 24 hours.

Mortar coping shall be placed atop the wall to the dimensions as shown on the plans.
Coping shall be of 1:3 mix.

Mortar smears and drippings shall be completely removed from all exposed surfaces of the
stones, and from surrounding work and area.

D. Payment. Payment for STONE MASONRY (1) will be made at the Unit Price Bid or the
Lump Sum Bid, whichever is specified, or (2) will not be made directly but shall be included in the
lump sum 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 required to
complete the work.

303.15 CONCRETE ROOFING TILE.

A. Description. This item of work shall include the furnishing of all labor, materials, tools,
equipment and incidentals required to complete all concrete roofing tile work as indicated on the
plans and as specified in these Standards.

B. Material. The roofing tile shall be Monier Monray Concrete Tile as manufactured in Hawaii
by Monocrete Pty. Limited, 91-185 Kalaeloa Boulevard, Campbell Industrial Park, Kapolei, Oahu,
or approved equal. The entire installation shall be in strict accordance with the recommendations
of the roofing tile manufacturer, and as specified in these Standards.

C. Color Selection. Color shall be as selected by the Manager from the full line of standard
palette and samples furnished by the manufacturer.
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D. Installation. Installation shall be as follows:

1. Install 2"x 3" wolmanized nailing strips, properly spaced for full tiling, securely
attached to substrate with "ramset" anchors. The stripping shall be in lengths not over
8 feet with approximately 3/8 inch separation between ends, the separation being
aligned along slope of roof.

2. Install roofing tiles and paper, including hip and ridge pieces, using recommended size
copper nails.

E. Warranty. A 5-year (minimum) warranty for material from the manufacturer shall be
provided.

F. Payment. No separate payment for CONCRETE ROOFING TILE will be made; the
compensation for such work shall be deemed to be included in the Lump Sum Bid for the item of
which it is a part.

303.16 BUILT-UP ROOFING.

A. Description. This work shall consist of furnishing all labor, materials, tools, equipment and
incidentals required for the complete installation of built-up roofing where indicated on the plans
and as specified in these Standards.

B. Work Specified in Other Sections. Furnishing and installation of metal flashing shall be
accomplished under Section 303.22 - MISCELLANEOUS IRON AND METAL WORK, but
installation shall be coordinated with this section.

C. Guarantee. The Contractor shall furnish to the Department a written guarantee that all work
under this section shall be guaranteed watertight for five (5) years after acceptance of the building

by the Manager.

D. Products. Based on products of Siplast, Inc., for a roofing system on a non-nailable deck.
Products of other manufacturers may be used subject to prior approval by the Manager.

1. Roofing System. Shall be Siplast Paradiene 20/30 FR, Specification 2030 CPH or
approved equal.
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2. Summary of Materials Per 100 Sq. Ft.

Asphalt Primer ..............ocooiiiiiii 1 gal.
Paravent ... 26 Ibs.
Asphalt ... 25 Ibs
Paradiene 20(FR) ..., 58 lbs
Asphalt ... 25 Ibs.
Paradiene 30FR (White) ..........ccccevvviiiinninnn.. 85 1bs.

3. Asphalt Primer shall comply with ASTM D41.
4. Asphalt shall comply with ASTM D312, Type IV.

S. Flashing shall be copper clad Siplast Veral or approved equal, installed in accordance with
material manufacturers' recommendations.

6. Traffic Pads shall be Siplast Trafbloc or approved equal, 310 mils thick, installed in
accordance with material manufacturers' recommendations.

7. Roofing Vents shall be manufactured plastic assembly at least 6 inches high with minimum
2-inch base diameter vent stack and 10-inch diameter base flange. Roofing vent shall be
FP-10 one-way Roof Vent by Manville, or approved equal. Vents shall be installed one per
100 squares.

8. Cant Strips shall be fabricated from fiberglass or perlite based materials.

E. Inspection of Surfaces. The Contractor shall inspect all surfaces to receive roofing to see if
roof sheathing is smooth, firm, dry and free from unnecessary holes; vent pipes are extended
through and all flashing is in position. All defects shall be corrected prior to commencement of
work.

F. Manufacturer Representative. Contractor shall be responsible to assure the presence of a
qualified representative of the material manufacturer at the job site prior to start of each phase of
the work and as required while the work is in progress to offer assistance and physical
demonstration on use of the materials and to assist the Contractor in methods or techniques required
to accomplish all work as specified.
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G. Application.

1. Apply primer to the surface of the entire deck at the rate of 1 gallon per 100 square
feet. The primer should be allowed to dry before application of the roofing. Lay
1 ply of Paravent dry, with side and end laps a maximum of 1 inch.

2. Beginning at the low point of the roof, lay 1 ply of Paradiene 20 to the Paravent
surface, lapping sides and ends a minimum of 3 inches.

3. Beginning again at the low point of the roof, fully mop 1 ply of Paradiene 30 to the
Paradiene 20 surface, lapping sides and ends a minimum of 3 inches. Stagger laps
between plies.

H. Payment. Unless otherwise specified, no separate payment for BUILT-UP ROOFING work
will be made; the compensation for such work shall be deemed to be included in the Unit Price Bid
or Lump Sum Bid, whichever is specified, for the item of which it is a part.

303.17 METAL ROOFING AND SIDING.

A. General. This work shall consist of furnishing all labor, material, tools, equipment and
incidentals required for the complete installation of metal roofing where indicated on the plans and
as specified in these Standards.

B. Coordination. Coordinate the installation of metal roofing work with other related work
described elsewhere and as indicated on the plans.

C. Submittals. The Contractor shall submit the following:
1. Samples: Furnish samples of all materials to be used to the Manager for approval.

2. Shop Drawings: Shop drawings showing complete arrangements and details shall be
prepared in accordance with the contract plans and six (6) copies of such drawings shall
be submitted to the Manager for approval. Shop drawings shall include a reference to
the sheet and detail of the plans which they depict. No fabrication shall be done prior to
this approval.

3. Catalog cuts, information and installation procedures.

D. Guarantee. The Contractor shall furnish to the Department a written guarantee on the roofing,
flashing and caulking of flashing for a five-year period after final acceptance by the Manager. The
guarantee shall provide for repairs of roofing, and flashing where leaking occurs due to faulty
materials and workmanship, and for repair or replacement of damage to the building and its
finishes resulting from such leaks in the roofing, and flashing systems, all at no cost to the
Department.
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E. Materials shall be as follows:

1. Metal roofing/siding shall be aluminum with minimum thickness of 0.032-inch
(uncoated) and shall be fabricated from 0.04-inch stucco aluminum sheets with
Kynar coating as approved by the Manager.

