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Preface

The Engineering Consultant Guidelines communicate design preferences of the Inland
Empire Utilities Agency (IEUA) to its consulting engineers/designers to improve
consistency and efficiency to project deliveries.

The Engineering Consultant Guidelines are not inclusive of all requirements and are not
meant to relieve the consulting/design engineers from any of it responsibilities to
execute its work according to its Contract with IEUA. The Guidelines were developed
mostly in tabulated forms to improve their use and ease of future modifications. The
level of completeness and usefulness of these Guidelines will improve with their use and
updates.

The level of details included in the Guidelines was targeted to the 30-percent design
level. The tabulated format should be helpful to incorporate applicable requirements into
the Preliminary Design and or the Basis of Design documents of the project. The level
of details/requirements is not the same for different design disciplines. The Guidelines
have the following attributes:

1. The Guidelines were developed with emphasis on technical areas that are
common sources of inconsistencies during designs.

2. The extent of the Electrical and 1&C Guidelines is the highest, followed by
Mechanical/HVAC.

3. General Guidelines were developed for other disciplines such as Structural, Civil,
etc.

User of these Guidelines should direct their comments and questions to IEUA’s project
manager for the individual project. The Engineering Department will be the central point
of contact for any requested modification of the Guidelines. Consultants are encouraged
to provide formal recommended modifications to the Guidelines as applicable to IEUA’s
projects.
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Background and General

1.1 IEUA Introduction/Background

The Inland Empire Utilities Agency is a regional wastewater treatment and water agency
that provides sewage treatment, biosolids handling, and recycled water to the west end
of San Bernardino county. Its 242-square-mile service area includes the cities of
Upland, Montclair, Ontario, Fontana, Chino, Chino Hills; the Cucamonga Valley Water
District, which services the City of Rancho Cucamonga; and the unincorporated areas
of San Bernardino County, including the Chino Agricultural Preserve.

The IEUA, a special assessment district, is governed by a five-seat publicly elected
Board of Directors. Each director is assigned to one of the five divisions: Division 1 —
Upland/Montclair; Division 2 — Ontario/Agricultural Preserve; Division 3 — Chino/ Chino
Hills; Division 4 — Fontana; Division 5 — Rancho Cucamonga. The regional technical and
policy committees provide information on technical and policy issues and include
representatives from each of the contracting agencies.

IEUA owns and operates regional sewer pipelines and receives wastewater from the
cities of Upland, Montclair, Ontario, Fontana, Chino, Chino Hills, and Cucamonga
County Water District servicing the City of Rancho Cucamonga. Wastewater collected
within these service areas is treated at one of the four regional water recycling plants.
RP-1 and RP-4 serve the northern parts of the service area, while RP-5 and CCWRF
serve the southern parts. Both RP-4 and CCWRF are designed to be scalping plants for
RP-1 and RP-5, respectively.

The four RWRPs are interconnected in a regional network. IEUA staff routinely use the
bypass and diversion facilities, such as the San Bernardino Lift Station, the Montclair
Lift Station and Diversion Structure, and the Carbon Canyon bypass to optimize flow
and capacity utilization within the system. For instance, RP-5 can receive bypassed
flows from RP-1 (primary effluent) and CCWREF, in addition to receiving recycle flows
from RP-2, the solids handling facility, and the RP-2 lift station flows. In general, flows
are routed between RWRPs in order to optimize recycled water deliveries while
minimizing overall pumping and treatment cost.

IEUA also operates and manages the groundwater recharge in the Chino Basin. IEUA
has enhanced the capabilities of the Groundwater Recharge Program to help replenish
the area’s underground aquifers. These recharge sites enhance the reliability of the
local groundwater supply for a growing population. Located throughout IEUA’s service
area are 19 recharge sites designed to capture runoff from storms, imported water from
the State Water Project, and/or high quality recycled water from IEUA’s distribution
system.

Along with these facilities, IEUA maintains and operates a desalter facility in the City of
Chino (Chino | Desalter) on behalf of the Chino Basin Desalter Authority and a biosolids
composting facility in the City of Rancho Cucamonga (Inland Empire Composting
Facility) on behalf of the Inland Empire Regional Composting Authority. IEUA is also the
representative of the Metropolitan Water District of Southern California for the
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contracting agencies. Figure 1-1 shows IEUA service area and Figure 1-2 shows the
Water Resource map.
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Figure 1-1: Agency Service Area
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Each of the four regional reclamation facilities is interconnected through an intricate
network of diversion points within the member agency wastewater collection systems to
enable plant influent flows to be shifted between the facilities in order to efficiently treat
the wastewater and meet recycled water demands within the IEUA service area. A
schematic of this network is depicted in Figure 1-3.

In order to effectively deliver recycled water to users in the north, IEUA uses both the
San Bernardino Lift Station and the Montclair Lift Station to route additional wastewater
to RP-1 and RP-4 where the groundwater recharge basins are located. A diversion
structure located upstream of RP-1 allows IEUA to divert raw wastewater to RP-4 by
way of the San Bernardino Lift Station. The RP-4 Influent Diversion Structure offers
flexibility within the system to divert RP-4 influent flows downstream towards RP-1, thus
enabling IEUA to control the volume of influent flow to RP-4.

The Montclair Lift Station intercepts raw wastewater from the cities of Montclair, Upland,
and Chino and pumps them to RP-1 for treatment. A portion of the flows from Upland
and Montclair can also be diverted to CCWRF by way of the Montclair Diversion
Structure. Similar to RP-4, the CCWREF Influent Diversion Structure offers flexibility
within the system to divert CCWRF influent flows to RP-5, thus enabling IEUA to control
the influent flow to CCWRF. In addition, the Primary Effluent Diversion Structure at

RP- 1 offers IEUA flexibility to divert primary effluent from RP-1 to RP-5.
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Figure 1-3. Inland Empire Utilities Agency Wastewater System Schematic
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1.2.1 RP-1 Overview

Regional Water Recycling Plant No.1 (RP-1) is located in the city of Ontario and has
been in operation since 1948. The plant has undergone several expansions to increase
the design hydraulic domestic sewage (wastewater) treatment capacity to 44 million
gallons per day. The plant serves areas of Chino, Fontana, Montclair, Ontario, Rancho
Cucamonga, Upland, and solids removed from RP-4, located in Rancho Cucamonga.
RP-1 has the ability to bypass primary effluent flows to RP-5 to provide relief at RP-1
and/or to perform maintenance activities. Northern flows can also be diverted upstream
of RP-1. The daily average flow values reported at RP-1 have been fairly stable over the
last two year period, generally ranging between 25 and 30 mgd with an average of 28
mgd. The plant is broken into two separate treatment sections: liquids and solids.

The liquid treatment section consists of preliminary screening and grit removal, primary
clarification, secondary treatment by aeration basins and clarification, tertiary treatment
by filtration and disinfection, and dechlorination. Wastewater liquid is treated to
California Department of Public Health Title 22 Code of Regulations standards for
disinfected tertiary recycled water. The solids treatment section begins with thickening
the solids removed from the primary and secondary clarification processes. The
thickened solids are pumped to anaerobic digestion and then to the centrifuges for
dewatering. Wastewater solids are digested to a minimum Class B biosolids standard,
as defined by the United States Environmental Protection Agency Code of Federal
Regulations. After dewatering, the biosolids are hauled to the Inland Empire Regional
Composting Facility in the City of Rancho Cucamonga for further treatment to produce
Class A compost.

1.2.2 RP-2 Overview

Regional Water Recycling Plant No.2 (RP-2) is located in the city of Chino and has
been in operation since 1960. The plant operated both liquids and solids treatment
sections, until 2002, when RP-5 was constructed to handle the liquids treatment section
portion of RP-2. Solids are removed from CCWRF and RP-5 and treated at RP-2.

The solids treatment section begins with thickening the solids removed from the RP-5
and CCWRF primary and secondary clarification processes. The thickened solids are
pumped to anaerobic digestion and then to the belt presses for dewatering. Wastewater
solids are digested to a minimum Class B biosolids standard, as defined by the United
States Environmental Protection Agency Code of Federal Regulations. After
dewatering, the biosolids are hauled to the Inland Empire Regional Composting Facility
in the City of Rancho Cucamonga for further treatment to produce Class A compost.

The plant is within the flood zone upstream of the Prado Dam, on land leased from the
US Army Corps of Engineers; the lease will expire in 2035. The maximum operational
water level upstream of the dam is anticipated to be raised to increase the available
Orange County water storage. Therefore, the lease is not expected to be renewed upon
expiration. IEUA plans to relocate the solids treatment to the RP-5 Solids Handling
Facility, which is out of the flood zone.
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1.2.3 CCWRF Overview

Carbon Canyon Water Recycling Facility (CCWREF) is located in the City of Chino and
has been in operation since 1992. The design hydraulic domestic sewage (wastewater)
treatment capacity is 11.4 million gallons per day. The plant serves areas of Chino,
Chino Hills, Montclair and Upland.

The operational relationship between CCWRF and RP-5 in the south is similar to that
between RP-4 and RP-1 in the north, with CCWRF and RP-4 operating as scalping
plants for RP-5 and RP-1, respectively. As discussed previously, the Montclair Diversion
Structure upstream of CCWRF allows IEUA to bypasses a portion of the northern flows
south to CCWRF to provide relief capacity for the Montclair Lift Station and RP-1. The
CCWREF Influent Diversion Structure at CCWRF also allows flows influent to CCWREF to
be diverted south to RP-5, allowing IEUA to control the volume of influent flow to
CCWREF.

The daily average flow values reported at CCWRF have been fairly stable over the last
two year period, generally ranging between 6 and 8 mgd with an average of 7.2 mgd.
Routine bypasses from CCWRF to RP-5 were observed during this two year period,
averaging about 2.2 mgd. CCWREF consists only of a liquid treatment section.

The liquid treatment section consists of preliminary screening and grit removal, primary
clarification, secondary treatment by aeration basins and clarification, tertiary treatment
by filtration and disinfection, and dechlorination. Wastewater liquid is treated to
California Department of Public Health Title 22 Code of Regulations standards for
disinfected tertiary recycled water. The solids removed from CCWRF are pumped to
RP-2 for thickening, anaerobic digestion, and dewatering.

1.2.4 RP-4 Overview

Regional Water Recycling Plant No.4 (RP-4) is located in the City of Rancho
Cucamonga and has been in operation since 1997. The plant has undergone an
expansion to increase the design hydraulic domestic sewage (wastewater) treatment
capacity to 14 million gallons per day. The plant serves areas of Fontana, Rancho
Cucamonga, and San Bernardino County.

With the ability to divert northern flows to either RP-1 or RP-4, and to bypass influent
RP-4 flows to RP-1, IEUA is able to control the influent flow to RP-4. The daily average
influent flow values reported at RP-4 have been fairly stable over the last two year
period, generally ranging between 8 and 12 mgd with an annual average of 10.5 mgd.
Because RP-4 serves as a scalping plant for RP-1, routine flow diversions occurred
during the analysis period but are not depicted in the figure due to the fact that RP-4
influent flows are measured after flow diversion has taken place.

The liquid treatment section consists of preliminary screening and grit removal, primary
clarification, secondary treatment by aeration basins and clarification, tertiary treatment
by filtration and disinfection,. Wastewater liquid is treated to California Department of
Public Health Title 22 Code of Regulations standards for disinfected tertiary recycled
water. The solids removed from RP-4 are conveyed by gravity through the regional
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sewer system to the influent of RP-1 for thickening, anaerobic digestion, and
dewatering.

1.2.5 RP-5 Overview

Regional Water Recycling Plant No.5 (RP-5) is located in the city of Chino and has
been in operation since 2004. The design hydraulic domestic sewage (wastewater)
treatment capacity is 16.3 million gallons per day, which includes 1.3 million gallons per
day of solids processing returned from RP-2. The plant serves areas of Chino, Chino
Hills, and Ontario.

With bypassed and diverted flows ultimately reaching RP-5 from each of the upstream
facilities as well as from the RP-2 Lift Station to the south, RP-5 serves as the system
sink with no ability to divert or bypass flows elsewhere within the system. RP-5 receives
flows from its surrounding sewershed, as well as bypassed flows from CCWRF, RP-1,
and the RP-2 Lift Station. The RP-5 influent flows include raw wastewater contributions
from the surrounding sewershed as well as bypassed flows from CCWRF and RP-1, in
addition to RP-2 recycle and other flows from the RP-2 Lift Station. In general, RP-5
influent flows from all sources, as measured downstream of all diversions and
bypasses, ranged between 8 and 12 mgd, with an average influent flow of 10 mgd.

The liquid treatment section consists of preliminary screening and grit removal, primary
clarification, secondary treatment by aeration basins and clarification, tertiary treatment
by filtration and disinfection, and dechlorination. Wastewater liquid is treated to
California Department of Public Health Title 22 Code of Regulations standards for
disinfected tertiary recycled water. The solids removed from RP-5 are pumped to RP-2
for thickening, anaerobic digestion, and dewatering.
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4 Recycled Water and
- Groundwater

- Recharge System
Overview




1.4.1 Recycled Water System

Water recycling is a critical component of the water resources management strategy for
IEUA and the Chino Basin. The State of California has determined that the reuse of
highly treated recycled water is the only new major source of water available to meet
the Southern California’s growing water demand.

IEUA currently receives over 50 million gallons per day of wastewater from its regional
treatment plants. This water is treated to Title 22 regulations set forth by the California
Department of Health Services and distributed throughout the service area. IEUA
delivers recycled water for agriculture, municipal irrigation, industrial uses and for
groundwater replenishment.

Major benefits of the recycled water program include:

e New Water Supply — delivery of over 30,000 acre-feet per year (AFY) of this local
supply
e Enhances groundwater- improves the quality of the Chino Basin aquifer

e Drought proof supply- recycled water supply is not directly impacted by drought and
could help mitigate the impacts of regional or statewide water supply limitations

¢ Reduce dependence of imported water supplies- increases local water supply
reliability and decreases water imports from the Sacramento Bay Delta

1.4.2 Groundwater System Overview

The Ground Water Recharge (GWR) system is a critical element in replenishing
groundwater that has been pumped from various locations throughout the service area.
IEUA strives to maintain a sustainable supply of groundwater by operating the various
groundwater recharge basins throughout the service area.

The recycled water that is produced throughout IEUA is transported to available
recharge basins. In addition to recycled water, the basins collect storm water and local
run off. As water reaches the basins, it is allowed to percolate through the soil. The soil
percolation treats the recycled water providing a higher level of virus removal. The
percolated water is stored as groundwater for greater than six months prior to be
pumped out for treatment and human consumption.

1.4.3 Groundwater Facilities Overview
The Ground Water Recharge (GWR) system is comprised of twenty groundwater

recharge basins throughout the entire service area which vary in size. The recharge
basins are broken into three management zones which correlate to their respective
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location within the service area. Additionally, there are three basins which do not
contribute to the replenishment of the groundwater aquifer.

The immediate demand for recycled water belongs to the users of the service area.
Once the demand for recycled water has been met, the remainder of the produced
recycled water is transported to available GWR basins. IEUA continues to make
groundwater an important aspect in the ability to provide a more sustainable water
supply. The recharge volume, for fiscal year 14/15, amounted to 15,535 acre-feet of

water.
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1.5 Communications
- System Overview



1.5.1 Business Network

The Business Network (BIZ) is an Agency network that connects local area business
networks throughout IEUA together through the use of a wireless Wide Area Network
(WAN) and provides access to the internet. Communication within the network is
transmitted through cable media and wireless media. The wireless media
communication supports the BIZ and Process Automation & Control (PAC) systems.
BIZ provides the shared use of business-related resources, such as storage servers,
printers, email, and interpersonal communications. The BIZ is composed of servers
located at the Headquarters Buildings, RP-1, and RP-5. Network switches connect each
networked asset to the BIZ network. There are two sets of assets included in the BIZ:
productivity tools and fixed assets.

1.5.2 Process Automation & Control (PAC)

The Process Automation & Control System (PAC) is an Agency network that connects
local area process automation networks together through a wireless Wide Area Network
(WAN). The communications within the networks are transmitted through cable media
and wireless media. A series of microwave transmitting towers creates a loop of
wireless communication linking all the facilities. The primary communication towers are
located at RP-1, CCWRF, RP-4, RP-5, and the Northwest 6B Tower. Cucamonga
Valley Water District's AlImond Street Repeater provides communication and control of
the ground water recharge basins. The Groundwater Recharge (GWR) basins
communicate wirelessly to one of the primary hubs. Network switches connect PLCs,
operator work stations, and other network devices connected to the PAC network. An
operator is able to log on the PAC network to control and monitor a facility using the
Supervisory Control and Data Acquisition (SCADA) system or Distributed Control
System (DCS) system.

The SCADA systems are composed of Rockwell Automation software and Allen Bradley
PLCs. The DCS systems use the Foxboro DCS system from Invensys and a
combination of Invensys Control Processors and Allen Bradley PLCs. Field output data
is transmitted to either a PLC or a centralized control processor, and the SCADA/DCS
systems provide a single platform to monitor all the field data, make set point changes,
establish/monitor alarm conditions, and control equipment within an entire facility. Field
data is also transmitted to a historian, that is, a storage server, to allow trending or
analytical analysis in the future.

