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documenting and communicating Inland Empire Utilities Agency (IEUA) preferences. The goal of
the EDG is to support consultants during design development and to pramsitdency in project
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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

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 for mal recommended modi fications
projects.
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1.1 IEUAIntroduction/Background

The Inland Empire Utilities Agency (IEUA/Agency) is a regional wastewater treatment
agency and wholesale distributor of imported water serving approximately 935,000
people throughout western San Bernardino County. Under the leadership of a directly
elected five-member Board of Directors, the Agency is committed to supporting the
needs of its service area and safeguarding public health through significant investments
in a diverse water supply portfolio, reliable municipal/industrial wastewater collection and
treatment services, and other related utility services in a regionally planned and cost-
effective manner.

As a member agency of the Metropolitan Water District of Southern California
(Metropolitan), IEUA provides supplemental water supplies, primarily via the State Water
Project (SWP) to the cities of Chino, Chino Hills, Fontana via Fontana Water Company
and portions of West Valley Water District, Montclair via Monte Vista Water District,
Ontario, Rancho Cucamonga via Cucamonga Valley Water District, and Upland
(including San Antonio Water Company). IEUA also replenishes local groundwater
supplies with captured rainwater and recycled water produced by IEUA that is later
extracted by local water agencies for use as a drinking water supply.

Water recycling is a critical component of the water resources management strategy for
IEUA and the Chino Basin. The Agency is responsible for treating 50 million gallons per
day of wastewater, on average, received from seven sewering agencies including the
cities of Chino, Chino Hills, Fontana, Montclair, Ontario, and Upland, and the
Cucamonga Valley Water District. This water is treated to Title 22 regulations set forth
by the State Division of Drinking Water and distributed to its retailers for agriculture,
municipal irrigation, industrial uses, and groundwater replenishment.

IEUA currently operates five regional wastewater treatment plants: RP-1 (Ontario), RP-2
i Solids (Chino), RP-4 (Rancho Cucamonga), Carbon Canyon Water Recycling Facility
(Chino), and RP-5 (Chino).

In conjunction with these facilities, IEUA also maintains and operates:

1 The Chino Desalter | (located in Chino) on behalf of the Chino Basin Desalter
Authority, which uses reverse osmosis technology to remove salt and nitrates
from groundwater pumped from 14 wells throughout the Chino Basin. It produces
10.9 mgd of high-quality drinking water, serving the water needs of approximately
35,000 people.

1 The Inland Empire Regional Composting Facility (located in Rancho Cucamonga)
on behalf of the Inland Empire Regional Composting Authority, which uses
biosolids from the wastewater treatment process to produce over 230,000 cubic
yards of high-quality compost each year for local landscaping and horticultural
use, marketed under the name SoilPro.

1 46 groundwater recharge basins across 19 recharge sites designed to hold
stormwater run-off, imported water, and IEUA recycled water to replenish alluvial
aquifers and groundwater supply. Through partnership with the Chino Basin
Water Conservation District and the San Bernardino Flood Control District,
| EUAG6s groundwater recharge framework enh
supplies for a rapidly growing population
local water supply planning efforts.
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The Agency also prioritizes initiatives that enhance and preserve the quality of life
throughout the region, which include investments in local water resources, conservation
programs, and renewable energy sources. IEUA advocates for environmental
stewardship and offers several free educational resources and outreach programs to

inform students and the community on ecological preservation, water awareness, and
sustainability.
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1.2 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 1&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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1.3 General/Miscellaneous

0
1
2
3
4

10
11

12

Parameter

Scope
Project Schedule

Construction Cost

Estimates for IEUA

Reviews

Design Submittals
for IEUA Reviews

Permits

Site Visit, Survey
Geophysical
Investigation, and
Potholing

Technical
Specifications

Right-of-
Way/Easements

Equipment "Birth
Certificate"

Landscape

Forklifts

Equipment's

Needing Backwash

Spare Parts

LAST UPDATED

Criteria
This document applies to General/Misc.

Primavera Version 7.0nless otherwise
approved by the PM

Preliminary,60, 90,and 100 percent.

Sep 1, 2025
Notes

Minimum.

'Preliminary,60, 90,and 100 percent. Minimum.

Consider all applicable permits. For onsitt See Section 7 for
projects, typically only California details.
Environmental Quality Act (CEQA),

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 maintenance of the facilitie
Conduct geophysical investigation to
determine presence of subsurface feature
Perform potholing to determine depths of
subsurface features.

CSI Format, "Green Book" Standard
Specifications for Public Works
Construction can be referenced in lieu.

Consider all applicable Rigiutf-
Way/Easements requirements and
limitations and how they are communicate
with the Contractor.

Create "Birth Certificate" for each new Latest Forms are
equipment to include, size, capacity, year available from
construction, cost, tolerances, measured Construction
vibration, etc. Project Manager.
Review project landscape requirements w

IEUA staff.

Use electric units and propane. Electrical units are

preferred.

Use recycled water in lieu of potable wate
where possible.

Evaluate spare parts requirements for all
critical mechanical equipment being

IEUA Engineering Design Guideling® a g e9



LAST UPDATED Sep 1, 2025

designed and discuss with IEUA O&M
Staff.

Avoid and keep under contractor to procul
and install.

If equipment preselection is beneficial to
IEUA, assign preselected equipment to
Contractor to procure in order to maintain
single point of responsibility.

Provide for all equipment.

Equipment Utility  Use reinforced concrete.

Pads Bollards are necessary to protect utilities,
where applicable.

Equipment Pre
13 purchasing/
Preselection

14

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

1 Conversion of its treatment facility
Operations and Maintenance (O&M)
Manuals to a standardized electronic
O&M/ format and level of content
16 SOPs/ 1 Establishment of standardized formats
UPCPs and 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 t
require Contractor téurnish and install all
identification devices as shown and
Identification specified in the Contract Documents. This
Devices would include a section for "Smart Tags"
and related tag guidelin@scluding but not
limited to Piping ID, Exit Signs, Safety
Signs, Rightto-know labels and tags.

1 Package submittals to facilitate qui
reviews.

1 Consider a list of unique submittal

18 Submittal packages required (e.g., material
Packaging data, seismic calcs, testing plan, te

results, Certificate of Proper
Installation (COPI), warranty cert,
O&M, etc.

17

IEUA Engineering Design Guideling® a g e 10



LAST UPDATED Sep 1, 2025

1 Consider grouping submittals by
facility, if multiple facilities.

1 Requirements should state that
submittals shoul
approvedo prior
shipping, testing, etc.

A Avoid the use of nondefinitive term:
such as fAshoul d,

A Define fABy other
documents; it is either Contractor o
IEUA. These are typically a
carryover from n
drawings.

UseDefinitive
19 Contractual
Language

Contractor shall use nylon straps for
Prevent Damage tc handling of all stainless steel, aluminum, &
20 Metal surfaces coated equipment and construction eleme
during Unloading  as to not damage the finish.

The CONTRACTOR shall compile a
detailed list of all items of work which mus
be accomplished during any shutdown. Tt
CONTRACTOR shall coordinate their Wol
to minimize the required number of
shutdowns by accomplishing as many tas|
as possible during eashutdown period.
The CONTRACTOR shall submit this list
items to IEUA for their review as a part of
the construction schedule. The schedule
shall indicate all periods and duration of
21 SDT each proposed shutdown and the items of
work which will be accomplistte The
CONTRACTOR shall make specific writte
requests for all shutdowns that shall incluc
a complete detailed plan of the
CONTRACTOR's proposed activities
including schedule, manpower, equipmenti
materials and methods which will be utilize¢
to perform tle required work during the
proposed shutdown. If, in the opinion of
IEUA, the CONTRACTOR's proposed plai
is insufficient to successfully complete the
required work during the period of the

IEUA Engineering Design Guideling® ag e11



LAST UPDATED Sep 1, 202 5

shutdown, the CONTRACTOR shall make
the appropriate revisions in their proposec
plan to the satisfaction of IEUA. IEUA
reserves the right, at its sole discretion, to
cancel any planned shutdown at any time
safety or operational reasons. A canceled
shutdown will not constitute the basis for a
increase in compensation due the
CONTRACTOR.

IEUA Engineering Design Guideling® a g e 12



Inland Empire Utilities Agency
A MUNICIPAL WATER DISTRICT

Engineering Design Guidelines
Section 2- Mechanical

IEUA Engineering Design Guideling® a g e 13



Section 2 Mechanical

IEUA Engineering Design Guideling® a g e 14



IEUA Engineering Design Guide




2.1 General Mechanical Requirement

LAST UPDATED Sepl,2025

This document applies 8eneral
Mechanical Requirements

All fabricated stainless steel shall be pickl
and passivated (P&P) to ASTM380 to
remove free iron, heat tint oxides, weld
scale, and other impurities. P&P shall be
done by full emersion of fabricated parts.

0 Scope

Stainless Steel SST items include: piping, structural

Treatment elements, supports, fabricated items. cut
items, and other parts. Field cutting and
drilling of holes in SST boxes or fabricatec
items shall be field cleaned and P&Pield
cutting shall be approved on a case by ca:
basis.

IEUA experienced
multiple failures
includingburied
Vanstone flanges are NOT allowed conditions Any shifts
resulted in a crack in
the flange at the
connection to the pipe.

PVC Flanges and
Plastic Flanges

Contractor shall certify, a minimum of 48  This is applicable to al
hours before the date of the FAT witness | FAT witness of
IEUA, that all manufacture@C activities mechanical equipment
and the approved factory test plan have bt electrical equipment,
successfully completed without control panels, system:
failures/deficiencies/damage/incompletene etc.

Factory Acceptance /not passing. Contractor shall submit

Testing (FAT) successfully completed, signed off factory
test(s) by the manufacturer to IEUA. If not
provided, IEUA can cancel the FAT witnes
and Contractor shall be responsible for all
costs and impacts associated with
rescheduling the FAWitness.

Mechanical Tolerances for all installations by Contract
Equipment of mechanical equipment (valves, gates,
Installation flowmeters, pumps, blowers, etc.) shall be
Tolerances

IEUA Engineering Design Guideling® a g e 16



LAST UPDATED Sepl,2025

within all owabl e ma
requirements.

Select material and coating appropriate fo
the operating conditions. Corrosive
environments require higher grade materi:
and coating.

5 Material Selection

IEUA Engineering Design Guideling® a g e 17
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2.2 Valves
2.2.1 Valves, General

LAST UPDATED Sep1l,202 5

0 Scope This document applies to all valves.

Valves shall be accessible (i.e., not buriedh chain Review Recycled
operator or valve bgxunless otherwise necessary ¢ Water Guidance
noted.Valves shall be installed in locations with Drawings RW5,

1 Valvel enough room for maintenance personnel to mainta RW-6, and RW7c.
Location . . o .
valves with the proper equipmeMinimize locating
valves with actuators in classified areas, when
possible.
Automation and
Valve and . " . :
Apply automation oreritical pipes ad channelsto  connection to
2 Gate enhance equipment O&M SCADA is
Automation quip '
preferred.
Incorporate dismantling joints into design layout to
ease removal of valves.
Valve : e
3 . Consider access hatches, rollup doors, and lifting
Maintenance . "
devices for large and critical valves.
Incorporate pneumatic actuators for proportional  Provide chain
control (modulating) valves and gates, unless operator for valves
otherwise noted or not available. over6-ft high.
Provide a Babbitt
Bucket, or similar
4 Actuator device, for clearing
Type the walkway below
of the excess chair
Buried valves shall have extension stems to grade
with square nuts and cast iron or steel pipe extensi
Stem supports shall prevent shearing of the stem.
Oversize actuator to allow for aging/corrosion/scali
5 A_ct_uator clogging of equipment.
Sizing
[ f ning and closing to avoi
6 Surge Control Specify speed of opening and closing to avoid

significant increase in pressures.
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Submit Factory Acceptance Test data before shipn
of the valve. The data shall also include certificatio

7 Factory of quality and test results for facteapplied coatings.
Testing Data
Label all valves with manufacturer's name and
working pressure cast in raised letters on valve bos
8 Labeling and
Valve Tags A Type 316 SS tathat includes the valve Reference
Number shall be mounted to the valve with Type 3.
SS attachments.
. Required for the exterior surfaces of valves.
Painting and
Coating - . .
(General) Required for the wet interior surfaces of ferrous
valves.
. Epoxy coated and wrapped with polyethylene Exterior of all
Painting and . 8 mil buried val hall
Coating encasemenminimum of8 mils DFT. uried valve sha
(Buried be coated with 8
Valves) mils of two-part
epoxy coating
Ferrous interior surfaceBusion BondedEpoxy;
minimum of 10 mils DFT
Ferrous exterior surfaceBusion BondedEpoxy; Exterior of valve
9 minimum of 10 mils DFT above ground shal
be coated with
standard factory
Painting and enamel paint to be
Coating top coated in the
(Above field by the
ground Contractor
Valves) Non-ferrous surfaces: Coat machined, polished, an
nonferrous surfaces (including gears, bearing
surfaces and similar unpainted surfaces) with
corrosion prevention compound which shall be
maintained during storage and until equipment bec
operation.
10 Conduct on closed valves.
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Test system at pressure equal to 1.5 of design
pressure.

Maximum system pressure test shall not exceed vz
manufacturero6s maxi mum

Pressure
Testing, Field

All bolts, nuts, studs and washers shall be of Type
Bolts, Nuts, Stainless steeBuried service shall betainlesssteel
Studs, 316with bituminous coating

Washers,
Gaskets

11

Gaskets shall be fuface type. Gasket material sha
conform to manufacturer's recommendations.

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

End 3-inches and larger require flanged end connectior

L Connections

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

A single manufacturer shall be made responsible fi Provide a list of
coordination of design, testing, and furnishing eact local installations.
valve.

Where 2 or more valves of the same type and size
required, the valves shall be furnished by the same

13 Manufacturer manufacturer.

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

Require manufacturer to provide Certificate of Prog
Installation.

Position Providevalve position indication: parallel arrow =

14 Indicator open, perpendicular arrow = closed.

2.2.2 Gate Valves

LAST UPDATED Sep1l,2025
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Scope This document applies to gate valves.
Types:
-Resilientseated (conform to AWWA

C509).
-Metalseated double disk

Manufacturers: DeZurik.
2 Manufactures
-Or equal

3 Pressure Rated 30 PSI. Minimum.

Body:
4 Materials -Ductile iron.

Trim: 316 SS

Type:

-Exposed: flanged ends conforming to

ANSI B16.], Class 125unless otherwise
End specified

1 Type

S Connections  -Buried: mechanical joint ends conformin
to ANSI A21.11.
Bell and spigot end connections IBUA
approval only.

6 Size Maxi mum 160.
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2.2.3 Check Valves

LAST UPDATED Sep1l,202 5

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.

1 Swing Check Size: 3inches and larger.

Pressure: Rate260 PSI working pressure.

Manufacturers: APCO/DeZurik.
-Or equal
Body: HeavyCastor Ductile ron.

Type:
-55 degree seating angle.

-Guaranteed not to stick in closed positior

-Flanged connections for Dashpot or
Hydraulic Snubber.

-Position indicator.
2 Slanting Disc Pressure: Rated 250 PSI working pressur

Manufacturers: APCO/DeZurik.
-Or equal

Body: Ductile Iron, Carbon Steel, and
Stainless Steel

Type:
Chemical -Self-contained, straighthrough design.
3 (Type Check -Used for all liquid chemical feed systems

Valve) Material: Chlorinated poly(vinyl chloride

(CPVC), conforming to ASTNF441
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Manufacturers:

Ryan Herco.

-GF Plastic Systems.
-Asahi/America.

-Or equal

Type:

-Double Door Check Valve.
- Wafer or Lugged Style

-Operate without hammer or shock.

4 '(A'\Il';/p?:rc\:”r?eeck -Spring loaded.
Valve) -Normally closed.
Body: 316 Stainless Steel.
Manufacturers: APCO/DeZurik.
-Or equal
Hinge and stop pin316 SS.
End Flanged (conforming to ANSI/ASME
5 Connections B16.1), C_Iass 1251_Jr_1less otherwise shown
(all check or otherwise specified
valve types)
Position Housing: 316 Stainless Steel.
6 Switches (all Manufacturers:

check valve  -Westlack Silver Bullet Model 316.
types) -Or equal.
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2.2.4 Double Offset Butterfly Valves

LAST UPDATED Sepl,2025

This section applies to all types of double off:
PP Gl g Double Offset,
0 Scope butterfly valvedor reclaimed water
e AWWA
applications

Ductile Iron Body (A536 6511-12)

Flanged End ConnectiddWWA)

EPDM Orings or

1 Materials
Shaft Seal: Dnghaft or Wet Seal Chevron VType
Packing (pressure

energized seal only)
Trim: 316 SS

60 and und
2 Size 80 and above Gate Valve
Guidelines

Maximum Flow S . :
3 Velocity 16 fps(Bi-Directional Sizing Required)

DHC (BTD), VAG (EKN AWWA), or IEUA
pre-approvecequal

Class 250B and Class 150B

5 Pressure Class Class 250 with ANSI 125 flanges (Back
Spotting of Flanges Required)

Ductile iron ASTM A536 654512, 316
Stainless Steel

Double offset disc design fail valves

4 Manufacturers

Prior to application of required coating install

stainless steel seat edge (where applicable).

Mechanically secured to shaft with Type 304 Material selection for
6 B stainless steel, straight through taper pins an pins shall be based o

locking nuts(where applicable) pressure class

No travel stops for disc on interior of body

Bubble tight with rated pressure applied from
either side of valve.

Bi-directional for control of flow from either
direction.

Rubber seats shall be-bodyor discand the
7 Rubber Seats retainer shall be a {fiiece) 316 stainless steel
seat retainer.
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Type 316 Stainless Steel Nickel Aluminum

Bronze.
: - Seat shall completely cover and envelope the
8 [E):js;eSeatlng entire leading edge of the disc.
Valves disc that do not completely cover the
disc edge or that have coated disc edges are
acceptable.
9 Shaft Shaftseals shall be EPDM-@ing or Chevron
Seals V-type pressurized seals only.

Sized for bidirectional flow

1 OlBEEierE AWWA Worm Gear:

300 ftlb input torque to stop

Required input torque with maximum hand
11 Input Torque wheelpul | of 801 bs and
operating nuts. Per AWWA C504

Totally enclosed, permanently lubricated and
sealed gear reducers.

Selflocking with open and close stops provid
to limit valve disc travel.

Worm Gear (SAMBO AWWA otEUA pre-
approved equal).

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

Mill Test Reports
Shall Be Required for
Plain Stem Valve
Metallic Components
(Operators Excluded)

Submit calculations for valve torque
requirements to Engineer as part of Shop
Drawing submittal packagevelocity for
dynamic torque must be 16 fps.

Compliant with AIS requirements (for SRF Al
_ Funding)- Manufactured using Iron and Steel
13 Compliance  products produakin the United States.

In Accordance with AWWA C504.
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2.2.5 Pressure Reducing/Pressure Relief Valves

LAST UPDATED Sepl,2025

This document applies to pressure redugci
0 Scope pressure sustaining, flow control, level

control,and pressure relief valves.

Single diaphragm globe or angle valve.

Hydraulically operated, adjustable, pilot
1 Type controlled.

Add anticavitation trim, surge anticipator

where required.

Body Materials: Ductile Iron (ASTM A

2 Materials 536).
Trim: 316 SS.

3 Pressure Rated: 250 PSI.

4 Manufacturers Manufacturers: Ckval Company.
-Or equal
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2.2.6 Diaphragm Valves

LAST UPDATED Sep1l,202 5

0 Scope This document applies to diaphragm valv

Service Types:

-Chemical.
-Water.

1 Service Types

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

Materials:
3 Diaphragm -EPDM.
-TFE
Manufactures:
-ITT Grinnel.
-Asahi/America.
4 Manufacturers -Hayward
-RG Sloane
-Chemtrol

2 Body
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2.2.7 Air Release and Vacuum Valves

LAST UPDATED Sepl,2025

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

Type: Float operated, compound lever.

1 Air Release Include isolation valve to allow removal o
Valve (ARV) valve without shutting down the equipmel

0 Scope

Float has no direct contact with air and
water.

Air and Vacuu Float is centered or peripheral guided for

Z Valves (AVV) positive shutoff into seat.
Seat shall be fastened into the valve cove
Combination Type: Singlebody construction designed t
3 Air Valves provide all functions within one housing.
(CAV)
Types:
Air Valve for  -3-inches and smaller: AVV with throttling
4 Vertical Turbin device.
Pumps -4-inches and larger: Dual body CAV
mounted on top of surge check.
5 Pressure See Air Valve Sizing ablein 2.1.8
Body: Castron, Ductile Iron,Stainless
6 Materials steel or composite materials.
Trim: 316 SS.
Manufactures :
7 Manufactures -A.R.l. Flow Control Accessories.

-See Section 2.8.
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2.2.8 Air Valve Sizing

LAST UPDATED Sepl,2025

Air Valve Sizing

: Valve Pressure Manufacturer and
Service Notes
Type Range Model

O 150 -AR.L.S050

ARV >150 PSI -A.R.l. S015

>500 PSI  -A.R.Il. S016

O 150 -A.R.l.K-060

K-060 (3232 psi)

K-060 HF/K-062 (3360
AVV > 150 PSI  -A.R.l. K-060 psi)

K-064 (3580 psi)

Potable /
Reclaimed Water

>500 PSI  -A.R.Il. K-064

O 150 -A.R.lL D-040

D-060-C HF/D-062 HF

CAV >150 PSI  -A.R.l. D-060-C HF (up to 360 psi)

>500 PSI -A.R.l. D-064C HF

Smaltorifice ARVs
Sewer / aimed at potable service
Wastewater ARV d 150 -A.R.l. S020/S021/S (S-050) can foul quickly

025 Family on WWTP headers. The
S-020/ S025 / D023
families keep the orifice

Treatment Plants
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Air Valve Sizing

: Valve Pressure Manufacturer and
Service Notes
Type Range Model

out of the flow path and

add an inte
seal o0 to sh
rags.

AVV O 150 -AR.LK-020

CAV O 150 -AR.lLD-023
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2.2.9 Plunger Valves
LAST UPDATED Sep1,2025

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

1 EIACE IS history in the USA, 10 years total experien
and 25 installations in US.

5 Performance Capable of throttling to 0.1 cfs flow control
setpoint.

Max operating noise: 55 decibels at 150 fe
, away.

3 Noise . . . .
Sound attenuation jacket is permitted to lin
noise.

4 Type Internal slidercrank mechanism.

5 Size 60, Mini mum.

. Body: Ductile iron.
Material
° alerals  1iim: 316 SS.
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2.2.10

© 00 N O

Plug Valves

Scope

Manufacturers

Performance

Body

Port

Seat

Packing

Bearings
Grit Seals
Gear

LAST UPDATED Sepl,2025

This document applies tdyg valves.

Manufacturers: DeZurik.
-Or approvecequal

Full Compliance to AWWA C517
(ResilientSeated Cadtron Eccentric Plug
Valvesg

Flushing Body

150 psiShutoff Pressureating for both
uni-directionaland bidirectional

Every Valve is Seat and Shell Tested

ASTM A126 Class B cast iron

80-92 % Port Area Induces higher headloss than
full port, but has longer servict
life. Apply for nonsludge or
grit applications.

Full Port (100% Port) Consider 100% Port for sludg:
or grit applications.

Raised Welded Nickel Seat

1/8-inch minimum thickness welded
overlay seat of not less than 95% pure
nickel. Seat area shall be raised, with
raised surface completely covered with
weld to ensure that the plug face only
contacts a nickel surface.

UseCR (Chloroprene Rubber, Neoprene
for any digester gas valve applicatioblse
BunaN for other applications

Multiple V-Ringor U-Cupself adjusting ~ Non-adjustable packing shall
not be acceptable

Sintered 316 Stainless Steel
Trunnion Top and Bottom
Worm gear
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2.2.11 Sluice/Slide Gates
LAST UPDATED Sep1,2025

This document applies to sluice or slide

0 Scope
gates.
The design requirements for the slide, fran
and guides shall be
AHeavy Dutyo. The
requirements of AWWA C561, latest
edition,
The AStandardo or i
! Design shall be determined

Requirement The fAgate factoro i
times the design head

I f the fAgate factor
Dutyo design shall
The fiHeavy Dutyo ga
regardl ess of the #

designated in the Gate Schedule
- Waterman

- Whipps

- FontaineAquanox

-Or approved equal

Body: Stainless Steel, Type 316.

Gate: Stainless Steel, Type 316. Type oforlnfateria_l 58_?”"1 be
———— reviewed for suitability for

environment. 316 L should
Slide gates, seals: be used for all welded
-  UHMWPE for sides and top components
- Neoprene or EPDM for bottom
Failure-free operation:
The gate must operate reliably without
sticking, jamming, or requiring excessive
force to open or close.

2 Manufacturers

3 Materials

Operational

Reliability Water-tightness:

Sealing surfaces and mechanisms must
prevent leakage, particularly under varying
pressure conditions.

Corrosion resistance:
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The gate and its components must be mac
of materials that can withstand the corrosi
effects of the fluid and environment it will k
exposed to.