2. Sheet Metal Accessories: Of same material and finish as used for adjacent wall or roof
covering, except as specified otherwise in these Standards:

a. Caps, Strips and Plates: Ridge caps, eave and edge strips, fascia strips,
miscellaneous flashing and miscellaneous sheet metal accessories, unless
specified otherwise in these Standards, shall be formed from the same material
and gauge as the roof covering. Wall plates, base angles or base channels and
other miscellaneous framing members may be standard structural steel shapes, or
they may be formed from galvanized steel not lighter than 18 gauge.

b. Continuous Gravity (Ridge) Roof Ventilators: Ventilators shall be provided
complete with exterior wind band, integral rain cone, braces, chain-operated
dampers and bird screening. The ventilators shall be provided in sections 8 or
10-feet long, and shall be braced at 4 or 5-foot intervals. Ventilators shall be
fabricated from Kynar finished aluminum with a thickness sufficient to provide
the necessary rigidity to insure smooth operation. The sections shall be formed
in a manner which will assure weathertightness. Where intermittent installations
are indicated, end closures for each section shall be provided. Throat size (cent
opening) shall be 12-inches. Ventilators shall be screened with 3 by 3 mesh per
square inch woven aluminum or stainless steel wire bird screening.

3. Fasteners: Fasteners for attachment to structural supports and fasteners for attachment
to adjoining sheets or panels shall be as approved, and in accordance with the
manufacturer’s recommendations. Unless specified otherwise in these Standards, the
fasteners shall be either self-tapping screws, bolts and nuts, self-locking rivets, self-
locking bolts, end-welded studs, bolted or riveted studs, or step rivets held by aluminum
straps. Other types of fasteners of the building manufacturer’s standard type, may be
used if prior approval is obtained. The fastening system shall be designed to withstand
the design loads per specifications. Fasteners shall be stainless steel, or aluminum. All
fasteners, with the exceptions of those having integral hex washer heads and fasteners
having aluminum drive caps shall have polychloroprene washers. Side laps of roofing
sheets or panels having configurations %-inch deep or less shall be fastened at a
maximum spacing of 12 inches on centers. Heads of screws or bolts exposed on
exterior face of factory-finished wall coverings shall be nylon headed to match color of
coverings.

4. Gutters and Downspouts: Aluminum material roll formed in 20-foot lengths coated with
Kynar material.
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5. Sealants:

a. Sheet sealant shall be an isobutylene tri-polymer tape material suitable for a
useful life of twenty years.

b. Closure for corrugations shall be a one-inch wide closed cell EPDM foam which
is shaped to match the sheet corrugations.

c. Touch Up Kits: Provide 4 one-quart containers of touch up material for the
panel finish. Deliver the containers to the Department. Material damaged
during construction will be replaced with new material, not touched up by the
Contractor.

F. Installation and Workmanship. Work shall be performed in accordance with approved
commercial practices by skilled workmen to insure weathertightness. Installation and workmanship
shall comply with the following:

1.

Wall Construction: All panels shall be applied with the configurations in a vertical
position. Panels shall be supplied in wall heights as noted in the drawings with no
horizontal joints except at the junctions of door frames. All side and end laps shall be
sealed with the joint sealing material specified hereinbefore. All walls shall be flashed
and/or sealed at the base, at the top, and around door frames. The placement of closure
strips, flashing and sealing material shall be accomplished in an approved manner that
will assure complete weathertightness. Flashing will not be required where approved
“self-flashing” sheets or panels are used. Minimum end laps for all types of panels
shall be 2-1/2 inches. Minimum side laps for all types of panels shall be one
corrugation or one configuration.

Roof Construction: All roofing panels shall be applied with the corrugations parallel to
the slope of the roof. The roofing panels shall be supplied in the longest lengths
obtainable with end laps occurring only at structural members with no transverse joints
except at the junction of ventilators. All side laps shall be laid away from the prevailing
wind, and all side and end laps shall be sealed with the joint sealing material specified
hereinbefore. The roof shall be flashed and sealed at the ridge, at eaves and rakes, at
projections through the roof, and elsewhere as necessary. The placement of closure
strips, flashing and sealing material shall be accomplished in an approved manner that
will assure complete weathertightness. Minimum side lap shall be one corrugation,
configuration, or interlocking rib. End laps shall be not less than 8 inches, and shall
occur only over purlins.
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G. Dissimilar Materials. Where aluminum surfaces come in contact with ferrous metal or other
incompatible metals, the aluminum surfaces shall be kept from direct contact by one of the
following methods.

1. Painting the incompatible metal with a coating of heavy-bodied bituminous paint
conforming to Federal Specification TT-C-520.

2. An approved non-absorptive gasket.
3. An approved caulking placed between the aluminum and the incompatible metal.

H. Finish Coating for Metal Roofing and Siding. Sheets shall be factory finished with a
polyvinyllidene fluoride polymer modified with resins to improve its fade and chalk resistance.
Color shall be selected by the Manager from the manufacturer’s standard colors. The coating
system shall be based on the material having the proprietary name Kynar and shall be warranted in
writing by the manufacturer for 20 years from the date the structure is placed in service. Coating
shall withstand 1,000 hours of salt spray test in accordance with ASTM B 117 with no more than
10% of No. 8 blisters. The coating shall be the most corrosion resistant coating available from a
metal building manufacturer.

Factory Finishing: Exterior and interior exposed surfaces of metal roof and wall panels,
roof ventilators and metal accessories shall be provided with a factory-applied finish. The finish
shall consist of Kynar fluoropolymer as specified above.

Shop Painting: All ferrous metal work, except factory-finished work, zinc-coated work,
and work specified to be painted, shall be (1) cleaned of all dirt, rust, scale, loose particles, grease,
oil and other deleterious substances; (2) chemically treated with a phosphoric type cleaner; and (3)
then be given one coat of an approved rust-inhibiting primer paint of the type as specified under
Section 303.27 - PAINTING.

I. Clean Up. During the process of the work, the premises shall be kept reasonably free of all
debris and waste materials resulting from the work under this section. All such debris and rubbish
shall be removed from the site.

Clean residue from drilling immediately after holes are drilled in roofing. Remove all metal
shavings and other injurious material from the roof surface.