There are two sets of assets included in the PAC: productivity tools and other fixed
assets. Design engineers should obtain latest system configurations before
commencing their work.
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6 Guidelines
Development Process



The Guidelines development process was established from the onset to mostly
document current IEUA staff experience in the delivery of various projects and to reduce
inconsistencies among similar types of projects. The development process involved
significant interaction with IEUA staff through multiple workshops and one-on-one
meetings. All IEUA Departments were represented in the process including
Engineering, Operations, Maintenance, Technical Services, Construction Management,
Electrical, HVAC, and Process Automation & Control. Input was sought from all relevant
staff for the subject being developed.

The focus was on areas that represented the highest degree of design discrepancies or
construction change orders. As such, the extent of the Electrical and I&C Guidelines is
the highest, followed by Mechanical/HVAC.

The level of details included in the Guidelines was targeted to the 30-percent design
level. The tabulated format should be helpful to incorporate applicable requirements into
the Preliminary Design and or the Basis of Design documents of the project. The level
of details/requirements is not the same for different design disciplines.

The Guidelines are not meant to be complete nor comprehensive, rather, this was a
significant initial effort to start the process. The content and completeness of these
Guidelines will continue to progress with use and future modifications. A formal annual
review process was intended. The Engineering Department will be the central point of
contact for any requested modification of the Guidelines.
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FINAL

1.7 General/Miscellaneous

LAST UPDATED Mar 20, 2018

This document applies to

Scope General/Misc.
1 Project Primavera Version 7.0 unless
Schedule otherwise approved by the PM.
Construction Preliminary, 60, and 100 Minimum.
5 Cost Estimates  percent.
for IEUA
Reviews
Design Preliminary, 60, and 100 Minimum.
3 Submittals for percent.
IEUA Reviews
Consider all applicable See Section 7
permits. For onsite projects, for detalls.
typically only California
Environmental Quality Act
(CEQA),
4 Permits South Coast Air Quality
Management District
(SCAQMD), and/or National
Pollutant Discharge
Elimination System (NPDES)
permits may be required.
Review alignments for visible
utility conflicts, constructability,
. . and ease of operations and
25?\/;/5“’ maintenance of the facilities.
' Conduct geophysical
> Geophy5|_cal investigation to determine
Investigation,
and Potholing presence of subsurface_
features. Perform potholing to
determine depths of
subsurface features.
CSI Format, "Green Book"
6 Technical Standard Specifications for
Specifications Public Works Construction can
be referenced in lieu.
Consider all applicable Right-
; Right-of- of-Way/Easements

Way/Easements fequirements and limitations
and how they are
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FINAL

1.7 General/Miscellaneous

LAST UPDATED Mar 20, 2018

communicated with the

Contractor.
Create "Birth Certificate" for Latest Forms
Equipment gach new equipment to are available
8 "Birth include, size, capacity, year of  from _
" " construction, cost, tolerances,  Construction
Certificate o :
measured vibration, etc. Project
Manager.
Review project landscape
9 Landscape requirements with IEUA staff.
: Use electric units and propane. Electrical units
10 Forklifts are preferred.
Equments Use recycled water in lieu of
11 Needing .
potable water where possible.
Backwash

Evaluate spare parts

requirements for all critical
12 Spare Parts mechanical equipment being

designed and discuss with

IEUA O&M Staff.

Avoid and keep under

contractor to procure and

install.
Equipment Pre-  If equipment preselection is
13 purchasing/ beneficial to IEUA, assign
Preselection preselected equipment to

Contractor to procure in order
to maintain single point of
responsibility.

Provide for all equipment.

Equipment Use reinforced concrete.

14 Utility Pads Bollards are necessary to
protect utilities, where
applicable.

Equipment Sole Public Contract Code §
15 qulp 3400(b) allows sole sourcing

Sourcin
9 under four reasons:
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FINAL

1.7 General/Miscellaneous

LAST UPDATED Mar 20, 2018

(1) to conduct a field test or
experiment of the product,
(2) to match existing
products in use on the
particular public work,

(3) to obtain a product that is
only available from one
source, and

(4) to respond to an
emergency.

Before IEUA can resort to sole
sourcing for one of these
reasons, IEUA must determine
that one of the four reasons
listed above applies and the
determination must be
approved by IEUA
Management. Further, the
determination for sole sourcing
must be described in the
invitation for bids or request for
proposals.
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FINAL

1.7 General/Miscellaneous

LAST UPDATED Mar 20, 2018

IEUA is transitioning to an
Electronic Library enterprise
network that includes:

e Conversion of its treatment
facility Operations and
Maintenance (O&M)
Manuals to a standardized
electronic format and level

of content
e Establishment of
16 gg";ﬂé/ standardized formats and
UPCPs content for Standard

Operating Procedures
(SOPs) and Unit Process
Control Procedures
(UPCPs)
Examples of the standardized
format and level of content for
O&M Manuals, SOPs, and
UPCPs are included in the
General Attachments to these
Guidelines

Develop a technical
specification section to require
Contractor to furnish and
install all identification devices
as shown and specified in the

Identification Contract Documents. This

Devices would include a section for
"Smart Tags" and related tag
guidelines including but not
limited to Piping ID, Exit Signs,
Safety Signs, Right-to-know
labels and tags.

17
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2. Mechanical

2.1 Valves
2.1.1 General
2.1.2 Gate Valves
2.1.3 Check Valves
2.1.4 Butterfly Valves
2.1.5 Pressure Reducing/ Pressure Relief Valves
2.1.6 Diaphragm Valves
2.1.7 Air Release and Vacuum Valves
2.1.8 Air Valves Sizing
2.1.9 Plunger Valves
2.1.10 Sluice/Slide Gates
2.1.11 Miscellaneous Valves
2.1.12 Actuators
2.2 Valve and Pipe Schedule
2.3 Pumps
2.3.1 General
2.3.2 Horizontal Centrifugal Pumps
2.3.3 Submersible Pumps
2.3.4 Submersible Wastewater Pumps

2.3.5 Sludge Dewatering Pumps
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2.3.6 Positive Displacement Pumps
2.3.7 Progressive Cavity Pumps
2.3.8 Vertical Turbine Pumps

2.3.9 Centrifugal and Axial Pumps
2.3.10 End-Suction Pumps

2.4 Pumps Schedule

2.5 Chemical Storage & Feed Facilities
2.5.1 General
2.5.2 Chemical Metering Pumps

2.5.3 Chemical Storage Facilities
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FINAL

2.1.1 Valves, General

LAST UPDATED Mar 20, 2018

0

Scope

Valve
Location

Valve and
Gate
Automation

Valve
Maintenance

Actuator
Type

Actuator
Sizing

Surge
Control

Factory
Testing Data

This document applies to all valves.

Valves shall be accessible (i.e., not
buried), unless otherwise necessary and
noted. Valves shall be installed in
locations with enough room for
maintenance personnel to maintain
valves with the proper equipment.
Minimize locating valves with actuators in
classified areas, when possible.

Review Recycled Water
Guidance Drawings RW-5,
RW-6, and RW-7c.

Automation and
connection to SCADA is
preferred.

Apply automation on critical pipes and
channels to enhance equipment O&M.

Incorporate dismantling joints into design
layout to ease removal of valves.

Consider access hatches, rollup doors,
and lifting devices for large and critical
valves.

Incorporate pneumatic actuators for
proportional control (modulating) valves
and gates, unless otherwise noted or not
available.

Provide chain operator for
valves over 7-ft high.

Buried valves shall have extension stems
to grade with square nuts and cast iron
or steel pipe extensions. Stem supports
shall prevent shearing of the stem.
Oversize actuator to allow for
aging/corrosion/scaling/ clogging of
equipment.

Specify speed of opening and closing to
avoid significant increase in pressures.

Submit Factory Acceptance Test data
before shipment of the valve. The data
shall also include certification of quality
and test results for factory-applied
coatings.
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FINAL

2.1.1 Valves, General

LAST UPDATED Mar 20, 2018

Label all valves with manufacturer's
name and working pressure cast in
raised letters on valve body.

3 Labeling and :
Valve Tags A Type 316 SS tag that includes the

valve Reference Number shall be

mounted to the valve with Type 316 SS

attachments.

o Required for the exterior surfaces of
Painting and  ygjves.
fg :rtmlgrgal) Required for the wet interior surfaces of

ferrous valves 4-inches and larger.

i Epoxy coated and wrapped with RP-1 utility lines have
Painting and vethvl v b : led
Coating polyethylene encasement. recently been installed —

. buried equipment was
(Buried wrapped
Valves)

Ferrous interior surfaces: Epoxy. RP-1 utility lines have
recently been installed —
buried equipment was
wrapped

9
Ferrous exterior surfaces: Epoxy. RP-1 utility lines have

Painting and recently been installed —

ing buried equipment was
Coating wrapped
(Above-

d .

groun Non-ferrous surfaces: Coat machined,
Valves) .

polished, and non-ferrous surfaces

(including gears, bearing surfaces and

similar unpainted surfaces) with

corrosion prevention compound which

shall be maintained during storage and

until equipment begins operation.

Conduct on closed valves.

Test system at pressure equal to 1.25/

Pressure 1.5 of design pressure.
10 -Fr'(jtjlng’ Maximum system pressure test shall not
[

exceed valve manufacturer's maximum
pressure limit.
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FINAL

2.1.1 Valves, General

LAST UPDATED Mar 20, 2018

All bolts, nuts, studs and washers shall

Bolts, Nuts, be of Type 316 stainless steel.

Studs,
Washers,
Gaskets

11 Gaskets shall be full-face type. Gasket
material shall conform to manufacturer's

recommendations.

2.5-inch and smaller may be provided
with threaded or flanged end connections

3-inches and larger require flanged end

End connections

= Connections

Unless otherwise shown or otherwise
specified, all flanged valves shall have
ends conforming to AWWA C115, 125 Ib.
flange.

A single manufacturer shall be made Provide a list of local
Manufacturer responS|bIe for c_oo_rdlnatlon of design, installations.

testing, and furnishing each valve.
Where 2 or more valves of the same type
and size are required, the valves shall be
furnished by the same manufacturer.

13

Shall have a successful record of not
less than 5 years in the manufacture of
the valves indicated

Require manufacturer to provide
Certificate of Proper Installation.
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FINAL

2.1.2 Gate Valves

LAST UPDATED May 25, 2015

Scope This document applies to gate valves.

Types:
-Resilient-seated (conform to AWWA

C509).

-Metal-seated double disk

1 Type

Manufacturers: DeZurik.
-Or equal

3 Pressure Rated 200 PSI. Minimum.

2 Manufactures

Body:
-Cast iron.

-Ductile iron.
Trim: 316 SS

4 Materials

Type:
-Exposed: flanged ends conforming to
End ANS_I B16.1, Cla§s 125
5 Connections -Buried: mechanical joint ends
conforming to ANSI A21.11.
Bell and spigot end connections by IEUA
approval only.

6 Size Maximum 16”.
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FINAL

2.1.3 Check Valves

LAST UPDATED August 18, 2017/

This document applies to swing check,
0 Scope slanting disc, chemical check, and air
service check valves.

Type:

-Full opening passages.

-Flanged cover piece (for access to disc).
-Outside lever and spring.

-Air cushioned or hydraulic cushioned,
controlled closing.

) Size: 3-inches and larger.
1 Swing Check

Pressure: Rated 150 PSI working
pressure.

Manufacturers: APCO/DeZurik.
-Or equal

Body: Cast iron (ASTM A126).
Trim: 316 SS.

Type:

-55 degree seating angle.
-Guaranteed not to stick in closed
position.

-Flanged connections for Dashpot or
Hydraulic Snubber.

-Position indicator.

2 Slanting Disc  Pressure: Rated 250 PSI working
pressure.

Manufacturers: APCO/DeZurik.
-Or equal

Body: Cast iron (ASTM A126).

Trim: 316 SS.
Chemical Type:

3 (Type Check -Self-contained, straight-through design.
Valve) -Used for all liquid chemical feed
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FINAL

2.1.3 Check Valves

LAST UPDATED August 18, 2017

systems.

Material: Polyvinyl chloride (PVC), Type
1, Grade 1 (conforming to ASTM D1784).
Manufacturers:

Ryan Herco.

-GF Plastic Systems.

-Asahi/America.
-Or equal

Type:
-Double Door Check Valve.

-Lugged Style
-Operate without hammer or shock.

Air Service .
4 (Type Check -Spring loaded.
valve) -Normally closed.
Body: 316 Stainless Steel.
Manufacturers: APCO/DeZurik.
-Or equal
Trim: 316 SS.
End Flanged (conforming to ANSI/ASME
5 Connections B16.1), Class 125.
(all check
valve types)
Position
SIS (] Housing: 316 Stainless Steel.
check valve
5 types)
Manufacturers:
-Westlok Silver Bullet Model 316.
-Or equal.
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FINAL

2.1.4 Butterfly Valves
LAST UPDATED  August 18, 2017

This section applies to all types of
0 Scope butterfly valves, including lug style
(excluding triple-offset butterfly valves).

Material: Body; Cast Iron; Lug Type;

1 Materials Flanged End Connection,
Trim: 316 SS.
2 Size 4” Minimum.
3 'V'ax'”.‘“m Hss 16 feet per second.
Velocity
4 Manufacturers Manufacturers: DeZurik
5 Scope This section applies to double offset
butterfly valves
24" and above Double offset, AWWA
6 :
valves DeZurik
" Single offset, AWWA
7 24" and Below DeZurik
Body: Ductile Iron
: Trim: 316 SS
£ METEITELS Shaft Seal: Dry Shaft
Valve Seal: Peroxided Cured EPDM
9 Pressure Class 250 psi
Maximum Flow
= Velocity Ll
Nickel Aluminum Bronze
Alloy discs are not AIS
compliant.
Ductile iron ASTM A536 65-45-12, 316
Stainless Steel Recommend removing
“or Nickel Aluminum
11 Disc Bronze Alloy” from the
criteria
Double offset disc design for valves 24” Manufacturers only offer
and larger AWWA-certified double
offset butterfly valves for
Single offset disc design for valves sizes 24" and larger.

smaller than 24”
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FINAL

2.1.4 Butterfly Valves
LAST UPDATED August 18, 2017

Manufacturers offer
high-performance
double-offset butterfly
valves for sizes smaller
than 24”, however these
are not AWWA-certified.

Manufacturers offer
AWWA-certified single
offset butterfly valves for
sizes smaller than 24”

Prior to application of required coating

install stainless steel seat edge (where

applicable).

Mechanically secured to shaft with Type

304 stainless steel, straight through taper

pins and locking nuts.
Non-AWWA high
performance double-
offset butterfly valves

No travel stops for disc on interior of body standards (<24”) are
often manufactured with
travel stops on the
interior of the body.

Inside flow diameter (smallest flow area

not including any portions occupied by

seat):

Not less than 1 1/2 inches smaller than

nominal diameter.

Bubble tight with rated pressure applied

from either side of valve.

Bi-directional for control of flow from
either direction.

Standards for non-

AWWA high
performance double-
12 Rubber Seats No retainer boI_ts, clamps, or rings are offse,:[ butte_rfly valyes
allowed to retain the seats. (<24”) require retainers.

Generally, the Teflon
packing used in high
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2.1.4 Butterfly Valves

13

15

Disc Seating
Edge

Shaft
Seals

Coating

LAST UPDATED

Stainless steel, ASTM A240, Type 304 or
316

Seat shall completely cover and envelope

the entire leading edge of the disc.
Valves disc that do not completely cover
the disc edge or that have coated disc
edges are not acceptable.

Designed for use of standard split "V"
type packing.

Seals shall be self-adjusting and wear
compensating.

Valves with manually adjustable packing
glands are not accepted.

The epoxy shall be a minimum of 8-12
mils DFT

PPG Ameron Amerlock 2 or Amercoat
370.
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August 18, 2017

performance butterfly
valves is not negatively
affected by the use of
retainers

Recommend removing
“or alloy of nickel-
chromium (nichrome)”
from the criteria.

AWWA compliant valves
will generally use
316SS.

Manually adjustable
packing glands cost
more. However, in
general, valves that use
manually adjustable
packing glands are not
perceived negatively.
Recommend choosing 8
mils or 12 mils.

Epoxy is generally
applied in increments of
4 mils. Providing a range
between 8-12 mils will
likely result in 8 mils of
epoxy.

DeZurik generally uses
Tnemec Series 141.

Pratt and Mueller



FINAL

2.1.4 Butterfly Valves
LAST UPDATED  August 18, 2017

generally uses
Amerlock.

This requirement applies
to traveling nut operators
more than worm gears.

Sized for bi-directional flow and 450 ft-lb

16 Operators input torque to stops.

Required input torque with maximum

17 Input Torque hand wheel pull of: 150 ft. Ibs. for
operating nuts.
Totally enclosed, permanently lubricated
and sealed gear reducers.

Self-locking with open and close stops
provided to limit valve disc travel.

Specify either traveling
nut type operator or

Traveling nut type (ex. MDT Model) worm gear operator in
specifications. There is a
Worm Gear (Rotork or pre-approved cost implication in this
18 Gear Reducers gqual). preference -- worm gear
operators are more
expensive.

Buried service gears shall be minimally
90% grease packed with a generous
slathering of all interior surfaces.

Submit calculations for valve torque
requirements to Engineer as part of Shop
Drawing submittal package. Velocity for
dynamic torque must be 16 fps.
Compliant with AIS requirements (for
SRF AIS Funding) - Manufactured using

. Iron and Steel products produces in the
19 Compliance  ypjted States.