Structural stability:
The gate must be designed to withstand
various loads, including hydrostatic pressu
from the water column, dynamic forces, an
Structural any other anticipated loads.
5 Integrity and
Load Bearing Gate thickness and beam design:

The thickness of the gate and the design ¢
supporting beams must be sufficient to
handle anticipated loads without excessive
deflection or deformation.

Accurate flow regulation:
The gate must be designed to control flow

rates and pressures effectively, allowing fc
precise adjustment of water levels.

Gate size and shape:

Flow Control The size and shap(aT of the gate must be
6 appropriate for the intended application,
and Performar e ,
considering factors like flow rate, pressure

and space constraints.

Sealing mechanisms:

The sealing mechanisms (e.g., rubber sea
wedging devices) must be reliable and
effective in preventing leakage.

Formed Stainless Steel Plate and/or struct
members to provide rigid, ofpece frame.

7 Heavy Duty  Minimum section thickness of all members
Frame shallbe1/4 nch. When the
exceeds 240, minimum section thickness ¢

all members shall be 38ch.
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9

10

Gates:
Standard Slide

Gates: Heavy
Duty Slide
Design

Seals

LAST UPDATED

Deflection shall not exceed 1/720 of the sp
of the gate or 1/ 16
under the maximum design head

Design for the maximum design head
specified, with a minimum safety factor of -
with regard to ultimate tensile, compressiv:
and shear strengths published in the
referenced ASTM material standards.

Minimum section thickness of all members
except seal retainers, shall be-iidh. When
fgate factoro excee
section thickness of all members, except s
retainers, shall be 3/@ch.

Heavy Duty slide shall include an increase
section at insertion into the guides (thick
edge design). Wh e n
exceeds 120, the minimum gate edge
thickness inserting into the guide groove
shall be a 1 10 pla
suitally designed, to achieve for each foot
slide height a minimum section modulus of
3.50 incK as well as at sections through the
horizont al ri bs. Wh
exceeds 240, the minimum gate edge
thickness inserting into the guide groove
shallbeani ni mum 20 thi c
fabrication, suitably designed, to achieve f
each foot of slide height, a minimum sectic
modulus of 7.00 inchas well as at all
sections through the horizontal reinforcem
ribs.

Seal shall be seHdjusting

- UHMWRPE for side and top seals
- Shall be neoprene or EPDM for
bottom seals.
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Stem diameter, stem guide quantity and st
guide spacing shall provide a slenderness
ratio (I/r) not exceeding 200

Tensile strength shall be suitable to withst:
the stem design force, as defined in AWW,
C561, with a safety factor of 5 on the
ultimate tensile strength published in the
referenced ASTM material standards

11 Stems Compressive strength shall be suitable to

resist buckling at two times the stem desig
force, as defined in AWWA C561.
Determine critical buckling load using Eule
Column formula defined in AWWA C561,
where C=2

Gates having width greater than 2 times th
height shall be provided with 2 stems and :
lifting mechanisms connected by a tanderr
shaft.
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2.2.12 Miscellaneous Valves

LAST UPDATED Sepl,2025

This document applies to ball valysslenoid

0 Scope
P valves and pet cocks.
General: Line size ball valve and union shall
installed upstream of each solenoid valve, in
Ball Valves

line flow switch, or other idine electrical
device for isolation during maintenance.

Materials: Body, ball, stem and connector
Schedule 80 PV@r CPVC

Type:

Double block (or full block) designed to preve
seal carrier blowout.

Pressure:
-Rated to 150 PSI at 70°F.

-90° ON/OFF actuation.
PVC Ball Valves

(Sizes 1/2inch to Manufacture.rs: _
4-inches) -Hayward (Sizes 1/ihch to 4inches).
-Spears.

-M&T Plastic Inc. (Sizes 1£ihch to 6inches)

-The Harrington Corp. (Sizes %ich to 4
inches).

-Ryan Herco Products Corp. (Sizes-i2h 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 Valves -Hand lever operators.
(Sizes 1/2nch to  paterials:

4-inches) N

-All -bronze or SS.
-Teflon seats.

Pressure: Minimum rating of 250 PSI for
Bronze or 1,000 PSI WOG (cold, nshock).
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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 val

2 Solenoid Valves -
Materials:

-Seat: Resilient Buna "N" and Teflon.

-Body: Forged brassr stainless steel body an
ball where appropriate

-Internal parts (in contact with fluid): Series 3
and 400 stainless steel.

Manufacturers: ASCO/DeZurik.

-Or equal

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

Manufacturers: Lunkenheimer Figure 478 or
479.

-Or equal

Pet Cocks (25
inch and smaller)
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2.2.13 Valve Actuators

LAST UPDATED Sep1l,202 5

This document applies to all valve
actuating equipment. This includes

2 el manual and automated electric and
pneumatic actuators.
Required for manual shufff valves
1 Chain actuators mounted higher thaé-feet above

working level.

Required for:

Spur Gear and Hand  — g0 b oo o larger.

wheel ) ) )
-Where chain actuator is required.
Automated Electric Manufacturers: AUMA. Must.r.nee.t area
3 Actuators 0 I classification
-Urequa requirements.
4 Automated Pneumatic Manufacturers: Fisher.
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 th@n
feet above the operating floor.
Provide valve box,-ch square
operating nut, and position indicator.
6 Manual Operator o ired if fval .c
(buried ValveS) Extension: required | tOp of valve nut Is
greater than Lihches 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 WatetEUA Water.

-Recycled WatetEUA RW.
-Sanitary SewerdEUA Sewer.

IEUA Engineering Design Guideling® a g e 40



IEUA Engineering Design Guide




2.3 Pipe and Valve Schedule

Iltem

LAST UPDATED

Pipe Material

Preferred
Type of
Valve

Sep1,202 5

Preferred
Manufacturers

R e I

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

AWWA C900

Stee] AWWA C200,
Welded.

Stee] AWWA C200,
Welded or Ductile Iron
ANSI| A21, 51
(AWWA C151).

Ductile Iron ANSI
A21,51 (AWWA
C151) Glasslined or
Steel Sch. 40, ASTM
A120, Glasslined,
HDPE (below ground

only).
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Plug

Plug (in vault),
GategKnife)
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, or equal

DeZurik, or equal
Waterman, FontairAquanox
DeZurik, or equal
DeZurik, or equal

DeZurik, or equal

DeZurik, or equal

DeZurik, or equal
Waterman, Fontaindquanox
DeZurik, or equal
Waterman, Fontaindquanox
DeZurik, or equal
Waterman, Fontaindquanox
DeZurik, or equal
Waterman, Fontaindquanox

DeZurik, or equal

DeZurik, or equal
DeZurik, or equal

DeZurik, or equal
DeZurik, or equal

DeZurik, or equal



LAST UPDATED Sep1l,202 5
Preferred
ltem Pipe Material 'Ir'e e:sf Preferred
P yP Manufacturers
Valve

RAS / WAS / :
SUPERNATANT Plug DeZurik, or equal
THICKENER Ductile Iron ANSI
PRESSURIZED A21,51 (AWWA Plug DeZurik, or equal
RECYCLE C151) Glasslined,
THICKENER HDPE (below ground )
SUBNATANT only). Plug DeZurik, or equal
DIGESTER .
SUPERNATANT Plug DeZurik, or equal

Ductile Iron ANSI

A21,51 (AWWA

C151) Glasslined or .
CENTRATE PVC, ASTM D2241 Plug DeZurik, or equal

HDPE (below ground

only).

Ductile Iron ANSI

A21,51 (AWWA

C151) Glasslined or :
DIGESTED SLUDGE PVC, ASTM D2241 Plug DeZurik, or equal

HDPE (below ground

only).

Ductile Iron ANSI

A21,51 (AWWA

C151) Glasslined or .
SLUDGE FILTRATE PVC, ASTM D2241 Plug DeZurik, or equal

HDPE (below ground

only).

Ductile Iron ANSI
SUSREISNAS SN A21,51 (AWWA Plug DeZurik, or equal
RETURN

C151).

Ductile Iron ANSI
DRAIN A21,51 (AWWA Plug DeZurik, or equal

C151).
STORM DRAIN RCP, AWWA C302.  Plug DeZurik, or equal
STRUCTURE Ductile Iron ANSI Plug DeZurik, or equal
UNDERDRAIN A21,51 (AWWA

C151)
SANITARY SEWER S dra Strengtheveor g, BEZLTLSOr GRLE
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Item

STRUCTURE
UNDERDRAIN
COLLECTOR

PLANT INFLUENT

LAST UPDATED

Preferred
Type of
Valve

Pipe Material

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

GlassLined Ductile
Iron, ANSI A21, 51
(AWWA C151), HDPE
(below ground only)

Ductile Iron AWWA

Plug (in vault).

Sep1l,202 5

Preferred
Manufacturers

DeZurik, or equal

GRIT SLURRY C151 HDPE (below  Plug DeZurik, or equal
ground only).

Misc. Piping, all sizes

FUEL OIL RETURN Ball Watts, Apollo

FUEL OIL SUPPLY gﬁle’ 4AoS|T3'?gcA|\<12Q Ball Watts, Apollo

LUBE OIL Weldedj ’ Ball Watts, Apollo

WASTE LUBE OIL Ball Watts, Apollo
gf;id’a,gségﬂcﬁlza Watts, Apollo

HOT WATER Welded. Ductile Iron, _ L

RETURN ANSI A21, 51 Ball Include insulation in pipe
(AWWA C151), HDPE materials for hot water return
(below ground only) and supply piping.

Watts, Apollo

gziel’dfg‘sglgﬂcﬁ‘lzo’ Maximum temperature is 200

HOT WATER Welded. Ductile Iron, o, degrees F

SUPPLY ANSI A21, 51 , L
(AWWA C151), HDPE Include insulation in pipe
(below ground only) materials for hot water return

and supply piping.

Stainless Sted16S$S

INSTRUMENT AIR ASTM A312, Sch. 80. Ball Swagelok

DIGESTER GAS (Low Stainless Ste€d16SS  Bultterfly,

Pressure)

VACUUM

PLANT AIR

FIRE PROTECTION
SPRINKLER SYSTEM

ASTM A312, Sch. 10.

Stainless Stedd16SS
ASTM A312, Sch. 80.

Stainless Sted16SS
ASTM A312, Sch. 80

Steel, ASTM A120,
Sch. 40, Black.

Eccentric Plug

Ball
Ball

By Code
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Swagelok
Swagelok

By Code



Item

ENGINE COOLING
WATER RETURN

SUMP PUMP
DISCHARGE

ENGINE EXHAUST

LIQUIFIED
AERATION

LIQUID PETROLEUM
GAS

RAIN WATER
LEADER

DEFOAMING
CHEMICAL
SOLUTION

PLANT DRAIN

POTABLE WATER

LAST UPDATED

Preferred
Type of
Valve

Pipe Material

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

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

Steel, ASTM A120,
Sch. 40, Black,
Welded. Stainless
Steel316SS ASTM
A312, Sch. 40S.

Follow Caterpillar
recommendations.

Plug

N/A

Butterfly,
eccentric
butterfly

Stainless Ste€d16SS
ASTM A312,Sch. 40S

Steel, ASTM A106 or
A53, Sch. 80,
Seamless, Black.

Steel, ASTM A120,
Sch. 40, Black,
Welded.

By code

PVC, Sch. 80. Ball

PVC, Sch. 80 or
Ductile Iron, ANSI
A21, 51 (AWWA
C151).

Distraction /
Transmission:

- PVC (AWWA
C9000r C905
CPVC (ASTMF
441), Sch. 80

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

- Welded Steel

Plug

Plumbing:
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Preferred
Manufacturers

DeZurik, or equal

Caterpillar

DeZurik, Fisheror equal

Asahi/America, Spears

DeZurik, or equal



LAST UPDATED

Preferred
Type of
Valve

Pipe Material

Sep1l,202 5

Preferred
Manufacturers

LANDSCAPING
SPRINKLER SYSTEM

DEMINERALIZED
WATER

PLANT OVERFLOW

RAW WATER

SANITARY DRAINS
AND VENTS

SAMPLE LINES (SEE
LIST AT RIGHT)

CHEMICAL DRAIN
AND VENT

FILTER SURFACE
WASH WATER

UTILITY WATER
(NON-POTABLE
WATER)

- Sch. 80 PVC

PVC, Sch. 80 or
Copper, ASTM B88,
Type K.

PVC, Sch. 80 or
FRP.

Steel, AWWA C200,
Welded or RCP,
AWWA C302.

Steel, AWWA C200,
Welded or RCP,
AWWA C302.

Steel, ASTM A120,
Sch. 40, Black,
Welded.

Ductile Iron, ANSI
A21, 51 (AWWA
C151) or PVC, Sch.
80.

Polypropylene, ASTM
D2146, Sch. 40, Heat
Fused Joints or
Tempered Class Pipe.

Ball

Gates

Ball

Ball

PVC, Sch. 80.

Copper, ASTM B88,
Type K or Ductile
Iron, ANSI A21, 51
(AWWA C151),

Distraction /
Transmission:

- PVC (AWWA
C9000r C905
CPVC (ASTMF
441), Sch. 80

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

Sep1l,202 5

FROTH SPRAY

FOUL AIR

Chemical Storage and Feed Facilities

HYPOCHLORITE
LIQUID ALUM

AMMONIUM
SULFATE

SODIUM BISULFITE
CITRIC ACID
CAUSTIC SODA
ANTI SCALANT
BRINE

POLYMER -
ANIONIC

POLYMER -
CATIONIC

POLYMER -
NONIONIC

OZONE

SODIUM SILICATE

SULFURIC ACID

LIME SLURRY

Preferred
Pipe Material Type of FIEIETTER
P yp Manufacturers
Valve
-  Welded Steel
Plumbing:
- Sch. 80 PVC

PVC, Stainless Steel
316SS ASTM A312,
Sch. 40S.

FRP.

Ball Asahi/America, Spears
Ball Asahi/America, Spears
Sch. 80CPVC.
Double contained in
buried and unburied
locations
Wet End Tubing
Material: FlexA-Prene
Ball Asahi/America, Spears
Fittings: PVDF
Ball Asahi/America, Spears

PVC, Sch. 80 or
Stainless Sted416SS
ASTM A312, Sch. 10S

PVC, Sch. 80 or
Steel, ASTM A120,
Sch. 40, Black,
Welded.

PVDF ball or
Stainless Sted16SS if diaphragm
<10% concentration  valves, or TFE
ASTM A312, Sch. 40S lined steel

Pipe joints to be plugs for >10%
welded. acid
concentration.

Flexible Rubber Hose.
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Preferred
ltem Pipe Material Type of
Valve

Preferred
Manufacturers

SULFUR DIOXIDE Steel, ASTM A106 or
(GAS OR LIQUID A53, Sch. 80,
STATE) Seamless, Black.

Channel Control/lIsolation

HEADWORKS N/A Sluice Fontaine Waterman Whipps
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2.4 Pumps
2.4.1 Pumps, General

LAST UPDATED Sep1l,202 5

This document provides guidelines for gene
0 Scope pump requirements, which shall be applicat
to pump installations.

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

1 Configuration

No cavitation shall be allowed in pumps
operating within the stable operating range
the specified operating conditions. For the
purposes of this provision, cavitation shall b
recognized and accepted as being present
pumping unit if cavitation nge can be
perceived either by the human ear or by
acoustic instruments or devices. The presel
or absence of cavitation noise shall be verif
by the AGENCY and/or its consultant during
both the factory/field performance tests of tt
pumps and during opation of the pumps up
to the end of the warranty period. To assist
revealing potential cavitation during the
factory/field performance tests, in addition t:
all other required tests, the Manufacturer sr
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 he:
and maximum flow rate.

2 General

Engineer to ensure pumps and motors are Verity the testing range fall:
tested at factory. Minimum of 7 certified set: within operational

3 Testing of test data shall be submitted. performance range
Acceptance criteria shall be in accordance
wi th ANSI/ HI .14. 60 (Flow*10%, Head +6%
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Specify pump type and identify process.
Specify performance curve and pump data.
Specify electrical requirements and controls
Assemble drawings showing location and
process.

& DS 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 shi *IEUA : Mechanical Seals
be of the best quality, using the
Manufacturer's suggested materials best su yegj gepends wherthey
for the specific application. For drainage an 467 how accessible they
liquids containing sediments, the seals shal ¢
freshwater flushed, using lanterings.
Unless otherwise specified, the packing : :
material shall be interlaced Teflon braiding, If using mechanical _seals, .
containing 50 percent ultrafine graphite use Couplers or Sp"t. Seal '

Stuffing impregnation to satisfy the following: Shaft Itg géggzgon that is difficult

c Boxes speeds up to 2500 fpm or Temperatures up :
: 500 degrees F.

g/leeglhanlcal ? On a smaller pump IEUA
Mechanical Seals: rotating balancediqy would U packing
type.Water lubrication cooling. Materials: (following IEUA approval)
Metal parts except springs: 316 stainless st )
Springs: Hastelloy CSeal faces: Tungsten ~ Access for repairs should b
carbide, except where required for chemica facilitated for IEUA.
resistance or in the
presence of oxidants. In such cases, follow
pump manufacturer's recommendation.
Elastomers: Viton.

Flanges Cast Iron (ANSI/ASME B16.1)Class 25,

6 i q 125, 250and 800. Or ANSI/ASME B16.%0r
(suction an ASTM A-36 steel plate with a

SIEEEREE) minimum wall thickness of % inch.
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Vertical pump shafts (clean waterproduct
water lubricated;
Deepwell/dry barrels- Water or oil lubricated
bearings, seals, and enclosed line shafts.
Vertical propeller, mixedlow, and turbine

7 Lubrication  pumps or bowl sizes 1@ches and larger
(other than deep well pumpsptainless steel
tube attached to the column for grease
lubrication of the bottom bearing

Provide for vertical pumps with marginal

submergence.

3 Vortex

Suppressors . . .

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

9 Pump Casing Bronze.

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

submerged).

All rotating surfaces must be guarded Most guard requirements a
10 Pump Guards _ written around a point of

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

manufacturer have a point of service
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2.4.2 Horizontal Centrifugal Pumps

LAST UPDATED Sep1l,202 5

This document applies to horizontal,
0 Scope variablespeed, nonclor or nonclog mixed
flow centrifugal pumps.
1200 rpm, maximum, ventilated spaces. *Maximum shaft speed
dependent on casing/
impeller diameter

1 Operation . _
WasteActivated Sludge or Return Activatec
Sludge up to 15,000 mg/l suspended sludc
6.5-8.5 pH,50-95degrees F.
_— Unscreened municipal wastewater solids.
2 Liquids P

Unscreened industrial wastewater solids.
Casing- Cast iron.

Suction and discharge flangegrovide by
pressure class.

Volute lining- Fusion bonded epoxy.
3 Materials Impeller- Silicon bronze.
Shaft- Stainless steel type 316.
Bearings- minimum 100,000 hours, grease

lubricated.
4 Drive Horizontal inverterduty.
5 Manufacturers See Pump Schedule.
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2.4.3 Submersible Sump Pumps

LAST UPDATED Sepl,202 5

This document applies to submersible sump pumg

0 Scope
1 Operation Intermittent and continuous, submerged.
Process water.
2 Liquids Surface runoff.
Washdown.
Shaft: StainlesSteel316
Impeller: cast iron or SAE63 bronze.
Seal: mechanical, single or double, in an oil resen
3 Materials :
Hardware: exposed shall be stainless steel 316.
Connection: flange or screw with neoprene presst
hose.
4 Drive Submersible electric.
5 Manufacturers See Pump Schedule.
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2.4.4 Submersible Wastewater Pumps

LAST UPDATED Sep1l,202 5

This document applies to submersible wastewate|

0 Scope pumps.
Constant speed, on/off cycling, submerged partial
1 Operation submerged or dry condition up to 65' depth.

Process drainage from cleaning and maintenance
- activities, up to 15,000 mg/l suspended sludge95(
Liquids degrees F.

Unscreened wastewater solids, RAS, WAS.
Casing: Cast iron Class 30.

Pump lining- Fusion bonded epoxy.

Shaft: Stainless steel 32316.

Impeller: Cast stainless steel.

: I: tandem le mechanical, in an oil r rv
Materials Seal: tandem double mechanical, in an oil reservc

Hardware: exposed shall be stainless steel 316.
Bearings: bronze.
Maximum efficiency, minimum, percent: 65.

3 Drive Max motor: 5 hp, 460 v, 1750 rpm.
4 Manufacturers See Pump Schedule.

IEUA Engineering Design Guideling® a g e 55



2.4.5 Sludge Dewatering Piston Pumps

- LAST UPDATED Sep1,202 5

This document applies to dewatering sludge pis

0 Scope pumps.
Continuous duty, reciprocating, dual piston, sing
1 Operation discharge.
Sludge cake, 280% solid concentrations.
Digested dewatered municipal wastewater slud
2 Liquids - - - :
g Inorganic solids with moderate abrasive charact
Pistons: Steel or stainless steel face and core.
3 Tvpe Piston head: Bun&l (Nitrile) rubber bonded to
yp steel core.
Rods: High strength steel, hard chrome plated;
chrome steel.
4 Drive TBA
5 Manufacturers See Pump Schedule.
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2.4.6 Positive Displacement Rotary Lobe Pumps

LAST UPDATED Sep1l,202 5

This document applies to positive displacemer
rotary lobe pumps.

1 Operation Polymer.

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

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

Pump: Minimum of two trlobe rotors driven
3 Materials through positive timing gears, bearing assemb
direct.

0 Scope

2 Mounting

Hardware: Stainless steel, Type 316.

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

4 Manufacturers See Pump Schedule.
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2.4.7 Progressive Cavity Pumps

LAST UPDATED Sep1l,202 5

This document applies to progressive cavity

g ST pumps for sludge feed service.
Digested moderately abrasive sludge, organic
. solids and small inorganic particles9¢H, 60
1 Operation 105 degrees F.
Pump body: Cast iron.
Shaft: 416 chrome steel or AISI 4120 chromiur
nitride coating.
Rotor and Stator: Twstage convoluted rotor,
convoluted stator.
Hardware: Stainless steel, Type 316.
Rotor Drive Configuration:
5 Materials Gear joints: Alloy steel, grease lubricated

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, grea
lubricated.

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

4 Manufacturers See Pump Schedule.
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2.4.8 Vertical Turbine Pumps

LAST UPDATED Sep1l,202 5

0 Scope This document applies to vertical turbine pum
1 Operation Recycled water,48 pH, 5895 degrees F.

Pump body: Epoxgoated cast iron.

Shaft: 316 stainless steel.

Hardware: Stainless steel, Type 316.

Rotor Drive Configuration:

Gear joints: Alloy steel, grease lubricated

crowned, with ridge spline design.

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

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

Impeller: Silicon bronze

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

Seal: Mechanical

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

4 Manufacturers See Pump Schedule.

3 Drive
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2.4.9 Centrifugal & Axial Pumps

LAST UPDATED Sep1l,202 5

This document applies to centrifugal and axia

0 Scope pumps.
Suction speed shall be calculated IAW
ANSO/HI 1.3.
Suction specific speed shall not exceed 12,50
1 Operation
Return activatedludge, up to 15,000 mg/I
suspended sludge, 685 pH,50-95degrees F.
- Unscreened municipal wastewater solids.
2 Liquids - - :
Unscreened industrial wastewater solids.
3 Tvpe Rigid sphere, 3" min passing through the pum
yp from inlet to discharge.
4 Drive Electric motors only.
5 Manufacturers See Pump Schedule.
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2.4.10 End-Suction Centrifugal Pumps

LAST UPDATED Sep1l,202 5

This document applies to horizontal, end
suction centrifugal pumps.

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

Suction and discharge flangegrovide by
pressure class.

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

Shaft- Stainless steel typ#l6.

Seals- mechanical.

Bearings- minimum 100,000 hours, grease
lubricated.

3 Manufacturers See Pump Schedule.

0 Scope

1 Operation
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2.4.11

Pumps Schedule

LAST UPDATED

Pumb Tvpe Preferred
P iyp Manufacturers

Sep 1,202 5

Notes

Influent PumpingDry
Pit

Influent PumpingWet
Well

Grit Removal

Grit Pump

Grit Conveyance

Primary Sludge

Vertical, nonclog
centrifugal.

Submersible.

Vortex units followed

by grit cyclones and
screw Classifiers.

Recessed Impeller
centrifugal with air
sparge.
Submersible sump.

Horizontal screw
conveyors.

Progressive cavity.

Centrifugal.

Flygt nonclog,
Vaughan

Flygt, Vaughan,
ABS-Sulzer

Pista Grit,Evoqua
Smith & Loveless

ABS-Sulzer

Seepex, Moyno

WEMCO Hidrostal
non-clog impelley
Vaughan
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RP-1 Classifier.
Preferred type.

Aerated grit chambers
are not recommended.

Same as RB, Vortex.

Same at RP.

UHMW replaceable
lining.

IEUA preference for
screw conveyors or cak
pumps?

IEUA Preferred
Manufacturer

Preferred generalg"
piping recommended.

Progressive cavitys
preferred.
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Preferred
ltem Pump Type Notes
Manufacturers

Plunger pump is labor
intensive from a
maintenance perspectiv
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 nonclog,

. Vaughan
Scum f;,kl)twfirsé?le chopper Recirculation, ABS
gal. Sultzer

WEMCO Hidrostal.