J. Payment. Unless otherwise specified, no separate payment for METAL ROOFING AND

SIDING WORK will be made; the compensation for such work shall be deemed to be included in
the Unit Price Bid or Lump Sum Bid, whichever is specified, for the item of which it is a part.
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303.18 QUARRY TILE WORK.

A. Description. This item of work consists of furnishing all labor, material, tools, equipment and
incidentals required to complete all tile work as indicated on the plans and as specified in these

Standards.

B. Materials shall comply with the following:

1.

Quarry Tile: Standard 6"x6"x%2" V-Bak floor tile, trim and shapes as manufactured
by American Olean Tile Company (Murray Tile), Summitville Tiles Inc., or approved
equal. Contractor shall furnish samples of the material to be used for the Manager’s
approval.

Color shall be as selected by the Manager.

Base Tile Adhesive: Miracle Ceramic Floor Tile adhesive MAS500, as manufactured
by Miracle Adhesive Corp., or approved equal.

Setting Bed for Quarry Tile: One part Portland cement to five parts beach sand, and
1/10 part by volume hydrated lime.

Floor Tile Grout: "Hydroment" as manufactured by the Upco Company,
4805 Lexington Avenue, Cleveland, Ohio, or approval equal. Color Gray.

Water: Potable, clean, free from injurious amounts of oil, soluble salts, chemicals and
other deleterious substances.

C. Application. Install all quarry tile conforming to ANSI Specifications A-108.3, and in
accordance with recommendations of tile manufacturer and as specified below:

1.

Base Tiles: Install all base cove tiles, using adhesive in a straight and true line before
installing floor tiles.

Setting: Place mortar for setting bed in thickness of 3/4-inch minimum and slope to
floor drains. Trowel neat cement paste over the bed in 1/32-inch to 1/16-inch
thickness. Before the bed has attained its initial set, install tile. Firmly press and tap
each tile into place and carefully align to obtain the joint width, 1/4 inch.

Pointing: After setting the tile, point joints with grout by troweling or some suitable
method the same day the tile is set. Damp cure installation for at least three (3) days.

D. Finishing. After cleaning, when dry, apply to quarry tile one coat of Hillyard TeraSeal in
accordance with manufacturer's directions.
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E. Removal of Condemned Tile. Prior to the final acceptance of tile work, remove and replace
at own expense all condemned tiles or tiles that ring hollow.

F. Expansion Joint Sealant. Caulking under Section 303.21 - CAULKING applies to all mastic
joints in quarry tile floor as required.

G. Cleaning. Upon completion of the various portions of this work, remove all unused materials,
rubbish, etc., that have accumulated as a result of work. After the pointing has sufficiently set or
hardened, clean all tiles on floors and bases using approved materials and procedures.

Remove completely all traces of cement or dust accumulations.

H. Protection. Close rooms and spaces to traffic in which tile work is being installed, until the
tile has set. Protect tile work from damage at all times. Keep all tiles dry while in packages.

I. Payment. No separate payment for QUARRY TILE WORK will be made; the compensation
for such work shall be deemed to be included in the Lump Sum Bid for the item of which it is a
part.
303.19 CARPENTRY AND MILLWORK.
A. Description. This item of work shall include the furnishing of all labor, materials, tools,
equipment and incidentals required to install all rough and finish carpentry as indicated on the plans
and as specified in these Standards.
B. Materials shall comply with the following:

1. All materials shall be new, dry, sound, undamaged, true to grade specified, well

seasoned, free from defects which may impair its strength or durability. All lumber

except redwood shall be treated as specified hereinafter.

2. Nailers, Battens, Concealed Framing and Headers: Construction Grade Douglas Fir,
S4S, wolmanized.

3. Plywood: Wolmanized Douglas Fir, exterior grade, DFPA, A-C, or better.

4. Wood Trim: "B" and better, Douglas Fir and Mahogany where indicated, kiln dried,
vertical grain, S4S, Wolmanized Douglas Fir and Penta dip mahogany.

5. Particle Board: Wolmanized Duraflake, or approved equal.

6. Peg Board: Tempered Masonite, standard perforations.
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7.

Plastic Laminate: 1/16-inch thick high pressure laminated plastic, Formica or
approved equal, in color and pattern as selected by the Manager. Adhesive shall be as
specifically manufactured for application of plastic laminate.

Rough Hardware: Nails, screws, bolts, etc., shall be domestic grade, hot-dip
galvanized.

C. Wood Preservative and Termite Treatment shall comply with the following:

1.

Wood Preservation with Wolman Salts or Osmosalts: All concealed framing lumber,
blocking, furring strips, nailer, and other general use lumber that will be concealed in
the finished work shall be treated by a pressure method with 0.75#/C.F. Wolman Salts
(FCAP-B) or 0.4#/C.F. Osmosalts (FCAP-B) and shall be dried to 19% moisture
content on 1-inch and 2-inch lumber after treatment in accordance with American
Wood Preservers Institute Standard LP-2, as revised.

Water Repellent Penta-Dip Treatment: All finish lumber under 2-inch nominal
thickness such as millwork items and similar wood work that will be exposed to view
in the finished work shall be immersion treated with water repellent penta preservative
solution according to U.S. Commercial Standard CS 262-63 for a minimum of thirty
(30) minutes.

All wood dip treated with Penta shall be kiln dried before treatments to an average of
12% to 15% moisture content.

All wood shall be treated as above, except masonite.

Lumber shall be milled to finish size and shape prior to treating, and it shall be treated
before assembly.

Wherever it is necessary to cut treated wood on the job, all cuts shall be given a
thorough coating of the concentrated preservative used in the original treatment.

Inspection, Labeling, and Certificate: Each piece of pressure treated lumber and

plywood shall be permanently labeled on the face with the Quality Control mark of the
American Wood Preservers Institute showing compliance with AWPI Standard LP-2 in
the case of Wolman Salts or Osmosalts, and AWPI LP-3 in the case of penta treatment.

In addition, a Certificate of Treatment shall be issued to the Manager showing
compliance with these specifications, both as to kiln drying and penta treatments.
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8.

All wood to be buried in concrete or placed in contact with soil or other moisture laden
material shall be pressure treated with chromated copper "GREEN SALT" solution
with 0.75 1b. of dry salt per cubic foot of wood retention or Osmose K-33 solution
with 0.4 1b. of dry salt per cubic foot of wood retention.

D. Additional Requirements.

1.