Compliant with AWWA C504.
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FINAL

2.1.5 Pressure Reducing/Pressure Relief Valves
LAST UPDATED May 5, 2015

This document applies to pressure

0 Scope reducing and pressure relief valves.
Single diaphragm globe or angle valve.
1 Type Hydraulically operated, adjustable, pilot
controlled.
Body Materials: Ductile Iron (ASTM A
2 Materials 536).
Trim: 316 SS.
3 Pressure Rated: 250 PSI.
4 Manufacturers Manufacturers: Cla-Val Company.
-Or equal
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FINAL

2.1.6 Diaphragm Valves

LAST UPDATED August 18, 2017

This document applies to diaphragm
valves.

Service Types:

0 Scope

-Chemical.

-Water.

-Sewage.

Materials: PVC; CPVC; PVDF; and
316SS where appropriate..
Materials:

3 Diaphragm -EPDM.

-TFE

Manufactures:

-ITT Grinnel.
-Asahi/America.

-Hayward

-RG Sloane

-Chemtrol

1 Service Types

2 Body

4 Manufacturers
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FINAL

2.1.7 Air Release and Vacuum Valves

LAST UPDATED August 17, 2017

This document applies to air release, air
and vacuum, and combination air valves.

Type: Float operated, compound lever.
Air Release Include isolation valve to allow removal

0 Scope

. Valve (ARV)  of valve without shutting down the
equipment.
Float has no direct contact with air and
_ water.
5 Cgcﬁﬂn Float is centered or peripheral guided for
ositive shutoff into seat.
Valves (AVV) P ,
Seat shall be fastened into the valve
cover.
Combination Type: Single-body construction designed
3 Air Valves to provide all functions within one
(CAV) housing.
Types:
Air Valve for -3-inches and smaller: AVV with
4 Vertical throttling device.
Turbine Pumps -4-inches and larger: Dual body CAV
mounted on top of surge check.
5 Pressure See Air Valve Sizing Table in 2.1.8
3 - Body: Cast iron (ASTM A 48, class 35B).
aterials
Trim: 316 SS.
7 Manufacturers Manufacturers :
-APCO/DeZurik.
-A.R.l. Flow Control Accessories.
-Or equal

-See Section 2.8.
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2.1.8 Air Valve Sizing

LAST UPDATED May 25, 2015

Air Valve Sizing

Valve | Pressure | Manufacturer and
Service (\\[0] (1S
Type Range Model

-APCO/DeZurlk Series

<150 PSI
-A.R.I. S-050.
-APCO/DeZurik Series
ARV > 150 PSI  200A.
-A.R.l. S-015.
-APCO/DeZurik Series
>500 PSI  206.
-A.R.l. S-016.
-APCO/DeZurik Series
<150 PSI  150.
-A.R.l. K-060.
Potable / -APCO/DeZurik Series
Reclaimed AVV > 150 PSI  150.
Water -A.R.I. K-060.
-APCO/DeZurik Series
> 500 PSI 150.
-A.R.I. K-064.
-APCO/DeZurik Series
<150 PSI 140C.
-A.R.1. D-040.
-APCO/DeZurik Series
CAV > 150 PSI  1700.
-A.R.l. D-060-C HF.
-APCO/DeZurik Series
> 500 PSI  1700.
-A.R.l. D-064-C HF.

-APCO/DeZurik Series
ARV <150 PSI  401.
Sewer / -A.R.l. S-050.
\.I/.\:Zifnvgtf ' -APCO/DeZurik Series
Plants AVV <150 PSI 401.
-A.R.1. K-020.
CAV <150 PSI -APCO/DeZurik ASU.
-A.R.l. D-023.
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2.1.9 Plunger Valves
LAST UPDATED May 25, 2015

Scope This document applies to plunger valves.
VAG-Armaturen.
Minimum 7 years of continuous product

1 Manufacturers history in the USA, 10 years total
experience, and 25 installations in US.

2 Perf Capable of throttling to 0.1 cfs flow

eriormance  control setpoint.
Max operating noise: 55 decibels at 150
_ feet away.

3 Noise L : .
Sound attenuation jacket is permitted to
limit noise.

4 Type Internal slider-crank mechanism.

5 Size 6”, Minimum.

5 Material Body: Ductile iron.

arernas Trim: 316 SS.
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2.1.10 Sluice/Slide Gates
LAST UPDATED May 25, 2015

This document applies to sluice or slide
gates.

Manufacturers:

0 Scope

-Rodney-Hunt.

-Waterman.
1 Manufacturers -Whipps.

-Golden Harvest.
- Fontaine-Aquanox

-Or approved equal.

Body: Stainless Steel, Type 316.
2 Materials Gate: Stainless Steel, Type 316.

Trim: 316 SS.
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2.1.11 Miscellaneous Valves
LAST UPDATED May 25, 2015

This document applies to ball valves;
solenoid valves; and pet cocks.

General: Line size ball valve and union
shall be installed upstream of each

Ball Valves solenoid valve, in-line flow switch, or other
in-line electrical device for isolation during
maintenance.

Materials: Body, ball, stem and connector -
Schedule 80 PVC.

Type:

Double block (or full block) designed to
prevent seal carrier blow-out.

Pressure:
-Rated to 150 PSI at 70°F.
PVC Ball -90° ON/OFF actuation.
Valves (Sizes Manufacturers:
1/2-inch to 4- -Hayward (Sizes 1/2-inch to 4-inches).
inches) -Spears.
-M&T Plastic Inc. (Sizes 1/2-inch to 6-
1 inches)
-The Harrington Corp. (Sizes 1/2-inch to 4-
inches).
-Ryan Herco Products Corp. (Sizes 1/2-
inch to 4-inches).
-or approved equal.
Type:
-For general water and air service.
-Top entry type.
-Screwed ends.
Bronze or SS -Full bore ports.
Ball VValves -Hand lever operators.
(Sizes 1/2-inch  Materials:
to 4-inches) -All-bronze or SS.
-Teflon seats.
Pressure: Minimum rating of 250 PSI for

Bronze or 1,000 PSI WOG (cold, non-
shock).

0 Scope
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2.1.11 Miscellaneous Valves
LAST UPDATED May 25, 2015

Manufacturers:

-Apollo Ball Valve Division.
-Or equal.
Type:

-Two-way, normally closed (i.e., closes
when de-energized).

-Packless construction.
-Threaded ends.
-Threaded conduit connection.

-Strainer to be installed upstream of each
Solenoid valve.
Valves Materials:

-Seat: Resilient Buna "N" and Teflon.

-Body: Forged brass or stainless steel body
and ball where appropriate

-Internal parts (in contact with fluid): Series
300 and 400 stainless steel.

Manufacturers: ASCO/DeZurik.
-Or equal

Provide lever or tee handle operator.
Pet Cocks (2.5- Materials: All brass (ASTM B 16).

3 inch and Manufacturers: Lunkenheimer Figure 478
smaller) or 479.
-Or equal

GHD | IEUA Engineering Design Guidelines | Page 19



FINAL

2.1.12 Valve Actuators

LAST UPDATED May 25, 2015

This document applies to all valve
actuating equipment. This includes

¢ =EopE manual and automated electric and
pneumatic actuators.
Required for manual shut-off valves
1 Chain actuators mounted higher than 7-feet above
working level.
Sour G A Required for:
2 bur ear and Han -Gate valves 18-inches and larger.

wheel . : .
-Where chain actuator is required.

Automated Electric  Manufacturers: AUMA. Must meet area

€ Actuators -Or equal class_,lflcatlon
requirements.
4 Automated Manufacturers: Fisher.
Pneumatic Actuators -Or equal
Types:
-Worm gear drive and nut.
5 Manual Operator -Hand wheel or chain.
(exposed) Chain wheel, sprocket, and aluminum
chain required if mounted more than
7 feet above the operating floor.
Provide valve box, 2-inch square
operating nut, and position indicator.
Manual Operator i _ i
6 (buried valves) !Extensmn: reqwreq if top of valve nut
is greater than 12-inches below top of
valve box.
Material:
-Cast iron.
-Concrete.
-Or similar.
7 Valve Boxes (buried  Cover Size: allow operation of valve
valves) actuators.

Cover Marking:
-Potable Water: Water.
-Recycled Water: RW.
-Sanitary Sewer: Sewer.
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2.2 Pipe and Valve Schedule

LAST UPDATED

Pipe Material

Preferred
Type of
Valve

FINAL

May 25, 2015

Preferred
Manufacturers

Process (> 3") - ]

FORCEMAIN

INFLUENT /
EFFLUENT

FILTER INFLUENT

SECONDARY
EFFLUENT
TERTIARY
EFFLUENT

WASTE BACKWASH

OVERFLOW

FINAL EFFLUENT

RECYCLED WATER

AERATION BASIN
EFFLUENT

INTERMEDIATE
EFFLUENT

PRIMARY
EFFLUENT

SLUDGE / SCUM/
FROTH
CIRCULATED
SLUDGE

RAW SLUDGE
THICKENED
SLUDGE

MIXED LIQUOR

HDPE, Ductile Iron,
ANSI A21, 51
(AWWA C151)

AWWA C900

Steel, AWWA C200,
Welded.

Steel, AWWA C200,
Welded or Ductile
Iron, ANSI A21, 51
(AWWA C151).

Ductile Iron, ANSI
A21, 51 (AWWA
C151), Glass-lined or
Steel Sch. 40, ASTM
A120, Glass-lined.

GHD | IEUA Engineering Design Guidelines | Page 1

Plug

Plug (in vault),
Gates

Plug (in vault)
Plug (in vault)

Plug (in vault)

Plug (in vault)

Plug (in vault)
Gates
Plug (in vault)
Gates
Plug (in vault)
Gates
Plug (in vault)
Gates

Plug (in vault)

Plug
Plug

Plug
Plug

Plug

DeZurik

DeZurik, Clow
Waterman, Fontaine-Aguanox
DeZurik, Clow
DeZurik, Clow

DeZurik, Clow

DeZurik, Clow

DeZurik, Clow
Waterman, Fontaine-Aquanox
DeZurik, Clow
Waterman, Fontaine-Agquanox
DeZurik, Clow
Waterman, Fontaine-Agquanox
DeZurik, Clow
Waterman, Fontaine-Aquanox

DeZurik, Clow

DeZurik, Clow
DeZurik, Clow

DeZurik, Clow
DeZurik, Clow

DeZurik, Clow



FINAL

2.2 Pipe and Valve Schedule

LAST UPDATED May 25, 2015
Preferred
: : Preferred
Item Pipe Material Type of
Manufacturers
Valve

gﬁgél\:\/’\ll\lﬁr{ANT Plug DeZurik, Clow
THICKENER
PRESSURIZED Ductile Iron, ANSI Plug DeZurik, Clow
RECYCLE A21, 51 (AWWA
-SI-EIBCI\ITE'PAENRF C151), Glass-lined. Plug Sl ©low
g{JGPiSR-’rNE Al?T ANT Plug DeZurik, Clow

Ductile Iron, ANSI

A21, 51 (AWWA
CENTRATE C151), Glass-lined Plug DeZurik, Clow

or PVC, ASTM

D2241.

Ductile Iron, ANSI

A21, 51 (AWWA
DIGESTED SLUDGE C151), Glass-lined Plug DeZurik, Clow

or PVC, ASTM

D2241.

Ductile Iron, ANSI

A21, 51 (AWWA
SLUDGE FILTRATE  C151), Glass-lined Plug DeZurik, Clow

or PVC, ASTM

D2241.

Ductile Iron, ANSI
EMERIEIENEY [EASIN A21, 51 (AWWA Plug DeZurik, Clow
RETURN

C151).

Ductile Iron, ANSI
DRAIN A21, 51 (AWWA Plug DeZurik, Clow

C151).
STORM DRAIN RCP, AWWA C302. Plug DeZurik, Clow
STRUCTURE VCP, Perforated. Plug DeZurik, Clow
UNDERDRAIN

DeZurik, Clow

VCP, Extra Strength. '
SANITARY SEWER PVC or HDPE Plug
LSJLRD%CREUR??N VCP, Extra Strength.
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2.2 Pipe and Valve Schedule

LAST UPDATED May 25, 2015
Preferred
: : Preferred
Item Pipe Material Type of
Manufacturers
Valve
COLLECTOR
VCP, Extra Strength DeZurik, Clow
or Glass-Lined
PLANT INFLUENT Ductile Iron, ANSI Plug (in vault). :
A21, 51 (AWWA Waterman, Fontaine
C151).
Misc. Piping, all sizes
FUEL OIL RETURN Ball Watts, Apollo
FUEL OIL SUPPLY gﬁe'agﬁ;gﬂcﬁim Ball Watts, Apollo
LUBE OIL Welded. Ball Watts, Apollo
WASTE LUBE OIL Ball Watts, Apollo
Steel, ASTM A120,
Sch. 40, Black,
Welded. Ductile Iron,
ANSI A21, 51
HOT WATER (AWWA C151).
RETURN Ball Watts, Apollo
IEUA Preferences for
CPVC?
Steel, ASTM A120,
Sch. 40, Black,
Welded. Ductile Iron,
ANSI A21, 51
HOT WATER (AWWA C151). Watts, Apollo |
Ball Maximum temperature is 200
SLIPFLY degrees F
IEUA Preferences for 9
CPVC?
Stainless Steel
INSTRUMENT AIR 316SS, ASTM A312, Ball Swagelok

Sch. 80.
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2.2 Pipe and Valve Schedule
LAST UPDATED May 25, 2015

Preferred
Item Pipe Material Type of
Valve

Preferred
Manufacturers

DIGESTER GAS ST G e Butterfly,

(Low Pressure) 21658’ RS, Eccentric Plug DA
ch. 10.
Stainless Steel
VACUUM 316SS, ASTM A312, Ball Swagelok
Sch. 80.
Stainless Steel
PLANT AIR 316SS, ASTM A312, Ball Swagelok
Sch. 80
FIRE PROTECTION
SPRINKLER gt;]e' ;135;'\&"0@120’ By Code By Code
SYSTEM Y '
ENGINE COOLING Ductile Iron, ANSI
WATER RETURN A21, 51 (AWWA
C151).
Ductile Iron, ANSI
S P A21, 51 (AWWA Plug Dezurik, Clow
DISCHARGE
C151).
Steel, ASTM A120,
Sch. 40, Black,
Welded. Stainless N/A Caterpillar
ENGINE EXHAUST Steel 316SS, ASTM
A312, Sch. 40S.
Follow Caterpillar
recommendations.
Stainless Steel Butterfly,
k'S;A”.:r'IEO?\I 316SS, ASTM A312,  eccentric Dezurik, Fisher
Sch. 40S. butterfly
Steel, ASTM A106 or
QI FETROES AL, A53, Sch. 80, By code
GAS
Seamless, Black.
RAIN WATER Steel, ASTM A120,
LEADER Sch. 40, Black,
Welded.
DEFOAMING
CHEMICAL PVC, Sch. 80. Ball Asahi/America, Spears
SOLUTION
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2.2 Pipe and Valve Schedule

Pipe Material

LAST UPDATED
Preferred
Type of
Valve

FINAL

May 25, 2015

Preferred
Manufacturers

PLANT DRAIN

POTABLE WATER

LANDSCAPING
SPRINKLER
SYSTEM
DEMINERALIZED
WATER

PLANT OVERFLOW

RAW WATER

SANITARY DRAINS
AND VENTS

SAMPLE LINES (SEE
LIST AT RIGHT)

PVC, Sch. 80 or

Ductile Iron, ANSI

A21, 51 (AWWA
C151).
Distraction /
Transmission:

Plug

- PVC (AWWA

C900, CP

VvC

(ASTMF 441),

Sch. 80

- Ductile Iron,
ANSI A21, 51
(AWWA C151)

- Welded S

Plumbing:

teel

- Sch.80P

VC

PVC, Sch. 80 or
Copper, ASTM B8S,

Type K.

PVC, Sch. 80 or

FRP.

Ball

Steel, AWWA C200,

Welded or RCP,

AWWA C302.

Gates

Steel, AWWA C200,

Welded or
AWWA C302.

RCP,

Steel, ASTM A120,

Sch. 40, Black,

Welded or VCP,

Extra Strength.

Ductile Iron, ANSI

A21, 51 (AWWA

Ball

C151) or PVC,

Sch. 80.
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2.2 Pipe and Valve Schedule
LAST UPDATED May 25, 2015
Preferred

Preferred

Pipe Material Type of
P yp Manufacturers

Valve

Polypropylene, ASTM

CHEMICAL DRAIN 22146, Sch. 40, Heat

AND VENT Fused Joints or Ball Asahi/America, Spears
Tempered Class
Pipe.
FILTER SURFACE PVC, Sch. 80 or
WASH WATER FRP.
Copper, ASTM B8S,
Type K or Ductile
Iron, ANSI A21, 51
(AWWA C151);
Distraction /
Transmission:
- PVC (AWWA
UTILITY WATER C900, CPVC
(NON-POTABLE (ASTMF 441),
WATER) Sch. 80
- Ductile Iron,
ANSI A21, 51
(AWWA C151)
- Welded Steel
Plumbing:
- Sch. 80 PVC
Stainless Steel
FROTH SPRAY 316SS, ASTM A312,
Sch. 40S.
FOUL AIR FRP.
HYPOCHLORITE PVC, Sch. 80 cpvC. Ball Asahi/America, Spears
LIQUID ALUM Ball Asahi/America, Spears
POLYMER - Double contained in . _
ANIONIC buried and unburied Ball Asahi/America, Spears
cp:g.llil\gMNEICR i locations Ball Asahi/America, Spears
POLYMER -
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2.2 Pipe and Valve Schedule

LAST UPDATED May 25, 2015
Preferred
) ) Preferred
Item Pipe Material Type of
Manufacturers
Valve
NONIONIC
PVC, Sch. 80 or

OZONE Stainless Steel

316SS, ASTM A312,

Sch. 10S.