Flygt nonclog,

Submersible chopper Vaughan, ABS

Secondary Scum centrifugal.

Sulzer
Mixed flow.
. Allis Chalmers,
Centrifugal. Vaughan
Return Activated Vertical TurbineSolid Fairbanks Morse
Sludge (RAS) Handling

Only to be used with
adequate fine screening
prior to MBR.

Low head propeller
(axial flow)

RAS/WAS Sump Submersible sump.  ABS-Sulzer
Centrifugal screw
Waste Activated pumps.

Sludge (WAS) Worthington /

ML Fairbanks Morse.
Thickened Waste : : Allweiler, Seepex,
Activated Sludge Progressive Cauvity. Moyno. Monoflo has.not had
(TWAS) good longevity.
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Preferred
ltem Pump Type Notes
Manufacturers

DAF Secondary
Thickener Subnatant

Digester Feed Blende
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

Boiler Recirculation

Recycled Water

Horizontal,
Centrifugal, Non
Clog.

Progressive Cauvity.

Chopper centrifugal.

ANSI Horizontal end
suction.

Chopperor screw
centrifugal.

Progressive cavity.

Progressive cavity.
Rotary Lobe.

Dewater sludge
piston.

Submersible.
Submersible.

ANSI Horizontal end
suction.

ANSI Horizontal end
suction.

ANSI Horizontal end
suction.

Vertical Turbine.

Summit, Vaughan,
WEMCO.

Allweiler, Seepex,
Moyno.

WEMCO Hidrostal,
Vaughan.

Aurora.

WEMCO Hidrostal,
Vaughan.

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

Allweiler.
Vogelsang.
SchwingBioset
Putzmiester.
ABS-Sulzer
Flygt, Vaughan,
ABS-Sulzer

No gear joints, Larger
packing water line.

Prefer screw conveyors.
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2.5 Chemical Storage and Feed Facilities
2.5.1 Chemical Storage and Feed Facilities, General
LAST UPDATED Sep1,2025

0
1
2

This document applies t©hemical Storage
and Feed Facilities.

Select proper material for chemical
compatibility.

Define specific safety requirements for
chemical handling.

Identify all requirements for maintenance
and operations.

Scope

Design Approach

Access
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2.5.2 Chemical Metering Pumps

LAST UPDATED Sepl,2025

This document applies to Chemical

¢ SEopE Metering Pumps.
All pumps shall be contained to prevent Chemicals to be locatec
chemical spills. in the same containmer
:~h - area shall not pose
1 Containment Pump platforms shall be at least as high ¢

containment wall. potential hazards.

Use reinforced concrete base or applicab
as provided by manufacturer.

Set tank height so metering pump suction
2 Suction line is full when only a few inches of liquic
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).

Equipped with compression rollers that ar
retractable for tube loading. One roller shi
be fully engaged with the tubing at all time
to prevent backflow or siphoning.

3 Duty / Standby

Use no check valves or diaphragms and
Type shall require no dynamic seals in contact
with the pumpage.

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

Chemical metering pumps shall have
Ethernet interface with control capability
and support for CIP communications with
Control Logix.

Provide a tubing element with molded
fittings, which shall be selbcating when
Tubing fitted into the pump head.

Replaceable with no disassembly of the
pump head.
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Select material and size for the chemical
being metered.

Supply four tube elements of the specifiec
size per pump.
Watson Marlow.
5 Manufactures FLEXFLO by BlueWhite Ind.
Or equal.

Quick disconnect flush connection, Press
Relief Valve, Pressure Indicator/Pressure
Switch High, Calibration Column, Leak

6 Detection.

SCADA Guidelines (see Appendices), Lei
SCADA Indicators Detection.
Provide per OSHA requirements.

Accessories
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2.5.3 Chemical Storage Facilities

LAST UPDATED Sep1l,202 5

This document applies to Chemical
Storage Facilities.

7 days minimum. 15 daysmaxpreferred.

Consider degradation characteristics foi

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

2 Accessories Ultrasonicor radarevel sensor.
3 SCADA Indicators SCADA Guidelines (see Appendices).

High Level-90 percent.
4 SCADA Alarms Low Level-15 percent.
Low-Low Level-10 percent.

0 Scope

Provide awning for chemical storage an Consideraccess

feed facilities. hatchegdanelsfor tank
5 Awning _ _ _ replacements.

Consider future solar panels in awning

design.

Allow proper truckor forklift entry and
exit.

Utilize common loading facilities with
secondary containment.

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

6 Access

7 Loading Area

Consider chemical compatibility with
specified coating and paint.

9 Coating/Paintin
: L Consider staining property of the chemir

when specifying coating and paint

Tanks exceeding 10 feet in height shall
provided with an exterior ladder equippe
) with a safety cage meeting current OSH
10 Ladder with Gage  yequirements. The ladder shall be
Fabricated of fiberglass reinforced plast
shapes.
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A clear width of at least8linches, with
rungs at least % inch diameter and spac
not more than 12 inch apart, and a
clearance of at least 7 inches between t
back of the ladder and the tank wall.

Safety Handrails and Kickplates meetin:
current OSHA requirements shall be
provided around the top of each tank.

Safety Handrails anc

11 .

Kickplates The handrail shall be attached to the
ladder side rails, and anchored to the ta
head. A sekclosing safety gate shall be
provided at the ladder access opening.

12 Safety Shower/Eye Provide per OSHA requirements.

Wash
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Inland Empire Utilities Agency
A MUNICIPAL WATER DISTRICT

Engineering Design Guidelines

Section 3 - Heating, Ventilation, and Air
Conditioning (HVAC)

(\
.y
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Section 3 - Heating, Ventilation, and Air
Conditioning (HVAC)
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3.1 HVAC General

LAST UPDATED May 1, 2024

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 ot
system that require staradione or
redundant cooling equipment.

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

Outdoor equipment, such as-aooled
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
Central System of groups of buildings.

Application Use hot water heating boilers and ste
boilers.

Unitary Equipment
Application

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

Summer conditions: select 0.5% desi
dry-bulb and coincident weiulb
temperatures.

5 Weather Conditions Winter conditions: select 0.6% desigr
temperatures.

Use latest ASHRAE climatic data for
the region.
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Minimum 30Ginches around all
equipment.
When located on roof, proper

6 Equipment Access accessibility and maintenance
clearances are required. This include
stairs/ladders, platform, catwalk,
handrails, et

Where possible, minimize long duct
runs.

Equipment Unless necessary, do not mount

Location equipment on roofs (adds expense of
access ladders/catwalks and cranes i
required to install/remove equipment)

Locate intakes considering prevailing
wind direction and potential sources ¢
odorous, toxic, or corrosive gases, ar

e e environmental conditions.

Locations Do not route exhausts where they cal
feed air intakes.

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

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

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

Minimize potential for fire and
explosion.

Maintain concentrations of hazardous
gases to levels below those considert
dangerous to personnel.

Odorous,
Hazardous, and
Special
Environments Headworks:

-Run ventilation system continuously.

-Exhaust air directly to odor control
facilities rather than recirculate.
-Maintain negative pressure.
-Provide alarms activated by gas
detectors at all entrances.

10
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Computer / Control RoomsDo not
use more than 10% outside air for
cooling-Provide special equipment
with dehumidification capabilities and
threestage air filtration system.
Maintain positive pressure.

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

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

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

Provide oxygen sensors where pure
oxygen is used for aeration.

Insulate ductwork for mechanically
cooled spaces to prevent condensatic

Use piping and equipment insulation

where the following items are needed
11 Insulation -Heat loss/energy conservation.

-Personnel protection.

-Condensation control.

-Jacketed insulation on exterior

refrigerant lines.

Provide vibration control on all floer
mounted or large ceilirgung air
moving equipment.

Incorporate seismic bracing and
restraints into large HVAC vibration

, , ) isolation equipment and all suspende
Vibration / Noise equipment.

— Control

Use duct silencers in conjunction witk
exhaust fans at areas containing
equipment which generates substanti
noise.

Control noise to meet local codes anc
regulations.
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In administration areas, insulate the
interior of fans, akhandling units, and
critical ducts.

Use centrifugal, walmounted fans to
Fans and Air exhaust the air.

Handling Units The unit housing and coils shall be
constructed on nenorrosive materials

Components:
-nonferrous.

-bronze anodized aluminum.

-FRP.

-stainless steel.

-Galvanized steel (only in locations ni
exposed to water, ground water, or
sewer gas).

13

14 Materials

FRP shall have a flame spread of < 2
and smoke propagation < 400.

Consider fireresistant FFRP ductwork
in all hazardous and highly corrosive
areas.

Design on steadgtate heat transfer
conditions with buildings and process
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.

Types: hot water heating and steam.

Fuels: natural gas, sludge digester ge
or both.

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

Follow applicable codes and SCAQM
regulations.

Include provisions for thermal
expansion.

15 Energy Efficiency

16 Boilers
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17

18

19

20

21

22

23

24

25

Ductwork

Refrigerant

Coils

Manufacturers

Dampers

Condensate Line
Material

Alarms/Controls

Slope and Drain

Floor Drain for
Equipment

Provide heat for these central system
by natural gas fired high efficiency lov
temperature hot water boilers operatil
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 Phaseait List 2
years after announcement.

Type: Copper Tubing with Aluminum
Fins.

Coating: Use coated coil, unless
otherwise noted.

Cleaning: Provide utility water tap witl
quick disconnect and hose.

See Section 3.2 (AC Units)
Use dampers on every header.

Use motorized dampers for 1+1 unit
arrangement.

Use backdraft dampers if two units ar
feeding into same line

Copper.

Provide SCADA alarms for critical
HVAC items. Provide room
temperature monitoring at SCADA fol
critical areas.

Provide slope with drain capture. 1%
slope with flow and 2 % slope agains
flow.

UseJosam E2 Series or equat
significant drain flows.
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27 EMS Controls JCI, Carrier IVU 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, serv
rooms, etc.) require remote monitorin
and/or alarming

31 Controls
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3.2 Air Conditioning Units

Last Updated May 1, 2024

This document applies to air

L Sitlefps conditioning units.
All AC Units require tyear
1 U] manufacturer's warranty.
-Carrier.
5 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 materi

or foil faced glass fiber.

-Exterior finish: Textured vinyl

enamel to match computer equipme
3 Cabinet and Frame -Roof mounted: 12 gage zinc coated

steel with weatherproof seal.

Thermally and acoustically line
cabinet interior equal to one inch thic
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 pal
under the evaporator coil. Provide
copper condensate drain pipe

4 Condensate Pan  complete with union, trap and open i
at discharge of trap, connect drain tc
condensate sump pump as specifiec
hereinafter.
Type:
-Hermetic.

-Semihermetic.

5 Compressors . .
P Provide crankcase heaters, discharc

muffler, and related components for
proper operation.
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Use dual compressors for units large Check availability.
than 5 tons.

Compressor shall be serviceable
without dismantling other
components.

Provide air cooled units with matche
air cooled condenser consisting of
corrosion resistant cabinet,
incorporating copper tube aluminum
fin condenser coils arranged for
minimum of two circuits and multiple
direct drive condenser fans with
inherently proteted motors. Operatin
controls shall permit fan cycling for
head pressure control.

Provide removable, disposable pleat
cartridge type filters with efficiency o
_ 60 percent by NBS atmospheric dus
7 Filters spot method. Mount filters in top of
cabinet in a track or holding device
designed to preclude air bypass.

6 Condensers

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: multiblade up flow propeller.
Fans shall be provided with vibratior
isolation from the unit casing.
9 Evaporator Fans an gach fan shall be independently driv
Motors by heavy duty drip proof permanentl
or grease lubricated ball bearing mo
with built-in current and overload
protection.
Motors shall be installed on an
adjustable base.
All temperature sensors shall be
mounted within the unit in the return
10 Controls air stream.

Temperature control shall be set to
maintain 75 degrees F DB.
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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, dir
filters, high and low.

Condenser and 3/8 inch OD seamless copper tube

11 . mechanically bonded to aluminum
Evaporator Coils fins

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

Outside: Camfil Farr, with rainguard
and PVC coated bird screen.

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

Locate in dry areas.

AC Package unit pad mounted with Is IEUA ok with high
13 MCC Rooms supply and return ductwork. efficiency package wall
mounted AC units?

12 Air Filters

Ice Qube or Mclean stainlessdttor

14 Cabinet AC outdoor use.
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3.3 Heat Pumps

LAST UPDATED May 1, 2024

This document applies to heat pump

2 RS units.
Approved Carrier.
1
Manufacturers
> Ambient Capable of operating at rated capacit
Conditions at 120 degrees F.
-Casing: 18 gage zinc coated steel.
-Exterior surface: phosphatized,
painted with epoxy primer, and
. finished with baked enamel.
3 Materials

-Motor / Fan mounts: heavy zinc
coating.

-Coil frame: Minimum 12 gage zone
coated steel.

Condenser Fan an Type: axial flow propeller fan.

4 : - : :
Drive Material: Zinc plated or aluminum.
5 Refrigerant Type: hermetic reciprocating or scroll
Compressor compressor.
. . Seamless copper tubing and heawyy
6 Condensing Caoll B
7 Application Office Space only.
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3.4 Exhaust Fans

LAST UPDATED May 1, 2024

0 Scope This document applies to exhaust far

-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 wit
an integral draft damper.

1 Materials

3 Type

Provide corrosion resistant solid
fiberglass reinforced plastic design
with construction classification suitab
for pressure range.

Heavy-duty, grease lubricated, sealec
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

LAST UPDATED May 1, 2024

Ite .
m

This document applies to HVAC
ductwork and accessories.

Select corrosive resistant material
compatible with environment.

Do not use straps for hanging ductwo
instead usangledrodsconstructed
from the same material as the duct.

0 Scope

1 Materials

Hanging Hanger rods:

Ductwork 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, caul
airtight with fire resistant sealant
required when duct passes through
masonry wall, partitions, or floors.

3 Sleeves

Weatherproof 16 gage galvanized steel.
Duct

Manufacturers:
-Hart and Cooley.

-Titus.

5 Air Volume Material: Aluminum.

Extractors
Blades: Gangpperated curved
adjustable blades controlled through ¢
manual adjusting lever.

Manufacturers:
-Hart and Cooley.
-Titus.

Material: Aluminum.

Adjustment: Manual adjusting lever
with locking device.

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

Dampers Material: Match Duct.

Blades: opposed blades, key operatec
with vinyl edge seals.

6 Splitter Dampers
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Ite .

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

PerformanceDamper 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 she«
steel for weather protection where
8 Belt Guards required.

Fabricate guards to receivarh larger
pulleys without alteration to the guard

) Material:
Flexible -3/164nch thick, Ginch wide fabric
9 Connections:  ygjnforced neoprene.
(For air handling _g 080 gauge,-&ch wide aluminum
units) strip.

Same material as ducts. Vanes shall t
2-inch blades for ducts up to 18 inche:
in either dimension and shall bel&

inch blades for larger ducts.

10 Turning Vanes :
g Vanes: Double thickness for supply at

exhaust/return ductwork. Finished witl
an air dried phenolic corrosion resista
coating prior to installation.

1/2 inch mesh, stainless steel metal

11 Screens screen with stainless steel frame.

o Manufacturers:

: ' -Carnes

12 G::flles, and -Hart and Cooley
Diffusers _Titus

Type: Individually adjustable

Frame and Blades: Aluminum in
aluminum and galvanized steel ducts.
SS in SS or FRP ducts.

Comply with fire and mechanical
Codes.

13 Supply Registers

14 Smoke Dampers
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Ite .

Type: Square, stegown 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 «
same material as frame above.
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3.6 Ventilation Schedule

LAST UPDATED May 1, 2024

Room

Ventilation Condition Duct
Requirements Heat -Cool, Materials
°F

Administration/ Operation Building

-Offices 15 to 20 cfm/persoff  70/78 Aluminum, G.S.
-Meeting & Conference Room: 15 to 20 cfm/persoff)  70/78 Aluminum, G.S.
-Toilet/Locker Rooms 100% exhaust 70/78 Aluminum
-Control/Computer Rooms 10% Outside air 72[72 Aluminum, G.S.
-Stairwells (enclosed) 100% Outside aif”’ 50/85 Aluminum, G.S.
-Laboratories 100% exhaus? 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 A .

10% Outside air.
-Unattended or combinedith 6 Air changes/hr. 55/85 (max.) Aluminum, G.S.
MCC 10% Outside air.
Motor Control Center Rooms/ 6 Air ChangeS/hr. 55/90 Aluminum, G.S.
Buildings 10% Outside air.
HVAC Equipment Rooms 6 Air changes/hr. No requirement G.S.
Storage Rooms No requirement G.S.
Thickening Control Building 12 continuous air 55/85 FRP

changes/ hour 100%

outside air.
Digester Area
-Gas Compressor Room 12 continuous air 55/85 Anodized
(explosive, toxic) changes/ hour 100% Aluminum, Type

outside air, 30 316 SS, or RFP

changes/hour

intermittent®
Dewatering Building 12 continuous air 55/90 FRP

changes/ hour 100%

outside air
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Room
Area Ventilation Condition Duct
Requirements Heat -Cool, Materials
°F
Dewatered Biosolids Storage 12 continuous air No requirement Anodized
Building changes/ hour 100% Aluminum, Type
outside air 316 SS, or FRP

Chemical Areas
-Chlorine (toxic, corrosive) 10-20 air changes/hour 60/90 FRP®
100% outside aif® (!

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

Peroxide Storage & Handling 10-20 air changes/hour 60/90 FRP
Areas 100% outside aif")
Chemical Handling 6 air changes/ hour 55/85 FRP
100% outside aif)
Tunnels/Underground Table 8.3, see NAPA No requirement G.S.
Gallery 820
-w/0 gas piping 6 air changes/ hour Aluminum, G.S,,
100% outside aif" FRP
-w/gas piping (potentially 12 continuous air Aluminum, G.S.,
explosive) changes/ hour 100% FRP
outside air

Stairwells to Tunnels or Basement/Underground Structures

Preliminary Treatment/ 20-30 air changes/hour 40-90 Aluminum, G.S.,
Headwork's Building 100% outside air. FRP
Chemical scrubber
-Wet wells (explosive, toxic, 30 continuous No requirement Aluminum, G.S.,
corrosive, high humidity) ventilation air FRP
changes/hour 100%
outside air
-Screening (explosive, toxic, 20®-30% continuous  50/90 Aluminum, G.S.,
corrosive, high humidity) ventilation air FRP
changes/hour 100%
outside air
-Grit removal (high humidity, 20®-30% continuous ~ 50/90 Type 316 SS, or
corrosive) room (above tank  ventilation air FRP
covers) changes/hour 100%
outside air
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Room
Area Ventilation Condition Duct
Requirements Heat -Cool, Materials
°F
Process Equipment Rooms  68-12Y Ventilation air  50/85 FRP
changes/hour 100%
outside air
Cogeneration Building 12 continuous air 40/90 Aluminum, G.S.
changes/ hour 100%
outside air
-General (explosive) Ventilation air changes 50/95 FRP for process
100% outside air areas
-Offices (physically separated) 15 to 20 cfm/persoff  70/78 Aluminum, G.S.
Oxygen Plant Contract operation Physically separate

system from
process ducts

-General (explosive and 12 continuous air N/A FRP for process
flammable) (20-foot minimum changes/ hour 100% areas

envelope around equipment) outside air

Process Area Offices 15 to 20 cfm/persoff ~ 70/78 Aluminum, G.S.

Table Footnotes:

(@) Higher ventilation rate when people are present

(2 Review NFPA 820 for specific process

) Special ventilation requirements for chemical spills (refer to applicable NFPA standards;
@) Review Title 24 and ASHRAE Standard-6989 for requirements

®) Follow Title 24, BOCA, ASHRAE, and local codes for requirements.

®) Refer to Title 24 for ventilation rate if refrigeration machines are housed indoors

(™ More restrictive than WEF MOP No. 8, Tabl67

®) Intermittent when people are not prese
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Inland Empire Utilities Agency
A MUNICIPAL WATER DISTRICT

Engineering Design Guidelines

Section 4 - Electrical and Instrumentation &
Control

(,
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4.1 Electrical and 1&C, General

This document provides guidelines Consultant must
for general electrical requirements include these

0 Scope which shall be applicable to electric requirements in
and instrumentation installations.  Project Technical
Specifications.

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

Configuration of Field
Equipment

When a control, network, or 10 pan
is involved, we would expect the
following before FAT occurs:

A Approved panel drawings, loop
drawings, network drawings
Approved IO list

P&IDs

Approved Process Control
Narrative

Approved Factory Acceptance
Testing (FAT) Plan
Conditionally approved
programming submittals, HMI,
PLC, Reports, Historian, config
files, programming and data
documentation, etc.

A Signed contrac

Prior to Factory
Acceptance Testing

o Do DoTodw

Prior to startup, we would expect th

following:

A Approved panel drawings, loop
drawings, network drawings

A Approved IO List

A P&IDs
Prior to A Approved Process control
startup/commissioning Narrative

A

Factory Acceptance Testing
completed successfully, and
signed forms submitted

A Approved starup procedure,
step by step plan, SDTI forms,
and checklists
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A Training for IEUA Operational
Technology and Operations ste
has been completed.

A Approved programming
submittals, HMI, PLC, Reports,
Historian, config files,
programming and data
documentation, etc.

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 a 1!
working day notice of intent to
carry out tests so that IEUA can
provide a representative to
witness if they desire.

FactoryAcceptance
Testing

9 Third party electrical testing
shall be performed by NETA
certified independent entity;
NICET certification is
accepted.

1 Electrical testing firm can no
provide manufacturer
certification or repairs.
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9 Include testing for all
redundancies, as applicable,
including but not limited to:
HMI server, alarm server,
Direct Attached Storage
(DAS) server FactoryTalk®
Live Data(FTLD) interfaces,
Historian collective, power
supplies, PLCs, UPSs,
PRP/DLR.

1 All aspects of the control
narrative are to be tested.

9 All failure modes are to be
tested.

Startup and Commissioning Plan: N
startup or cutover activities shall be
performed until the plan has been
successfully approved by the Owne
and Engineer in writing. The plan
shall be specific to the project.

Retest: Engineer reserves the right
retest functions as needed to
demonstrate that system performs i
intended.

Final Acceptance: Engineand
) O w n ededssn shall be final
3 Installation and Stait  yegarding completeness of testing ¢
Up final acceptance.

Contractor to provide Procedures,
Forms, and Checklists:

1 Conduct all testing in accordanc
with, and documented on,
Engineer accepted procedures,
forms, and checklists.

9 Describe each test item to be
performed.

1 Have space after each test item
description for sign off by
appropriate party after
satisfactory completion.
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Insulation Tesh. Test Bolted
connections with lowesistance
ohmmeteh. Measure insulation
resistance of each control circto:
groundc. Insulation resistance test :
1,000 VDC on control wiring. For
units with solidstate components,
follow manufacturer
recommendations. Minimum 2
Mohms test resistance.

Pointto-point Test: each hardwired
point prior to calibration of devices.

Operational Test:

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

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

c. Demonstrate function of each
system.

Performance Test:

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

b. Verify sequence of operation.

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

4 Electrical Tests
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Four (4) hours of instruction for eac Operator training
unigue control panel, to be conduct shalldemonstrate
at project site with Operators, process control and
Maintenance an@perational operation through
Technology (OT ktaff. HMI/OIT (in a

Demonstration and Demonstrate control panel simulated
S Training operation and system function. ~environment if cannot
- Identify control panel devices ani be done on live
their function. system).
- 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.

- Submit calculations and electrice
load summary.Describeantroller
being used, controller capacity,
CPU usage, memory usage
software and hardware
compatibilitiesand how the

6 Preliminary Design project will communicate with the
IEUA SCADA system.

- Describe sope 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
be addressed during detailed
design.

- Heat Mitigation requirements
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Single Line Diagrams:

- Shall demonstrate general capac
and sizing of incoming lines
(voltage and sizé capacity and
rating).

- Show source of power.

- Show the number of circuits.

- Specific equipment ratings may
not be required however enough
detail needs to be provided to
generate an accurate picture of t
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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Control / Network / SCADA Block IEUA to check design
Diagram: submittal for each

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

- Panel Drawings and wiring
diagrams shouldhcluding cetails

7 Final Design Drawings  of panel location, panel size, he
load calculation A/C requiremen
sunshade requirement, UPS
power feed. For any existing
panel(s) that will be modified,
include panel drawings and
wiring diagram to show
modification needed.
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P&IDs: Information such as
- Show instrument symbols based ¢ Seismic category and
International Society of Automation quality level can be
(ISA) Standard S5.1. placed in a note box.
- Primary process flow shown left tc

right.

- Primary process flow shown in

heavier line type than secondary ar

utility lines.

- Include the following:

Alnstruments sig

process .

AMechanical equi

pumps, piping (sizes/materials),

fittings, reducers and increasers,

swages, etc.

ADirection of f|

ASei smic categor

AQuality level
Alnterconnecti on

AAnnunci adand autmts i n

(across the top of the page).

APl ant c o nandoaotputs e

(across the top of the page).

Avendor and cont

Al dentification

subsystems by others.

AReference to a

details not shown.

Alnstrument, pip

or tag designations and names.