Dampproofing: Apply a continuous strip of 40 pound asphalt saturated felt under
wood members bearing on masonry.

Millwork and Cabinet Work: Millwork shall be fabricated at the mill in accordance
with detailed drawings, in as large unit as practicable for shipment and introduction
into permanent position, and in an orderly arrangement for neat and rigid field
assembly. All units when erected in place shall be straight, square, plumb, level and
free from damage and tool marks, and all units shall be belt-sanded at mill and
hand-sanded smooth immediately following installation in place. All joints shall be
made up with waterproof glue and nail or screw. Nails and screws shall be placed in
concealed surface to the maximum extent possible. Submit six (6) sets of detailed shop
drawings based on field dimensions to the Manager for approval prior to fabrication.

Protection of Work in Place: Protect finish millwork from being defaced or marred by
workmen during execution of other trades. Replace any damaged work with new
work.

Priming and Backpainting: Prime and backpaint concealed areas of all woodwork
before installation.

Finish Hardware: All items specified under Section 303.24 - FINISH HARDWARE
shall be carefully fitted and installed in accordance with the manufacturer's directions
and shall be adjusted for perfect working order to the satisfaction of the Manager with
further adjustment if necessary within one year after acceptance of the project.

Acoustic Tile Nailing Strips: Furnish and install nailing strips as indicated on the plans
and as specified under Section 303.25 - ACOUSTIC TILE.

Nailing strips shall be 1"x3" softwood (treated) 12 inch on center securely fastened to
the concrete surfaces. Layout need not be in grid but shall have cross strip fire
blocking not over 8 inch on center.

Edge strips shall be as detailed.

Roof Battens: Furnish and install battens as indicated on the plans and specified under
ROOFING.
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8.

Waterproof Coating: All lumber and woodwork exposed to weather shall be coated as
specified elsewhere in these Standards.

E. Payment. No separate payment for CARPENTRY AND MILLWORK will be made; the
compensation for such work shall be deemed to be included in the Unit Price Bid or Lump Sum
Bid, whichever is specified, for the item of which it is a part.

303.20 DRYWALL CONSTRUCTION.

A. Description. This item of work shall include furnishing all labor, materials, tools, equipment
and incidentals required to install all drywall work indicated on the plans and as specified in these

Standards.

B. Materials shall comply with the following:

1.

Studs, blocking, runners and furring strips: Minimum 0.02-inch thickness electro
galvanized steel with hemmed edges. Studs shall be of the sizes indicated on the plans
and checked and certified by the manufacturer to be of ample strength for the partition
height required.

Screws: U.S. Gypsum Co. or approved equal, drywall screws, types and lengths as
required.

Gypsum Wall Board: 5/8-inch thick, fire rated, 48 inches wide by length sufficient to
eliminate end joints up to 10 feet long maximum, with long edges tapered, conforming
to ASTM C36, "Standard Specification for Gypsum Wall Board." Wall board installed
shall be water-resistant type, conforming to ASTM C630, "Standard Specification for
Water Resistant Gypsum Backing Board".

Accessories: External corners and edging of either hot-dip galvanized steel or
aluminum, whichever is standard with the manufacturer of system used. Bent, rusty or
corroded materials are not acceptable and must be removed at any stage of the work.

C. Manufacturer. Complete partition assembly shall be as supplied by U.S. Gypsum,
National Gypsum, Kaiser, Blue Diamond Division Wall System manufactured by Flintkote or
approved equal and meet the following requirements:

1.

Fire Rating: Partitions shall be rated 1 hour incombustible when tested in accordance
with ASTM E119, "Standard Methods of Fire Tests of Building Construction and
Materials".
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D. Samples. Furnish samples of studs, runners, furring strips, seal strip, screws, plasterboard,
tape for joints, edge and corner beads to the Manager for approval before commencing the work.

E. Installation. Partitions, ceiling, and furring shall be installed in strict accordance with the
specifications of the manufacturer of the materials used and as specified below:

1.

10.

Runner: Install ceiling runners and wall framing as shown. Runners shall be fastened
not over 24 inches o.c. in the manner recommended by the particular manufacturer or
as indicated.

Studs and Furring Channels: Install 16 inch on center. Furring channels shall be
anchored to backing with manufacturer's fixing devices. Double studs at jambs of all
openings and attach frames as detailed.

Wall Board: Apply wall board, stagger joints. Screw to studs at 12 inches on center.

Fastening of Wall Board to studs shall be by U.S.G. Drywall Screws, or approved
equal, type S power-driven and spaced as per manufacturer's instructions.

Joints on opposite face of partitions shall be so arranged as to occur on different studs.

All joints, screw head and other depressions in the surface of the wall board shall be
treated in accordance with the recommended manner with PERF-A-TAPE Joint System
or approved equal.

All internal and external angles formed by the intersection of either wall board surfaces
or other surfaces shall be treated with metal trim and/or PERF-A-TAPE Joint System
or approved equal as indicated or required.

All vertical or horizontal external corners shall have PERF-A-BEAD Corner
Reinforcement or approved equal applied in accordance with manufacturer's
directions.

Cooperate with other trades in the placing of and blocking required as backing for all
accessories.

Apply Gypsum board for ceiling with long dimension at right angles to joints where
practical. Center end joints over joint. Use maximum practical length to minimize
joints. Provide suitable metal edge trim at ceiling angles and around ceiling cutouts.

F. Payment. No separate payment for DRYWALL CONSTRUCTION will be made; the
compensation for such work shall be deemed to be included in the Lump Sum Bid for the facility of
which it is a part.
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303.21 CAULKING.

A. Description. This item of work shall include the furnishing of all labor, materials, tools,
equipment and incidentals required to install the polysulfide caulking throughout the structure. The
work of this section shall be coordinated with the work of the various trade sections requiring
caulking and all applicable requirements of this section shall be considered to be included as a part
of each section requiring caulking.

B. Materials. Materials shall be new and shall be manufactured by the same manufacturer and of
type most suited for the particular caulking requirement. Deliver, store and handle materials to
prevent inclusion of foreign matter or damage of materials. Materials shall be in original package
unit ready to use.

1. Polysulfide Caulking. Caulking shall be based on polysulfide liquid polymer
manufactured by Thiokol Chemical Corporation, or approved equal and shall conform to
Thiokol Building Trade Performance Specifications for two-component sealants. Caulking
shall be delivered to the site in sealed containers, each bearing a "Tested and Approved" seal,
manufacturer's name, and product designation.