PVC, Sch. 80 or

Steel, ASTM A120,

Sch. 40, Black,

Welded.

Steel, ASTM A106 or

CAUSTIC SODA A53, Sch. 40, Ball Asahi/America, Spears
Seamless, Black

SULFUR DIOXIDE Steel, ASTM A106 or

SODIUM SILICATE

(GAS OR LIQUID A53, Sch. 80,
STATE) Seamless, Black.
PVDF ball or
Stainless Steel diaphragm
316SS if <10% valves, or TFE
SULFURIC ACID concentration, ASTM lined steel
A312, Sch. 40S. Pipe plugs for
joints to be welded. >10% acid
concentration.
LIME SLURRY Flexible Rubber

Hose.
Channel Control/lsolation

HEADWORKS N/A Sluice Fontaine, Hydrogate, Whipps

GHD | IEUA Engineering Design Guidelines | Page 7






FINAL

2.3.1 Pumps, General

LAST UPDATED August 18. 2017

0

1

2

3

Scope

Configuration

General

Testing

This document provides guidelines for
general pump requirements, which shall be
applicable to pump installations.

The pumps and pumping appurtenances
shall be by a single manufacturer
responsible for furnishing and functional
operation of complete pump system.

No cavitation shall be allowed in pumps
operating within the stable operating range
for the specified operating conditions. For
the purposes of this provision, cavitation
shall be recognized and accepted as being
present in a pumping unit if cavitation noise
can be perceived either by the human ear
or by acoustic instruments or devices. The
presence or absence of cavitation noise
shall be verified by the AGENCY and/or its
consultant during both the factory/field
performance tests of the pumps and during
operation of the pumps up to the end of the
warranty period. To assist in revealing
potential cavitation during the factory/field
performance tests, in addition to all other
required tests, the Manufacturer shall force
the pumps to operate at the specified
minimum net positive suction head
available for each of the following
conditions: minimum flow rate, design flow
rate and head, and maximum flow rate.
Engineer to ensure pumps and motors are  Verity the testing range

tested at factory. Minimum of 7 certified falls within operational
sets of test data shall be submitted. performance range
Testing shall be in accordance with

Hydraulic Institute where applicable +- 10%
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2.3.1 Pumps, General

LAST UPDATED August 18. 2017

4 Design
Stuffing

5
Boxes
Flanges

6 (suction and
discharge)

7 Lubrication

Specify pump type and identify process.
Specify performance curve and pump data.
Specify electrical requirements and
controls.

Assemble drawings showing location and
process.

Specify pump drive and motor.

Shall require Contractor to produce bearing

calculations, indicate points on H/Q curves,
pump detailed description, installation
drawings.

Where indicated for the pump seal, they
shall be of the best quality, using the
Manufacturer's suggested materials best
suited for the specific application. For
drainage and liquids containing sediments,
the seals shall be fresh-water flushed,
using lantern rings.

Unless otherwise specified, the packing
material shall be interlaced Teflon braiding,
containing 50 percent ultrafine graphite
impregnation to satisfy the following: Shaft
speeds up to 2500 fpm or Temperatures
up to 500 degrees F.

Cast Iron (ANSI/ASME B16.1), Class 25,
125, 250, and 800. Or ANSI/ASME B16.5

Vertical pump shafts (clean water) -
Product water lubricated,;

Deep-well/dry barrels - Water or oll
lubricated bearings, seals, and enclosed
line shafts.

Vertical propeller, mixed-flow, and turbine
pumps or bowl sizes 10-inches and larger
(other than deep well pumps) - Stainless
steel tube attached to the column for
grease lubrication of the bottom bearing

GHD | IEUA Engineering Design Guidelines | Page 2
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*|EUA : Mechanical Seals

Yes — depends where
they are — how accessible
they are

If using mechanical seals,
use Couplers or Split Seal
if in a location that is
difficult to access.

On a smaller pump IEUA
would want packing
(following IEUA approval)

Access for repairs should
be facilitated for IEUA.
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2.3.1 Pumps, General

LAST UPDATED August 18. 2017
ltem | Parameter | Criteria_ | Notes

Vortex
Suppressors

Pump
Casing

Pump
Guards

Provide for vertical pumps with marginal
submergence.

In accordance with Hydraulic Institute
requirements

Ductile Iron, Austenitic (ASTM A 439).
Cast iron, Stainless steel or Bronze.
Stainless Steel, Type 416 or 316, SAE63
Bronze.

Hot-dipped galvanized (not buried or
submerged), stainless steel (buried or

submerged).

All rotating surfaces must be guarded Most guard requirements
are written around a point

Pump guards are to be provided by the of service -- pumps do not

manufacturer have a point of service
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2.3.2 Horizontal Centrifugal Pumps

LAST UPDATED May 25, 2015

0

Scope

Operation

Liquids

Materials

Drive
Manufacturers

This document applies to horizontal,
variable-speed, nonclor or nonclog mixed
flow centrifugal pumps.

1200* rpm, maximum, ventilated spaces. = *Maximum shaft speed
dependent on casing/
impeller diameter

Waste secondary sludge, up to 15,000

mg/l suspended sludge, 6.5-8.5 pH, 65-85

degrees F.

Unscreened municipal wastewater solids.

Unscreened industrial wastewater solids.

Casing - Cast iron.

Suction and discharge flanges - provide

by pressure class.

Volute lining - Fusion bonded epoxy.

Impeller - Silicon bronze.

Shaft - Stainless steel type 316.

Bearings - minimum 50,000 hours, grease
lubricated.

Horizontal inverter-duty.
See Pump Schedule.
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2.3.3 Submersible Sump Pumps

LAST UPDATED May 25, 2015

0
1

Scope

Operation

Liquids

Materials

Drive
Manufacturers

This document applies to submersible sump
pumps.

Intermittent and continuous, submerged.
Process water.

Surface runoff.

Washdown.

Shaft: Stainless steel, series 400.

Impeller: cast iron or SAE63 bronze.

Seal: mechanical, single or double, in an oil
reservoir.

Hardware: exposed shall be stainless steel 316.

Connection: flange or screw with neoprene
pressure hose.

Submersible electric.
See Pump Schedule.
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2.3.4 Submersible Wastewater Pumps

LAST UPDATED May 25, 2015

0

Scope

Operation

Liquids

Materials

Drive
Manufacturers

This document applies to submersible
wastewater pumps.

Constant speed, on/off cycling, submerged
partially submerged or dry condition up to 65'
depth.

Process drainage from cleaning and
maintenance activities, up to 15,000 mg/I
suspended sludge, 50-95 degrees F.

Unscreened wastewater solids, RAS, WAS.

Casing: Cast iron Class 30.

Pump lining - Fusion bonded epoxy.
Shaft: Stainless steel 329, 403, 416.
Impeller: Cast stainless steel.

Seal: tandem double mechanical, in an oil
reservoir.

Hardware: exposed shall be stainless steel 316.

Bearings: bronze.

Maximum efficiency, minimum, percent: 65.
Max motor: 5 hp, 460 v, 1750 rpm.

See Pump Schedule.
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2.3.5 Sludge Dewatering Piston Pumps

] LAST UPDATED | May 25, 2015
Notes

This document applies to dewatering sludge
piston pumps.
Continuous duty, reciprocating, dual piston,

Sludge cake, 20-30% solid concentrations.

Digested dewatered municipal wastewater
sludge.

Inorganic solids with moderate abrasive
characters.

Pistons: Steel or stainless steel face and core.

0 Scope

2 Liquids

Piston head: Buna-N (Nitrile) rubber bonded
to steel core.

Rods: High strength steel, hard chrome
plated; or chrome steel.

4 Drive TBA
5 Manufacturers See Pump Schedule.

3 Type
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2.3.6 Positive Displacement Rotary Lobe Pumps

LAST UPDATED May 25, 2015

This document applies to positive
displacement rotary lobe pumps.
1 Operation Polymer.

On concrete pad in weather exposed
location. Baseplate shall be galvanized.

Casing: Stainless steel, Type 316.
Shaft: Carbon steel.
Shaft Sleeve: Stainless steel, Type 316.

Pump: Minimum of two tri-lobe rotors driven
3 Materials through positive timing gears, bearing
assembly direct.

0 Scope

2 Mounting

Hardware: Stainless steel, Type 316.

Feed Pump: Inverter-duty, NEMA 4X control
panel with VFD, 480 Vac.

4 Manufacturers See Pump Schedule.
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2.3.7 Progressive Cavity Pumps

LAST UPDATED May 25, 2015

This document applies to progressive cavity

0 Scope pumps for sludge feed service.

Digested moderately abrasive sludge,

) organic solids and small inorganic particles,

1 Operation 6-9 pH, 60-105 degrees F.

RAS WAS.

Pump body: Cast iron.

Shaft: 416 chrome steel or AlSI 4120

chromium nitride coating.

Rotor and Stator: Two-stage convoluted

rotor, convoluted stator.

Hardware: Stainless steel, Type 316.

Rotor Drive Configuration:

. Gear joints: Alloy steel, grease lubricated

2 Materials

crowned, with ridge spline design.

Pivot joints: alloy steel, cartridge design
cross journal connected by connecting rod.
Pin joints: High temperature grease
lubricated, positively sealed and lubricated.

Shaft seals and bearings:
bearings shall be 100,000 hour minimum,
grease lubricated.

Closed coupled block: direct coupled motor
3 Drive and gear reducer or gear motor
Bearing assembly -V-belt: V-belt drive.

4 Manufacturers See Pump Schedule.

GHD | IEUA Engineering Design Guidelines | Page 10



FINAL

2.3.8 Vertical Turbine Pumps

LAST UPDATED May 25, 2015

This document applies to vertical turbine

pumps.

1 Operation Recycled water, 6-8 pH, 50-75 degrees F.
Pump body: Epoxy-coated cast iron.
Shaft: 410, 416 or 316 stainless steel.
Hardware: Stainless steel, Type 316.
Rotor Drive Configuration:
Gear joints: Alloy steel, grease lubricated
crowned, with ridge spline design.

2 Materials Pivot joints: alloy steel, cartridge design
cross journal connected by connecting rod.

Pin joints: High temperature grease
lubricated, positively sealed and lubricated.

0 Scope

Shaft seals and bearings:
bearings shall be 100,000 hour minimum,
grease lubricated.

Vertical, solid shaft, high efficiency & thrust,
variable speed.

4 Manufacturers See Pump Schedule.

3 Drive
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2.3.9 Centrifugal & Axial Pumps

LAST UPDATED May 25, 2015

This document applies to centrifugal and
axial pumps.

Suction speed shall be calculated IAW
ANSO/HI 1.3.

Suction specific speed shall not exceed
12,500.

Waste secondary sludge, up to 15,000 mg/l
suspended sludge, 6.5-8.5 pH, 65-85
degrees F.

0 Scope

1 Operation

Unscreened municipal wastewater solids.
Unscreened industrial wastewater solids.
Rigid sphere, 3" min passing through the
pump from inlet to discharge.

4 Drive Electric motors only.

5 Manufacturers See Pump Schedule.

2 Liquids

3 Type
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2.3.10 End-Suction Centrifugal Pumps

LAST UPDATED May 25, 2015

This document applies to horizontal, end-
suction centrifugal pumps.

Utility water - potable, recycled.
Boiler, heat loops, brine solutions.
Casing - Cast iron.

Suction and discharge flanges - provide by
pressure class.

Volute lining - Fusion bonded epoxy.
2 Materials Impeller - Silicon bronze.

Shaft - Stainless steel type 416.

Seals - mechanical.

Bearings - minimum 50,000 hours, grease
lubricated.

3 Manufacturers See Pump Schedule.

0 Scope

1 Operation
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2.4 Pumps Schedule

LAST UPDATED May 25, 2015
Influent Pumping- Vertical, non-clog Flygt non-clog,
Dry Pit centrifugal. Vaughan
ETLETONS  supmerse.  FUt e

RP-1 Classifier.
Pista Grit, US-Filter, Preferred type.

Smith & Loveless Aerated grit chambers
are not recommended.

Vortex units followed
Grit Removal by grit cyclones and
screw Classifiers.

Recessed Impeller
centrifugal with air Same as RP-5, Vortex.
sparge.
Same at RP-5.
Grit Pump

Submersible sump.  ABS-Sultzer

UHMW replaceable
lining.
~ PRIl SO IEUA preference for
: conveyors.
Grit Conveyance screw conveyors or
cake pumps?

IEUA Preferred
Manufacturer
Preferred generally-6"

Progressive cavity. PG GEEERIEe .

Seepex, Moyno IEUA Preference —

Primary Sludge rotary lobe or
progressive cavity?
WEMCO Hidrostal
Centrifugal. non-clog impeller,
Vaughan

Centrifugal is
preferred.
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2.4 Pumps Schedule
LAST UPDATED May 25, 2015

ltem Pump Type SIS Notes
P Iyp Manufacturers

Plunger pump is labor
intensive from a
maintenance
perspective.
Diaphragm pumps are
not recommended for
this application due to
diaphragm ruptures.
High pressure piston
pumps are heavy
maintenance.

Rotary lobe pumps are
not good for primaries
with ineffective

screening.
Flygt non-clog,
. Vaughan
Scum Submersible . Recirculation, ABS-
chopper centrifugal. Sultzer
WEMCO Hidrostal.
. Flygt non-clog,
Secondary Scum ?t?c?mirrsclzbelﬁtrifu al Vaughan, ABS-
P 94l sSultzer
Mixed flow.
: Allis Chalmers,
Centrifugal. Vaughan
Return Activated Vertical Turbine. Fairbanks Morse
Sludge (RAS) Only to be used with
Low head propeller adequate fine
(axial flow) screening prior to
MBR.

RAS/WAS Sump Submersible sump.  ABS-Sultzer
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2.4 Pumps Schedule

LAST UPDATED

FINAL

May 25, 2015

ltem Pump Type SIS Notes
P Iyp Manufacturers

Centrifugal screw
pumps.

Waste Activated
Sludge (WAS)

Thickened Waste
Activated Sludge
(TWAS)

DAF Secondary
Thickener Subnatant

Digester Feed
Blended
Primary/TWAS

Digester Mixing

Digester Secondary
Heat Loop

Digester Sludge
Heating
Recirculation

Digested Sludge
Transfer

Dewatering Feed

Dewatered Sludge

Aeration Basin

Return Water

Primary Heat Loop

Utility Water

Centrifugal.

Progressive Cavity.

Horizontal,
Centrifugal, Non-
Clog.

Progressive Cavity.

Chopper centrifugal.
ANSI Horizontal end
suction.

Chopper centrifugal.

Progressive cavity.

Progressive cavity.
Rotary Lobe.

Dewater sludge
piston.

Submersible.

Submersible.

ANSI Horizontal end
suction.

ANSI Horizontal end

Worthington /
Fairbanks Morse.

Allweiler, Seepex,
Moyno.

Summit, Vaughan,
WEMCO.

WEMCO Hidrostal,
Vaughan.

Aurora.

WEMCO Hidrostal,
Vaughan.

Allweiler (NEMO,
Seepex are both
good alternatives),
Moyno.

Allweiler.
Vogelsang.

Schwing,
Putzmiester.

ABS-Sultzer

Flyght, Vaughan,
ABS-Sultzer
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2.4 Pumps Schedule

LAST UPDATED May 25, 2015

ltem Pump Type SIS Notes
P Iyp Manufacturers

suction.
) . . ANSI Horizontal end
Boiler Recirculation .
suction.
Recycled Water Vertical Turbine.
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2.5.1 Chemical Storage and Feed Facilities, General

LAST UPDATED May 25, 2015

This document applies to Chemical

0 Scope Storage and Feed Facilities.
Select proper material for chemical
. compatibility.
1 Design Approach , - :
Define specific safety requirements for
chemical handling.
> Access Identify all requirements for

maintenance and operations.
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2.5.2 Chemical Metering Pumps

LAST UPDATED May 25, 2015

This document applies to Chemical

g Siclefes Metering Pumps.
All pumps shall be contained to prevent Chemicals to be
chemical spills. located in the same
. tainment area
. Pump platforms shall be at least as high con
1 Containment ] shall not pose

- potential hazards.
Use reinforced concrete base or

applicable as provided by manufacturer.

Set tank height so metering pump
2 Suction suction line is full when only a few
inches of liquid remain in tank.

For 1 to 4 duty pumps per injection
point, include 1 standby pump.

Standby pump should utilize a common
discharge header.

Peristaltic Pump Types (Ferric Chloride,
Hypochlorite, Bisulfite, Peroxide,
Caustic, Polymer, Other Acids).

w

Duty / Standby

Equipped with compression rollers that
are retractable for tube loading. One
roller shall be fully engaged with the
tubing at all times to prevent backflow or
Type siphoning.
Use no check valves or diaphragms and
shall require no dynamic seals in
contact with the pumpage.