PLC 10 Wiring Diagrams:Showing Provide D Listand

all analog loops and digital IO Network Device List
wiring.- Show all 10 (even wused) in Excel as part of the
to be wired to terminalsTerminal design.

strip to allow inputs to be wetted

from field or panel (i.e. hot terminal

or volt-free terminal for each input).
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Single Line Diagrams:

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

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

- Power transformers (rating, windir
connection and grounding means).
- Feeder breakers and fused switch

- Relays (function, use and type).

- Current/potential transformers (siz

type and ratio).

- Control transformers.

- All main cable and wire runs with

their associated isolating switches

and potheads (size and length of ru

- All substations, including integral

relays and main panels and the exe
Final Design Drawings nature of the load ieach feeder and
cont. on each substation.

- Critical equipment voltage and siz

(UPS, battery, generator, power

distribution, transfer switch,

computer room air conditioning).

Electrical Layout:

- Grounding & Bonding Connection:
- Lighting, Fire, Security,
Communications, Building Services
- Cable Routing (conduit, tray,
ladder, pull boxes, vaults, etc.).
Specify sizes and materials of all
equipment. Provide means for
determining the route taken by eacl
cable.

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

- Consider presenting each of these
separate layouts for larger projects.
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Cable ScheduleCable Number, To,
From, Type, Size, Number of
Conductors, Length (leave blank fol
contractor to complete), Notes,
Conduit Route.Numbering shall be
as per IEUA requirements.

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

Installation Details:
- For all details not communicated i

Final Design Drawings .
g g other drawings.

cont.
- Final Design Electrical
Drawings should be
developed in AutoCAD that
shows cross references for &
components within the
drawings.
As-built drawings:
- All wiring diagrams, panel layouts
and design drawings shall be signe
by the manufacturer/installer/site
contractor to indicate the drawings
are asbuilt.
- Final set of wiring diagrams, pane
layouts and design drawings to be
submitted in AutoCAD and pdf
format.

Device Configuration:

- Include all device configuration in
tabular Microsoft Excel spreadshee
including hardware ID, default devic
settings and final device settings.

- An electronic copy shall be
provided for all SCADA or PLC
programs providednd closeout PLC
Programs shall be fully commented
in their native format.

8 Closeout Submittals
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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.

- Wiring diagrams for each control
panel and motor control center.

- As-built and record drawings.

- Device Configuration.

- One hardcopy bound set to be
provided.

- Oneelectronic copywith 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.

Power Fuses: Provide three (3) spa
fuses for each size.

Control Fuses: Provide six (6) spare

; ; fuses for each size.
Maintenance Materials — :
10 Indicating Lamps: Provide two (2)

Per Panel or Enclosure
spare Cluster LERype for each
color.
Keys: Provide three (3) spares for
each unique enclosure lock.

Coordination and Arc  Evaluate if studys required by code.
Flash Study Coordination, Short Circuit, Arc

11
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Flash, and Harmonic Studies to be
performed using ETAP Software.

Label equipment based on IEUA
Tagging guidelines (see Appendice

There should be a dedicated PRP |
network per controller (simplex or
redundant controller).

All network switches should have
redundant power inputs and be fed

) from 2 independent power feeds (a
Network Switch Power o<t one UPS feed)

Supplies

12 Tagging

Parallel Redundancy

= Protocol (PRP)

14

2"4 power supply of Cisco switches
commonly missed in specs.

Specify rugged Cisco SFP
Transceivers; e.g., Cisco GLEX-
MM-RGD

PLC submittals should have
simulation routine(s), as applicable,
that allows factory testing to test all
aspects of the process control
narrative (PCN). Simulation would
be disabled and removed upon
startup.

1 Inventory of PLC components,
network components, should bt
tracked omsset Management
Upload SheetdEUA will
provide PAC inventory stickers
for Contractor to apply to

17 OT Inventory components and record in
Shees. Inventory must be
completed prior to factory
acceptance testing. This will be
checked at factory acceptance
test and site acceptance test.

Small FormFactor

5 pluggablgSFR

PLC Simulation

16 .
requirements

PLC Programming 1 Array index limit checking

1 Standards should be done, to ensure prop
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program function and no
possibility of minor fault.

1 Every program needs to have
programmer 6s ¢
information- company name,
programmer name, contact
information. This can be locate
in controller properties
description in the case where a
entire program is provided. In
the case where a portion of Woi
is done within an existing
controller, include this
information as a rung comment
on rung O.

1 No oneshot logic where a bit
turns on for only one scan,
excluding initialization logic
upon first scan

1 HMI commands should be a se
value, where the PLC would
reset the value upon receipt of
the command. Do not use
momentary buttons for
commands to the PLC.

1 Do not use @ parameters in
logic. All tags should be able tc
be crosgeferenceable.

9 Do not use alarm bits for contrc
in logic.

1 Logix Diagnostic Objects are to
be included. These include but
are not limited to: L_CPU,
L_Redun, L_TaskMon,
L_ModuleSts. Reference
Rockwell publication PROCES
RMOO3EEN-P.

9 Diagnostics for network status,
PRP/DLR, stratix switches are "
be included.
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1 Power supply and UPS failure
alarms should be configured ar
annunciated on HMI.
9 For controller to controller
messaging, READ messages
preferred. WRITE messages
need to be justified and approv
by IEUA. Registers read by
another PLC should be clearly
indicated.
SCADA workshop material needs t¢ Consultant to erify
be submitted at least 2 weeks in that these
advance for IEUA staff to review.  requirements are
aligned with the
"Front End" for each

Workshop content: Project. Refer to
Review the following with General Conditions,
Operations and ISS staff: Section D, item 16.0
1. Process Control Narrative Construction
review/update Workshops.

2. HMI graphic displays and
layouts, including HMI trends,
faceplates etc. Demonstrations
Alarm & Events

SCADA Workshop Historization

Material 5. Reports PI Datalink, PI Vision,
SSRS alarm reports and event
history

Pl Asset Framework

Review FAT/SAT test
procedures

Hw

19

~N o

Review the following with ISS staff:

1. Master I/O list, I/O and panel
drawings, network architecture

2. HMI FT View Studio back end
design and configuration

3. PLC programming, review CPL
loading status, logical organize
etc.
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4. Historian tags and tag
configurations

5. Reports and Pl Asset Framewc
backend design and
configuration

6. As-built IAB/PSE progress

1 All wiring installations shall be
tested to ensure conformity witl
Category 6A, TIA 568 or IEC

20 Ethernet Cables 11801, or better.

1 Copper patch panels required f
any ethernet cables entering or
leaving a panel.

i Differentiation between single
mode and multimode fiber
should be made

21 Network Drawings 1 Network drawings are to includ
termination drawings for
network devices

1 See IEUA sample drawings

29 Temporary Generators 9 See Generators Section 4.14.

IEUA Engineering Design Guideling® a g e 113



IEUA Engineering Design Guide




4.2 Low Voltage Wire and Cable

LAST UPDATED June , 2024

This document outlines the requiremer

0 Scope for all wire and cable rated up to 600
volt.
All wire and cables shall be minimum
1 Minimum Size No. 12 AWG copper conductor unless
otherwise shown on drawings.
5 Conductor Copper.
Material
Domestic manufacturer regularly
engaged in the manufacture of Buildin
Wire and Cable products for at least fi\
(5) years as follows:
- American Wire and Cable.
3 Manufacturers - Cerro Wire and Cable Co.
- General Cable Corp.
- Okonite Co.
- Southwire.
- Belden
- or equal
THW (UL-83), THHN/THWN (UL-83), THW-2,
or XHHW (UL-44), single conductor =~ THHN/THWN-2 or
Power Cables  copper, per ANSI/NFPA 70. XHHW-2 provide
4 Building Wire 90degC temperature
and Cable rating in wet conditions
and are also acceptable
THHN/THWN (UL-83) or XHHW (UL- THHN/THWN-2 and
44) insulation, in raceway. XHHW-2 provide
Power Cables 90degC temperature
S Interior Dry rating in wet conditions
Location and are therefore also
acceptable.
XHHW (UL-44) insulation, in raceway. XHHW-2 provides
Power Cables 90degC temperature
6 Exterior Wet rating in wet condition
Location and is therefore also
acceptable.
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10

11

12

13

14

15

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

I&C Cables-
Within Control
Panel

Fiber Optic

LAST UPDATED June , 2024

XHHW (UL-44) insulation, in raceway. XHHW-2 provides
90degC temperature
rating in wet condition
and is therefore also
acceptable.

U/G: Single conductor, copper, strande XHHW-2 provides
600 VAC, XHHW (UL-44) insulation. =~ 90degC temperature

O/H: Single conductor, copper, strande¢ "ating in wet condition

600 VAC, SE (UL854) insulation. and is therefore
acceptable in lieu of
XHHW.

XHHW or equivalent for cable runs les

than 50 ft

2 conductor, tircoated copper, strande: Cable shield to be
shielded twisted pair, 600VAC, 16AWC( grounded at one end
minimum, 80 degC, PVC insulation, fo only (panel end). Shiel
shield, O/A HD polyethylene jacketing. shall not be grounded i
classified area.

Triad, tincoated copper, stranded, Run with

shielded, 600VAC, 16AWG minimum, control/instrumentation
90 degC, PVC insulation, foil shield, cables and not with
O/A HD polyethylene jacketing. power cables.

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, 1. THHN/THWN-2 and
AWG minimum, with an overall XHHW-2 provide
protective PVC jacket. THHN/THWN o 90degC temperature
XHHW insulation. Circuit identification rating in wet conditions
shall consist of Method 4color coding and are therefore also
in accordance with ICEA-$6-524, acceptable.

Appendix K Table K2.

Per equipment manufacturer, minimun
#16 AWG.

Product Spec: In accordance with IEU,
fiber optic cable specification.

Size: Minimum 24 core.
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16

17

18

19

20

21

Ethernet Cable

Wiring
Connectors Split
Bolt

Wiring
Connectors
Solderless
Pressure
Wiring
Connectors
Spring Wire
Wiring
Connectors
Compression

Conductor Color
Code- General

LAST UPDATED June , 2024

Terminations: Terminate all cores at
fiber optic breakout tray or patch panel
Provide patch leads to switch.

Type: Cat6 Ethernet Cable. Rackmounted switches
Shielded: Shielded Cat6 for all field ~ Provide a patch panel.
cabling. Terminate with shielded Control Panels w/

connectors at receiving end (RTU, PL¢ industrial switches:
IS barrier, etc). Insulate shield at the ~Confirm patch

field end unless otherwise required. ~ Panel/R34S coupler
— . . requirements.
Terminations: Terminate all field cable:

at a patch panel or RJ45 coupler befor
continuing to equipment connection wi
jumper. All shielded Cat6 cabling shall
be terminated at a patch parfetovide
CAT6 patch panel in each RIO cabinet
so that field network cables are
terminated on patch panel, not directly
on switches.

- FCI Burndy Corp.

- Cooper Crouse Hinds.
- 0.Z./Gedney Co.

- Thomas & Betts Co.

- 3-M Co.

- FCI Burndy Corp.

- Ideal Industries Co.
- Thomas & Betts Co.
- 3-M Co.

- ldeal Industries Co.
- 3-M Co.

- FCI Burndy Corp.
- Thomas & Betts Co.

- 3-M Co.
Wire sizes O #6- A Atalljunction, splice,
coded insulation. pull or termination

Wire sizes O #4 A points.
& colored electrical tape accepted.

Color Tape Application: Apply to at
least 3 inches of the conductor at ends
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Splice Points: Conductor colors shall n
change color at splice points.

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

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

120/240/208 V conducta: Phase A
Blackb. Phase B Redc. Phase G
Bluec. Neutral Whited. Ground
Green.

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

22

Specification shall include requirement
for proper installation including:

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

- Ensuring cables are not damaged
during installation.

- Ensuring terminations are done

23 Specification

correctly.
Product Description: Permanent, pre  Numbering scheme to
printed, waterproof labels, firmly be confirmed with

attached to the cable at each terminati IEUA.
or splice point.

Manufacturers (heathrink sleeve type): Minimum font size of
Cable W.H. Brady Co.; Thomas & Betts Co.; Arial 8.5pt.
Identification 3M Co. or approved equal.

Manufacturers (selddhesive vinyl
tapes): W.H. Brady Co.; Panduit Corp.
or approved equal. Only use for
diameters exceeding the capacity of
heatshrink sleeve type.

Instrumentation & Control cable splice:
Not accepted.

24

25 Splicing
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Power cable splices: Not accepted on
new installations. Requires approval t
IEUA during design.

For control panel items with builb pig
tails (such as fans), use Wago 22113
LeverNuts 3 Conductor Compact
Connectors, 1:24 AWG
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4.3 Medium Voltage Underground Cable

LAST UPDATED June , 2024

This document outlines the
requirements for all underground
cable rated above 600 volt. Overhe:
cable is not covered in this docume!

0 Scope

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 B196 for sizes up

3 Conductors to and including 1000 kcmil. Larger
conductor sizes shall be Class B
compressed concentric per ASTM E
8. Aluminum conducts are not
allowed.

EthylenePropylene Rubber (EPR)
4 Insulation Material jacket and black Chlorosulfonated
Polyethylene (CPE)outer jacket.

2 Manufacturers

105degrees C, 140°C emergency

Insulation rating, 250°C short circuit rating anc

5 Temperature shall pass UL and IEEE 383 and 12
(for 1/0 AWG and larger).

6 Insulation Level  133%.

7 Shield Copper Tape.

8 Grounding Corrugated Drain Wire.
Conductors shall meet the electrical

9 Losses 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

guidelines for details.
10 Installation
Cable Pulling: Cable pulling tension
and bending radii shall not exceed

those recommended by the Cable
manufacturer.
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4.4 Grounding and Bonding

LAST UPDATED June , 2024

This document outlines the

0 Scope requirements for grounding and
bonding.
MV: Step and Touch Potential
: calculations.
1 Calculations

LV: Calculations not requiredshall
comply with NEC requirements.

Conductor: Bare, soft drawn coppel

Class AA stranding, ASTM B 8.
Service Equipmen

2 Ground Electrode Size (LV): NEC Table 25®6 for
low voltage.
Size (MV): Based on calculations.
Conductor: Insulated, soft drawn
_ copper, Class B stranding or solid,
Electrical with green colored polyvinyl chlorid
3 Equipment insulation.
Grounding

Size (LV): NEC Article 256122.
Size (MV): Based on calculations.

Silver plated, soft copper with cross
section not less than 1 square inch
1,000 ampere rating, but in no case
4 Bus and Bars less than 1Mnch thick by tinch
wide, ASTM B 187. Rating shall be
per the NEC, unless otherwise note

Manufacturer: Cadweld (Erico
Exothermic Weld Products) "Exolon” Low Emission

Connections (Molds and powder).
Manufacturer: Burndy Corp, Mechanical connectors
Anderson, Thomas & Betts;M Co. shall be permitted only
: Type: Bolton bronze connectors,  when exothermic weld
Mechanical ; X . .
6 suitable for grounding and bonding connections are not
Connectors o . . ) .
applications in configurations suitable or
required for the particular installatio recommended by the
manufacturer.
7 Flush Ground Cadweld B162 series, BL64 series,

Plates or acceptable equal.
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Flexible flat conductor, 480 strands
of 30-gauge, bare copper wire:%
Flexible Jumper inch width, 91/2-inch-long; 48.25

e Strap kcMil, minimum. Protect braid with
copper bokhole ends with holes
sized for 3/8inch diameter bolts.
Provide electrical bonding plates,

. connectors, terminals and clamps,
Bonding Plates, i

. and accessories as recommended |
Connections, o
9 . the manufacturer for the specific
Terminals and o
applications. Components shall be

Clamps

high-strength, higkconductivity
copper alloy.

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

Copperclad steel, 3M4nch minimum
11 Rod Electrodes  diameter, 10 feet (3,000 mm) long,
coupling type unless otherwise note

10 UFER Ground

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

Instrumentation shall be grounded ¢
a separate instrument ground, whic
shall be isolated from the main

13 Instrument Grounc equipment ground. The instrument
ground shall be connected to the m
equipment ground with a single
connection only.

Well Pipe: 8 inches NPS by
maximum 12 inches long, precast

; concrete or fiberglass pipe with
Grounding Well belled end.

= Components

Well Cover: Cast iron, high impact
traffic rated cover with legend
"GROUND" embossed on outer fac

Indoor Locations: Epoxy type
anchors and heawjuty, galvanized

Anchors and steel screws and bolts.

15
Fasteners Outdoor Locations: Epoxy type or

Red Head anchor bolts and stainles
steel screws and bolts.
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4.5 Raceway and Boxes

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

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

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

PVC coated. Provide cast metal or

nonmetallic boxes.

Under Slab or Below Grade:
Schedule 40 PVC conduit encased
concrete. PVC Coated rigid steel
factory bends greater than 22.5
degrees and for stulps through
concrete slabs.

On Grade: Schedule 40 nometallic
conduit encased in concrete. PVC
Coated rigid steel factory bends

1 Conduit greater than 22.5 degrees and for
stubups through concrete slabs.

Outdoor Locations, Above Grade:
PVC coated rigid steel conduit. PV
coated cast metal outlet, pull, and
junction boxes.

In Slab above Grade: Rigid Steel
Conduit.
Exposed Dry Locations: PVC coate

Rigid Steel Conduit. PVC coated
cast boxes.

Concealed Dry Locations: Provide
galvanized rigid steel.

Locations subject to Corrosive
Atmosphere: PVC coated rigid stee
Provide PVC coated cast or sheet
metal boxes.
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Commercial/Office Type Installation
EMT and IMC conduit is acceptable
This will not be accepted in any oth
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: 3,00(si concrete.

Pouring: Consolidation of
encasement concrete around duct
banks by hand pudding, (no
mechanical vibration).

Admixture: A workability admixture
Concrete shall be used, which shall be a
Encasement hydroxylated carboxylic acid type in

liquid form. Admixtures containing

calcium chloride shall not be used.

Pigment: Concrete contains integra
red-oxide coloring pigment in the
proportion of 8 pounds per cubic ya
of concrete.

Couplings and Thread Protectors:
Threaded conduit shall have couplit
on one end and a thread protector ¢
the other to protect the threads duri
normal handling and storage.

Metal Conduit Fittings: Galvanized Metal conduits shall be
4 Raceway Fittings iron or galvanized steel with steel  joined by threaded

conduit. Minimum of five threads foi couplings only, with the

threaded conduit. conduit ends butted.

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

PVC Coated Fittings: Fittings for us
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 nen
metallic to metallic.

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

Standard Bushings: Galvanized ste Provided for the

or malleable iron. termination of all
Grounding Type Bushings (Conduit conduits not terminated
1"): Insulated bushings with insulate in hubs, couplings or

inserts in metal housings. insulated throat
connectors.

Locknuts: One interior and one For all conduit

exterior.- Designed to securely bon( terminations not

the conduit to the box when provided with threaded

tightened: Will not be loosened by hubs and couplings.

vibration.

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

Rain tight Condu
conduit hubs, or approved equal.

Requirement: Changes in direction
conduits shall be made with fittings

5 Bends and Offsets or bends, meeting the requirements
NEC & minimum bend radius of the
cable.
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Approved factory fittings: bends anc
offsets for normetallic conduit or
plastic coated steel shall be factory
approved.

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

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

6 Conduit Seal Requirement: Conduits entering
enclosures outdoors or in wet areas
shall enter thro
approved equal, or threaded
openings.

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

Conduits and Raceways: Provide a
solid or stranded bare copper or gre
insulated copper solid or stranded
ground wire.

Construction: Minimum 16 gauge  Material to be confirme
galvanized steel with stainless steel based on location.
hinged cover and neoprene gasket.

7 Grounding

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

Ground Lug Kit: #1632 tapped hole
provisions.

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

Trafficable Cover: Any putbox or
manhole larger than 24 x 24 shall
have trafficable steel covers. Gast
frame, galvanized steel, adjustable,
high impact traffic cover (F20 load
rated).

8 Junction Box

Pull Box, Vault,
9 Hand Hole,
Manhole
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Non-trafficable Cover: Concrete.
Construction: Preast concrete.

Label: Cover shall be engraved witt
the words: #APOWE
ACONTROLSO6, COMN
ATELEPHONEO or s
applicable.

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

Other: Consider sump, lifting lugs,
and conduit knoclouts.

Orientation: Generally parallel or
. perpendicular to roadways, building
10 Installation of etc.

Raceways :
¥ Spacers: Place spacers in duct ban
minimum 10 feet apart.

Consider drainage of moisture from
11 Drainage conduits and pulboxes. Consider
drainage arrangement for pull box.

All steel conduit, exposed to weathe
or in contact with earth, shall be re
galvanized after threading with
"Galvanizing Powder M321"
(American Solder and Flux
Company); "Zincilate 810"
(Industrial Metal Protective, Inc.);
"Zinc Rich" coating (ZRC Chemadt
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 Ibs

13 Pull Wire Jet Line, Cat. No. 232, polyolefin, o
approved equal. Pull line shall be
secures at both ends to ensure futu
accessibility.

12 Re-Galvanizing
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Transition: Galvanized Rigid Steel
Conduit shall be installed from belo
grade to above grade.

Corrosion Protection: Steel conduit
contact with earth shall be protectec
by "Scotchwrap" 10 mil tape appliec
in double thickness using 50 percer
lap turns to 6 inches above grade a
6 inches beyond transition.

Underground

= Conduit Transition

Expansion joints: Shall be used wh
required.

Supports: Do not use wire, ceiling
support wires or perforated pipe
straps to support conduit.

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

a. Conduit Size: ¥z inch throughl114
inch, Maximum Spacing: 5 feet.

b. Conduit Size: 11/2 inch and large!
8 feet, Maximum Spacing: 8 feet.

15 Conduit Supports
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4.6 Electrical Equipment Identification

June ,

LAST UPDATED
STU 2024

This document outlines all requirements for labelling
0 Scope and identification of electrical equipment and cables

1-inch high block letters cut in stencil and applied wi
yellow paint on a flablack background. Label to

include:
1 Transformer . Transformer number.
Identification  _ primary and secondary voltages.
- Rated KVA.

- Arc Flash protection label.

Engraved three layer laminated plastic, white letters
black background for normal power and white letters
red background for emergency power. Communicati
and control cabinets shall be labeled with white lette
on green background. %i@ch lettes for Equipment

; Number, 1/4" letters for additional details. Label to
Switchgear /  jnclude:

Switchboards _ gqyipment number.
/'MCC /Panel _yjgjtage rating.

2 /Electrical - _ cyyrent rating.
Equipment  _ Number of phases.
Enclosure

- Connection type.

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

- Arc Flash proteabn label.

Identification

Yrinch high white characters onivtich wide black

FEBIREEE stick on tape placed on the wall directly above the
Outlets, .. o
o device if the device is wall mounted. Place the tape
3 Lighting . . .
Switch the device enclosure if the device is not wall mounte
. Label shall identify the circuit numberofn which the
Identification

receptacle or lighting switch is fed.
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Disconnect  Engraved, laminated plastic, not less than iilthick
Switches, by 3/4in by

Motor 2-1/2-in with 3/16inch high white letters on a black
4 Starters, background.
Control Label shall identify the device by the name of the

Stations, etc. €duipment it serves.

Engraved, laminated plastic, not less than Anlick
by 3/4in by 2-1/2-in with 3/16inch high white letters
Junction or  on a black backgrountlabel shall identify the name c

> Terminal Box humber of the junction or terminal box.
Branch Wrap-around labels (T&B, BRADY or 3M) showing
6 Circuits in circuit number.

outlet boxes

Panelboard Complete 8 1/2nch by 1%inch typewritten directory
7 Df'met oar mounted in the inner door under a clear plastic cove
Irectories in a metal frame.

8 Raceway Refer Raceway and Boxes design guidelines.

Type: Manufacturer's standard preprinted, flexible o
semirigid, permanent, plastisheet conduit markers,
minimum of 3 mils thick and-1/2-inch wide extending
360 degrees around conduits; designed foresdiiesive
attachment to conduit.

Conduit Label: Indicate voltage of conductor(s).

Markers Warning Labels: In addition to standard label, identi
conduits containing conductors above &@ts with
"DANGER - HIGH VOLTAGE".

Location: Furnish markers for each conduit longer tr
10 feet. Space 20 feet on center.
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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 letter
- Emergency System: Orange wi/black letters.

Legend: 15-kV System: Nominal 144V, 13.8kV,
13.2kV, 12.5kV- 480 Volt System: Normal 480/277
volts- 208 Volt System: Normal 208/12®lts - Fire
Alarm System: Fire alarmTelephone System:
Telephone.Data/Communication System:
Data/communications.

Tag: 19 gauge brass round tags with conduit numbe Confirm
pressure stamped onto the tag arid2Linch predrilled conduit
mounting hole. numbering
scheme with

Letter Size: Minimum height %inches.
IEUA.

Installation: Attach with 316 stainless steel clamps a
each end and at least once in every 50 feet near the
midpoint of exposed conduit in ceiling spaces, surfa

mounted, and inside manholes and hand holes.
Conduit

10 Identification

Above Grade Higher than 15 feet: Provide large whi
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.
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Manufacturers:

- Brady.

- Thomas & Betts.
-3 M Co.

- Or equal

Description: Cloth, tape, split sleeve, or tubing type
wire markers, seladhesive.

Locations: Each conductor at panelboard gutters, pt
boxes, outlet and junction boxes, control panels, mo
controllers and starters, and each load connection.