The caulking materials used in horizontal locations shall be Class "A" (self-leveling or
pourable), and caulking material used in vertical and overhead locations shall be Class "B"
(non-sag). Type II sealants shall be used for joints in floors and walls and other traffic areas.
Type I sealants shall be used in all other areas.

2. Color. As required to match adjacent materials, as selected or approved by the Manager.
3. Primer. Primer shall be a quick drying clear sealer of the one-part elastomeric type, the
cure to occur by solvent evaporation to a smooth, amber, clean film. Primer must be water

resistant and shall be of a type recommended by the sealant manufacturer.

4. Resilient Joint Backing. At joints to be caulked, backing shall be polyester polyurethane
foam at least twice as wide as joints to be caulked.

C. Application
1. Joint Preparation. Joint preparation shall conform with the following:

a. Joints shall be backfilled to the required depth with a polyester polyurethane foam joint
backing.

b. For polysulfide caulking, the minimum joint depth shall be %-inch for metal work and

l4-inch for concrete and masonry work. The gap width shall not exceed the depth.
The average width for metal-to-metal joint work is 1/8-inch and “%-inch for others.
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2. Caulking. Polysulfide caulking shall be applied to a clean, dry surface free from grease,
oil, wax or other foreign matter that tends to destroy or impair adhesion. Cleaning shall be in
accordance with instructions of the sealant manufacturer.

a. Nonporous surfaces, such as metal, shall be cleaned with an oil-free cleaner such as
Methyl Ethyl Ketone, Toluene or standard solvent. Surfaces shall be wiped dry with a
clean cloth before the solvent evaporates.

b. Porous surfaces, such as masonry, concrete or plaster shall be cleaned and given a
prime coat to a depth of at least %-inch in the joint to be caulked which shall be
allowed to dry before application of polysulfide caulking.

c. Employ thoroughly skilled and experienced workmen and apply in strict conformance
with manufacturer's directions.

d. Do not caulk joints until they are in compliance with details indicated on the plans.

e. Sealant bonding surfaces shall be clean, sound, dry, and free of contamination of
laitance, form release agents, concrete curing compound or other surface treatment.

f.  Mask areas adjacent to joints if necessary to obtain a neat sealer line.

g. Apply by hand gun or pressure equipment following the manufacturer's written
instructions. If necessary, tool joint within ten minutes of application and prevent
movement of joint for 48 hours to allow for cure.

D. Cleaning. Clean excess sealant off non-porous surfaces while in uncured state with a
commercial solvent such as xylol. On porous surfaces, allow excess sealant to cure and then
remove by abrasion or chemical means.

E. Payment. No separate payment for CAULKING will be made; the compensation for such
work shall be deemed to be included in the Unit Price Bid or Lump Sum Bid, whichever is
specified, for the item of which it is a part.

303.22 MISCELLANEOUS IRON AND METAL WORK.

A. Description. Miscellaneous iron and metal work shall include the furnishing of all labor,
materials, tools, equipment and incidentals required for installation of interior access ladder, metal
frames and covers, louvers and other miscellaneous iron and metal items required to complete the
reservoir or other structures in accordance with the details as shown on the plans and as specified in
these Standards.
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B. Verifying Conditions. The Contractor shall verify measurements in field, as required, for
work fabricated to fit job conditions. Before starting, the Contractor shall examine adjoining work
and perform necessary corrective action to insure perfect workmanship and fit of this work in all
respects.

C. Shop Drawings. Submit minimum six (6) copies of detailed shop drawings to the Manager for
approval of all miscellaneous items. Obtain approval of drawings prior to proceeding with
manufacturing. Shop drawings shall show fabrication, assembly, and erection details, sizes of all
members, all dimensions, fastenings, supports and anchors, clearances, size and lengths of welds,
and all necessary connections to work of other trades. Drawings from brochures or reproductions
of brochures shall not be acceptable.

D. Steel.

1. Materials. Materials shall be new and free from defects impairing strength, durability or
appearance. Materials shall be of best commercial quality for purposes specified, and shall
comply with the requirements of ASTM A36, "Standard Specification for Structural Steel" or
ASTM A588, whichever is shown on the drawing or specified in the Special Provisions.

2. Workmanship shall conform to the following:

a. Metal surfaces shall be clean and free from mill scale, flake rust and rust pittings, well
formed and finished to shape and size, with sharp lines and angles and smooth
surfaces. Shearing and punching shall leave clean true lines and surfaces.

b. Surface preparation shall be in strict conformance with the paint manufacturer's
specifications.

c. All miscellaneous metal items mentioned herein or required by the plans shall be
fabricated of shapes as detailed or required. All connections, unless noted otherwise,
shall be welded, with all welds ground smooth. All items shall be hot-dipped
galvanized after fabrication.

3. Metal Frames and Covers. Metal frame and cover for reservoir access manhole and
overflow hatch shall be fabricated and installed as shown on the plans. Metal frames and
covers shall be hot-dipped galvanized (For Maui only: Metal frames and covers shall be
aluminum or stainless steel.) Frame and cover shall be cleaned and shop coated and painted as
specified elsewhere in these Standards. Frames and covers shall be designed to meet confined
space requirement.
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E. Aluminum.

1. Materials. Materials shall be new and free from defects impairing strength, durability, or
appearance. Materials shall be of best commercial quality for purposes specified, and shall
comply with the requirements of ASTM B209, "Standard Specification for Aluminum-Alloy
Sheet and Plate".

2. Fabrication, Installation and Workmanship. Except as otherwise indicated, the
fabrication, installation procedures and workmanship shall conform to the standard details and
recommendations of the "Architectural Metal Handbook," latest edition as published by the
National Association of Architectural Metal Manufacturers. All work shall be done in a first-
class workmanlike manner by mechanics skilled in the trade and under proper supervision of
the Contractor. All welding shall be done by the inert-gas arc welding method as specified in
the latest edition of Alcoa "Welding Alcoa Aluminum." Welding rods shall be an alloy which
will not alter the color of the aluminum during the anodizing process.

3. Dissimilar Materials. Aluminum surfaces shall be kept free from direct contact with
metals other than stainless steel, zinc or other metals compatible with aluminum by: (1)
painting the dissimilar metal with either a primer coat of zinc chromate primer followed by
two coats of aluminum metal-and-masonry paint; or (2) painting the dissimilar metal with a
coating of heavy-bodied bituminous paint; or (3) applying caulking compound or
non-absorptive tape or gaskets between the aluminum and dissimilar metal. Steel anchors and
connecting members shall be hot-dip galvanized after fabrication.