Dry self-priming, capable of being run
dry without damaging effects to pump or
tube, with a maximum suction lift of 15
feet wc.

Provide a tubing element with molded
fittings, which shall be self-locating
when fitted into the pump head.

Tubing Replaceable with no disassembly of the
pump head.

Select material and size for the
chemical being metered.
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2.5.2 Chemical Metering Pumps

LAST UPDATED May 25, 2015

Supply four tube elements of the
specified size per pump.
Watson Marlow.
5 Manufacturers Flex-Pro by Blue-White Ind.
Or equal.
Quick disconnect flush connection,
Pressure Relief Valve, Pressure

Indicator/Pressure Switch High,
6 Calibration Column, Leak Detection.

SCADA Guidelines (see Appendices),
Leak Detection.

Provide per OSHA requirements.

Accessories

SCADA
Indicators
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2.5.3 Chemical Storage Facilities

LAST UPDATED May 25, 2015

This document applies to Chemical
Storage Facilities.

7 days minimum. 15 days preferred.

0 Scope

Consider degradation characteristics

1 Days of Storage for chemicals such as Hypochlorite in
establishing solution strength and
storage requirements.

2 Accessories Ultrasonic level sensor.

3 SCADA Indicators SCADA Guidelines (see Appendices).
High Level--90 percent.

4 SCADA Alarms Low Level--15 percent.

Low-Low Level--10 percent.

Provide awning for chemical storage
and feed facilities.

5 Awning . : .
Consider future solar panels in awning
design.

6 Access Allow proper truck entry and exit.

7 Loading Area Utilize common loading facilities with

secondary containment.

Consider screening and shade to
8 Screening/Shade maintain chemical integrity. This is
significant for Hypochlorite solution.

Consider chemical compatibility with
specified coating and paint.

9 Coating/Painting Consider staining property of the
chemical when specifying coating and
paint
Tanks exceeding 10 feet in height
shall be provided with an exterior

_ ladder equipped with a safety cage

10 Ladder with Gage  meeting current OSHA requirements.
The ladder shall be Fabricated of
fiberglass reinforced plastic shapes.
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2.5.3 Chemical Storage Facilities

LAST UPDATED May 25, 2015

A clear width of at least 16 inches,
with rungs at least % inch diameter
and spaced not more than 12 inch
apart, and a clearance of at least 7
inches between the back of the ladder
and the tank wall.

Safety Handrails and Kickplates
meeting current OSHA requirements
shall be provided around the top of

_ each tank.
Safety Handrails )
11 and Kickplates The handrail shall be attached to the

ladder side rails, and anchored to the
tank head. A self-closing safety gate
shall be provided at the ladder access
opening.

Safety Shower/Eye Provide per OSHA requirements.

12 Wash

GHD | IEUA Engineering Design Guidelines | Page 5
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3. Heating, Ventilating, and Air
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3.1 HVAC General

LAST UPDATED Mar 20, 2018

This document applies to all heating,
0 Scope ventilation, and air conditioning
equipment and design.

-Unitary equipment
-Centralized heating and cooling
system
System -Composite (combined) system
1 Configuration AC systems shall be consolidated
Options where possible.

Redundancy is required in electrical
rooms, server rooms, control rooms,
and in other critical locations.

Use for small and remote buildings
or system that require stand-alone or
redundant cooling equipment.

Do not use where maintenance is
difficult or access is limited.

2 Unitary Equipment  oytdoor equipment, such as air-
Application cooled condenser coils, corrode
quickly if exposed to
vapor/condensate of a sewage
treatment process.
Not suitable for 100% outside air
systems.
Use for localized heating and cooling
5 Central System of groups of buildings.

Application Use hot water heating boilers and
steam boilers.

Use if a central system can handle a
group of buildings, but unitary
system(s) are needed for remote or
distant buildings.

Summer conditions: select 0.5%
design dry-bulb and coincident wet-
bulb temperatures.

Composite
4 System
Application

Weather

- Winter conditions: select 0.6%
Conditions

design temperatures.

Use latest ASHRAE climatic data for
the region.

6 Equipment Access Minimum 30-inches around all
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3.1 HVAC General

LAST UPDATED Mar 20, 2018

equipment.

When located on roof, proper
accessibility and maintenance
clearances are required. This
includes stairs/ladders, platform,
catwalk, handrails, etc.

Where possible, minimize long duct
runs.

Unless necessary, do not mount
equipment on roofs (adds expense
of access ladders/catwalks and
cranes are required to install/remove
equipment).

Locate intakes considering prevailing
wind direction and potential sources
of odorous, toxic, or corrosive gases,
and environmental conditions.

Equipment
Location

Intake/Exhaust
Locations Do not route exhausts where they
can feed air intakes.

Do not route exhausts toward the
entry points of confined spaces.

Ventilation is required for all
9 Ventilation buildings, equipment rooms,
galleries, and storage areas.

FRP fans, housings, and assemblies
are required in corrosive
environments (i.e., hydrogen

sulfide).
Minimize potential for fire and
explosion.
Maintain concentrations of
Odorous, hazardous gases to levels below
10  Hazardous, and  those considered dangerous to
Special
s personnel.
Environments Headworks:

-Run ventilation system
continuously.

-Exhaust air directly to odor control
facilities rather than recirculate.
-Maintain negative pressure.
-Provide alarms activated by gas
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3.1 HVAC General

LAST UPDATED Mar 20, 2018

detectors at all entrances.

Computer / Control Rooms: -Do not
use more than 10% outside air for
cooling.-Provide special equipment
with dehumidification capabilities
and three-stage air filtration system.-
Maintain positive pressure.

Locate exhaust points as close as
possible to potential sources of
odors or hazardous gases.

In chemical gas areas, locate supply
points near the ceiling and exhaust
points near the floor.

Provide dust removal systems for
areas that produce dust (e.g., air
filter, electrostatic precipitators).

Provide oxygen sensors where pure
oxygen is used for aeration.

Insulate ductwork for mechanically
cooled spaces to prevent
condensation.
Use piping and equipment insulation
where the following items are
11 Insulation needed:
-Heat loss/energy conservation.
-Personnel protection.
-Condensation control.
-Jacketed insulation on exterior
refrigerant lines.
Provide vibration control on all floor-
mounted or large ceiling-hung air
moving equipment.

Vibration / Noise

12 Control
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3.1 HVAC General

LAST UPDATED Mar 20, 2018

Incorporate seismic bracing and
restraints into large HVAC vibration
isolation equipment and all
suspended equipment.

Use duct silencers in conjunction
with exhaust fans at areas
containing equipment which
generates substantial noise.

Control noise to meet local codes
and regulations.

In administration areas, insulate the
interior of fans, air-handling units,
and critical ducts.

Use centrifugal, wall-mounted fans
to exhaust the air.

The unit housing and coils shall be
constructed on non-corrosive
materials.

Components:

-non-ferrous.

-bronze anodized aluminum.
-FRP.

-stainless steel.

-Galvanized steel (only in locations
not exposed to water, ground water,
or sewer gas).

Fans and Air

= Handling Units

14 Materials

FRP shall have aflame spread of <
25 and smoke propagation < 400.

Consider fire-resistant FFRP
ductwork in all hazardous and highly
corrosive areas.

Design on steady-state heat transfer
conditions with buildings and
processes us use 24 hours per day.

Do not count thermal storage in the
building mass to reduce the design
loads.

Base calculation on ASHRAE
Fundamentals.

16 Boilers Types: hot water heating and steam.

15 Energy Efficiency
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3.1 HVAC General

LAST UPDATED Mar 20, 2018

Fuels: natural gas, sludge digester
gas, or both.

Do not use electric heating cails,
unless at remote site without gas
supply or small heating demands.

Follow applicable codes and
SCAQMD regulations.

Include provisions for thermal
expansion.

Provide heat for these central
systems by natural gas fired high
efficiency low temperature hot water
boilers operating at over 90 percent
low heating value (LHV) fuel to hot
water efficiency.

Provide modulating control on 100
percent outside air systems.

Insulation:
-Double wall for outside.
-Single wall for inside.

Material:

-Typical: Galvanized steel.
-Buried: HDPE.

-Aeration areas: 316 SS.
-Foul air: FRP.

Shall not be on EPA Phase-out List
2 years after announcement.

Type: Copper Tubing with Aluminum
Fins.
) Coating: Use coated coil, unless

19 Coils otherwise noted.
Cleaning: Provide utility water tap
with quick disconnect and hose.

20 Manufacturers See Section 3.2 (AC Units)
Use dampers on every header.
Use motorized dampers for 1+1 unit

21 Dampers arrangement.
Use backdraft dampers if two units
are feeding into same line

17 Ductwork

18 Refrigerant
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3.1 HVAC General

LAST UPDATED Mar 20, 2018

Condensate Line  Copper.

ee Material
Provide SCADA alarms for critical
HVAC items. Provide room

23 AETME SRS temperature monitoring at SCADA
for critical areas.
Provide slope with drain capture.

24 Slope and Drain 1% slope with flow and 2 % slope
against flow.

o5 Floor Drain for Use Josam E2 Series or equal for

Equipment significant drain flows.

27 EMS Controls JCI, Carrier VU or Tridium.

28 Minimum SEER 2 more than California minimum.

29 Thermostat Debonair if available.

30 Access to AC Use hinged door rather than screws.

Control Panel

Critical HVAC systems (e.g., in
electrical rooms, SCADA rooms,
server rooms, etc.) require remote
monitoring and/or alarming

31 Controls
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3.2 Air Conditioning Units
Last Updated Mar 20, 2018

Criteria

This document applies to air
conditioning units.

All AC Units require 1-year
manufacturer's warranty.

0 Scope

1 Warranty

-Carrier.

Acceptable -Trane.

Manufacturers -Liebert.
-Mitsubishi (split systems)

Materials:
-Base frame: phosphatized, zinc
coated 18 gage steel.
-Doors and Access panels: 18 gage
steel.
-Cabinet Insulation: Fireproof
material or foil faced glass fiber.
-Exterior finish: Textured vinyl
enamel to match computer
Cabinet and equipment.
Frame -Roof mounted: 12 gage zinc
coated steel with weatherproof seal.
Thermally and acoustically line
cabinet interior equal to one inch
thick of 1.5 Ib./cf. density duct liner
material, meeting requirements of
NFPA 90A.
Panels shall be gasketed, with
quick release hinged with latches
and handles.
Provide an insulated condensate
pan under the evaporator coil.
Provide copper condensate drain
4 Condensate Pan pipe complete with union, trap and
open tee at discharge of trap,
connect drain to condensate sump
pump as specified hereinafter.
Type:
-Hermetic.

-Semi-hermetic.

5 Compressors -
P Provide crankcase heaters,

discharge muffler, and related
components for proper operation.
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3.2 Air Conditioning Units

Last Updated Mar 20, 2018

Use dual compressors for units Check availability.
larger than 5 tons.

Compressor shall be serviceable
without dismantling other
components.
Provide air cooled units with
matched air cooled condenser
consisting of corrosion resistant
cabinet, incorporating copper tube
aluminum fin condenser coils

6 Condensers arranged for minimum of two
circuits and multiple direct drive
condenser fans with inherently
protected motors. Operating
controls shall permit fan cycling for
head pressure control.
Provide removable, disposable
pleated cartridge type filters with
efficiency of 60 percent by NBS

7 Filters atmospheric dust spot method.
Mount filters in top of cabinet in a
track or holding device designed to
preclude air bypass.
Type: Horizontally split face coils.

8 Evaporator Coils Material: Seamless copper tubes
expanded into aluminum fins.

Fans shall be arranged to draw air
through the cooling coils.

Type: multi-blade up flow propeller.

Fans shall be provided with
vibration isolation from the unit
casing.

Each fan shall be independently
driven by heavy duty drip proof
permanently or grease lubricated
ball bearing motor with built-in
current and overload protection.
Motors shall be installed on an
adjustable base.

All temperature sensors shall be
10 Controls mounted within the unit in the return
air stream.

Evaporator Fans
and Motors
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3.2 Air Conditioning Units
Last Updated Mar 20, 2018

Criteria

Temperature control shall be set to
maintain 75 degrees F DB.

High pressure fan control or
economizer to be installed for low
ambient temperature conditions.

The control and readout panel shall
indicate the following: cooling
operating stages, loss of air flow,
dirty filters, high and low.

3/8 inch OD seamless copper tube
mechanically bonded to aluminum
fins.

Indoor: Continuous filament,
pleated, 2-inch thick, viscosine
coated removable media with filter
cell.

L Outside: Camfil Farr, with rainguard
12 Air Filters and PVC coated bird screen.

Flow rate: 200 cubic feet per minute
with less than 0.25 water column
drop.

Locate in dry areas.

AC Package unit pad mounted with
supply and return ductwork.

Condenser and

i Evaporator Coils

13 MCC Rooms

Ice Qube or Mclean stainless steel

14 Cabinet AC for outdoor use.
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3.3 Heat Pumps
LAST UPDATED Mar 20, 2018

This document applies to

2 =L E heat pump units.
Approved Carrier.
1 Manufacturers
. Capable of operating at
2 é?r?cli?[?(:ns rated capacities at 120
degrees F.
-Casing: 18 gage zinc
coated steel.
-Exterior surface:
phosphatized, painted with
. epoxy primer, and finished
€ MEUETENS with baked enamel.
-Motor / Fan mounts:
heavy zinc coating.
-Coil frame: Minimum 12
gage zone coated steel.
Type: axial flow propeller
4 Condenser fan.
Fan and Drive Material: Zinc plated or
aluminum.
. Type: hermetic
5 AeEliflgeEt reycl:oiprocating or scroll
Compressor
compressor.
. Seamless copper tubin
6 andensmg and heavy-duﬁ);) aIuminSm
Caill !
fins.
7 Application Office Space only.
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3.4 Exhaust Fans

LAST UPDATED Mar 20, 2018

This document applies to exhaust
fans.

-Fans: Fiberglass reinforced plastic,
fire retardant.

-Housing: Fiberglass reinforced vinyl-
ester.

-Metal components: coated with
corrosion proof UV inhibited gel.
-Fan shaft seal: Teflon seal between
shaft and housing.

-Hartzell Fan, Inc.

2 Manufacturers -Swarthout, Inc.

-Greenheck.

Extruded flanged mounted louver with
3 Type an integral draft damper.

0 Scope

1 Materials

Provide corrosion resistant solid
fiberglass reinforced plastic design
with construction classification
suitable for pressure range.
Heavy-duty, grease lubricated, sealed,
self-aligning, frictionless ball bearings,
L-10 minimum life ratings of 50,000
hours.

Hood and Bird FRP hood complete with guard
Screen securely anchored to hood inlets.

4 Housing

5 Shaft bearings
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3.5 Ductwork and Accessories

Item Parameter

0

Scope

Materials

Hanging
Ductwork

Sleeves

W eatherproof
Duct

Air Volume
Extractors

Splitter
Dampers

Volume
Dampers

LAST UPDATED Mar 20, 2018

Criteria

This document applies to HVAC
ductwork and accessories.

Select corrosive resistant material
compatible with environment.

Do not use straps for hanging
ductwork, instead use angled rods
constructed from the same material as
the duct.

Hanger rods:

Duct half perimeter up to 72 inch: 3/8
inch at 8 feet spacing.

Duct half perimeter greater than 72
inch: 1/2 inch at 6 feet spacing.

20 gage galvanized steel sleeve,
caulked airtight with fire resistant
sealant required when duct passes
through masonry wall, partitions, or
floors.

16 gage galvanized steel.

Manufacturers:
-Hart and Cooley.
-Titus.

Material: Aluminum.

Blades: Gang-operated curved
adjustable blades controlled through a
manual adjusting lever.

Manufacturers:
-Hart and Cooley.
-Titus.

Material: Aluminum.

Adjustment: Manual adjusting lever
with locking device.

Manufacturers:
-Honeywell.
-Arrow United Industries, Inc.

Material: Match Duct.

Blades: opposed blades, key operated
with vinyl edge seals.
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3.5 Ductwork and Accessories
LAST UPDATED Mar 20, 2018

Criteria Notes

Provide outside handle, quadrant,
approved position indicator, locking
device and linkage for manual
operation or motorized operation.

Performance:-Damper Leakage: Not
more than 16 cfm per square foot at 4-
inch W.G.-Certification: Manufacturer
shall provide certified test data.

Expanded hinged steel or hinged
sheet steel for weather protection
where required.

8 Belt Guards : i ,
Fabricate guards to receive 2-inch
larger pulleys without alteration to the
guard.

_ Material:
Flexible -3/16-inch thick, 6-inch wide fabric

9 Connections: reinforced neoprene.

(For air handling  -0.080 gauge, 3-inch wide aluminum
units) strip.

Same material as ducts. Vanes shall
be 2-inch blades for ducts up to 18

inches in either dimension and shall
be 4-1/2 inch blades for larger ducts.

10 Turning Vanes Vanes: Double thickness for supply

and exhaust/return ductwork. Finished
with an air dried phenolic corrosion
resistant coating prior to installation.

1/2 inch mesh, stainless steel metal

Lo Screens screen with stainless steel frame.
) Manufacturers:
Registers, -carnes
12 Grilles, and -Hart and Cooley
Diffusers _Titus
Type: Individually adjustable
13 Supply Frame and Blades: Aluminum in
Registers aluminum and galvanized steel ducts.
SSin SS or FRP ducts.
Smoke Comply with fire and mechanical
14
Dampers Codes.
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3.5 Ductwork and Accessories
LAST UPDATED Mar 20, 2018

Criteria Notes

Type: Square, step-down outlet with
round neck.