11 Wire Markers
Legend:

- Power and Lighting Circuits: Branch circuit or feeds
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
neutr al with the circui

Secure all labels and nameplates with-tshping
stainless steel screws.

12 Fasteners Use contact type permanent adhesive where screws
cannot or should not penetrate the substrate.

Manufacturer's standard "DANGER" signs: 20 gaug:
steel; red, black and white graphics;ifiéh by 10inch
size preferred; recognized standard explanation
wording (e.g. HIGH VOLTAGE, KEEP AWAY,

Baked Ename BURIED CABLE).

e Danger Signs

High Voltage MetalClad Switchgear Enclosure Door:
ADANGER HI GH "\KBEHPTOATE
AUTHORI ZED PERSONNEL ON
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El ectrical Room Entry D
VOLTAGE i KEEP OUT, AUTHORIZED
PERSONNEL ONLYO.

EngineGener at or Unit e U3$Eo
HEARING PROTECTION".

Electrical equipment with multiple sources of power:
"WARNING - THIS EQUIPMENT IS SUPPLIED BY
MORE THAN ONE POWER SOURCE". Then list tr
sources.

Width: Minimum 3inch.
Thickness: Minimum 5 mm.

Type: Foil bonded polyethylene tape, detectable typ
with suitable continuous warning legend describing

Underground buried electrical lines.

Warning Tape
Color: Conform to APWA uniform color code using
ANSI zZ535.1 safety colors. Text shall be blackngh
minimum letters.

14

1 Wire labels within a panel should have
consistent font types and size
9 Patch cable labeling should be as follows:
0 Location:PatchPanel#:PanelPort#s
o0 SwitchName:SwitchPort
For example:
o PC4:PPA:12
0 RP5SGS1B:P2

Labels
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4.7 Dry-Type Transformer

LAST UPDATED June , 2024

This document outlines all
requirements for singiphase and
threephase general purpose,
individually mounted, dnitype
transformers of the twainding type,
self-cooled, with primary voltage
between 480 V and 38V, secondary
voltages 606volts 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 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 dnytype. All
Standard Dry threephase transformers shall have
Type Transformers threewinding primaries and three
winding secondary.

0 Scope

2 Operation

Insulation as followst. 2kVA and
below- 150°C insulation systetn. 3
through 30 kVA- 180°C insulation
systemc. 45kVA and above 220°C
insulation systenRequired
performance shall be obtained

5 Insulation System without exceeding the insulation
indicated temperature rise in a 40°C
maximum ambient, with a 30°C
average over 24 hours.
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Flameretardant: Insulation material
shall be flameetardant and shall nor
support combustion as defined in

ASTM Standard Test 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 transforme
shall be capable of carrying a 30
percent continuous overload withou
exceeding a 150°C rise in a 40°C
ambient.

Surface Temperature Rise: Limit
surface temperature rise to maximu

of 50°C.
. Designer shall specify latest industr
6 iore artl)lc_l Coil standard construction for dry type
SSEMDIIES transformer.

25 kVA and larger: Primary winding
with 6 taps; two 2.5 % increments
above fultrated voltage and four 2.5
% increments below fultated

7 Taps voltage.
< 25 kVA: Primary windings with
two taps at 5 percent below full rate
voltage.
< 1 kVA: No taps are required.
Basic Impulse Designer shall specify required BIL.
Level

Ground core and coil assembly to
9 Grounding enclosure by means of a visible
flexible coppergrounding strap.
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Material and Finish: The enclosure
shall be made of heavy gauge steel
and shall be degreased, cleaned,
primed, and finished with ANSI 61
color weatheresistant enamel.

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

Temperature: The maximum
temperature of the enclosure shall r
exceed 90°C.

On units rated below 3 kVA,
encapsulated, the enclosure

10 Enclosure construction shall be totally enclose
nonventilated, NEMA 3R, with
lifting eyes as required.
On units rated 3 kVA and above, tht
enclosure construction shall be
ventilated NEMA 1 suitable for
indoor use, with lifting lugs as
required. All ventilation openings
shall be protected against falling dir
and water.

On outdoor units, the enclosure sha
be ventilated, NEMA 3R suitable for
outdoor use, with weather shields
over ventilation openings.
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4.8 Liquid -Filled Transformer
LAST UPDATED June , 2024

This document covers liquitilled,
pad mounted distribution transforme
with primary voltage betweenkv

0 Scope and 35kV, secondary voltages 600
volts and less, and capacity ratings
between 5&kVA and 2,500kVA.

- Cooper Transformer.

- Cutler Hammer / Eaton Corp.

- General Electric Company.
1 Manufacturers - Siemens.
- Square D Company / Schneider
Electric.
- Approved equal.
1. Class OA 65° C, seffooled (OA)
for transformers rated less than 1,5(
kVA.
2. Class OA/FA, 55°/ 65° rise, self
cooled (OA) and equipped with

2 Caeling Cles thermostats, and control system for
future forced air (FFA) cooling
(provisions to add fans for FA rating
for transformers rated 1,50/A and
above.
Oil conforming to IEEE C57.106. Or FR3 or similar non
3 Insulating Liquid flammable, bie
degradable liquid.
: Designer shall specify latest industn
. Coneivaien standard construction.
5 T +/- 2.5%, +£ 5 %,-7.5 % and10 % 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 coppergrounding strap.

Door: Three point latching door for

8 Construction .
security.
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Tank Cover (45 to 1,00RVA):
Bolted cover for tank access.

Tank Cover (1,50&VA to 2,500
kVA): Welded cover with hand hole.
Drain Valve: Oneanch drain valve

with sampling device in lowoltage
compartment.

Fill Plug: Oneinch upper fill plug.
Cabinet (45 kVA to 1000 kVA):
Minimum 20Ginch deep cabinet.

Cabinet (1,00kVA to 1,500kVA):
Minimum 24inch deep cabinet.

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

Divider: Steel divider between high
voltage and lowvoltage
compartments.

Lifting lugs: Quantity (4) to suit
weight and size of transformer.
Ground Pads: Stainless steel groun:
pads (45kVA to 500-kVA), Stainless
steel NEMA 2hole ground pads
(750-kVA to 2,50CkVA).

Cabinet Hinges and Mounting Studs
Stainless steel.

Bolts: Pentehead captive bolt.

Insulation: Insulating Bankets for
secondary terminatiorshall be
ASTM D1048 Type Il, Class 1.
Insulating Blankets shall B&alisbury
Salcor blend of prime EPDM that is
highly flexible, corona resistant
polymer with antiaging and
weathering qualitieor equal
Standard Accessories: IEEE
C57.12.00 and ANSI C57.12.55.

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

Fuses: BayO-Net fuses in series witt
ELSP partial range current limiting

fuses (BayO-Net and current limiting
type fuses sized for the transformer;

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

Signs: High voltage warning signs.
Bushing Wells: RTE (1%&V, 200

amp type HTN) bushing wells
conforming to IEEE 386.

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

Low voltage Bushings (75KVA to
2,500kVA): 6-, 8, or 10hole spade'.
10-hole equipped with supports).

10 Bushings

Insulated connectors (lodateak type
elbow connectors with test point).

Include:
11 Primary - Bushings.
Terminations - Cable shield adaptor.

- Insulated parking stand bushings.
- Insulated protective cap for each
insulated parking stand bushing.

Wash Treatment: Phosphate wash
pretreatment to assure coating
adhesion and inhibit corrosion.

Primer: Three (3) step
electrodeposited and owrardened
epoxy primer (Ecoat) to protect
o against moisture, salt, and other
12 Finish 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 standa
dark gray finish (ANSI 61).
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4.9 600-Volt Variable Frequency Drives
LAST UPDATED Sep1,202 5

This document covers Variable
Frequency, Variable Voltage Drives
for speed control of motors up to 60
VAC.

Preferred: Consideration oSquare
- Allen Bradley / Rockwell D Co. / Schneider
Automation ElectricandCutler

1 Manufacturers The following may also be Hammer/ Eatorare
considered: applicable for rehab anc
- Square D Co. / Schneider Electric retrofit conditions.
- CutlerHammer/ Eaton

VFDs rated less than 50 HRp@ilse
units.

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 motor
with voltage rating as indicated on
drawings.

Displacement Power Factor of 95 %
or higher throughout the entire
operating speed range, measured &
VED input Terminals.

0 Scope

2 Rating

4 Power Factor

5 Service Factor 1.0.

VFD shall be capable of operation ii
an ambient environment of +10 to
+40 degC, 0 to 95% necondensing
humidity.
- Circuit Breaker Per UL 489 with
minimum symmetrical interrupting
capacity to match source switchboa
and door interlocked external
operator; or
7 Input Protection - Input line highspeed, current
limiting fuses rated 200 kA
interrupting current specifically
designed for solid state applications
in conjunction with a solid state
instantaneous overcurrent trip unit ¢

6 Environment
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at 180 percent of motor full load
current rating.

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

» Power factor and Phase Rotation:
8 Rectifier Insensitive to three phase rotation ¢
the ac line and shall not cause
displacement power factor of less
than .95 lagging under any speed a
load condition.

Variable Voltage, Variable
Frequency, Pulse Width Modulated
(PWM). Other types of inverters suc

9 Inverter as current source inverter (CSl),
voltage source inverter (VSI), and
flux vector drive (FVD) units are not
acceptable.

120 percent of rated full load curren
for one minute at maximum ambien
temperature (150 percent for conste
torque VFD).

Acceleration /deceleration time:
Independently adjustable from one
second to 60 seconds.

10 Overload Capacity

Full-time current limiting: Adjustable
to limit the current to a preset value
which shall not exceed 120 percent
the controller rated current, whilst
maintaining V/Hz ratio constant.

11 Settings
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Short time starting override: Shall
allow starting current to reach 175
percent of controller rated current tc
maximum starting torque.

Minimum and maximum output
frequency: Adjustable over the
following ranges:

a. Minimum frequency 6 Hz to 50
percent of maximum selected
frequency.

b. Maximum frequency 40 Hz to 60
Hz.

The controller efficiency shall not be
less than 95 percent at 100 percent
speed, and not less than 85 percen
60 percent speed.

12 Efficiency

The controllers shall be capable of
being restarted into a motor coastin
in the forward direction without
tripping. The controllers shall be
capable of flux braking at start, to
13 Braking/ Coasting stop a motor coasting in the reverse
direction before starting speed ramj
up.
Coast, controlled ramp, or dc
injection selectable modes of
stopping.
VFD shall include external fault
reset capability. All the necessary
logic to accept an external fault rese
contact shall be included.

14 Fault Reset

- Instantaneous ovaurrent.

- DC bus ovetvoltage: Static
overspeed (ovelrequency)
protection.

15 Internal Protection - De-saturation circuit (drive
inverter section transistor base
current to zero during a fault).

- DC bus discharge circuit witt
indicator.
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- Overvoltage.

- Overfrequency.

- Static Overspeed.
- Stall.

16 Output Protection

All VFDs must have primary control All I/O needs to be
signals hardwired to I/O of the wetted from the VFD
controller.

Additional status and diagnostics de
will be transmitted over Ethernet.
Primary Control

Signals Primary Control Signals:

- Hand Status

- Auto Status

- Run Command

- Run Feedback

- Speed Command

- Speed Feedback

- Ethernet IP card.

- Keypad with integral display for
controlling the VFD, manual
speed adjustment, resetting fault
and setting drive parameters.
Keypad can be remote mounted.
Parameters can be stored in ©hion
volatile memory on the keypad.

- "Hand-off-autobypass" switch.

- Bypass "stogstart" push buttons.

- Control circuits <= 120 volts and
supplied by internal control powe
transformers. Control power
transformers shall have additionz
capacity as required by external
devices indicated on the drawing
Control power transformers shall
be equipped with fuses each
primary and secondary phase le¢
and one secondary lead grounde

- Analog 420mA speed input and
output for remote speed indicatio
and speed control

- Internal PID controller

17

18 Controls
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- Contacts for 'run status', 'auto
selected' and 'fault’
- Drivers shall communicate
Ethernet CIP without use of third
party communication
Hardwired shutdowns may vary Hardwired ShuDowns
depending on application. with Status to SCADA
over Ethernet

Not every item below wilapply and

there may be atitional items not Note that all motor

listed. protection alarms and
emergency stops will be

Below are some example§signals nardwired to shut

_ which will terminate at théocal down the motor, which
19 Hardwired Shut  \ED/overload andead oveethernet. Will continue to protect
Downs These signals are hardwired to shut the motor in the event o
down the pump/motor: a loss ofethernet

connection or failurefo

1) Motor Over Temperature Alarm 1€ controller.

2) VFD or Motor Failure

3) Motor Overload These alarmdjardwired
4) Eztop to shut dowrthe motor,
5) High Discharge Pressure are not capable of being
6) Low Suction Pressure bypassed from SCADA.
7) Backflow

Ethernet for all VFDshould be
routed and designed in a way to
minimizesingle points of failure.

For equipment that hasdundancy,

e.g. multiple influenpumps, there

should be at least 2 RedBoxes to
Ethernet minimize the possibility of all

AL Requirements influent pumps failing at once.

This same concept should be applie
when designing the I/@yout for all
pumps/motors. The contractor neec
to be able to present/demonstrite
IEUA how they minimized single
points of failure in the design.
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Remote 1) Remote Reset
Commands from

SCADA over

Ethernet

21

1) Communication alarm for any
loss of communication with any
device
22 SCADA Alarms 2) Power failure alarm for loss of
any power supply to a Stratix
ethernet switch.
1) Individual Alarms Monitoring signals may
a) Seal Leak Failure vary depending on
2) Power Monitoring application. Not every
a) kw itemwill apply and there
b) kWh may be dditional items
c) Volts not listed
d) Amps
e) Voltzamp reactive
Designer shall provide specification
to ensure a neat wiring installation
24 Wiring with top/bottom entry specified and
details similar to control panel desig
guideline.

Enclosure: The complete drive
package, including input line
reactors, fuses, circuit breakers,
isolation transformer (where
required), filters (where required),
shall be installed in a dedrbnt
enclosure. Enclosure shall conform
NEMA 250, NEMA ICS 6 ad
NEMA ICS 7 requirements.

Mounting & Lifting: Suitable
mounting and lifting facilities shall b
provided.

Identification: Relays terminals and
special devices inside the enclosure
shall have permanent markings to
match the identification on the
manufacturer's wiring diagrams.

Monitoring
23 Signals over
Ethernet

25 Enclosure
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The control panel shall provide
diagnostics for the type of fault,

26 Diagnostics warning, etc. The drive shall be
capable of storing 10 events with a
time and date stamp for each event

- Run command and a speed
command from the master controlle
- When VFD selector switch is in
"Hand" position the load runs and
speed is controlled from the VFD
control panel

- When the selector switch is in the
"Off" position, the load does not run
- When the selector switch is in the
ARemoted positio
turned on and off by the master
controller and the speed shall be
controlled by the master controller.
The VFD shall generate a discrete
output signal for transmission to the
mastercontoller when the VFD
selector switch
position. This output signal shall be
suppressed if remote control selectt
switch is not in
- In specific applications (if required
when the VFD selector switch is in
the ABypassoOo pos
be turned on and off by the bypass
AStAtrapo push bu
bypass contactor. The VFD shall nc
be used to control the load when thi
selector switch
posiion.

Pilot Light: Bypass will have pilot ~ Designer to confirm
light to indicate whether operating ir with IEUA whether
bypass or normalf required bypass is required. For
| example where there is
standby pump, confirm

Sequence of

el Operation

Manual Control: Full manual contro
when bypassedr requwfad - whether individual VFD
Motor overload protection: Still bypass contactors are

required to operate in Bypass mode necessary.
if required

28 Bypass
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Transition: Transition to manual
bypass only when VFD at zero spgee¢
if required

Point of Common Coupling:
Horizontal bus of switchboard
supplying power to VFD.

_ Limits: IEEE 519.

29 g?srtrggir;'ﬁ Worst case operating conditions: 1(
percent total harmonic voltage
distortion and commutation notches
up to 36,500 volmicroseconds.

Harmonic filters: as required.
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4.10 Lighting

- LAST UPDATED June , 2024

0

2

3

Scope

Luminaire
Manufacturers

[llumination

Luminaire Type

This document outlines the
requirements for lighting and lightin
controls.

Halophane, Lithonia, or others as
approved by IEUA.

Local codes: Where minimum
requirements in the local codes are
more stringent than the guideline
requirements the more stringent
requirements shall take precedence

Plant road lighting: 0.5 fc
General Plant Areas (not task

lighting): 15fc
Working areas, visual tasks

performed occasionallg0 fc, 0.6
avg/min.

Work Station/Task lighting: 50 fc
Plant Road lighting: 0.5 fc
Process/Mechanical Room: 30 fc
Truck Loading Area: 30 fc
Electrical Room: 35 fc

Control Room: 50 fc

Restroom: 10 fc

Storage Room: 10 fc

Stairs: 5 fc

Outdoor: Dark Sky Compliant LED
lighting shall be used.
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Indoor: LED lighting shall be
preferred, fluorescent lighting
accepted.

- High Efficiency.

_ - High Power Factor.
4 Ballast / Driver - Rapid Start.

- Low Harmonic.

Requirement: All lighting shall be
accessible for maintenance.

Outdoor lighting poles: Shall be
hinged poles, where feasible, to allc
luminaire to be lowered for access.

Wall Mounting: Consider mounting
luminaires on side wall instead of
ceiling where high ceilings or
equipment under the luminaire may
make the fixture difficult to access.

5 Accessibility

Lowering Mechanism: Consider
lowering mechanisms for ceiling
mounted fixtures where ceiling is
higher than 8L/2 ft.

Batterybacked emergency lighting
and exit signs: Shall be installed to
enable safe exit from any area.

6 Emergency Egress Path: Include Iightin_g of
stairways and ladders required to e
an area and lighting of any paths
which may have limited access or
obstacles.

Security lighting shall be provided Designer shall confirm

with time clock control and passive whether lighting is

infra-red motion detector control. required for security
purposes.

7 Security

All outdoor lighting is to have
8 Photocells photocell controlvith motion sensor
control

All indoor lighting to have occupanc
lighting control to turn off the light
when no one is present.

Occupancy
Control
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4.11 Two-Way Radio

LAST UPDATED June , 2024

This document outlines all Two way data
requirements for a twway radio Communications bridge
system for high speed wireless date will consist of a point
transmission from point to point system utilizing licensec
0 Scope with[n the SCADA system, qonsistin radio frequencies in the
of wireless communication links, 18 GHz and 23 GHz
antenna systems, uninterruptable  bands.
power supplies, communitan link
surge protection and power line suri
protection.
- - Cambium Networks (4.9 GHz). Licensed only, unless
- Cambium Networks (18 GHz  approved.
) point-to-point licensed)
- Radio preferred. Each new radio must
. Manufacturer/  _pTp 800 series, 18 and 23 GHz inejude a license for
Model - Cambium Networks PT820, management in
licensed frequency radios Cambium Networks
Wireless Manager
2 - Antenna - Commscope/Andrews
Manufacturer - RadioWaves
The system shall be compatible witt
3 Compatibility the existing tweway radio
equipment.
Electrical Power supply to the radio shall be v
4 Requirements a battery backed source or UPS.
Communication  In accordance with NFPA 780.
5 Link Surge
Protection

Radio equipment connected to AC
circuits: Shall be protected from
power line surges.

Power Line Surge Standards: Shall meet the
Protection requirements of IEEE C62.41.1 and
IEEE C62.41.2.

Fuses: Shall not be used for surge
protection.
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13

Radio Path Study

Antenna Mounting

Radio System
Component
Mounting

Antenna
Requirements

Antenna Cable
Requirements

Grounding &
Bonding

Antenna
Installation

LAST UPDATED

Designer shall allow for a radio patfr
study to be performed to confirm sit
specific communication requiremen
determine system deficiencies and
determine antenna mounting height
unless otherwise provided by the
Agency.

Mount using manufacturer provided
heavy duty listed mast bracket. No
chain type mounting hardware. Only
solid, bolt on mounts to be used.

Other than the antenna and cabling
install radio system components
within an enclosure on a back pane

Omni Directional Antenna: Use only
where shown.

System Gain: Cabling shall be
installed to provide adequate syster
gain.

Environmental Design Conditions:
201.2 km/hour 125 mph wind and 1
mm 1/2inch radial ice.

Material: Fiberglass.
Lightning protection: NFPA 780.

Grounding conductors: minimum 32
strand, No. 10AWG copper.

Transmission cable: low loss Times
Microwave type LMR400 with N
type connectors and strapped at
twenty four inch intervals using
stainless steel straps.

Continuity: Cable shall be one
continuous section without splices ¢
connectors other than at the ends.

Ground and bond all system
components in accordance with IEE
Standard 142.

Tubular radiator elements: Pluggec
to prevent wind vibration fatigue.
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Vertical tubular elements: Drain holt
near the bottom.

Exterior connections: Snug, filled
with silicone grease, and properly
sealed with heashrink wrap suitable
for installation in specified ambient
conditions.

Standards: Radio and antenna
structure design and installation to

Antenna conform with current revision of
14 Structures ANSI/TIA/EIA 222.

(Towers and Acceptable manufactures:

Monopoles) - Valmont
- Sabre Industries
- Or equal
All radio links will be supplied with  Standalone security
256 bit encryption. panels for each building

The general contractor
will provide conduit for

15 Security the security panels.
IEUA will contract
separately for the
security system from
Southwest.

16 Warranty Require two year extended warrant

Provide one business network port i Potentially combine

each electrical room or control roonr Remote 1/0 with remote

for VOIP phones. Provide SCADA terminal

control cabinet thin client is

referred where feasible. Rear acces

is preferred where practical.

18 Fire Alarm Fire alarm for all new buildings

17 Network Ports
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4.12 Motors

LAST UPDATED June , 2024

This document covers motor design
0 Scope requirements. This does not includ
actuator motors.

- WEG.
- US Motors / NIDEC.

- BALDOR.
1 Manufacturers - SIEMENS.

- GE.
- Or similar approved.

PT100 RTDs: Motors > 500 hp. Twc RTDs may be required
per phase, separately brought out. on smaller motors

Motor temperature switch (bi depending on the

) ¥'\gnmd|2?at o metallic) for all motors 30 HP and ~ @pplication.
peratu larger and all VFEdriven motors
Protection
Terminal Box: All temperature
monitoring to be wired to separate
terminal box.
PT100 Bearing RTDs shall be fitted
. for the motor if:
Bearing . . .
- The driven machine (e.g. pump) is
3 Temperature . . . SN
. fitted with bearing protection; or
Protection . ;
- The motor is a medium voltage
motor.
For motors driving loads prone to
4 Torque Protection jamming provide electronic shear pi
protection.
Ball or roller type (other than bore
5 Bearings hole motors) lubricated with extremt
pressure grease.
Required on air blower motors or ~ Smaller motors may
Vibration motors larger than 500 HP. require vibration
6 Monitoring monitoring. TBD on a
caseby-case basis.
Provide anticondensation heaters ol
all indoor motors 100HP and larger
7 Anticondensation and all outdoor motors 50HP and

Heaters larger. Indoor high humidity areas
should be considered on case by ce
basis (Example: RDT & Dewatering
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Low voltage motors shall be NEMA

ENEENEY Premium Efficiency Motors.
Mot ors O 500 hp: Variations tothese
where possible. guidelines may be
7.5 hp O Mot ors requireddependingon
9 Voltage phase, where possible. availability of voltages.

Motors < 7.5 hp: 480 V, 208 V, 120
V, single phase or three phase as
necessary.

10 Service Factor 1.15.

Class F insulation on a Class B
temperature rise.

Speed Range: Operate within the
speed range required without over
heating.

Windings: Inverterrated insulation
for all VFD driven motors.

Bearings: AlIl VF
Variable 25hp shall be equipped with shaft
12 Frequency Drive grounding rings and insulated
outboard bearing.

Package Bid: For large medium
voltage drives and motors the
specification shall be for a package
including both the drive and motor
and shall including works testing of
the package (string testing).
Locked rotor kVA per horsepower
13 LoE e (Rl shall not exceed Code Letter G (5.6
Current 6.29 kVA/hp) forall motors.

Designer shall ensure motor
specification covers all torque
requirements suitable for driving the
specified load.

11 Insulation

14 Torque
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4.13 Low-Voltage Switchboard and MCCs

LAST UPDATED June , 2024

This document covers LoWoltage
Main and Distribution Switchboards

0 Scope and Motor Control Centers (MCCs)
design requirements.

Consider the following: Standard AOI library

Switchgear: Rockwell Automation ~ Wwith intelligent MCCs
Allen Bradley, CutletHammer,
1 Manufacturers SquareD

MCCs: Rockwell Automation Allen
Bradley (preferred), may also
consider Eaton, SquareD

Wastewater Pumping, Treatment  Applies for ground and
2 Bus-Material Plants: Tin plated copper bus bars. neutral bus as well.

Other: copper.
Extend the full length of the

e Bl ElEuine switchboard.
4 Bus- Insulation Fully insulated bus bars.
5 Segreqation All devices shall be individually
greg mounted and compartmented.
Bolted connections accessible from Rear access is generall
the front for maintenance. not required or providec
_ Backto-back
6 Connections switchboards shall only
be provided with
approval.
- All new MCCs and critical large
loads shall have power metering
including KW, KWH, volts,
7 Utility Metering amps, and var.