Aluminum surfaces in contact with lime mortar, concrete or other masonry materials shall be
painted with alkali-resistant coating, such as heavy-bodied bituminous paint or water-white
methacrylate lacquer.

Aluminum in contact with wood or other absorptive materials which may become repeatedly
wet shall be painted with two coats of aluminum metal-and-masonry paint or a coat of
heavy-bodied bituminous paint. Dissimilar metals shall be painted if used in locations where
drainage from them passes over aluminum.

4. Finish. Present certification of anodized and other finishes as called for in item finishes.
All aluminum surface finishes, unless specifically specified shall be AA-M21-C21-A41 or
AA-M21-C21-A4X.

5. Expansion and Contraction. Aluminum work shall be designed and anchored so that the

work will not be distorted nor the fasteners overstressed from the expansion and contraction of
the metal.
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6. Temporary Protection. Aluminum surfaces requiring protection against lime mortar
stains, discoloration, surface abrasion, and other construction abuses shall be suitably protected
in accordance with Alcoa Publication "Care of Architectural Aluminum During Construction."

F. Copper.

1. Materials. All materials shall be stored in such a manner as to afford adequate protection.
Damaged materials shall not be used and shall be removed from the site. Samples shall be
submitted for approval and used as a standard for the duration of the project. All materials
shall comply with the following:

a. All sheet copper shall be 16 oz. cold rolled unless otherwise specified.

b. Flux shall be compatible with the solder and shall be non-corrosive type.
c. Plastic cement shall conform to Federal Specifications SS-CC-153, Type I.
d. Nails shall be copper or brass.

2. Fabrication, Installation and Workmanship. Except as otherwise indicated, the
fabrication and installation procedures shall conform to the standard details and
recommendations of the Architectural Sheet Metal Manual, latest edition as published by the
Sheet Metal and Air Conditioning Contractors National Association, Inc. All work shall be
done in a first-class workmanlike manner by mechanics skilled in the trade, under proper
supervision of the Contractor and shall comply with the following:

a. Contractor shall examine all surfaces to be covered with sheet copper or areas where
sheet copper is to be installed and shall report to the General Contractor, any improper
or defective base or work for the Contractor’s work. In the absence of such written
report, the Contractor shall be held responsible for the finished job.

b. Detailed shop drawings showing complete arrangements and details shall be prepared
in accordance with field dimensions and the contract plans and six (6) copies of such
drawings shall be submitted to the Manager for approval. Shop drawings shall include
a reference to the sheet and detail of the plans which they depict. No fabrication shall

be done prior to this approval.

c. Cap flashing and scuppers shall be fabricated in accordance with approved shop
drawings; in long lengths and delivered to the job in a neat, clean condition and
installed in cooperation with the roofing Contractor. Cap flashing shall comply with
the following:
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i.  Cap flashings shall be fabricated in 8 to 10-foot lengths, except when shorter
pieces are required; miter lap end joints 5-inches; do not solder joints. Edge strip
shall be continuous, nailed at 10 inches on center (maximum).

ii.  Seal all joints in cap flashing with an approved sealant to make a continuous
watertight cover.

d. All sheet copper shall be so formed, fabricated and erected as to adequately provide
for all possible expansion and contraction in the completed work, and all work shall be
finished so that it is weatherproof and watertight. All work to be accurately formed as
to sizes, shapes and dimensions with all lines and angles in true alignment, straight,
sharp and erected plumb, level and in proper plane without bulges or waves.
Intersections shall be coped or flanged to fit accurately and to be securely soldered or
welded. Nails, screws and bolts shall be of type best suited for the intended purpose,
and shall be of a composition that will not support galvanic action after installation.
Where galvanic action may occur, dissimilar material shall be completely coated with
an approved bitumastic paint or otherwise protected against galvanic action.

G. Interior Access Ladder. The interior access ladder shall be fabricated and installed as shown

on the plans. Interior access ladder shall be of Type 316 stainless steel standard tubing and fittings.
All connections shall be welded and ground smooth. All welds shall be compatible with Type 316
stainless steel. All straps, anchors and bolts shall be of Type 316 stainless steel.

H. Exterior Access Ladder. The exterior access ladder shall be fabricated and installed as shown
on the plans. All connections shall be welded and ground smooth. Exterior access ladder shall
comply with applicable OSHA requirements. Ladder shall be fabricated and installed as shown on
the plans. (For Reservoirs on Oahu Only: Install two pool type grab bars on top of the reservoir
near the access manhole to accommodate portable ladders and provide a minimum of 8 feet long
guardrails on both sides of the grab bars.)

I. Reservoir Ventilator Louvers. Furnish and install where shown on the plans, extruded
aluminum houses by Penn Ventilator Co., Inc., Philadelphia, PA 19140 or approved equal.
Ventilator houses shall comply with the following:

1. Pennhouse Ventilator shall have heavy gauge extruded aluminum blades of stormproof
style with corners mitered and Heliarc welded.

2. The following accessories shall be included:
a.  All-weather shield.

b. Hinged Roof.
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c. Bird and insect screen formed from aluminum expanded metal and 18 x 14 mesh
aluminum wire.

3.  Air filter shall meet standard Air Filter Institute test on 20"x20" panels 1" thick:
a. Pad porosity = 10 pores/lin. inch

b. Resistance to 800 CFM air 0.08 inch of water

c. Average efficiency = 63%

d. Dust capacity at
0.5 inch water resistance = 364 grams

4. Filter foam - Dry 10 P.P.I. - 1-inch thick.

J. Payment. No separate payment for MISCELLANEOUS IRON AND METAL WORK will be
made; the compensation for such work shall be deemed to be included in the Unit Price Bid or
Lump Sum Bid, whichever is specified, for the item of which it is a part.

303.23 DOORS AND FRAMES.

A. Description. This item of work shall include the furnishing of all labor, materials, tools,
equipment and incidentals required for the installation of doors and frames, including seals, as
indicated on the plans and as specified in these Standards.

B. Shop Drawings. Submit minimum six (6) copies of detailed layout shop drawings based on
field dimensions to the Manager for approval prior to fabrication. Drawings from brochure or
reproduction of brochures shall not be acceptable. Shop drawings shall show fabrication, assembly
and erection details, all dimensions, sizes of all members, type of fastening, supports and anchor
clearances, size and length of welds and all necessary connection to work of other trades.