Frame and Core: Aluminum in
15 Supply Diffusers aluminum and galvanized steel ducts.

Provide combination volume control
and equalizing deflector construction
of same material as frame above.
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3.6 Ventilation Schedule

LAST UPDATED Mar 20, 2018

Room
Condition
Heat-Cool,
°F

Ventilation
Requirements

Duct Materials

Administration/ Operation Building

-Offices 15 to 20 cfm/person @) 70/78 Aluminum, G.S.
-Meeting & Conference Rooms 15 to 20 cfm/person *) 70/78 Aluminum, G.S.
-Toilet/Locker Rooms 100% exhaust 70/78 Aluminum
-Control/Computer Rooms 10% Outside air 7272 Aluminum, G.S.
-Stairwells (enclosed) 100% Outside air ®) 50/85 Aluminum, G.S.
-Laboratories 100% exhaust ©) 70/75 FRP/SS
Maintenance Building
-General 40/90 Aluminum, G.S.
-Shops and Offices 68/75 G.S.
Control Rooms/Centers
6 Air changes/hr. 68/75 Aluminum, G.S.
-Attended 10% Outside air.
-Unattended or combined-with MCC ioﬁ\/t (C:)TJ?Q%ZS;T 55/85 (max.) Aluminum, G.S.
6 Air changes/hr. 55/90 Aluminum, G.S.

Motor Control Center Rooms/ Buildings A .
10% Outside air.

HVAC Equipment Rooms
Storage Rooms

6 Air changes/hr.
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3.6 Ventilation Schedule

LAST UPDATED Mar 20, 2018

Room

Ventilation Condition .
Area . Duct Materials
Requirements Heat-Cool,

°F
Thickening Control Building 12 continuous air changes/ hour  55/85 FRP
100% outside air.

Digester Area

-Gas Compressor Room (explosive, toxic) 12 continuous air changes/ hour  55/85 Anodized Aluminum,
100% outside air, 30 Type 316 SS, or RFP
changes/hour intermittent )

Dewatering Building 12 continuous air changes/ hour  55/90 FRP
100% outside air

Dewatered Biosolids Storage Building 12 continuous air changes/ hour  No requirement Anodized Aluminum,
100% outside air Type 316 SS, or FRP

Chemical Areas

-Chlorine (toxic, corrosive) 10-20 air changes/hour 100% 60/90 FRP®)
outside air @) (1)

-Chemical Storage Rooms 10-20 air changes/hour 100% 60/90
outside air @)

Peroxide Storage & Handling Areas 10-20 air changes/hour 100% 60/90 FRP
outside air @)

Chemical Handling 6 air changes/ hour 100% 55/85 FRP
outside air @

Tunnels/Underground Gallery Table 8.3, see NAPA 820 No requirement G.S.
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3.6 Ventilation Schedule

LAST UPDATED Mar 20, 2018

Room

Ventilation Condition

: Duct Materials
Requirements Heat-Cool,

°F
-w/0 gas piping 6 air changes/ hour 100% Aluminum, G.S., FRP
outside air @

-w/gas piping (potentially explosive) 12 continuous air changes/ hour Aluminum, G.S., FRP
100% outside air
Stairwells to Tunnels or Basement/Underground Structures

Preliminary Treatment/ Headwork's Building  20-30 air changes/hour 100% 40-90 Aluminum, G.S., FRP
outside air. Chemical scrubber

-Wet wells (explosive, toxic, corrosive, high 30 continuous ventilation air No requirement Aluminum, G.S., FRP
humidity) changes/hour 100% outside air
-Screening (explosive, toxic, corrosive, high 20®)-30) continuous ventilation  50/90 Aluminum, G.S., FRP
humidity) air changes/hour 100% outside
air
-Grit removal (high humidity, corrosive) room 20©)-30() continuous ventilation ~ 50/90 Type 316 SS, or FRP
(above tank covers) air changes/hour 100% outside
air
Process Equipment Rooms 6121 Ventilation air 50/85 FRP
changes/hour 100% outside air
Cogeneration Building 12 continuous air changes/ hour  40/90 Aluminum, G.S.
100% outside air
-General (explosive) Ventilation air changes 100% 50/95 FRP for process
outside air areas
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3.6 Ventilation Schedule

Area

Ventilation
Requirements

FINAL

LAST UPDATED Mar 20, 2018

Room
Condition
Heat-Cool,
°F

Duct Materials

-Offices (physically separated)
Oxygen Plant

-General (explosive and flammable) (20-foot
minimum envelope around equipment)

Process Area Offices

Table Footnotes:
(@ Higher ventilation rate w hen people are present
(@ Review NFPA 820 for specific process.

15 to 20 cfm/person )
Contract operation

12 continuous air changes/ hour
100% outside air

15 to 20 cfm/person *)

)
() Special ventilation requirements for chemical spills (refer to applicable NFPA standards).
() Review Title 24 and ASHRAE Standard 62-1989 for requirements

(®

(™ More restrictive than WEF MOP No. 8, Table 7-6

)
)
)
(® Intermittent w hen people are not present

©) Follow Title 24, BOCA, ASHRAE, and local codes for requirements.
Refer to Title 24 for ventilation rate if refrigeration machines are housed indoors

70/78

N/A

70/78
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Physically separate
system from process
ducts

FRP for process
areas

Aluminum, G.S.



>
S5 '@ Inland Empire Utilities Agency
A MUNICIPAL WATER DISTRICT

Electrical and
Instrumentation & Control

[04U07) 9 UONBIUBWNIISU]

PUB [e011199]3



4. Electrical and I1&C

4.1 General Electrical Provisions

4.2 Low Volt Wire & Cable

4.3 Medium-Voltage Underground Cable

4.4 Grounding-Bonding for Electrical Systems
4.5 Raceway and Boxes

4.6 Electrical Equipment ID

4.7 Dry Type Transformer

4.8 Liquid Filled Transformer

4.9 600-Volt Variable Frequency Drive

4.10 Lighting

4.11 Two-Way Radio

4.12 Motors

4.13 Low-Voltage Switchboard & MCCs

4.14 Generator

4.15 Medium-Voltage Switchgear and Circuit Breakers
4.16 Panel Board

4.17 Control Panel & Devices

4.18 Control System Hardware & Software
4.19 Instrumentation

Electrical Appendices

i. Operation and Control Philosophy Sample

ii. Equipment Tagging
iii. Programmable Automation Controller (PAC) Standards
iv. Alarm Management Standard

GHD | IEUA Engineering Design Guidelines |



v. High-Performance Human-Machine-Interface (HP-HMI)
Standards
vi. Fiber Optic Field Cabling, Termination and Installation

GHD | IEUA Engineering Design Guidelines |



——

P

4.1 General Electrical
Provisions



FINAL

4.1 Electrical and 1&C, General
LAST UPDATED Mar 27, 2019

This document provides guidelines
for general electrical requirements

0 Scope which shall be applicable to electrical
and instrumentation installations.

Field test results and field settings
shall be recorded and submitted to
the Owner for their records.

Configuration of
Field Equipment

Factory Testing (prior to shipping):

- Verify operation.

- Simulate inputs and outputs as
required.

- Required on Control Panels and
Equipment with motor controls.

- May be required on Generators and
other equipment.

- Where not specifically required
Contractor shall provide factory test
results, and advise with 5 days notice
of intent to carry out tests so that
IEUA can provide a representative to
witness if they desire.

Startup and Commissioning Plan: No
startup or cutover activities shall be
performed until the plan has been
successfully approved by the Owner
and Engineer in writing. The plan
shall be specific to the project.

2 Factory Testing

3 Installation and Retest: Engineer reserves the right to
Start-Up retest functions as needed to

demonstrate that system performs as
intended.
Final Acceptance: Engineer and
Owner’s decision shall be final
regarding completeness of testing
and final acceptance.
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4.1 Electrical and 1&C, General
LAST UPDATED Mar 27, 2019

Procedures, Forms, and Checkilists:
a. Conduct all testing in accordance
with, and documented on, Engineer
accepted procedures, forms, and
checklists.

b. Describe each test item to be
performed.

c. Have space after each test item
description for sign off by appropriate
party after satisfactory completion.
Insulation Test:a. Test Bolted
connections with low-resistance
ohmmeter.b. Measure insulation
resistance of each control circuit-to-
ground.c. Insulation resistance test at
1,000 VDC on control wiring. For
units with solid-state components,
follow manufacturer
recommendations. Minimum 2
Mohms test resistance.

4 Electrical Tests  pgjnt-to-point Test: each hardwired

point prior to calibration of devices.

Operational Test:

a. Operation of control interlocks,
indicating lights, relays, timers, push
buttons.

b. Thermal overload heater elements
installed in each motor starter and
properly sized.

c. Demonstrate function of each
system.
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4.1 Electrical and 1&C, General
LAST UPDATED Mar 27, 2019

Performance Test:

a. Prerequisites: Plan submitted and
approved, other electrical tests
completed.

b. Verify sequence of operation.

c. Acceptance requires successful
functional performance test as
witnessed by Engineer and/or
Owner.

Four (4) hours of instruction for each
unique control panel, to be
conducted at project site with

Operators.
- Demonstrate control panel
Demonstration operation and system function.
5 L i :
and Training - ldentify control panel devices and

their function.

- ldentify special features and
interface points.

- Review standard maintenance
practices.

Report:

- ldentify where power is being
sourced and confirm available
capacity for the new system.

- Controller being used, controller
capacity, and how the project will
communicate with the IEUA
SCADA system.

- Scope of electrical work.-
Emergency backup power.

- Any local noise/air quality/other
regulations that may impact on
design of electrical equipment.

- Any outstanding items that need to
be addressed during detailed
design.

- Heat Mitigation requirements

Preliminary
Design
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4.1 Electrical and 1&C, General
LAST UPDATED Mar 27, 2019

Single Line Diagrams:

- Shall demonstrate general
capacity and sizing of incoming
lines (voltage and size —capacity
and rating).

- Show source of power.

- Show the number of circuits etc.

- Specific equipment ratings may
not be required however enough
detail needs to be provided to
generate an accurate picture of
the overall size and scope of the
project.

Electrical Layout:

- Lighting, Fire, Security,

Communications, Building Services

concept. Details of specific

equipment is not required at this
stage.

- Cable Routing (conduit, tray, ladder,

pull boxes, vaults, etc.) for main

cables only. Details of small above
ground cable routing for building
services equipment is not necessary
at this stage.

- Approximate Instrumentation and

Electrical Equipment locations.

- Present on a single layout.

P&IDs-General Process flow with

instruments identified.- For larger

projects it may be useful to develop
this further similar to the detail in

Final Design Drawings however this

should be determined based on the

particular project.
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4.1 Electrical and 1&C, General
LAST UPDATED Mar 27, 2019

Control / Network / SCADA Block
Diagram:

- Show details of the communications
interface with the plant or wide area
network.

P&IDs:

- Show instrument symbols based on
International Society of Automation
(ISA) Standard S5.1.

- Primary process flow shown left to
right.

- Primary process flow shown in
heavier line type than secondary and
utility lines.

- Include the following:

Instruments significant to the

process .
7 Final Design *Mechanical equipment, valves,
Drawings pumps, piping (sizes/materials),
fittings, reducers and increasers,
swages, etc.

*Direction of flow.

*Seismic category.

*Quality level.

Interconnection references.
*Annunciation inputs (across the top
of the page).

*Plant controller inputs (across the
top of the page).

*Vendor and contractor interfaces.
eldentification of components and
subsystems by others.

*Reference to a vendor drawing for
details not shown.

*Instrument, pipeline, tank, valve 1D
or tag designations and names.
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4.1 Electrical and 1&C, General
LAST UPDATED Mar 27, 2019

PLC IO Wiring Diagrams:- Showing
all analog loops and digital IO wiring.-
Show all 10O (even un-used) to be
wired to terminals.- Terminal strip to
allow inputs to be wetted from field or
panel (i.e. hot terminal or volt-free
terminal for each input).

Single Line Diagrams:

- Incoming lines (voltage and size —
capacity and rating).

- Incoming main fuses, potheads,
cut-outs, switches and main and tie
breakers.

- Power transformers (rating, winding
connection and grounding means).

- Feeder breakers and fused
switches .

- Relays (function, use and type).

- Current/potential transformers (size,
type and ratio).

- Control transformers.

- All main cable and wire runs with

7 Final Design their associated isolating switches
Drawings cont. and potheads (size and length of
run).

- All substations, including integral
relays and main panels and the exact
nature of the load in each feeder and
on each substation.

- Critical equipment voltage and size
(UPS, battery, generator, power
distribution, transfer switch, computer
room air conditioning).

Electrical Layout:

- Grounding & Bonding Connections.
- Lighting, Fire, Security,
Communications, Building Services.

- Cable Routing (conduit, tray, ladder,
pull boxes, vaults, etc.). Specify
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4.1 Electrical and 1&C, General
LAST UPDATED Mar 27, 2019

sizes and materials of all equipment.
Provide means for determining the
route taken by each cable.

- Instrumentation and Electrical
Equipment locations including ID or
tag numbers.

- Consider presenting each of these
as separate layouts for larger
projects.

Cable Schedule:- Cable Number, To,
From, Type, Size, Number of
Conductors, Length (leave blank for
contractor to complete), Notes,
Conduit Route.- Numbering shall be
as per IEUA requirements.

Motor Elementaries, ATS control
circuits, other control interfaces with
MCC/Switchboard:- Per control
requirements and typical.

Installation Details:
- For all details not communicated in

A PEEn other drawings.

Drawings cont.
- Final Design Electrical
Drawings should be
developed in AutoCAD
Electrical that shows cross
references for all components
within the drawings.
As-built drawings:
- All wiring diagrams, panel layouts
and design drawings shall be signed
by the manufacturer/installer/site
Closeout contractor to indicate the drawings
Submittals are as-built.
- Final set of wiring diagrams, panel
layouts and design drawings to be
submitted in AutoCAD 2018 and pdf
format.
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4.1 Electrical and 1&C, General
LAST UPDATED Mar 27, 2019

Device Configuration:
- Include all device configuration in a
tabular Microsoft Excel spreadsheet,
including hardware ID, default device
settings and final device settings.
- An electronic copy shall be provided
for all SCADA or PLC programs
provided and closeout PLC Programs
shall be fully commented in their
native format.
O&M Manual:
- Manufacturer's installation,
lubrication, operation and
maintenance manuals.
- HMI screen printouts and
description of controls
- Instruction for adjustments,
calibration, troubleshooting and
preventative maintenance.
- Description of emergency power,
interlocks, fire, security systems on
larger sites.
- As-built and record drawings.
- Device Configuration.
- One hardcopy bound set to be
provided.
- One Compact disc with copies of
submitted documentation in Adobe
Acrobat PDF format.
System Warranty: Minimum one (1)
year beyond final acceptance on all
hardware components, including

9 Warranty parts and labor for any defects.

Third Party Warranties: Not
accepted.
Maintenance Power Fuses: Provide three (3) spare
Materials Per fuses for each size.

Panel or Control Fuses: Provide six (6) spare
Enclosure fuses for each size.

10
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4.1 Electrical and 1&C, General
LAST UPDATED Mar 27, 2019

Indicating Lamps: Provide two (2)
spare Cluster LED-type for each
color.

Keys: Provide three (3) spares for
each unique enclosure lock.

Evaluate if study is required by code.
Coordination and Coordination, Short Circuit, Arc

11 Arc Flash Study  Flash, and Harmonic Studies to be
performed using ETAP Software.
Label equipment based on IEUA
12 Tagging Tagging guidelines (see

Appendices).
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4.2 Low Voltage Wire and Cable

LAST UPDATED

FINAL

Mar 20, 2018

This document outlines the
requirements for all wire and cable
rated up to 600 volt.

All wire and cables shall be minimum
No. 12 AWG copper conductor unless
otherwise shown on drawings.

Scope

1 Minimum Size

5 Conductor
Material

3 Manufacturers
Power Cables -

4 Building Wire
and Cable
Power Cables -

5 Interior Dry
Location
Power Cables -

6 Exterior Wet

Location

Copper.

Domestic manufacturer regularly
engaged in the manufacture of
Building Wire and Cable products for
at least five (5) years as follows:

- American Wire and Cable.

- Cerro Wire and Cable Co.

- General Cable Corp.

- Okonite Co.

- Southwire.

- Belden,

- or equal.

THW (UL-83), THHN/THWN (UL-83),
or XHHW (UL-44), single conductor
copper, per ANSI/NFPA 70.

THHN/THWN (UL-83) or XHHW (UL-
44) insulation, in raceway.

XHHW (UL-44) insulation, in raceway.

GHD | IEUA Engineering Design Guidelines | Page 1

THW-2, THHN/THWN-
2 or XHHW-2 provide
90degC temperature
rating in wet
conditions and are
therefore also
acceptable.
THHN/THWN-2 and
XHHW-2 provide
90degC temperature
rating in wet
conditions and are
therefore also
acceptable.

XHHW-2 provides
90degC temperature
rating in wet condition
and is therefore also
acceptable.