- Power metering shall use SEL o
AB PM 5000.

- All Breaker and Switchgears she
use SEL protective relays.

Switchboard shall generally be

arranged such that the incoming

8 Arrangement section is on the left and loads are ¢

the right. Incoming section should

not be on the right unless approved
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Fully equip spaces for future device
with bussing and bus connections,

9 Future insulated and braced for short circui
currents. Furnish continuous curren
rating.

10 Spare Space 20% spare space shall be allowed.

All feeder protection and motor
starters shall utilize circuit breakers
the disconnect means. Circuits sha
not be solely protected by fuses.

11 Circuit Protection

Circuit breaker protection Provide meter at each
coordination: Coordinate upstream Power Center main
protection and downstream protectic breaker and MCC main
and loads. Designer shall provide  breaker and connect to
evidence of timeurrent protection  plantwide SCADA.
grading. Obtain power data from
large individual motors
directly from VFDs.

Motor protection circuit breakers:
Magnetic only is acceptable, with th
motor overload protection and
contactor providing the lorgme
overcurrent protection.

Circui t breaker s
Circuit Breaker 250 A: Shall have adjustable trip
12 Overcurrent units.

Protection Circuit breakers
800 A: Shall be provided with
electronic trip units, with adjustable
long time, short time and continuou:
current pickup and adjustable time
delays.

Circuit breakers with frame sizes
greater than or equal to 1200sAall
include at minimum energsgeducing
maintenance switch with local statu:
indicator.

Ethernet communicatiotyseE300
OL modules with power monitoring
capabilities.
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Circuit Breaker
Ground Fault

Monitoring - Main
Incoming Section

Monitoring &
Protection- Motor
Starters

LAST UPDATED June , 2024

Ground fault protection shall be
provided on main
800 A or where appropriate.

Power monitoring: Shall be providec
on all incoming sections for
switchboards >100 A. Allen Bradley
power monitor 142618-E 5000
series with Ethernetnd optional
Local IOT display #142@®M when
used for monitor
Sections. 0

Measured Variables: P@hase kW,
KVA, kVAr, Amperes and Power
Factor. Power monitor shall also
provide total harmonic distortion.

Harmonics: For switchboards with
large variable speed drive loads the
power monitor shall provide
individual harmonics up to the 50th
harmonic.

Communications: Power monitor
connected to SCADA system via
Ethernet.

Eliminate separate analog meters a If power information is

obtain data from power data from  available in SCADA

VFD. E300 w/ VIC on small non (from VFD or smart

VFD motors > 5HP. Power Monitor overload), analog volt

on whole MCC. and amp meters are nof
required

Power monitoring
hp with Ethernet .

Harmonics: For variable speed drive
motors power monitor shall include
harmonic distortion metering. This

may be provided on the drive itself.

Intelligent motor starters: This
functionality should be investigated
on larger (treatment plant) projects.

IEUA Engineering Design Guideling® a g e 168



16

17

Networked
Starters

Motor Controls
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Overload Relays: Consider the use
E300 Overload Module (or
equivalent) provided with power
monitoring capabilities and Etherner
communications.

Protection Features: Overload, pha:
loss, ground fault, current/voltage
imbalance, jam, over/undervoltage,
over/under power.

Diagnostic Features: %FL Amps,
%Thermal capacity utilization,
Voltage, Power, Energy.

Requirement: Networked Starters a
preferred tdoe hardwired starters in
most applications.

CommunicationsEthernet IP
networked monitoring and control;
Voltage/current/power monitoring

Hand/Off/Auto: On the MCC. In
'‘Hand' the drive is controlled by
start/stop pushbuttons on the MCC.
Start/Stop push buttons shall also b
provided for Local/Hand operation.
In Auto the drive is controlled via
SCADA. Both Hand and Auto
signals should be provided as input:
to the PLC.

Mounted on MCC Bucket:
1. HAND-OFFREMOTE switch,

label black

2. START pushbutton, butteblack,
label black

3. STOP pushbutton, buttored,
label red

4. RUNNING light,red label black
5. FAILED/ FAULTS light,amber
label black

6. RESET pushbutton, buttoblack,
label black VFDs: add the following
items.

1. VFD FAIL light, amber label
black
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during design.

No remote stop/start
station in the field
adjacent to the pumps.
Designer to advise
IEUA if they wish to
pursue this option in a
particular situation that
may warrant itLocal
disconnect switch not
required. Local Estop
pushbutton shall be
lockable.
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2. VFD RUNNING light, lightred,
label black Local at Equipment:

1. ESTOP only, lockable

Twist-to-release, lockable, emergen
stop pushbutton: Located in the fielc
at the actual driven load. This will
open circuit the drive no matter
whether the load is in Local or Auto

Control circuit voltage: 120 VAC.

Variable speed drive speed referen:
Controlled at the drive when in local

mode.

All MCCs must have primary contro Please note that all /0
signals hardwired to 1/0 of the needs to be wetted fron
controller. the MCC.

Additional status and diagnostic dat

18 Primary Control  will be transmitted over ethernet.

Signals
Motor Primary Control Signals
a) Hand Status
b) Auto Status
¢) Run Command
d) Run Feedback
Hardwired shutdowns may vary Hardwired ShuDowns
depending on application. with Status to SCADA
over Ethernet

Not every item below wilapply and
there may be atitional items not Note that all motor
listed. protection alarms and

, emergency stops will be

19 Bg\r/sr\:\gred Shut Below are some example§signals hardwired to shut

which will terminate at théocal down the motor, which
overload andead oveethernet. will continue to protect
These signals are hardwired to shut the motor in the event o
down the pump/motor: a loss ofethernet

connection or failurefo

1) Motor Over Temperature Alarm "€ controller.

Motor Failure
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22

Remote
Commands from
SCADA over
Ethernet

Monitoring
Signals over
Ethernet

Requirement for
Ethernet for MCCs

4)
5)
6)
1)

1)

2)

1)

2)

3)

4)

LAST UPDATED

Motor Overload

Ezstop

High Discharge Pressure
Low Suction Pressure
Backflow

Remote Reset

Power Monitoring

a) kW

b) kWh

c) Volts

d) Amps

e) Voltzamp reactive

MCC Ethernet Switch Power
Supply Failure

There must be at least 2 Stratix
Ethernet switches within an
MCC, with the ability tareceive
power from two power supplies.
There must be at least 2 power
supplies in each MCC, with both
power supplies feedingoth
Stratix Ethernet switches.

The Ethernet switches at the

MCCs must be part of a DLR

network.

Ethernet for all MCCs should be

routed and designed in a way to

minimizesingle points of failure.

For equipment that has

redundancy,

a) e.g. multiple influentpumps,
there should be at least 2
RedBoxes to minimize the
possibility of all influent
pumps failing at once

b) Another example is that if we
had 4 fine screens in an MC(
thathas 2 ethernet switches,
they should be arranged sucl
that 2 fine screens are
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These alarmdyardwired
to shut dowrthe motor,

are not capable of bein¢
bypassed from SCADA.

Monitoring signals may
vary depending on
application.

Not every item listed
will apply and there ma
be additional items not
listed.
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connectedo each ethernet
switch.

c) This same concept should be
applied when designing the
I/O layout for all
pumps/motors.

The contractor needs to be able to
present/demonstrate IEUA how
they minimized single points of
failure in the design.
1) Communication alarm for any
loss of communication with any
Additional device
SCADA Alarms 2) Power failure alarm for loss of
any power supply to a Stratix
ethernet switch.

23
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4.14 Generators

- LAST UPDATED June , 2024

This document covers Generator Si
design requirements.

1 Manufacturers Cummins Caterpillar, MTU, Kohler

Engine shutdown on high water
temperature, low oil pressure,
overspeed, and engine overcrank.
Limits as selected by manufacturer.

Local control panel with MANUAL
3 Controls OFFREMOTE selector switch on
enginegenerator control panel.

0 Scope

2 Protection

Fuel pressure gage, water tempera

4 Accessories gage, lube oil pressure gage on
engine/generator control panel.
5 Enclosure NEMA MG1, Open, Drip Proof.
Mount on skid base with integral fue May require additional
6 Fuel Storage storage fol8 hours full load time depending on
operation. application.

Line to Neutral Voltage THD: <=5
% .

Line to Neutral Individual Harmonic
7 Alternator THVD: <= 3%.

3rd Harmonics: practically zero.
Subtransient Reactance: <=12%.

Volts /Hertz exciteregulator: To
match engine and generator

characteristics.
Voltage regulation: plus or minus 1
8 Voltage Regulator percent from no load to full load.

Manual controls: Ability to adjust
voltage droop, voltage level (plus ot
minus 5 percent) and voltage gain \
control panel.
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10

11

Governor

Load Bank

Communications
& Signals

Electronic governor to maintain
engine speed within 0.5 percent,
steady state, and 5 percent, no loac
full load, with recovery to steady
state within 2 seconds following
sudden load changes. Equip goverr
with means for manual operation ar
adjustment.

Required for standby generator sets If load banks are to be

where the full load is not available fi hired for testing instead

regular maintenance testing or start of permanently installec

up services. design shall include
suitable facility for
connecting temporary
load bank.

Communications:
EthernetAcceptable protocols:
Industrial IP, Modbus TCP

Hardwired signals (form c, dry
contacts): Fault, Running, Available
(Remote & not faulted), Battery Low
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- low oil pressure (alarm & Local alarms and all
shutdown). available information

- oil pressure sender failure (alarm) over ethernet interface.

- low coolant temperature (alarm).

- high coolant temperature (alarm &
shutdown).

- engine temperature sender failure
(alarm).

- low coolant level (alarm or
shutdown selectable).

- fail to crank (shutdown).

- fail to start/overcrank (shutdown).

- overspeed (shutdown).

- low/high DC voltage (alarms).

- weak battery (alarm).

- low fuel daytank (alarm).

Local Alarm and - low/high AC voltage (shutdowns).
Status Monitoring - under frequency (shutdown).

- over current (alarm & shutdown).

- short circuit (shutdown).

- ground fault (alarm).

- over load (alarm).

- emergency stop (shutdown).

- engine oil pressure (psi or kPA)

- engine coolant temperature
(degrees F or C)

- engine oil temperature (degrees F
or C)

- engine speed (rpm)

- number of hours of operation
(hours)

- number of start attempts

- battery voltage (DC volts)

12

1. Ininstance where temporary Twin engine generatsr
generator is replacing utility (two in one bokare not
power for the workthe generator acceptable.
system shall have 100%

13 Temporary redundancy (1 duty and 1 Demands need to be

Generators standby) _ coordinated with the
2. Generators shall be tested onsil \;andorto verify the

with plant load for 24 hours prio starting hp capabilities

to the removal of utility of existing equipment
connection.
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3. Design engineer shall have the (i.e., equipmeninotor
temporary system on its own hps and how they start
drawings, do not intermix with  [VFD, soft start, across
new desiga line etc.]) toallow

4. Design engineer shall, after initi generatorso start large
design, verify plant loads and  motor loads
measure actual inrush current fc
each system when starting large
load with other systems running
and a load study to size the
generator system.
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4.15 Medium -Voltage Switchgear and Circuit Breakers

0

2

3

4

Scope

Manufacturers

Protection

Utility Metering

Motor Starter

LAST UPDATED June , 2024

This document covers Medium
Voltage Switchgear, MCCs and
circuit breaker design requirements

- ABB.

- SIEMENS.

- Square D Company / Schneider
Electric.

- Eaton / Cutler Hammer.

- Or equal

Main Incoming Power supply: Circu Fused switch units may
breaker with overcurrent and groun: be used instead of powt
fault relay. SEL-7510or similar. circuit breakers for
feeders where space or
other project constraints
make this a more
suitable solution.

Main distribution feeders: circuit
breakers with overcurrent and grout
fault relay. SEL-7510r similar.

Motor Starters: Fused contactor witl
multifunction solid state protective
relay such as Multiline Model 469+
or equal. Protection function shall
include the following ANSI function
as a minimum: 51LR, 49, 46, 50GS<
and 27. Metering shall include amp
volts, KVA, KWH, power factor %
and a communication port.

- Power metering shall be provide
for all medium voltage
switchgears.

- Power metering shall include
KW, KWH, volts, amps, and var.

- Power metering shall use SEL o
AB PM 5000.

- All Breaker and Switchgears she
use SEL protective relays.

NEMA Class: E2.

Type: Draw out type.

Fuses: Curredimiting, antisingle
phase trip bar bolted power fuses.

Contactors: Magnetic air or vacuum
break mechanicalatched
contactors.
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To permit the checking of controller
control circuit and pilot circuits with

Motor Starter Test

5 Circui the high voltage deenergized and
ircuit . .
isolated. Locate in low voltage
compartment.
Local/Off/Auto: On the MCC. In No remote stop/start
Local the drive is controlled by station in the field

start/stop pushbuttons on the MCC. adjacent to the pumps.
In Auto the drive is controlled via  Designer to advise
SCADA. IEUA if they wish to

A twist-to-release, lockable, pursue this option in a

emergency stop pushbutton: Locate Particular situation that
6 Motor Controls in the field at the actual driven load. may warrant It.

This will open circuit the drive no

matter whether the load is in Local «

Auto.

Control circuit voltage: 120 VAC.
Variable speed drive speed referen:

Controlled a the drive when in local
mode.

Circuit breaker 125 VDC or 120/240VAC on smalle
control voltage systems.

ProvideEthernetCIP
communications for circuit breaker
status, power monitoring and motor
controls, status and diagnostics.

Control Power Transformer (CPT):
120/240 V secondary. Primary and
secondary current limiting fuses.

8 Communications

Potential Current Transformer (PT):
120 V secondary for monitoring
voltage/power at relays. Primary an

Lowr vl Secondary current limiting fuses.

Transformers
Current Transformers: 5 Amp
secondary. Accuracies shall be in
accordance with ANSI standards fol
the metering and relay applications
indicated. Provide with shorting
blocks for secondary.
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Fusing: The primary and the

secondary of the control power

transformer shall be protected by

current limiting fuses.

Installation: Separate compartment.

Separate CT, PT, CPT shall be

installed for each controller or feede

protection relay.
10 Cable Entry Bottom. where possible
11 Space Heaters 120VAC space heaters required.

Phase: Insulated bus bars.

12 Bus .
Ground: Run the entire length.
Alternate arrangement
Prefer controls and relays in upper may be considered
13 Layout compartments and Circuit Breakers where space is limited ¢
lower compartments only. available only at a high
cost.
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4.16 Panelboard
LAST UPDATED June , 2024

This document outlines the
requirements for panelboards
installed standalone or internal to
MCCs or Switchboards.

Bryant, CutlerHammer, General
1 Manufacturers Electric, Gould {T-E, Square D,
Westinghouse.

Short Circuit Fully rated short circuit current
2 R (t)'r iredl equipment rating. Series connected
ating equipment ratings are not acceptab

0 Scope

T Panelboards and circuit breakers
Rertnperature suitable for use with 75 degC wire &
ating full NEC 75 degC ampacity.

120/240 VAC split phase is not
4 Voltage preferred for power distribution
panel.

Type: Thermal magnetic, moulded,
bolt-on, quickmake, quickbreak.

Multi-pole: Required for mukphase
applications.

Standards: NEMA AB 1.

Handle Padlocking: Designer to
confirm where handle padlocking
provisions are required.

5 Circuit Breakers  GFlI circuit breakers: Include
conventional thermal magnetic trip
and ground fault sensor, rated to tri|
the circuit breaker in approximately
0.025 second for a 5 mA ground fat
(UL Class A sensitivity).

Ground fault sensor rating: To matc
circuit breaker rating.

Ground fault sensor: Pugb-test
button.

Outdoor: NEMA 4X. Confirm any additional

Indoor Wet or Corrosive Area: projectspecific
6 Enclosure Rating NEMA 4X requirements.

Indoor Dry Process or Switch room
Area: NEMA 12.
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NEMA 12: Steel, Polyester Powder Designer shall consider

Coat, Grey RAL 7035. projectspecific
Enclosure Materia NEMA 4X: 14 gauge 316 Stainless additional requirements
7 Steel, Brushed Finish. Areas where SS 316 is

& Finish ) not appropriate (e.qg.
Re?ullremte_nt. Fre]e of ‘T‘ga(;p egges, areas with chlorine mist
metal continuously welded an consider FRP.

ground smooth.

Space: Provide 20% spare space w
pole fillers installed on inner door.

8 Spare Circuit Breakers: Provide three spai

20 Amp single phase circuit breakel
for 120/208 VAC panel boards.

Plating: Tin.
Size: Full sized throughout length o
the panel.

Neutral: Insulated bus rated for pha
current. 1 terminal screw / circuit.

Ground: Copper bus on panel boarc
frame and bonded to the box. 1
terminal screw per circuit.

9 Bus Bars
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4.17 Control Panel & Devices

LAST UPDATED June , 2024

0 Scope

Control Panel

1 Approved
Manufacturers

2 Enclosure Rating

3 Enqlqsure Materia
& Finish

4 Enclosure Lifting

5 Listing

6 Mounting

This document applies to all contrc
panel hardware, excluding
instrumentation, radio equipment,
programmable logic controllers anc
I/O equipment, communication
equipment and humamachine
interface panels, details of which a
provided in separate guideés.

Manufacturer: Hoffman, Hammond
or B-Line.

Control panels shall not have any t
penetrations.

Outdoor: NEMA 4X . Confirm any additional
Indoor Wet or Corrosive Area: prOJe_Ctspemﬁc
NEMA 4X. requirements.

Indoor Dry Process or Switchroom
Area: NEMA 12.

Indoor: NEMA 4 if AC is required.
NEMA 12: Steel, Polyester Powdel Designer shall consider

Coat, Grey RAL 7035. projectspecific
NEMA 4X: 14 gauge 316 Stainless additional requirements.
Steel, Brushed Finish. For example areas wher

G I E f sh q g Stainless Steel is not
erieral Free of sharp euges, m= appropriate (e.g. areas

shall be continuously welded and with chlorine mist)
ground smooth. consider FRP.

Heavy duty removable lifting angle
and/or lugs for panel weight > 150
Ibs.

UL 508A, UL 698A in hazardous
environments or where IS barriers
are required.

UL sticker need to be attached to tl
control panel prior to shipment

General: Channel or raised
equipment pad if floor mounted.
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Vibration: Do not mount on
equipment skid/pad that is subject
vibration.

Heat loading report with requireme Designer shall consider
for 20% buffer to allow for future  air conditioning instead

expansion. of fan-forced ventilation
in areas with dust or
All outdoor control panels with corrosive elements in the

PLCs must include air conditioning air.

Control Panel AC shall be designe:

for a max internal temperature of 8 Incorporate air flow
degrees Fahrenheit considerations within the

panel (re: fans on the

Fanforced ventilation is not doors).

acceptable.

Fans: Fans shall be on the side of
panels, not on the front.

Louvers: Rated to match NEMA
rating and cabinet material.

. Heating and Shade: _
Cooling - Sunshield heat sink assembly ol

approved shade structure for
cabinets in direct sunlight.

- Operator Interface on outdoor
panels must be protected from
sunlight.

- Sun shades provided to efét air
conditioning must provide 80%
coverage from direct sunlight
throughout the day

Insulation:

- Outdoor control panels shall
include insulation with a
minimum rating of R2.

- Thermal blanket wraps for
control panels are not permitted

PanelMount A/C: Hoffman/Pentair

or ICE Qube c/w Ethernet comms

and environmental protective
coating on coils.

IEUA Engineering Design Guideling® a g e 187



LAST UPDATED June , 2024

- Internal panel lighting shall use
LED technology and motion
sensing for control

Switching: Door operated switch.

Line and Load circuits AC or DC

Power: Black.

8 Panel Lighting

AC Control circuits: Red.
DC Control circuits: Blue.
Interlock Ctrl Circuits on the Panel
Energized from Ext. Source:

9 Wiring Colors Yellow.
DC Signal Grounding: Green /
White Stripe.
Equipment Grounding: Green.

Current Carrying Grounded
Conductor (Neutral): White.

Intrinsically Safe: Blue.

Communi cati ons ¢ Appliestoterminal
< 50 V |line to ¢ blocks,circuitbreakers

/0, analog, digital, etc.). ~ and other equipment
10 Minimum Physical 50 V to 120 V | i where conductors are

Separation (discrete /0, power distribution, ~ orminated.
etc.).

Greater than 120 V line to ground:
60 (power distri

Manufacturer: Panduit.
Location: Interior dry locations.
11 Plastic Raceway Installation: Screwed to back panel

Raceway Fill: Fill ratio not to excee
40% of interior cross section.

Secure/Support: Using nylon tie  Include general

wraps / supports attached with epc requirements for a neat
based adhesive. and tidy wiring
installation, including
ease of access to
equipment, layout
requirements, duct fill,
removal of excess wire,

Conductor Hinged wiring loop: Use for
12 Installation transitions from fixed face to hinge:
component. Secure at each end.
Protect bend with sleeve using nylc
sock material. Spiral wrap not
acceptable.
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Terminations: Wires installed ina smooth bends and
compression screw and clamp, ma abrasion protection etc.
of one for field wires entering

enclosure, otherwise maximum of

two.

Splicing / tapping: To be at device

terminals or terminal blocks.

Field Wiring: Terminate all field

wiring on terminals or circuit
breaker.

Manufacturer: Allen Bradley or
Square D.

Type: Mushroom, push to operate,
maintained and twist release type.

Guard: Round aluminum operator

13 Emergency Stop guard installed for critical process
control equipment or areas likely tc
incur incidental contact.

Label: Circular, white letters, red
background, indicates "Emergency

Stop".
Manufacturer: Allen Bradley, Analog instruments
Phoenix Contact. located in different
14 Analog Signal control panels shall not
Isolators be wired in series.
Analog signal isolators
shall be used.
Manufacturer: Allen Bradley or
Square D.
Type: Puskto-test, panepowered,
cluster type Light Emitting Diode
(LED).
LED Color:
15 Status and Alarm 1. Red: Energizede.g. Motor

Indicating Lights  Running, Valve Open, CB Closed,
O/L Relay Energized.
2. Green: DeEnergized e.g. Motor
Stopped, Valve Closed, CB Open.
3. Amber: Control in "Auto" Mode.
4. Blue: Control in "Remote" Mode
5. White: Power On.
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Door Latch:Control Panel Doors

must be able to open to 180 degre:
Provide mechanism to maintain do
open at 90 degreesd 180 degrees

Outdoor/Wet Areas: Provide inner
dead front door panel. Door
mounted devices to be on inner do
Inner door hinged with knurled
finger operable captive screws.

Document Pouch: Metal protective
pouch to hold wiring diagrams and
process information.

16 Enclosure Doors  poor gasket: Attach with oil

resistant adhesive.

Handle: Quarter turn 3 point single
handle with lock hasp.

Equipment Mounting Panel: Mount
equipment on interior metal panel,
finished with white enamel.

Intrusion Detection: Switches wirec Not required for RIO
to Programmable Automation panels. Separate securit
Controller. provided for buildings.

Grounding stud: Provide on door
and body.
Manufacturer: Allen Bradley or
Square D.
Type: listed as heavguty and oll
Selector Switches tight by manufacturer.
17 and Push Button  Contacts: Minimum (1) NO and (1)
Switches NC contact for each.

Label: Black letters on white
background. Indicate control mode
or function.

Manufacturer: Phoenix Contact,
Allen Bradley.

Label: Group label describing each
terminal block group.

18 Terminal Blocks
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Fused and No#frused Modular
Terminal Blocks:

- Screw type modular connector
assemblies.

- No exposed conductive terminals
- DIN rail mounting secured to
enclosure back panel.

Terminal Ground Bus:

- Ground bus terminal blocks, with
each connector bonded to enclosu
through terminal strip din rail, for
control power grounding.

- Minimum 25 % spare terminal
blocks.

Fused Type Terminal Blocks:
- Minimum 15-Amp rated.

- Feed through type with side
terminating terminals.

- Latch in open position.

- Externally accessible testing
terminals.

Non-Fused Type Terminal Blocks:
- Minimum 10-Amp rated.

- Feed through type with side
terminating terminals.

- Externally accessible testing

terminals.
Provide a UPS and a ndWPS

19 Receptacles receptacle in each panel. Leviton
similar.

Manufacturer: Allen Bradley, Squal
D, IDEC, RJ Blade Series.

Product Description: DIN rail
General Purpose mount, sealed relay with base and

20 Plugrin Relay retainer and LED indicator.
Surge Suppression: Diode.
Contact Ratings: Minimum 10
amperes continuous.

21 Manufacturer: Warrick, Series 27.
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Product Description: Panel mounte
sealed optically isolated relay for u
in class | and class Il listed areas.

Contact Ratings: Minimum 8

Intrinsically Safe amperes continuous.

Control Relay  |jsting: UL 913.

Exposed conductive terminals shal
be covered with plexiglass or
mounted inside a wide wireway wit
cover and clearly labeled.
Manufacturer: IDEC, RSSAN
Series, Phoenix Contact or approv
equal.
Product Description: Panel Mount,
Solid-state electronic relay with

_ optically isolated output (Nen
22 Solid State Relay |ntrinsically Safe Control Relay).