C. Coordination. Coordinate installation of doors with other related work described elsewhere
and as indicated on the plans.

D. Hollow Metal Doors and Frames.

1. General. Doors shall be 1-3/4-inch thick, flush panel, hollow metal with mineral wool
core, sound-deadened, seamless, and designed for use with standard builders hardware.

All materials used in the fabricating of pressed steel frames and doors shall be free from
defects impairing their strength, durability or appearance. Doors and frames shall conform to
Commercial Standard PS4-66 and all subsequent amendments.
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2. Materials and Minimum Requirements: Flush Panel.

a.

Galvanized Panels: Door panels and end closures shall be manufactured of 16 gauge
hot-dipped galvanized material in the 1.25 coating class conforming to ASTM
Designations A-525, "Standard Specification for Steel Sheet, Zinc-Coated (Galvanized)
by the Hot-Dip Process, General Requirements" and A526, "Standard Specification for
Steel Sheet, Zinc-Coated (Galvanized) by the Hot-Dip Process, Commercial Quality"
and Federal Specification QQ-S-775D, Class D (except Marking). The material shall
be treated in the mill to insure superior prime paint adhesion. The pretreatment shall
conform to Military Specification MIL-C-490, Amendment 1, and Federal
Specification TT-C-4900 Grade 1.

There shall be no visible seams on the face or vertical edge. Welds 2 inch on centers
shall occur around the perimeter of the door. Tops and bottoms of doors shall be
completely closed with not less than 18 gauge channels and shall be reinforced with 18
gauge internal vertical stiffeners.

Sound deadening shall be secured by bonding a precured structural mineral wool to the
panel with a thermosetting adhesive. Rigid core shall be one pound density, odorless,
self extinguishing material that is resistant to vermin, fungus, bacteria, moisture,
mildew and rot.

No honeycombed core shall be used.

Hardware Preparation: Doors shall be mortised, reinforced, drilled and tapped to
receive mortise hardware as specified in the hardware schedule. Doors shall be
reinforced for specified surface applied hardware; drilling and tapping shall be done in
the field. Hinge reinforcing plates shall be No. 6 gauge. Reinforcing for other surface
and mortised hardware shall be 14 gauge except for closer reinforcings which shall be
12 gauge. All locks shall have flat faces. All hardware reinforcing plates shall be
welded, on all edges, internally.

3. Materials and Minimum Requirements: Frames.

a.

Frames shall be fabricated from 14 gauge galvanized steel and shall be combination
type with integral top and trim. Head assemblies shall be reinforced internally at each
miter joint with 16 gauge channel shaped reinforcements.

Multi-Purpose Headers and Jambs: Shall have self-aligning tabs and slots for secure
locking and shall be mitered and continuously arc welded on the frame face to form a

one-piece, neat mitered corner assembly.

Frames shall be anchored with expansion bolts, in jambs and headers at 24 inches on
center max.
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d. Hardware Preparation: Frames shall be mortised, reinforced, drilled and tapped at the
factory to receive full mortised hinges and strikes as specified in the hardware
schedule. Strike jambs shall be punched to receive two rubber bumper silencers.
Frames shall be reinforced for surface applied hardware. Hinge reinforcing plates
shall be No. 6 gauge. Closer reinforcing plate shall be No. 12 gauge. Reinforcing for
other surface and mortised hardware shall be No. 14 gauge. All hardware reinforcing
plates shall be welded on all edges, internally.

e. Galvanizing: Frame members shall be manufactured of hot-dip galvanized material in
the 1.25 oz. coating conforming to ASTM Designations A-525, "Standard
Specification for Steel Sheet, Zinc-Coated (Galvanized) by the Hot-Dip Process,
General Requirements" and A-526, "Standard Specification for Steel Sheet,
Zinc-Coated (Galvanized) by the Hot-Dip Process, Commercial Quality" and
Federal Specification QQ-S775D, Type 1, Class D (except marking). The material
shall be treated in the mill to insure superior prime paint adhesion. The pretreatment
shall conform to Military Specification MIL-C-490, Amendment 1, and
Federal Specification TT-C-490, Grade 1.

f.  All welds shall be shop welds.
g. Provide angle spreader for frames during shipping, handling and installation.

4. Finish. Both frames and doors shall be cleaned and shop coated and painted as specified
in Section 303.27 - PAINTING.

5. Installing Frames. Anchor all frames to wall with expansion bolts at 24 inches on center
at each jamb. Where doorframe extends to soffit above, anchor frame to beam with
expansion bolts at 24 inches on center. Set frames level and plumb, securely braced, for
anchoring to walls. Prior to installation, all frames shall be back painted with heavy bodied
bituminous paint.

6. Installing Doors and Hardware. Hang metal doors and install hardware under
supervision of hardware supplier's representative. Template shall be furnished by hardware
supplier.

Leave all work, including hardware, clean and in perfect working condition.

Entire assembly shall be installed and adjusted by skilled mechanics in strict accordance with

"INSTALLATION INSTRUCTIONS" of door manufacturer to achieve, in place, the rated
STC capability.
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E. Solid Core Flush Panel Doors.

1. Material. Solid Core Flush Panel Doors shall conform to the requirements of

Federal Specifications, LLL-D581D and NWMA Industry Standard 1.S.1-78. Doors shall be
assembled with exterior grade adhesive and shall be Type I (waterproof). Doors shall be
treated with a non-staining water repellent preservative. Core shall conform to CS 236-66.
Door faces shall be of red lauan (Philippine Mahogany).

Doors shall be provided with louvers for ventilation if called for and shown on the plans.

Frames shall be in full single lengths. Moldings shall be nailed and glued into place with nails
set and puttied. Exterior corners shall be lightly rounded.

2. Installation.

Install frames plumb, level, and rigidly secured in place properly braced.

All doors shall be neatly fitted to the openings and hung to frames with hardware,
plumb and square with proper clearance at sides, top, and over threshold, and with all
edges of the door slightly beveled with tool and sandpaper. Drips shall be cut.

Leave all work, including hardware, clean and in perfect working conditions, to the
satisfaction of the Manager.

F. Fiberglass Reinforced Plastic Doors and Frames (for Hawaii only).

1. Fiberglass Reinforced Plastic Doors.

a.