4.2 Low Voltage Wire and Cable

10

11

12

13

14

Power Cables -
Underground
Dry or Wet
Location

Power Cables -
Service
Entrance Cables

Power Cables -
Between VFD
and Motor

Instrument
Cables - Field
Mounted
Equipment

Instrumentation
Cable - Field
RTDs

Control Cables -
Field Mounted
Equipment

Control Cables
(multi-conductor)
- Field Mounted
Equipment

|&C Cables -
Within Control
Panel

LAST UPDATED

XHHW (UL-44) insulation, in raceway.

U/G: Single conductor, copper,
stranded, 600 VAC, XHHW (UL-44)
insulation.

O/H: Single conductor, copper,
stranded, 600 VAC, SE (UL-854)
insulation.

XHHW or equivalent for cable runs
less than 50 ft

2 conductor, tin-coated copper,
stranded, shielded twisted pair,
600VAC, 16AWG minimum, 80 degC,
PVC insulation, foil shield, O/A HD
polyethylene jacketing.

Triad, tin-coated copper, stranded,
shielded, 600VAC, 16AWG minimum,
90 degC, PVC insulation, foil shield,
O/A HD polyethylene jacketing.

Single conductor, copper, solid or
stranded, 600VAC, 14 AWG
minimum. THHN/THWN (UL-83) or
XHHW (UL-44) insulation.

Copper, solid or stranded, 600 VAC,
14 AWG minimum, with an overall
protective PVC jacket. THHN/THWN
or XHHW insulation. Circuit
identification shall consist of Method 1
- color coding in accordance with
ICEA S-66-524, Appendix K Table K-
2.

Per equipment manufacturer,
minimum #16 AWG.
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Mar 20, 2018

XHHW-2 provides
90degC temperature
rating in wet condition
and is therefore also
acceptable.

XHHW-2 provides
90degC temperature
rating in wet condition
and is therefore
acceptable in lieu of
XHHW.

Cable shield to be
grounded at one end
only (panel end).
Shield shall not be
grounded in classified
area.

Run with
control/instrumentation
cables and not with
power cables.

THHN/THWN-2 and
XHHW-2 provide
90degC temperature
rating in wet
conditions and are
therefore also
acceptable.
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4.2 Low Voltage Wire and Cable
LAST UPDATED Mar 20, 2018

Product Spec: In accordance with
IEUA fiber optic cable specification.
Size: Minimum 24 core.
Terminations: Terminate all cores at

fiber optic breakout tray or patch
panel. Provide patch leads to switch.

15 Fiber Optic

Type: Cat6 Ethernet Cable. Rack-mounted
Shielded: Shielded Cat6 for all field switches: Provide a
cabling. Terminate with shielded patch panel. Control
connectors at receiving end (RTU, Panels w/ industrial
PLC, IS barrier, etc). Insulate shield  switches: Confirm

at the field end unless otherwise patch-panel/RJ-45
required. coupler requirements.

Terminations: Terminate all field

16 Ethernet Cable  cables at a patch panel or RJ45
coupler before continuing to
equipment connection with jumper. All
shielded Cat6 cabling shall be
terminated at a patch panel. Provide
CAT®6 patch panel in each RIO
cabinet so that field network cables
are terminated on patch panel, not
directly on switches.
- FCI Burndy Corp.

Wiring - Cooper Crouse Hinds.
17 Connectors - = OZ/Gedney Co.

Split Bolt - Thomas & Betts Co.

- 3-M Co.

Wiring - FCI Burndy Corp.

Connectors - - Ideal Industries Co.
e Solderless - Thomas & Betts Co.

Pressure - 3-M Co.

Wiring - Ideal Industries Co.
19 Connectors - - 3-M Co.

Spring Wire

Wiring - FCI Burndy Corp.
20 Connectors - - Thomas & Betts Co.

Compression - 3-M Co.
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4.2 Low Voltage Wire and Cable
LAST UPDATED Mar 20, 2018

Wire sizes < #6 AWG: Integral color- At all junction, splice,

coded insulation. pull or termination
Wire sizes > #4 AWG: Black points.

insulation & colored electrical tape

accepted.

Color Tape Application: Apply to at
Conductor Color east 3 inches of the conductor at
21 Code - General ~ €nds.
Splice Points: Conductor colors shall
not change color at splice points.

Neutral: Identify related circuit if two
or more neutrals in one conduit.

Ground > #6 AWG: Green tape at
both ends and all visible points.

120/240/208 V conductor:a. Phase A
- Black.b. Phase B - Red.c. Phase C -
Blue.c. Neutral - White.d. Ground -
Green.

Conductor Color
Code 277/480V conductor:
a. Phase A - Brown.
b. Phase B - Orange.
c. Phase C - Yellow.
d. Neutral - White or Natural Gray.
e. Ground - Green.

22

Specification shall include

requirements for proper installation

including:

- Ensuring conduits are free from
23 Specification particles of earth, sand and gravel.

- Ensuring cables are not damaged

during installation.

- Ensuring terminations are done

correctly.
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4.2 Low Voltage Wire and Cable
LAST UPDATED Mar 20, 2018

Product Description: Permanent, pre- Numbering scheme to
printed, waterproof labels, firmly be confirmed with
attached to the cable at each IEVUA.

termination or splice point.

Manufacturers (heat-shrink sleeve
Cable type): W.H. Brady Co.; Thomas &

Z Identification Betts Co.; 3M Co. or approved equal.

Manufacturers (self-adhesive vinyl
tapes): W.H. Brady Co.; Panduit
Corp. or approved equal. Only use
for diameters exceeding the capacity
of heat-shrink sleeve type.
Instrumentation & Control cable
splices: Not accepted.

25 Splicing Power cable splices: Not accepted on
new installations. Requires approval
by IEUA during design.
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4.3 Medium Voltage Underground Cable
LAST UPDATED Mar 20, 2018

This document outlines the
requirements for all underground
0 Scope cable rated above 600 volt.
Overhead cable is not covered in
this document.
1 Type MV-105.

BICC Cables, Okonite, Southwire,
Houston Wire & Cable, or equal.

Single Copper Conductor per
cable. Annealed uncoated soft
copper stranded concentric
compact round copper per ASTM
B-496 for sizes up to and including
1000 kcmil. Larger conductor sizes
shall be Class B compressed
concentric per ASTM B-8.
Aluminum conductors are not
allowed.

_ Ethylene-Propylene Rubber (EPR)
4 Insulation jacket and black Chlorosulfonated

Material Polyethylene (CPE)outer jacket.

2 Manufacturers

3 Conductors

105degrees C, 140°C emergency
Insulation rating, 250°C short circuit rating

5 Temperature and shall pass UL and IEEE 383
and 1202 (for 1/0 AWG and
larger).

6 Insulation Level 133%.

7 Shield Copper Tape.

8 Grounding Corrugated Drain Wire.

Conductors shall meet the
o] Losses electrical resistance requirements
of ICEA S-68-516, Section 2.5.

Underground: Install in triplex Refer Raceway and
configuration in conduit. Not direct Boxes and Electrical
buried. Equipment ID

10 Installation guidelines for details.
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4.3 Medium Voltage Underground Cable
LAST UPDATED Mar 20, 2018

Cable Pulling: Cable pulling
tensions and bending radii shall
not exceed those recommended
by the Cable manufacturer.
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4.4 Grounding and Bonding
LAST UPDATED Mar 20, 2018

This document outlines the

Scope requirements for grounding and
bonding.
MV: Step and Touch Potential
calculations.
1 Calculations LV: Calculations not required -

shall comply with NEC
requirements.
Conductor: Bare, soft drawn
, copper, Class AA stranding, ASTM
Service B 8.

2 Equipment Size (LV): NEC Table 250-66 for
Ground Electrode |5y voltage.

Size (MV): Based on calculations.

Conductor: Insulated, soft drawn
copper, Class B stranding or solid,

Electrical with green colored polyvinyl
3 Equipment chloride insulation.
Grounding Size (LV): NEC Article 250-122.

Size (MV): Based on calculations.

Silver plated, soft copper with
cross section not less than 1
square inch per 1,000 ampere
4 Bus and Bars rating, but in no case less than 1/4-

inch thick by 1-inch wide, ASTM B
187. Rating shall be per the NEC,
unless otherwise noted.
Manufacturer: Cadweld (Erico

Exothermic Weld Products) "Exolon" Low Emission

5 Connections (MO'dS and powder).
Manufacturer: Burndy Corp, Mechanical
Anderson, Thomas & Betts, 3-M connectors shall be
Co. permitted only when
6 Mechanical Type: Bolt-on bronze connectors, exothermic weld
Connectors suitable for grounding and bonding connections are not
applications in configurations suitable or
required for the particular recommended by the
installation. manufacturer.
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4.4 Grounding and Bonding

10

11

12

13

14

Flush Ground
Plates

Flexible Jumper
Strap

Bonding Plates,
Connections,
Terminals and
Clamps

UFER Ground

Rod Electrodes

Handholes

Instrument
Ground

Grounding Well
Components

LAST UPDATED Mar 20, 2018

Cadweld B-162 series, B-164
series, or acceptable equal.

Flexible flat conductor, 480 strands
of 30-gauge, bare copper wire; %a-
inch width, 9-1/2-inch-long; 48.25
kcMil, minimum. Protect braid with
copper bolt-hole ends with holes
sized for 3/8-inch diameter bolts.
Provide electrical bonding plates,
connectors, terminals and clamps,
and accessories as recommended
by the manufacturer for the
specific applications. Components
shall be high-strength, high-
conductivity copper alloy.

In accordance with the latest
edition of the National Electrical
Code.

Copper-clad steel, 3/4-inch
minimum diameter, 10 feet (3,000
mm) long, coupling type unless
otherwise noted.

Handholes shall provide access to
junction points and shall be
marked "Ground".

Instrumentation shall be grounded
on a separate instrument ground,
which shall be isolated from the
main equipment ground. The
instrument ground shall be
connected to the main equipment
ground with a single connection
only.

Well Pipe: 8 inches NPS by
maximum 12 inches long, precast
concrete or fiberglass pipe with
belled end.
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4.4 Grounding and Bonding
LAST UPDATED Mar 20, 2018

Well Cover: Cast iron, high impact
traffic rated cover with legend
"GROUND" embossed on outer
face.
Indoor Locations: Epoxy type
anchors and heavy-duty,

Anchors and galvanized steel screws and bolts.

Fasteners Outdoor Locations: Epoxy type or
Red Head anchor bolts and
stainless steel screws and bolts.

15
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4.5 Raceway and Boxes
LAST UPDATED Mar 20, 2018

This document outlines the
0 Scope requirements for raceway, boxes,
vaults, hand holes and manholes.

Underground more than 5 feet Any alternative
outside foundation wall: Schedule  conduits shall require
40 non-metallic conduit encased in approval from IEUA.

concrete.
Underground within 5 feet from All conduit types shall
foundation wall: Rigid steel be UL listed.

conduit, plastic coated. Provide
cast metal or nonmetallic boxes.
Under Slab or Below Grade:
Schedule 40 PVC conduit encased
in concrete. PVC Coated rigid steel
factory bends greater than 22.5
degrees and for stub-ups through
concrete slabs.
On Grade: Schedule 40 non-
metallic conduit encased in
concrete. PVC Coated rigid steel
1 Conduit factory bends greater than 22.5
degrees and for stub-ups through
concrete slabs.
Outdoor Locations, Above Grade:
PVC coated rigid steel conduit.
PVC coated cast metal outlet, pull,
and junction boxes.
In Slab above Grade: Rigid Steel
Conduit.
Exposed Dry Locations: PVC
coated Rigid Steel Conduit. PVC
coated cast boxes.
Concealed Dry Locations: Provide
galvanized rigid steel.

Locations subject to Corrosive
Atmosphere: PVC coated rigid
steel. Provide PVC coated cast or
sheet metal boxes.
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4.5 Raceway and Boxes
LAST UPDATED Mar 20, 2018

Commercial/Office Type
Installation: EMT and IMC conduit
is acceptable. This will not be
accepted in any other type of
installation.
Exposed Equipment Connection:
Liquid-Tight Flexible Metal
Conduit, plastic jacketed,
galvanized steel, Anaconda
"Sealtite" Type EF for general
service areas, Type HC for high
temperature when used under
raised floor or in air plenums.

Minimum Conduit 3/4 inch.

Size

Concrete: 3,000-psi concrete.

Pouring: Consolidation of
encasement concrete around duct
banks by hand pudding, (no
mechanical vibration).
Admixture: A workability admixture
CarEE shall be used, which s_hall I_Je a
3 s hydroxylated carboxylic acid type
in liquid form. Admixtures
containing calcium chloride shall
not be used.
Pigment: Concrete contains
integral red-oxide coloring pigment
in the proportion of 8 pounds per
cubic yard of concrete.
Couplings and Thread Protectors:
Threaded conduit shall have
coupling on one end and a thread
protector on the other to protect
the threads during normal handling
and storage.

4 Raceway Fittings
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4.5 Raceway and Boxes
LAST UPDATED Mar 20, 2018

Metal Conduit Fittings: Galvanized Metal conduits shall be

iron or galvanized steel with steel  joined by threaded

conduit. Minimum of five threads couplings only, with

for threaded conduit. the conduit ends
butted.

Liquid-Tight Flexible Conduit
Fittings: Galvanized steel, T&B
53XX series insulated throat
connector. Die-cast malleable
fittings are not acceptable.

PVC Coated Fittings: Fittings for
use with PVC coated RGS shall be
PVC coated and shall be products
of the same manufacturer as the
conduit.

Non-Metallic Conduit Fittings:
Material /strength characteristics to
match conduit. Solvent welded as
recommended by manufacturer.
Non-metallic female "terminal”
adapter for transition from non-
metallic to metallic.

Classified Areas / Environment:
Specify explosion proof, dust
proof, etc. to suit area
classification and environment.

Standard Bushings: Galvanized Provided for the

steel or malleable iron. termination of all
Grounding Type Bushings conduits not

(Conduit > 1"): Insulated bushings  terminated in hubs,
with insulated inserts in metal couplings or insulated
housings. throat connectors.
Locknuts:- One interior and one For all conduit
exterior. - Designed to securely terminations not

bond the conduit to the box when provided with threaded
tightened.- Will not be loosened by hubs and couplings.
vibration.
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4.5 Raceway and Boxes
LAST UPDATED Mar 20, 2018

Watertight Conduit Unions:
Appleton or Crouse Hinds Type
UNF or UNY, or approved equal.

Rain tight Conduit: Meyer’s rigid
conduit hubs, or approved equal.

Requirement: Changes in direction
of conduits shall be made with
fittings or bends, meeting the
requirements of NEC & minimum
bend radius of the cable.

Approved factory fittings: bends
and offsets for non-metallic conduit
or plastic coated steel shall be
factory approved.

Maximum number of bends: No
more than the equivalent of three
90 degree bends between boxes
or outlets.

Sealant: Seal conduit entries with
approved mastic sealant, listed by
the manufacturer.

Requirement: Conduits entering
enclosures outdoors or in wet
areas shall enter through Meyer’s
hubs, or approved equal, or
threaded openings.

Raceway and Boxes: Grounded
and bonded in accordance with the
NEC.

7 Grounding Conduits and Raceways: Provide a
solid or stranded bare copper or
green insulated copper solid or
stranded ground wire.
Construction: Minimum 16 gauge Material to be
galvanized steel with stainless confirmed based on
steel hinged cover and neoprene location.
gasket.

Bends and
Offsets

6 Conduit Seal

8 Junction Box
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4.5 Raceway and Boxes
LAST UPDATED Mar 20, 2018

Door: Continuous, full length,
piano type hinge and stainless
steel pin on one side and captive
screw on the other. Door shall be
equipped with padlock hasp with
sealing hole provisions.

Ground Lug Kit: #10-32 tapped
hole provisions.

Finish: Wash and phosphate
undercoat with ANSI 61 gray
polyester power finish.

Trafficable Cover: Any pull-box or
manhole larger than 24 x 24 shall
have trafficable steel covers. Cast-
in frame, galvanized steel,
adjustable, high impact traffic
cover (H-20 load rated).
Non-trafficable Cover: Concrete.

Construction: Pre-cast concrete.

Pull Box, Vault, Label: Cover shall be engraved
9 Hand Hole, with the words: “POWER”,
Manhole “‘LIGHTING”, “CONTROLS”,

COMM/DATA”, “TELEPHONE” or
similar as applicable.

Location: All major changes in duct
bank direction, every 200 ft for
straight runs and at major
equipment locations.

Other: Consider sump, lifting lugs,
and conduit knock-outs.

Orientation: Generally parallel or
. perpendicular to roadways,
10 Installation of buildings etc.
SEHRELE Spacers: Place spacers in duct
bank minimum 10 feet apart.

Consider drainage of moisture
from conduits and pull-boxes.
Consider drainage arrangement for
pull box.

11 Drainage
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4.5 Raceway and Boxes
LAST UPDATED Mar 20, 2018

All steel conduit, exposed to
weather or in contact with earth,
shall be re-galvanized after
threading with "Galvanizing
Powder M-321" (American Solder
and Flux Company); "Zincilate
810" (Industrial Metal Protective,
Inc.); "Zinc Rich" coating (ZRC
Chemical Products Company); or
approved equal. The Contractor
shall supply this protective material
and shall apply it in the field.
Empty conduits shall have a
polypropylene pull line with a
minimum tensile strength of 200
13 Pull Wire Ibs., Jet Line, Cat. No. 232,
polyolefin, or approved equal. Pull
line shall be secures at both ends
to ensure future accessibility.
Transition: Galvanized Rigid Steel
Conduit shall be installed from
below grade to above grade.