Contact Ratings: 10 through 90
amperes continuous, as required.

Enclosure: Hermetically sealed,
suitable for Class 1, Division 1 & 2
installations.

Manufacturer: IDEC, GT5 Series o
approved equal.

Product Description: Din rail mount
solid-state with base and retainer.

23 Time Delay Relay Surge Suppression: Diode.

Contact Ratings: Minimum 10
amperes continuous.

Socket: To match relay and meet
conditions of installation.

Manufacturer: Allen Bradley or
Square D.

Product Description: Heawguty,
24 Limit Switch leveroperated limit switch.

Contact Ratings: Minimum 10
amperes continuous.

Enclosure: NEMA 6P.
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25

26

27

28

29

30

31

Electrical
Transient
Protection
Control |
100 Amp service

Panel Orientation

Electrical
Transient
Protection
Control Panel <
100 Amp service

Circuit Breakers

Incoming Power &
Distr. Blocks

Incoming Power
Ground Bus

DC Power Supply

Manufacturer: Square D, XW Serie
Phoenix Contact.

Product Description: Panel mount
Transient Voltage Surge Suppress

Listing: UL 1449.

Indication: LED status indicator.
Surge Capacity: 100,000 amps pet
phase.

Orientation shall be North unless
otherwise approved.

Manufacturer: Square D, Multi 9
SPD Series, Phoenix Contact.

Product Description: DIN rail moun
Transient Voltage Surge Suppress

Listing: UL 1449.
Indication: LED status indicator.
Surge Capacity: 45,000 amps per

phase.
Manufacturer: Allen Bradley, Squal Fuses shall not be used
D Or equal for control panel AC

Type: Panel mount UL489, betin ~ Power distribution.
thermal mag circuit breakers.

Manufacturer: Allen Bradley, Squal
D Or equal

Material: High impact thermoplastic
with tin plated copper lugs.

Cover: Manufacturer listed finger

safe cover.
Manufacturer: GE, TGK24CP, or Designer shall ensure
approved equal. specification includes

requirements for bonding
and grounding equipmer
and enclosure.

Manufacturer: Allen Bradley 1606.

Voltage:
a. Primary: 126Vac, 6GHz.
b. Secondary: 2¥/dc.
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Fusing: Integral fusing with

manufacturer listed finger safe

covers/terminals. Primary and

secondary fusing and disconnectin

means for each connected control

power distribution leg.

Separation: Min 2 inch from

adjacent devices.

Redundancy:

- Provide Redundant Power

Supply

Required for critical control panels

as designated by IEUA in
coordination with the consultant.

Manufacturer: APC

Model Numbers: Manufacturer testing is
1.5 kVA: required for units larger
3.0 kVA: than 3kVA

8.0 KVA:

16 kVA:

Maintenance Bypass Switch:

1.5 kVA: APC SBP1500RM

3.0 kVA: Eaton BPEO1IMBB1A
Control Power 8-16 KVA: APC SBP16KP

32 Uninterruptable voltage: 126Vac, 60Hz Input, +/
Power Supply 10 percent of rated input voltage.

(UPS) Operating Temperature Range: 0°(
to 50°C.

Protection: Data line protection.

Relays: Form C dry contact relay fc
low battery and alarm indication.

Communications: Network Interfac
card, model #P9641, APC UPS
Network Management Card 3 with
Environmental Monitorindor non
air conditioned and mode/A#P 9640,
APC UPS Network Management
Card 3for air conditioned locations.

Starting: Cold start capability.
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Terminals: Finger safe screw
terminals.

Listing: UL 1778 recognized
Rating: Run time of fifteen (15)
minutes with all devices active. A
rating of 4 hours should be provide
for critical equipment where no en
site backup generator is available.
Protection: circuit breaker for each
control power distribution leg.

Wiring Diagrams: Refer attachmen
XX

Inside control panels, wire ties sha
be as follows:

a. Velcro is to be used for all powe

cables.
Use ofWire Ties b. Velcro is to be used for all
e in Control Panels networking cables, including

ethernet and fiber.
c. Nylon Ty-rap (nylon zip ties) are

acceptable for individual

electrical conductors, such as

control signal wiring.
Redundant Power Supplies Main  See Drawings in

34 UPS Feed Cabinet and Control Power with  Appendices

Single UPS Feed
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4.18 Control System Hardware & Software
LAST UPDATED Sep1,202 5

This document applies to all
control system hardware and
software including programmable

¢ =ELE logic controllers, humamachine
interface panels and
communications equipment.
Designer shall confirm system Where applicable, system
integrator requirements for each integrator shall be Rockwell
project. automation recognized systetr
integrator.
1 System
Integrator ReferencdEUA MSA for
selected System Integrators
Rockwell automation process
certified (PlantPAx)
5 IEUA Reference SCADA Standards See Appendix "iii" at the end
Documents of Section 4.
The designer shall produce a See Appendix "i" at the end 0
Control control narrative that shall provide Section 4.
3 . .
Narrative all details necessary for the
programmer to complete the worl
PAC Programming/Design: Designer shall confirm
RSLogix and Studio 5000 Logix software license requirement:
Designer. for each projectin general:
Plant HMI/SCADA: Rockwell
Factory Talk View SE, Factory  Factory Talk View Client
Talk SE Historiapand Thin Licenses as follows:
Manager for display managemen' . 1 Thin Manager license for
4 Software at all control panels. each client or remote
workstation
FactoryTalk View Alarm and - 20 licenses for each new
Events, WirR911 Alarm HMI server
Notification, RACO Backup Alarr - 4 licenses for each new
Notification, FactoryTalk monitor added to a control
AssetCentre, FactoryTalk room
TrendPro AVEVA Enterprise PI - 4 licenses for each new
Systemalarm and event reports remote workstation
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utilizing Rockw
recommendations/standards, and 1 Factory Talk AssetCentre
Reports used for process reports, |icense for each new PLC,

energy reports, etc. OIT, or VFD smart motor
Local Standalone HMI/SCADA: starters (e.g. E300) added to
Factory Talk ME (Machine). the systemProvide a

Device Programming/ Config/ ~ Minimum 10 count asset
Integration: Connected license.

Components Workbench.
Licenses for théollowing may
also be needed, depending o
the project:

FT Historian, HMI server
display license, FT View
Studio, Laix programming
license, Radio Mnagement,
Thin ManagerTrendPro
OSlsoftTag, interface and
client licenses., Win911,
RACO, Operating system
licenses, TS Cal licenses for
terminal servers, VMWare,
VEEAM, darm and event
reports utilizngRo ¢ k we |
recommendations/standayrds
andPI Reports used for
process reports, energy repol
etc

Existing Sites: Confirm whether
legacy software licenses need to
updated.

1 PlantPAx control strategies
(FBD) from Rockwell Process
Library shall be utilized. We
have seen a lot of inconsisten
of how the PlantPAx objects
are used. Ro «
PlantPAx control strategies
dictates how the objects shoul
be used.

1 PlantPAx 4.6 P_AIChan with
P_Ain should be used for all
physical analog inputs. For

5 PlantPAx use
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messaged data, P_AIChan is
not needed. Scaling and
alarming should be done in
P_Ain block, with raw scaling
4-20, and appropriate EU
scaling.

1 PlantPAx object functionality
should be maintained and not
set programmatically outside
the object. All operator
interaction with PlantPAx
object should be fully
functional . I
create a separate alarm outsic
the object if it already exis in
the object, do not override
items that should be adjustabl
from the PlantPAXx object.

1 All inputs/outputs should be
tied to a PlantPAXx object.

71 All alarms should have an
associated PlantPAx object or
the HMI with the alarm
faceplate accessible, and
appropriate alarm breadcrumk
on the navigation header Do
not use alarming off Boolean.

7 Cfg_Desc field should be fillec
in with the appropriate
description.

1 Cfg_Label should be filled in
with a short description
generally matching P&ID and
unique (IEUA Ops to approve

1 Cfg_Tag should match the
tagname in P&ID/PCN

1 PlantPAx parameters should t
used in logic, rather than
mapped to a separate register
use in logic.
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6

7

8

Ethernet Switch

Operator
Interface
Terminal (OIT)

Panel Mount
Industrial
Workstation

Plant/Process Controkllen SeeOIT PLCtable at the end
Bradley Stratixethernet Switches of Section4.18for plant

shall be used for network based switches.

Ethernet communications. Hubs

shall not be accepted. At a

minimum, each control panel usir

the Ethernet protocol shall be

provided with a switch and ports

equal to the devices connected.

IT Systems: Cisco Switches.

- Rockewell Automation See table at end of this sectic
PanelView Plus 7 Performance for specific OIT size.
Version

- All panel mounted OITs in
outdoor environments must be
equipped with the following:

0 Sun Shade or cover that
completely protects the
display from direct sunlight
throughout the day

0 A cover or shield that
protects the display from
UV rays

o Outdoor environment ratec
high bright display capable
of viewing in daylight.

o Shield or device to prevent
rainwater from entering the
back of the display if the
door must be opened in the
rain or if water has
accumulated along the doc

gasket.
For field HMI clients, use thin Requirements to be ngsited
client with industrial monitor and annually (model number
keyboard: updated)

- HP T370 Thin Client.

- Hope Industrial Systems
HIS-ML19.5-SGAA 19.5"
NEMA 4X Panel Mount
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HD1080P Industrial
Monitor.
- Hope Industrial KBR3-
WMT-SS44X-USB
Stainless Steel, Fullravel
Wall Mount Keyboard with
Touchpad.
For applications needing a fully  Requirements to be nasited
functioning PC (this case is rare), annual (model number
use panel mount PC: updated)
- 17.3"NEMA 4X 1080p
High Definition Panel PC
Model #VTPC173PSB
Processor: B8610QE

RAM: 16GB
Hard Drive: 256 GB Solid State
Operating System: Windows 10

Allen Bradley Logix series of See table at end of this sectic
controllers. for details.
PLC Redundancy 2 fiber patch ~ Provide2 fiber patch cables
cables (each patch cable is a pair of
PAC/PLC fibers)between te PLC
9 :
System redundancy modulegven if

not shown or called out

Redundant PLCs need 2 UPS fee Redundant PLCs should be
supplied power from two
independent UPS feeds.

Controller: Refer to OIT/PLC Note 120 VAC /O preferred.

Table
Ethernet Redundancy Module:  See OIT/PLC Table at end of
1756RM2 (Enhanced). Section 4.18.

Discrete Input Module: 175161
Preferred
10 ControlLogix Isolated 120 VAC 16 Channel

Modules Discrete Output Module (Isolated
17560A161 120 VAC 16 Channel
(2 Amp max)
Discrete Output Module (nen
isolated): 17560A16 120 VAC 16
Channel (0.5 Amp max). Only
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11

12

Preferred
CompactLogix
Modules

HMI/OIT

used in conjunction with 1492
XIM20120-16R Relay Terminatior
Module

Discrete Output Module (relay):
17561 OW16lI Isolated AC/DC 16
Channel Relay.

i 1 A @

i. O05A@48vDC

ii. 0.22A @ 125V DC

iv. 1.5A @ 120V AC 50/60 H:

v. 0.75A @ 240V AC 50/60
Hz

Analog Input Module: 1756F8IH
Isolated 8 Channel, HART
Enabled.

Analog Output Module: 1756F8
Non-Isolated 8 Channel

1769L24ER QB1B1 Upto 4 Note 120 VAC I/O preferred.
expansion modules

1769L30ER upto 8 expansion  pg npot use embedded 10 in tl
modules Allen-Bradley 5069 CompactLogix controller, use
Series. IO modules instead for 10.

UseAllen BradleyCompactLogix
Controller even for very small
standalone applications.

T Reference RO
white paper for HMI style
guidelines (this could
replace 4.4 and 418 High
Performance HMI
Standards part of Appendi:
“ii" at the end of Section
4)

1 Additional details need to
be added for:

o Hand status (HOA
not in auto) should
be easily visible
from the display
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(without having to
click on faceplate)

1 Alarm breadcrumbs shoulc
be displayed on all
navigation buttons.
Currently Section 4.3 state
Level 2 and Level 3
navigation links identifying
the highest alarm severity,
but should apply to all
navigation buttons.

1 Appendix E on HMI groups
no longer applies for
PlantPAx 4.6 and 5.0.
Rockwell PlantPAx
manuals should be
referenced instead.

T HMI commands should set
a value, where the PLC
would reset the value upor
receipt of the command.
Do not use momentary
buttons for commands to
the PLC.

1 Global objects for
navigation header should t
used (applies to both FT
View ME and SE).

1 Navigation header should
distinguish which button
has been selected, either
with a darker shade of gra
or an underline.

All OIT displays and setpoints
should be shown on SCADA
application as well.

Proprietary IO Analog IFM- 1492AIFM8F-3. Do not use embedded 10 in tl

Interface Digital IFM - 1492 CompactLogix controller, use
13 Module for IEM40DS120A4. IO modules instead for 10.
Control &

CompactLogix
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14

15

16

Conductor
Installation-
Programmable
Automation
Controllers

Communication
Network

Protocol
Converter

IFM Modules: Use proprietary  Inputs wetted from the field
Allen Bradley IFM modules for ~ wherever possible.
PLC IO.

Analog: Positive terminal of analo
(4-20 mA) signal cable to be
terminated on disconnect termina

Loop Power: Terminal strip for
PLC digital IO to allow inputs to
be wetted from field or panel (i.e.
hot terminal or volfree terminal
for each input).

General: Ethernet (IEEE 802.3) Provide a SCADA workstatior
unless otherwise specified to suit cabinet in each electrical roor

legacy equipment or specific (roughly 206x2
equipment which does not suppol rear access). The cabinet she
Ethernet. house a thin client workstatiol

Remote 10: Allen Bradley DLR or
PRP over Ethernet with Parallel
Redundancy.

Utilize communication protocol
conversion devices where require
to transform and transmit device
level communication protocols to
common system level protocol.
Each native device 1/O bit shall be
accessible over the network usin¢
this common system piatol.

a. Media converters shall be
manufacturer listed for use ii
industrial environments.

b. Media converters shall be di
rail mounted within a listed
and suitable enclosure.

c. 24 VDC power supply.
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OIT / ETHERNET SWITCH / PLC/PAC SOLUTIONS

PLC / PAC Solution

1

Operator Interface

Redundant

Redundant
I1/0 Power

Redundant

1/O

Type of Site

Small Package equipment such as

Ethernet Switch

(P processors)

Terminal OIT
2711P series PanelView Plus 7,

Processors

supplies

Architecture

Plant PAXx

grinders and Surge Tanks RA Stratix 5800 CompactLogix 5380 10" Performance No No N/A Yes
2711P series PanelView Plus 7,
Remote Monitoring Sites RA Stratix 5800 CompactLogix 5380 10" Performance No No DLR Yes
RA Stratip6800(redundant if 2711P serieRPanelView Plus 7, | Redundant dependin
Recycle Water Pump Stations processor is redundant) ControlLogix L83 or larger | 15" Performance on application No DLR Yes
2711P seriePanelView Plus 7,
Sewer and NRW Lift Stations RA Stratip6800(redundant) ControlLogix L83 or larger | 15" Performance Yes Yes DLR Yes
2711P series PanelView Plus 7,
Ground Water Recharge Basin RA Stratix 5800 CompactLogix 5380 10" Performance No No DLR Yes
2711P series PanelView Plus 7,
Recycle Water Turnout RA Stratix 5800 CompactLogix 5380 10" No No DLR Yes
RAStratix5800 2711P seriePanelView Plus 7,
De-Chlorination Station (Redundant) ControlLogix L83 or larger | 15" Performance Yes Yes DLR Yes
2711P series PanelView Plus 7,
Reservoir RA Stratix 5800 CompactLogix 5380 10" Performance No No DLR No

Treatment Plant
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Distributed Control Process@DCP) | RA Strati6800(redundant) ControlLogix L85 N/A Yes Yes PRP Yes

Remote I/O (from DCP) RA Stratix 580(Redundant) 1756 ControlLogix I/O N/A N/A Yes PRP N/A

Membrane BieReactor (MBR) RA Strati®6800(redundant) ControlLogix L85 N/A Yes Yes PRP Yes
2711P seriePanelView Plus 7,

Pump Station RA Stratip6800(redundant) ControlLogix L83 or larger | 15" Performance Yes Yes DLR Yes
2711P series PanelView Plus 7,

Chemical Feed RA Stratix 5800 CompactLogix 5380 10" or larger Performance No No DLR Yes
2711P series PanelView Plus 7,

Blowers RA Stratix 5800 CompactLogix 5380 10" or larger Performance No No DLR Yes
2711P series PanelView Plus 7,

Master Control Panels (blowers) | RA Strati6800 ControlLogix L83 or larger | 10" or larger Performance No No DLR Yes
2711P seriePanelView Plus 7,

Centrifuges RA StratiX6800 ControlLogix L83 or larger | 15" Performance No No DLR Yes
2711P seriePanelView Plus 7,

Storage Silo RA StratiX6800 ControlLogix L83 or larger | 15" Performance No No DLR Yes

Note 1: The controller chosen must be supported by Rockwell 6s Process ByRobekweEblL Omatofe¢VPSEe sndt msst be

an

active
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4.19 Instrumentation

This document outlines the
requirements for all instrumentation.

Designer shall confirm system

0 Scope

Control System

1 integrator requirements for each
Integrator .
project.
All instruments to be HART complian Ethernet networked
o except air control valves on aeration instruments may be
2 Communications  paqing considered for suitable
projects.
All process instruments in wet areas
shall be in housed in IP68, NEMA 4
: enclosures.
3 Housing

For instrumentation exposed to sun,
provide a sun shade, heat insulation «
shield to protect equipment.

Transmitters shall have a display and
where adjustable, control functionality
4 Display shall be provided locally for adjustme
of signal range and process range,
unless local display is unavailable.

ManufacturerSiemens LR26 with Application: Sludge
fully encapsulated lenRosemounOr  blanket indicators on
5 Level - Radar equal clarifiers. Consider
where foaming may be
an issue.

Manufacturer: Siemen&osemountOr Application: Nor

¢ LevelUitrasonic equal contact level monitoring

Manufacturers: Rosemount. Application: Where non
contact level monitoring
is not required and ease

7 Level- Pressure of access to the
transmitter is desired
(e.g. water tanks).

Level - ManufacturersRosemount Ceramic  Application: Covered
8 Submersible Endress Hauser Or approved equal basins.
Hydrostatic
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9

10

11

12

13

14

Level -
Conductivity
Probe

Level - Float
Switch

Pressure
Absolute

Pressure
Differential

Pressure Switch

Flow -
Electromagnetic

(Full pipe)

Manufacturers: Warrick.

Manufacturers: Kari, FlygDr
approved equal

Manufacturers: Rosemount, ABBr
equal

Chemical Installation: Isolation
Diaphragm Seal.

Wastewater: Annular Seal.

Calibration/Testing: 3vay valve
manifold for calibration/testing.

Manufacturers: ABB, Rosemoyr®r
equal

Chemical Installation: Isolation
Diaphragm Seal.

Wastewater: Annular Seal.

3-way valve manifold for
calibration/testing.

Manufacturers: Ashcroft.

Manufacturers: Endress Hauser,
Rosemount, ABBOr equal

- Any flow tube installed in a
submerged condition or an area that
could be submerged shall be IP68 rat
with a potted head on the flow tube.
Any flow tube installed in a vault shal
havea remote mounted transmitter
located above grade. The cable from
the flow tube to the transmitter shall t
continuous with no spliceand shall
have smart diagnostics to detect flow
meter faults.
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Application:

Level alarm detection.
Not used for primary
process control
applications.

Application:

Pipe pressure, pump
discharge/suction,
general process pressul

Application: Pressure
drop across filters, etc.

Application: Primary
process liquid flow
measurement.

No ABB in outdoor
applications.



15

16

17

18
19

20

21

22

28]

24

25

Flow - DP (Full
Pipe)

Flow - Open
Channel

Flowi Prop

Flow - Thermal
mass flowmeter

Flow - Air
Flow - Liquid
Switch

Flow - Air Switch

Limit - Switch
Temperature

Transmitter

Temperature
Switch

Vibration -
Transmitter

Maintenance: Consider DP Flowmete
(Low Loss Venturijas an alternative
(where pressure, space, turndown an
accuracy are acceptable) or provide
maintenance bypass for critical
applications where a bypass or stand
does not exist.

Any flowmeter used for billing or
compliance should be totalized in the
flow meter, not calculated in the PLC
(totalized value from meter read via
HART by the controller).

Manufacturers: Rosemount, ABBr
equal

Manufacturers: SiemenRosemount,
Or equal

Manufacturers: McCrometer, Sparling
Or equal.

Manufacturers: FCI.

Manufacturers: FCI Insertion.

Manufacturers (thermal flow switch):
Dwyer, IFM, Or equal

Manufacturers: FCI.

Manufacturer: Square D, Class 9007
Type C.

Manufacturer: Rosemount.

Manufacturer: Ashcroft, Allen Bradley
Or equal

Manufacturer (preferred and approve
Allen Bradley Dynamic 1444 series.
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Application: Digesters.

Application: Aeration.

Application: Pump no
flow, sample line no
flow, etc.

Application:
Ventilation/Extraction
fan no flow, etc.

Application: Process
temperature.

Application:

Vibration monitoring for
pump, motor, blower,
etc.



Provide grounding and bonding of
Grounding and  instrumentation in accordance with

2 Bonding manufactureros re
specified elsewhere.
Manufacturer: ECD, Severn Trem@r
Process Chlorine equal
27
Analyzers
Manufacturer: Hach Differential pH
Process PH with SC200 controller
28
Probes
Manufacturer: Hach Contactless, witlk
Process_ ) SC200 controller
29 Conductivity
Probes
Manufacturer: Hach 1720E with SC2(
30 Process controller

Turbidity Meter

Manufacturer: Hach LDO2 with SC20

Process Dissolve N

31 Oxygen Probes

Manufacturer: Hach with SC200

controller
32 Process ORP

Manufacturer: MSA Ultimax
Gas Detection

= Oxygen

Manufacturer: MSA Ultimax

Gas Detection

34 s
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Manufacturer: MSA Ultimax x IR

Gas Detection

35 LEL
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Electrical Appendices
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i Operation and Control Philosophy Sample
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ii Equipment Tagging
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iii SCADA Standards
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PROCESS AUTOMATION CONTROLLER
PROGRAMMING STANDARDS
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HIGH PERFORMANCE HMI PROGRAMMING STANDARDS
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APPENDIX B- ALARM MANAGEMENT
STANDARD
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APPENDIX C- HMI STYLE GUIDE
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APPENDIX D- SAMPLE DISPLAYS

IEUA Engineering Design Guideling® a g e 368



(;

ENGINEERL

IEUA Engineering Design Guide



APPENDIX E- HMI GROUPS AND SECURITY
CODES
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APPENDIX F- 10 LOOP TEST FORM
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APPENDIX G DEVICE TEST FORM
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APPENDIX H LOGIC TEST FORM
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iv Network Infrastructure Specification
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Inland Empire Utilities Agency
A MUNICIPAL WATER DISTRICT

Engineering Design Guidelines

Section 5 - Civil/Structural/
Architectural/Hydraulics
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5.1 Civil

LAST UPDATED June

This document applies to Civil Desig
0 Scope at the reclamation and treatment plai
and collection systems.

Allow for future logical expansion,
1 Site Layout safety, maintenance, and process flc
Reference Master Plan at PDR.

Survey to be referenced to the Plant
Coordinate System and to other
separate surveys for pipelines, plant
sites, and related facilities.

Use survey for grading and drainage
designs.

Perform geotechnical investigations
determine soitlesign parameters and
existingconditions,corrosivity,
boulders, cobbles, etc

Provide corrosion control design
testing and recommendations in a
report.

Provide landscape buffer space alon
public roads for noise abatement anc
screening of facilities from public

Preliminary Site N —

Plan
Incorporate site specific requirement
for special conditions.

Accommodate visitor, personnel and
truck traffic.

Provide access to the perimeter of al
facilities.

Provide ample space for those
facilities requiring secondary
containment.

Include all transformers, substations
and water supply facilities.

Provide space for emergency
generators where required.

Identify work area, storage area and
allowable site access.
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Maintain separation of operations an
administration buildings from proces:
areas.

Arrange process components to
minimize unusual equipment

arrangements.

Provide adequate space for piping
Facility required between process units for
Arrangement future expansion.

Provide space for cranes and
maintenance vehicles without
impairing normal operation.

Valves should be in such a way as tc
maximize ease of operation

Keep the amount of confined spaces
a minimum.

Use minimum width of 24 feet for Include Striping.
Two-way traffic.

Provide ample space and route for
chemical deliveries.

Design buildings to be accessible to
Fire Department apparatus by roads
with a minimum unobstructed width ¢
20 feet, and vertical clearance of 15
feet. Extend roads to within 150 feet

4 Access Roads o
of all building walls and entrances.

Discuss road design criteria and layc
with local Fire Department.

Provide directional and traffic signs
and markings for all onway roads
and direct traffic to key buildings.

All building accesses to comply with
ADA requirements.

Parking for employees and visitors tc
be located near operations and

Barking Area administration buildings.
esign
¢ Early during design, confirm the nee

for truck parking and types of trucks.
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7

8

Horizontal and
Vertical Control

Coordinates

Grading

Establish basis before surveying.