Door shall be made of fiberglass reinforced plastic (FRP) using resins tailored to a
chlorine gas environment and having a fiberglass content of 25 percent by weight as
manufactured by Chem-Pruf Door Company. The doors shall be flush construction,
having no seams or cracks. All mortises shall be molded in at the factory. The doors
shall be 1-3/4-inch thick with a 15-mil (plus or minus 3 mils) color gelcoat and have
an R-factor of 12. Secondary painting over pultrusions to achieve color is not
acceptable.

Door plates shall be molded in one continuous piece, starting with at 15-20 mil gelcoat
of the color specified, integrally molded with at least two (2) layers of 1.5 ounce per
square foot fiberglass mat and layer of 16 ounce per square yard unidirectional glass
roving.
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C.

Adequate reinforcing and compression members shall be used to accommodate surface
hinges, locksets, kickplates, and push or pull plates. When engineering considerations
dictate, mild steel is buried in the fiberglass matrix to provide enhanced screw-holding
power. In no case should screws be inserted into fiberglass matrix to provide holding
for hinges, locks or closures, or any structural attachment. Thru-bolting shall be used
for attachment of hinges. A compression member is to be located which will provide
memory and resistance to the torquing of thru-bolts.

All voids between the door plates shall be completely filled with the equivalent of
4-6 pounds expanded polyurethane foam, having a flame spread of 25 or less per
ASTM E-84. A phenolic-coated kraft honeycomb may be substituted for urethane
foam where engineering requirements dictate.

All reinforcing resins shall have a flame spread of 25 or less per ASTM E-84 and shall
be self-extinguishing per ASTM D-635.

The color of the door or frame shall be integrally molded as the part is made.
Painting of door will not be allowed. Submit color chart to the Manager for selection
of color. Colors on chart shall be limited to those recommended by the manufacturer
for exposure to sunlight.

2. Fiberglass Reinforced Plastic Frames.

a.

Frames shall be similar to the doors in construction and materials except the frames
shall be solid fiberglass. The stop and frame will be molded all in one piece. The
frame shall be integrally gelcoated to the customer's color when molded. Mortises
will be molded in. It is not permitted to rout in mortises or remove any material from
the head or jambs, to provide mortises.

Reinforcement for mounting hinges, closers, etc., shall be of mild steel plates
strategically located and buried in the resin-glass matrix so they will not be exposed to
the elements.

The jamb shall be flat on the backside (against the opening) and uniform in thickness
so as to provide a solid, uniform surface against the wall opening. No wood blocks or
spacers are permitted.

3. Hardware. All hardware (except locksets) shall be installed at the door manufacturing
plant. The hardware manufacturer's warranty shall be included with the hardware installation.

4. Installation.

a.

Installation shall be in strict compliance with manufacturer's written instructions using
non-corrosive materials and methods.
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b.

Install frames plumb, level, and rigidly secured in place and properly braced.

All doors shall be neatly fitted to the openings and hung to frames with hardware,
plumb and square with proper clearance at sides, tops, and over threshold.

Coordinate with masonry wall construction for frame anchor placement.
Maximum diagonal distortion shall not exceed 1/16 inch measured corner to corner.

Leave all work, including hardware, clean and in perfect working condition, to the
satisfaction of the Manager.

5. Guarantee. Submit to the Manger three (3) copies of a written guarantee for

five

(5) years against corrosion for door assembly and hardware exposed to the chlorine gas

environment.

6. Manufacturer's Data. Submit six (6) copies of the manufacturer's descriptive data to the
Manager for each component supplied. Six (6) copies of the manufacturer's color chart shall

also

be submitted. Color to be selected by the Manager.

G. Payment. Payment for DOORS AND FRAMES will not be made directly, but will be a part
of the Unit Price Bid or the Lump Sum Bid, whichever is specified, for the item of which this item

is a part.

303.24 FINISH HARDWARE.

A. Description. This item of work shall include furnishing of all materials, labor, tools,
equipment and incidentals required to install finish hardware as indicated on the plans and as
specified in these Standards.

B. General Requirements.

1.

Quality, function and finish shall be as described in the Special Provisions of the project
specifications. Other goods equal in all respects to goods specified may be substituted,
subject to approval of the Manager upon receipt of samples and supporting data

ten (10) days prior to bid opening.

Where hardware is attached to concrete or masonry, screw anchors shall be supplied for
anchorages.

Examine the plans, specifications and details in order to check all items so they will be
suitable and of perfect fit and delivered where and when required. Hardware shall be
separately unit packed, labeled and numbered so that it can be checked with the hardware
list which shall be furnished with the goods when delivered.
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10.

Hardware shall be procured from a source of supply, approved by the Manager as
competent to correctly interpret the plans, details and specifications and to be prepared at
all times to promptly and satisfactorily service the hardware on the job. The supplier
must be an established contract builders' hardware firm which meets all the above
requirements and which maintains and operates an office, display room and stock in the
State of Hawaii.

The finishes listed are subject to damage if paint, lacquer, abrasives, adhesives or any
other foreign substance is used on or allowed to come in contact with the hardware. The
Contractor shall see that all finishes are covered and protected until the job is completed.
Upon completion of all work, the Contractor will have all protective coverings removed
and have all finishes wiped clean with clean, dry rags.

No extra cost will be allowed because of changes or corrections necessary to facilitate the
proper installation of any hardware. The Contractor shall be responsible for the proper
fabrication of all work or material to receive the hardware.

The general Contractor shall have a responsible person verify the contents of each
delivery of finish hardware prior to its secure storage. The hardware shall be protected
from damage at all times, both prior to and after its installation.

All tools and maintenance or installation instructions packed with locksets shall be given
to the Department when the project is completed.

All locks furnished by the Contractor shall be delivered less cylinders and shall be capable
of taking the Sargent Removable Core Cylinder Series 6300 for Oahu and Hawaii and
"Best" for Kauai. (For Maui only: Locksets shall be LM521 Falcon IC with 630 finish.
Padlocks shall be Wilson-Bohannon, Model 8513-1C.) Cylinders will be furnished by the
Department except Hawaii to suit their master key system. Hawaii shall furnish lock and
cylinder.

All hardware shall be as specified in the special Provisions or on the plans.

C. Payment. No separate payment for FINISH HARDWARE will be made; the compensation for
such work shall be deemed to be included in the Unit Price Bid or Lump Sum Bid, whichever is
specified, for the item of which it is a part.

303.25 ACOUSTICAL TILE.

A. Description. The work shall i