12 Re-Galvanizing

Corrosion Protection: Steel conduit
in contact with earth shall be

14 gggg[ﬁ{ ound protected by "Scotchwrap™ 10 mil
Transition tape applied in double thickness

using 50 percent lap turns to 6
inches above grade and 6 inches
beyond transition.

Expansion joints: Shall be used
where required.

Supports: Do not use wire, ceiling

15 Conduit Supports support wires or perforated pipe
straps to support conduit.
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4.5 Raceway and Boxes
LAST UPDATED Mar 20, 2018

Spacing: Within one (1) foot of
junction boxes and fittings. Along
conduit runs as follows:

a. Conduit Size: ¥z inch through 1-
1/4 inch, Maximum Spacing: 5
feet.

b. Conduit Size: 1-1/2 inch and
larger 8 feet, Maximum Spacing: 8
feet.
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4.6 Electrical Equipment Identification
LAST UPDATED Mar 20, 2018

This document outlines all
requirements for labelling and
identification of electrical
equipment and cables.
1-inch high block letters cut in
stencil and applied with yellow
paint on a flat-black background.
Transformer Label to include:
Identification - Transformer number.
- Primary and secondary voltages.
- Rated KVA.
- Arc Flash protection label.
Engraved three layer laminated
plastic, white letters on black
background for normal power and
white letters on red background for
emergency power.
Communications and control
Switchgear / cabinets shall be labeled with
Switchboards / white letters on green background.
MCC / Panel / 1/2-inch letters for Equipment

0 Scope

2 Electrical Number, 1/4" letters for additional
Equipment details. Label to include:
Enclosure - Equipment number.
Identification - Voltage rating.

- Current rating.

- Number of phases.

- Connection type.

- Short circuit interrupting rating.
- Source of power supply.

- Arc Flash protection label.
Ys-inch high white characters on %2-
inch wide black stick on tape
placed on the wall directly above
the device if the device is wall
mounted. Place the tape on the
device enclosure if the device is
not wall mounted. Label shall
identify the circuit number from
which the receptacle or lighting

Receptacles,
Outlets, Lighting
Switch
Identification
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4.6 Electrical Equipment Identification
LAST UPDATED Mar 20, 2018

switch is fed.

Engraved, laminated plastic, not
less than 1/16-in thick by 3/4-in by
2-1/2-in with 3/16-inch high white
letters on a black background.
Label shall identify the device by
the name of the equipment it
serves.

Engraved, laminated plastic, not
less than 1/16-in thick by 3/4-in by
2-1/2-in with 3/16-inch high white
letters on a black background.
Label shall identify the name or
number of the junction or terminal
box.

Branch Circuits in Wrap-around labels (T&B, BRADY
outlet boxes or 3M) showing circuit number.

Complete 8 1/2-inch by 11-inch
Panelboard typewritten directory mounted in
Directories the inner door under a clear plastic
cover set in a metal frame.
Refer Raceway and Boxes design
guidelines.

Type: Manufacturer's standard
preprinted, flexible or semi-rigid,
permanent, plastic-sheet conduit
markers, minimum of 3 mils thick
and 1-1/2-inch wide extending 360
degrees around conduits;
designed for self-adhesive

9 Conduit Markers  attachment to conduit.
Label: Indicate voltage of
conductor(s).
Warning Labels: In addition to
standard label, identify conduits
containing conductors above 600-
volts with "DANGER - HIGH
VOLTAGE".

Disconnect
Switches, Motor
Starters, Control
Stations, etc.

Junction or
Terminal Box

8 Raceway
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4.6 Electrical Equipment Identification
LAST UPDATED Mar 20, 2018

Location: Furnish markers for each
conduit longer than 10 feet. Space
20 feet on center.

Color: Unless otherwise indicated
or required by governing
regulation, provide orange markers
with black letters.

- Fire Alarm System: Red w/black
letters.

- Telephone System: Green
w/yellow letters.

- Data/Communication. System:
White w/black letters.

- Emergency System: Orange
w/black letters.

Legend:- 15-kV System: Nominal
14.4-kV, 13.8-kV, 13.2-kV, 12.5-
kV- 480 Volt System: Normal
480/277-volts.- 208 Volt System:
Normal 208/120-volts.- Fire Alarm
System: Fire alarm.- Telephone
System: Telephone.-
Data/Communication System:
Data/communications.

Tag: 19 gauge brass round tags Confirm conduit
with conduit number pressure numbering scheme
stamped onto the tag and 1-1/2 with IEUA.

inch predrilled mounting hole.

Letter Size: Minimum height %-

inches.

Installation: Attach with 316

stainless steel clamps at each end

and at least once in every 50 feet

near the midpoint of exposed

conduit in ceiling spaces, surface

mounted, and inside manholes and

hand holes.

Conduit

10 Identification
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4.6 Electrical Equipment Identification
LAST UPDATED Mar 20, 2018

Above Grade Higher than 15 feet:
Provide large white plastic ID
nameplate with minimum 1/2"
black engraved lettering.
Approved products: Seton
Identification Products, National
Band and Tag Company, Emedco.

Warning Tape: Buried conduit

marked with buried warning tape

along its entire length.

Manufacturers:

- Brady.

- Thomas & Betts.

- 3 M Co.

- Or equal

Description: Cloth, tape, split

sleeve, or tubing type wire

markers, self-adhesive.

Locations: Each conductor at

panelboard gutters, pull boxes,

outlet and junction boxes, control

panels, motor controllers and

starters, and each load connection.
11 Wire Markers Legend:

- Power and Lighting Circuits:

Branch circuit or feeder number

indicated on contract drawings.

- Control Circuits: Control wire

number indicated on shop

drawings.

- Neutral Conductors: Clearly

indicate the branch circuit or

feeder number the neutral serves.

In multi-wire circuits where the

neutral is shared, mark the neutral

with the circuit number of the “A”

phase.
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4.6 Electrical Equipment Identification
LAST UPDATED Mar 20, 2018

Secure all labels and nameplates
with self-tapping stainless steel
screws.
Use contact type permanent
adhesive where screws cannot or
should not penetrate the substrate.
Manufacturer's standard
"DANGER" signs: 20 gauge steel;
red, black and white graphics; 14-
inch by 10-inch size preferred;
recognized standard explanation
wording (e.g. HIGH VOLTAGE,
KEEP AWAY, BURIED CABLE).
High Voltage Metal-Clad
Switchgear Enclosure Doors:
‘DANGER HIGH VOLTAGE -
KEEP OUT, AUTHORIZED
Baked Ename| PERSONNEL ONLY”
Danger Signs Electrical Room Entry Doors:
‘DANGER HIGH VOLTAGE -
KEEP OUT, AUTHORIZED
PERSONNEL ONLY”.
Engine-Generator Unit enclosures:
“CAUTION — USE HEARING
PROTECTION".

Electrical equipment with multiple
sources of power: "WARNING -
THIS EQUIPMENT IS SUPPLIED
BY MORE THAN ONE POWER
SOURCE". Then list the sources.
Width: Minimum 3-inch.
Thickness: Minimum 5 mm.

Underground Type: Foil bonded polyethylene

Warning Tape tape, detectable type, with suitable
continuous warning legend
describing buried electrical lines.

12 Fasteners

13

14
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4.6 Electrical Equipment Identification
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Color: Conform to APWA uniform
color code using ANSI Z535.1
safety colors. Text shall be black,
2-inch minimum letters.
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4.7 Dry-Type Transformer

LAST UPDATED Mar 20, 2018

Item | _Parameter | Criteria_______ | Notes

This document outlines all
requirements for single-phase and
three-phase general purpose,
individually mounted, dry-type
0 Scope transformers of the two-winding
type, self-cooled, with primary
voltage between 480 V and 35-kV,
secondary voltages 600-volts and
less.
- Cooper Transformer.
- Cutler Hammer / Eaton Corp.
- General Electric Company.
1 Manufacturers - Siemens.
- Square D Company / Schneider
Electric.
- Approved equal.
Transformers shall be designed for
continuous operation at rated kVA,
for 24 hours a day, 365 days a

2 Operation . ‘ :
year operation, with normal life
expectancy as defined in ANSI
C57.96.
Energy efficient type, meeting the
3 Efficiency requirements of NEMA TP 1. High

grade laminations required.

NEMA ST-20 Class AA dry-type.
Standard Dry- All three-phase transformers shall
4 Type have three-winding primaries and
Transformers three-winding secondary.
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4.7 Dry-Type Transformer

LAST UPDATED Mar 20, 2018

Item | _Parameter | Criteria_______ | Notes

Insulation as follows:a. 2-kVA and
below - 150°C insulation system.b.
3 through 30 kVA - 180°C
insulation system.c. 45-kVA and
above - 220°C insulation
system.Required performance
shall be obtained without
exceeding the insulation indicated
temperature rise in a 40°C
maximum ambient, with a 30°C
average over 24 hours.

Flame-retardant: Insulation
material shall be flame-retardant
and shall not support combustion
as defined in ASTM Standard Test
5 Insulation System Method D635.
Temperature Rise (30 kVA to 225
kVA): 115°C temperature rise
above 40°C ambient. 115°C rise
transformers shall be capable of
carrying a 15 percent continuous
overload without exceeding 150°C
rise in a 40°C ambient.
Temperature Rise (300 kVA to 500
kVA): 80°C temperature rise above
40°C ambient. 80°C rise
transformers shall be capable of
carrying a 30 percent continuous
overload without exceeding a
150°C rise in a 40°C ambient.
Surface Temperature Rise: Limit
surface temperature rise to
maximum of 50°C.
Designer shall specify latest
industry standard construction for
dry type transformer.

Core and Coil
Assemblies
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4.7 Dry-Type Transformer

LAST UPDATED Mar 20, 2018

Item | _Parameter | Criteria | Notes

25 kVA and larger: Primary
windings with 6 taps; two 2.5 %
increments above full-rated voltage
and four 2.5 % increments below

7 Taps full-rated voltage.
< 25 kVA: Primary windings with
two taps at 5 percent below full
rated voltage.
< 1 kVA: No taps are required.

Basic Impulse Designer shall specify required
Level BIL.

Ground core and coil assembly to
9 Grounding enclosure by means of a visible
flexible copper-grounding strap.

Material and Finish: The enclosure
shall be made of heavy gauge
steel and shall be degreased,
cleaned, primed, and finished with
ANSI 61 color weather-resistant
enamel.

Wiring Enclosure: Suitable for
conduit entry and large enough for
convenient wiring.

Temperature: The maximum
temperature of the enclosure shall
not exceed 90°C.

On units rated below 3 kVA,
encapsulated, the enclosure
construction shall be totally
enclosed, non-ventilated, NEMA
3R, with lifting eyes as required.
On units rated 3 kVA and above,
the enclosure construction shall be
ventilated NEMA 1 suitable for
indoor use, with lifting lugs as
required. All ventilation openings
shall be protected against falling
dirt and water.

10 Enclosure
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4.7 Dry-Type Transformer

LAST UPDATED Mar 20, 2018

Item | _Parameter | Criteria | Notes

On outdoor units, the enclosure
shall be ventilated, NEMA 3R
suitable for outdoor use, with
weather shields over ventilation
openings.

GHD | IEUA Engineering Design Guidelines | Page 4



.8 Liquid Filled
Transformer



FINAL

4.8 Liquid-Filled Transformer
LAST UPDATED Mar 27, 2019

This document covers liquid-filled,
pad mounted distribution
transformers with primary voltage
between 2-kV and 35-kV,
secondary voltages 600-volts and
less, and capacity ratings between
50-kVA and 2,500-kVA.

0 Scope

- Cooper Transformer.

- Cutler Hammer / Eaton Corp.

- General Electric Company.
1 Manufacturers - Siemens.
- Square D Company / Schneider
Electric.
- Approved equal.
1. Class OA 65° C, self-cooled
(OA) for transformers rated less
than 1,500-kVA.
2. Class OA/FA, 55° / 65° rise, self-
cooled (OA) and equipped with
thermostats, and control system for
future forced air (FFA) cooling
(provisions to add fans for FA
rating) for transformers rated
1,500-kVA and above.
Oil conforming to IEEE C57.106. Or FR3 or similar non-

3 Insulating Liquid flammable, bio-
degradable liquid.

2 Cooling Class

Designer shall specify latest

4 Construction industry standard construction.

T +/- 2.5%, +/- 5 %, -7.5 % and -10 No load externally
> aps % standard primary taps (6 taps).  operated
6 Basic Impulse Designer shall specify required BIL.

Level

Ground core and coil assembly to
7 Grounding enclosure by means of a visible
flexible copper-grounding strap.

Door: Three point latching door for

8 Construction .
security.
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4.8 Liquid-Filled Transformer
LAST UPDATED Mar 27, 2019

Tank Cover (45 to 1,000-kVA):
Bolted cover for tank access.

Tank Cover (1,500-kVA to 2,500-
kVA): Welded cover with hand
hole.

Drain Valve: One-inch drain valve
with sampling device in low-voltage
compartment.

Fill Plug: One-inch upper fill plug.

Cabinet (45 kVA to 1000 kVA):
Minimum 20-inch deep cabinet.

Cabinet (1,001-kVA to 1,500-kVA):
Minimum 24-inch deep cabinet.

Cabinet (1,501 kVA to 2,500 kVA):
Minimum 30-inch deep cabinet.

Divider: Steel divider between high-
voltage and low-voltage
compartments.

Lifting lugs: Quantity (4) to suit
weight and size of transformer.
Ground Pads: Stainless steel
ground pads (45-kVA to 500-kVA),
Stainless steel NEMA 2-hole
ground pads (750-kVA to 2,500-
kVA).

Cabinet Hinges and Mounting
Studs: Stainless steel.

Bolts: Penta-head captive bolt.

Insulation: Insulating Blankets for
secondary terminations shall be
ASTM D1048 Type I, Class 1.
Insulating Blankets shall be
Salisbury Salcor blend of prime
EPDM that is highly flexible, corona
resistant polymer with anti-aging
and weathering qualities, or equal.
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4.8 Liquid-Filled Transformer
LAST UPDATED Mar 27, 2019

Standard Accessories: IEEE
C57.12.00 and ANSI C57.12.55.

Pressure Relief Device: Automatic.
Liquid level gauge: Required.
Pressure vacuum gauge: Required.
Thermometer: Dial Type.

9 Accessories Fuses: Bay-O-Net fuses in series
with ELSP patrtial range current
limiting fuses (Bay-O-Net and
current limiting type fuses sized for
the transformer).

Spares: Three (3) spare fuse links
for each transformer.

Signs: High voltage warning signs.
Bushing Wells: RTE (15-kV, 200-

amp type HTN) bushing wells
conforming to IEEE 386.

Low voltage Bushings (through 500
10 Bushings kVA): 4-, 6-, or 8- hole spade.

Low voltage Bushings (750-kVA to
2,500-kVA): 6-, 8-, or 10-hole
spade'. 10-hole equipped with
supports).
Insulated connectors (load-break
type elbow connectors with test
point). Include:

Primary - Bushings.

Terminations - Cable shield adaptor.
- Insulated parking stand bushings.
- Insulated protective cap for each
insulated parking stand bushing.
Wash Treatment: Phosphate wash

12 Finish pretreatment to assure coating

adhesion and inhibit corrosion.

11
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4.8 Liquid-Filled Transformer
LAST UPDATED Mar 27, 2019

Primer: Three (3) step
electrodeposited and oven-
hardened epoxy primer (E-coat) to
protect against moisture, salt, and
other corrosives.

Finish: Polyester powder coat finish
- 4 mils thick to provide resistance
to abrasion and impact.

UV Protection: Urethane top coat.

Finish Color: Manufacturer's
standard dark gray finish (ANSI
61).
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4.9 600-Volt Variable Frequency Drives
LAST UPDATED June 24, 2020

This document covers Variable
Frequency, Variable Voltage
Drives for speed control of motors
up to 600 VAC.
Preferred:
- Allen Bradley / Rockwell
Automation
1 Manufacturers The following may also be
considered:
- Square D Co. / Schneider Electric
- Cutler-Hammer/ Eaton
VFDs rated less than 50 HP: 6-
. pulse units.
2 Rating VFDs rated 50 HP and larger: 18-
pulse units.

VFD shall be designed to operate
from a three phase, 60 Hertz (+/- 2

3 Power Supply Hz) power supply and control
motors with voltage rating as
indicated on drawings.
Displacement Power Factor of 95
% or higher throughout the entire

4 Power Factor operating speed range, measured
at VFD input Terminals.

0 Scope

5 Service Factor 1.0.

VFD shall be capable of operation
in an ambient environment of +10
to +40 degC, 0 to 95% non-
condensing humidity.

6 Environment
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4.9 600-Volt Variable Frequency Drives
LAST UPDATED June 24, 2020

- Circuit Breaker Per UL 489 with
minimum symmetrical interrupting
capacity to match source
switchboard and door interlocked
external operator; or

- Input line high-speed, current
limiting fuses rated 200 kA
interrupting current specifically
designed for solid state
applications in conjunction with a
solid state instantaneous
overcurrent trip unit set at 180
percent of motor full load current
rating.

Rectifier: Full wave bridge rectifier.
Silicon Controlled Rectifiers (SCR)
are not acceptable.

7 Input Protection

Power 