Locate structures with a minimum of
two coordinates on the outside face
the wall or on column lines. Show o1
structural foundation plan.

Locate circular structures by a
coordinate for the center point and b
the radius.

Locate centerline of roads with
coordinates on points of intersection
and with adequate curve information

Provide profiles for roads where
control of grade is critical and/or
vertical curves are required. Show
stations, existing grade, vertical
curves, horizontal curves and final
grade.

Provide coordinates and/or dimensio
for grading control points, top or
bottom of slope to provide sufficient
staking to control contractor's
tolerances for grading.

Provide coordinates or distances froi
existing structures for appurtenances
fix their location. Locate coordinates
on appurtenance's centerline.

Provide coordinates or distances froi
existing structures for yard fixtures.

Comply with latest edition of the
CaliforniaBuilding Code Appendix J
Any conflict with geotechnical report
shall be signed and provided in a
written report.

Entire site to allow future constructio
to meet minimum design slopes.
Flowlines in landscape areas = 1%;
Paved areas = 1%; Concrete gutters
0.5%.
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Minimize use of cross gutters or
ribbon gutters.

Maximum road grades for heavy truc
traffic on a routine basis = 7%; short
reaches of 10% to 12% allowed undt
special circumstances.

Where grass is mowed, maximum
slope = 5:1 horizontal to vertical.

Provide access ramps per ADA
requirements.

Finished grade around structures, sl
and buildings shall be at leastr&hes
below floor or slab elevation.

Comply with all state and federal
safety codes.

Show contours with control points
established to provide for intersectini
planes on the Plans.

Drainage piping shall be at leastrgh
nominal size.

Incorporate drainage design during
initial design phases.

Direct sheet flow and flowlines away
from walkways, buildings, cut and fill
slopes, and yard activities. Provide
culverts where collected drainage mt
cross walkways.

9 Drainage Systems — L
ge sy Design inlet structures where it will

not hinder facility operation.

Provide a design to eliminate soil or
debris from entering storm drain
system for large areas.

Storm drains and catch basin laterals
are a minimum of 18nch diameter.
Inlet openings are a minimum 2 feet
length.
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Daylight storm drains to ditches or
connect to an of§ite drain system.
Avoid onsite detention basins where
soils are poorDo not retain storm
water more than a few days.

Design to be maintenance free, if
possible.

Calculate drainage runoff using a
minimum of a 25year storm. For
storm calculations, use 2¥bur
duration. For conveyance, usééur
intensity. Where intense rainfall coul
result in runoff leaving property, use
2-hour intensity.

Use rainfall intensity/frequency grapt
from the County of San Bernardino.

Design sanitary sewer, interceptors, Use CPVC, if exposed t
mains, and interplant mains of a sunlight.

material that is resistant to hydrogen

sulfide corrosion. Apply PVC liner o1

appropriate coating plate linings to

structures.

Design steel pipe in accordance with
American Water Works Association
Manual M11.

Design ductile iron pipe in accordanc
with Chapter 7 Sewers, Siphons and

10 Yard Piping Force Mains.

For pressure distribution pipes, use
restrained jointsFor nonrestrained
joints, use harnesssemblies across
joints. Must withstand the maximum
pressure anticipated for the system.

Design to have access for maintenar
and inspection and have manholes t
grade. Provide flanged or
restrained/screwed end plug cleanot
for all building drains and sewers ant
all force mains.
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Try not to bury valves. Locate all
valves in tunnels or buildings or
construct vaults around necessary Yi
valves.

Gravity pipelines to be a minimum 6
inch in diameter and have manhole t
grade. Locate manholes at all chanc
in direction. Maximum distance = 3C
feet between manholes.

Design smaller pressure lines with
pressure cleanouts at grade.

Provide air and vacuum relief valves
high points on pressure pipes. Provi
drains or blowoffs at low points.

Lay piping in corridors and provide
space for future piping as well as
access for pipe repairs.

Provide pipe capacity calculations in
conjunction with the plant hydraulic
profile.

Design all pipe for positive
embankment conditions. 95% max d
density compaction of pipe zone
bedding and backfill.

Combine the drain system for return
the treatment system.

Minimize abandoned unused piping,
removing as much existing piping as
possible. If left in place, fill
abandoned pipe with grout plug and
seal ends.

Encase piping in concrete whenever

under a structure and to a distance
11 Piping at Structures structure determined by a 45° angle

from the outside of the footing to the

pipe.
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Outside structure or encasement,
provide flexible joints on pipes.
Where pressure lines are involved,
include flexible joints with a
mechanical restraint. Where gravity
lines are involved, flexible joints may
be normal pusion joints. Use the firs
flexible joint 2 feet from the structure
Use two (2) twefoot long joints at a
junction with a structure.

Design as a loop. Provide three (3)
isolation valves at all tee fittings (one
on each tee outlet).

Minimum horizontal separation Maintain tfoot vertical
requirements for the parallel separation also.
construction of potable water

pipelines:

A -fed: Sewer, Secondary Treated
Recycled Water and hazardous fluid:

A -fekt: Disinfected Tertiary Recycle
Water and Storm Drainage

Crossings shall be constructed no le:
than 45degrees and no joints are
allowed within 8feet horizontal

12 Water Piping distance
Whenever a pipeline crossing must
occur where required clearances
cannot be met, special construction
that minimizes the potential for
contamination will be required as
specified by CDPH

Provide an akgap for potable water
supply to the site. Where potable
water is used for landscape irrigatior
or process usage, provide a reduced
pressure principle backflow assembl
system, complete with test cock and
isolation valves.
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13

14

Fire Protection

Security

Develop galvanic protection plan for
pipelines placed directly in soil. Plar
shall explain system used, detailing
type, required maintenanand
construction requirements.

Contractor shall CCTV RW lines
following completion of construction

Comply with National Fire Protection
Association and local fire codes.

Provided by a potable water supply.

Form a piping loop around the plant
perimeter.

Submit fire hydrant spacing for revie
by local fire departments.

Place fire hydrants near cross street:
and roads with fire truck access and
where they are readily visible.

Provide brealoff check valves for fire
hydrants that are vulnerable to
vehicular damage.

Security fencing to be 8 foot high
chain link fence, with 3 strands of
barbed wire slanting outward around
property line.

Construct posts per APWAGC
Standard Plan 600. Design fabric
and posts to PV&€oated galvanized
fabric and Class 1A steel per standa
specification for public works
construction 20% and Districts
Master Specification.

Identify all security requirements for
the proposed project including fencir
access, lighting, CCTV, and alarms.

Utilize the norjump type to prevent
vandalism.
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Use latest Green Book requirements
Comply with California Department ¢
Transportation Highway Design
Manual Chapter 600.

Determine R value for subgrade soils
under pavement using a State of
California Registered Getechnical
Engineer.

Design access roads with a maximui
traffic index of 7.0. For parking area
useAR-8000 asphalt.

15 Paving Concrete pavement may be used in
lieu of asphalt pavement. Use
concrete paving where truck parking
anticipated and where asphalt paving
is incompatible with the materials
handling requirements for the area.

Construct pedestrian walkways
between structures and buildings of
concrete with a minimum width of 4
feet and minimum thickness of 4
inches.

Identify all manholes on main lines
and drains on laterals that may
overflow.

Identify all storm drains that may be
vulnerable to an overflow.

Identify all potential emergency

. _ diversions that may be made to prev

Control and : -
16 Countermeasure  'dentify storm drains that may be
Plan suitable for containment of an

overflow, where the storm drain may
be plugged in time to prevent
discharge to surface waters.

Specify which storm drains should bt
covered with mat and sandbags and
which should be used for containmel
if necessary.
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Specify all equipment at hand during
all bypass operations.

Specify when emergency bypass
equipment shall be ready.

Specify training of contractor staff in
District procedures antEUA
specified procedures.

Include in Contract Documents the
spill response plan and required
configurations. Indicate on drawings
the installed locations of storm sewe
mats, sandbags and pipe plugs for
containment.

Manhole Covers in Use Traffic Rated (F20) manhole
Streets covers.

Always try to use a circular sectioli Use IEUA Standard MH

Hatches/Manholes rectangular is the only configuration, Details.

17
SO use double hatch (Belco)
Always add around equipment if ther
Guard Posts is any chance of traffic exposure.
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5.2 Structural

LAST UPDATED March 31, 2024

Scope This document applies to Structural Desig!

Comply with the latest editions of the CBC
ACI, AISC, ASCE, AWS, AWWA,
AASHTO and CMAA.Detailed code
requirements shall be per the latest editior
the following codes:

1 General Design: per CBC Chapter :

and ASCE 7
1 S:gs{felrrcl:;riz 1 Concrete: per CBC Chapter 19, AC

318, ACI 350, and ACI 350.3

1 Masonry: per CBC Chapter 21, and
ACI 530/ASCE 5/TMS 402

1 Steel: per CBC Chapter 22 and AIS
360, AISC 341, AISC 358

1 Wood: per CBC Chapter 23 and
NDS-2015

Required prior to structural design.

Establish location of water table and identi
types of soil layers.

For structures located below grade and
foundations supported by piles, ssitucture
; interaction analysis under seismic loading
2 Geotechnical may need to be performed, unless it can b
Investigations demonstrated by other methods that the
structure is not subject to damage that
rendes the essential facilities inoperable
after an earthquake.

Geotechnical Baseline Report (GBR) may
warranted for some critical structures.

An allowance for routed mechanical, pipini
heating, ventilating and air conditioning

3 Dead Loads (HVAC) and electrical equipment of 20
pounds per square foot will be included.
Design floor area for the loads from specif
: equipment used or the 125 psf uniform loa
4 Live Loads

and 2,000 concentrated load minimums
whichever is greater.
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Design process equipment and pump roor
for minimum live load of 200 psf or
maximum fork lift wheel loads, whichever i
higher.

Electrical and control rooms shall be
designed minimum live load of 300 psf.

Do not use CBC live load reduction.

Use AASHTO HS 2814 loading where
access is provided for trucks.

Basic Wind Speed (3 second Gust) )
mph (with consideration for special wind
regions).

5 Wind Loads Exposure Category = "C" (for Plant No. 1);
"D" (for Plant No. 2).

Risk Category shall bgerCBC Table
1604.5.

All structures shall be designed according
the ASCE and CBC

6 Seismic Loads Analysis and modelingriteriafor seismic
design of buildingshall bein accordance
with ASCE #10 Section 12.6

Lateral Earth and  Consider all operating conditions within
Liquid Loads design criteria.

Design for active soil pressure for all
yielding walls.

Design for atrest soil pressure for all nen
yielding walls.

Earth Pressure Surcharge soil pressure including AASHT(
8 Loads- Below vehicle wheel loads if applicable (minimun
Grade Structures surcharge equal to an additional 2 feet of
soil).

Design for passive soil pressure.

Design for soil dynamic loads due to

earthquake.

Select design loads based on the heaviest
Crane & Monorail item to be removed, with a safety factor. U

Loads safety factor of at least one third, and high
if weights are not all available.
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11

12

13

14

15

Parameter

Crane Girders

Thermal Loads

Erection Loads

Load
Combinations, Drift
and Deflection
Limitations

Uplift Loads

Seismic Upgrade tc
Existing Structure

LAST UPDATED

Criteria

Design of crane girder, monorail beam anc
beam hangers and supports in accordance
with CMAA.

Allow for future addition of cranes in areas
of heavy equipment in structural design.

Impact and lateral loads shall be in
accordance with CBC. Vertical deflection
shall not exceed L/800 and horizontal
deflection shall not exceed L/400.

Use adjustable bolted connections for
fastening crane rail to girder. Welded
connections are not permitted.

Continuous crane girders are not permittet
Simply supported crane girders shall have
end connections capable of rotation under
vertical loads.

Consider in the design. Such forces will
include, but not limited to those caused by
piping expansion or contraction.

Consider in the design.
In accordance withASCE andCBC.

Design structures for a minimum factor of
safety against uplift and sliding of 1.25 wh
the structure is empty and there are
maximum ground water levels.

Uplift forces with empty structure and
maximum ground water levels shall be one
of the load cases evaluated for designing 1
structure's base slab.

Eliminate missing links in lateral force
resisting systems, correct gross deficiencit
in seismic systems and strengthen-non
ductile "weak links" in such systems.

Consistently upgrade entire structure for
code prescribed requirements.
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Weigh the exact performance required anc
the cost of various levels of retrofit for
specific structures on a cabg-case basis.

When criteria for strengthening existing
essential and other structures and elemen
for which such relaxation is proposed is to
presented together with a description of th
justification.

Structural Steel: ASTM A36.
Structural Shapes (W Shapes): ASTM A9¢

Structural Steel Pipe: A53, Type E or S,
Grade B.

Structural Tubing: ASTM A500, Grade B.

Carbon Steel Bolts (for minor structural
connections not exposed to corrosive
environment): ASTM A307.

Connection Bolts (subject to vibration,
cyclic, or fatigue loading): ASTM A325 SC
galvanized per ASTM B695.

Connection Bolts (not subject to vibration,
cyclic, or fatigue loading): ASTM A325 N,
Materials- Steel galvanized per ASTM B695.

and Miscellaneous  Anchor Bolts, studs, inserts, and fasteners
(exposed to water, groundwater, sewage,
sewer gas, or areas above sewage) sleeve
and unsleeved: Type 316 stainless steel.

16

Anchor Bolts, studs, inserts, and fasteners
(not exposed to water, groundwater, sewa
sewer gas, or areas above sewage) sleeve
and unsleeved: ASTM F1554, galvanized
ASTM B695.

Concrete anchors and adhesive capsule
anchors: Type 316 stainless steel.

Anchor bolts and concrete anchors (in
contact with aluminum): Type 304 or 316
stainless steel.
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Welding Electrodes: E70XX Low hydroger
type or as approved.

Perform all welding to approved and
certified AWS procedures.

Cement: ASTM C150 Type Il or Type V.
Reinforcement: ASTM A615 Grade 60.

Cast in place concrete: 40@8i minimum,
28 day compressive strength.

Lean concrete for mud mats: 2506
minimum, 28 day compressive strength.

el Concrete for duct banks: 25@3i minimum,
17 MEIENETE 28 day compressive strength.

Concrete
Design the expansion, contraction, and
construction joints to adequately tolerate
differential movements due to settlement,
temperature, and shrinkage effects.

Provide all types of joints in structures witr
waterstop and UV resistant system where
water tightness is required.

All aluminum: 6061T6 and ASTM B221
and ASTM B308.

Bolts and components (connecting
aluminum): Type 304 or 316 stainless stee

Aluminum guardrails and handrails (rails,
posts, and fittingassembly spacers): 6063 (
T6 extruded aluminum pipe ofl/2-inch
outer diameter and 0.145 inch wall thickne

18 MENETENE Aluminum guardrails and handrails (other

AN parts not listed above): 6063 extruded
aluminum or 214 aluminum casting.
Aluminum ladders: 60636 or 6061T6.

Design the finished diameter of holes for
unfinished bolts to be not more than 1/16
inch larger than the nominal bolt diameter.

Perform all welding to approved and
certified AWS procedures.
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Concrete block; concrete masonry unit:
Standard medium weight, (unless specifie(
to use lightweight: maximum 105 pcf),
ASTM C90, Grade NI.

Brick: ASTM C62, Grade MW.

Mortar minimum compressive strength:
Materials- 1,800 psi ASTM C270 Type S.
Masonry Cement: ASTM C150, Type II.

Grout minimum compressive strength: 2,0
psi ASTM C476

Reinforcement Yield Strength: 60,000 psi
ASTM A615.

CMU is not acceptable for below grade
facilities and structures.

Essential facilities are those which are
20 Facilities required to maintain the flow of wastewate
through the plants.

19

Do not back fill until the basin passes a le¢
test. During leak testing, the liquid level in
the tank shall be at maximum operating

levels.
Water Holding
21
Structures
Use imbedded HDPE liner for protection o
new cast in place concrete in corrosive are
Protection of such as preliminary treatment, headworks,
22 Concrete in primary clarifiers, digesters, etc. The HDF
CorrosiveAreas liner shall be by AGRU Su¢6rip as
manufactured by Agru America, or equal.
Concrete structure finish requirements she
23 ConcreteStructure i ncl ude fAisack and p

Finish and submerged structures.
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Parameter

Crack Control

Concrete Repair
and Replacement

Foundations

LAST UPDATED

Criteria

In accordance with ACI 350, shall apply to
all water holding structures.

Buildings with high humidity.
All structures exposed to repeated wash
down or chemical or process spills.

All structures below groundwater.
All structures built in or placed in the watel

Structures below grade and above
groundwater where dry interior is critical,
including: basements pump stations,
electrical vaults and valve houses.

Z factor shall be less than 95 kps per inch
service load cases for all structures expos
to raw wastewater, primary or secondary
flows and sludge. In all other cases Z sha
not exceed 115 kips per inch.

Inspection/assessment procedures and re|
and/or replacement recommendations sha
be in accordance with American Concrete
Institute Standards.

Where conflict exists between Geotechnic
reports and information, the most stringent
requirement shall govern.

Explore alternatives to traditional pile
driving for foundation designs.

Evaluate designs based on the nature of ti
soils and geological substrate and the
proximity to sensitive noise receptors
including human activities and sensitive
wildlife species.

Alternatives include avoiding the need for
piles, use of cash-place piling constructed
in bored holes and low noise type pile driv
and extractors.

If pile driving is recommended, an acoustic
engineer shall evaluate mitigation measur
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28

29

30

Parameter

Vibrating
Equipment

Equipment
Anchorage

Floor Drainage

Potential Loads
from Solar Panels
and other power
generation
equipment

LAST UPDATED

Criteria

The ratio of the natural frequency of the
structure to the exciting frequency of the
equipment shall be greater than 1.5.

Anchor all equipment, tanks, piping, etc. ir
accordance with CBC requirements to resi
wind or seismic loads.

Anchorage of equipment, piping etc. that it
submerged in water or waste water shall b
designed for seismic induced water sloshe
loads in addition to the other loadings.

Ensure the drainage plan does not preven
proper pipe or conduit routing, and does n
result in impractical footing requirements.

Where practical, the floors of electrical
rooms shall be sloped tidch per foot or
more to flush door sills.

Other rooms that have smoothly coated
floors and are not subject to washdown sh
be sloped at least tidch per foot to floor
drains.

Except for floors in office spaces, all other
room floors shall be sloped at 3f&h per
foot or more to floor drains.

The provision of a side slope to a drainage
trench along the side of a room can allow
more aggressive slopes and is sometimes
preferred. Drainage trenches may be slopt
with at least 1/4nch per foot slope.
Trenches should be 12 inches wide.

Include loads from potential future solar
panels for relevant structuras well as loads
from any other power generation equipme
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5.3 Architectural

Last Updated Sep 1, 2025

0

Scope

Building Insulation

Sound Attenuation
Mineral Fiber
Blanket Insulation

Sound Attenuation
Fire Blanket
Insulation

Fire Safing
Insulation

This document applies to Architectural
Design.

Comply with fireresistance and
flammability ratings.

Comply with code interpretations by
governing authorities.

Provide insulations formed from inorganic
mineral fibers complyingvith ASTM C 665
and ASTM C 764.

Provide insulation containing neasbestos,
non-combustible compounds of spun mine
fiber felt formed into flexible and resilient
blankets:

1) Thermal Conductivity (k), ASTM C 518:
0.27 Btu/in./hr/sf/degrees F.

2) Density, Manufacturer's Certified Test:
2.5 pcf.

3) Flame Spread, ASTM E 84: 25 maximu
4) Smoke Developed, ASTM E 84: 50
maximum.

5) Fuel Contributed, ASTM E 84: 50
maximum.

Thickness: dnches.

Width: 16inches.

Thermafiber SAFB by USG Interiors, or
equal.

Semitrigid nonasbestos compounds of spt
mineral fiber felt, meeting FS HH521F,
Type |, Class A and FS HH558B, Form A,
Classes 1 and 2. Nominal density of 4
pounds per cubic foot and a thermal
conductivity (k) of 0.24:

a. Flame Spread Rating, ASTM E 84: 15
maximum.

b. Fuel Contributed, ASTM E 84: 1
maximum.

c. Smoke Development, ASTM E 84: 0
maximum.

d. Fire Resistance Rating, ASTM E 119: 3
hours minimum.

IEUA Engineering Design Guideling® a g e 505



Last Updated Sep 1, 2025

Thermafiber FireSafing Insulation by USG
Interiors, or equal.
Provide insulations formed from extruded
polystyrene foam, tight closed cell structur
with no voids between the cells, high
compressive strength, resistance to water
penetration, and formed into rigid sheet
complying with ASTM D 2842, ASTM C
518, ASTM C 7, and ASTM C 578, Type
X:
1) Thermal Resistance Aged\Rilve per
inch at 75 degrees F mean temp, ASTM C
518: 5.0.
2) Compressive Strength (Ib/in) min., ASTI
Rigid Interior Wall D 1621: 15.
Insulation 3) Flexural Strength (Ib/in) min., ASTM C
203: 40.
4) Water Absorption (% by volume) max.,
ASTM C 272: 0.1.

5) Water Vapor Permeance (perm), ASTM
96: 1.1.

6) Flame Spread, ASTM E 84: 5.

7) Smoke Developed, ASTM E 84: 165.
Thickness: 11/2 inches.

Width: 237/8 inches.

Styrofoam Zmate Interior Rigid Wall
Insulation by Dow Chemical, or equal.

Rigid foam insulation, ANSI/ASTM €289
Type I, polyiscocyanurate board with
fiberous glass facer:

a. Compressive Strength: 20 psi, nominal

b. Board Density: 2.0 Ibs. Per cubic foot,
nominal

6 Roof Insulation c. Thickness andfalue: 2inch, R 12.0

d. Provide minimum slope to drain of 1/4
inch per foot.

e. Provide Preut factoryformed corners,
crickets, tapered edge strips, hipsand valle

ISO Insulation System by: GAF EverGuartc
Roofing Systems, or equal.
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: The type recommended by the insulation
Adhesive For . e
7 ) . manufacturer, and complying with fire
Bonding Insulation . :
resistance requirements.

Type and size shown or, if not shown, as
Mechanical recommended by the insulation manufactt
Anchors for the type of application shown and
condition of substrate.

Provide galvanized steel impaling clips
complying with requirements of governing
9 Impaling Clips code authorities and as recommended by
insulation manufacturer for full system
responsibility.
Complete selection of insulation
10 Adhesive Tapes manufacturer's recommended taping
materials.

Complete selection of fire stop
manufacturer's recommended vitype
nonasbestos fire stop systems. Provide
: complete systems complying with UL 147¢
Az S Se_alants and zSTM yE814 with aptv)\//o %r three hour
11 And Other Fire fire rating. Provide equal fire protection as
Stop System provided by firerating of construction
Components penetrated. Fire stop systems shall also b

gas and watertight.

Fire Stop Systems by Dow Corning
Corporation, or equal.

Comply with the Factory Mutual Publicatio
1-29 Technical Advisory Bulletin for wind
resistance. Provide uniform ballast weight
distribution over entire roof surface. Comp
with FM wind uplift criteria at corners and
perimeters. Provide combined ballasta
single ply roofing
recommended screw and plate fasteners
located in accordance with FM2D TAB 1.
Comply with applicable insurance rating
bureau requirements as required by the
California Building Code, latest edition anc
International Bilding Code, latest edition,
unless more restrictive requirements are
specified or required.

a. Outof-Plane: 1/8nch maximum in 10
foot-0 inches and 1/tBch maximum in any
12-inches measured along the plane.

12 SinglePly Roofing
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b. Maximum Offset in Plane Alignment:
1/16-inch.

c. Variation From Slope: 1/8ich maximum
in 10 foot- O inches. A smooth type,
polyester scrim reinforced thermoplastic
polyolefin based membrane for use as a
single ply roofing membrane and flashing
material

Membrane by GAF Materials Corporation,
Or equal.

Smooth, rounded, river washed stone fromn

3/4-inch to £1/2-inch in diameter applied at

_ _ a rate of 1,000 pounds per square, spread

13 SinglePly Roofing evenly over the surface without adhesive.

gl Provide granite or other stone capable of
withstanding exposure without deterioratio

Comply with Factory Mutual Publication
Class 190 (Wind Uplift Attachment
Criteria). Class A fire rated assembly in
accordance with U790 or ASTM E 108.
Roof system shall comply with all applicab
building codes and California Building Coc
Title 24, Sction 118.

1. PVC roofing: Fabric reinforced PVC
sheet, ASTM D4434 for Type Il PVC
membranes. Fiberglass reinforcing materi
80 mils minimum polymer thickness, 40 m
thickness above scrim, 110 Ibf/in minimumnr

Polyvinyl Chloride breaking strength, white color

(PVC) Roofing 2. Membrane Manuf ac
shall be of consistent base formulation for
minimum of 50 years. Manufacturer and
membrane shall be listed in Cool Roof
Rating Council product listing and roofing
membranes shall be tested by CRRC
3. Warranty: -yearrsysterna
warranty (20 year material and labor with :
year extension on
(2) year warranty. Early Bird warranties ai
not acceptable.
4. Components including roofing insulatior
fasteners, and walkways for roofing syster

14
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from same manufacturer as membrane
roofing.

5. Sika Sarnafil (Membrane: Sarnafil S327
EnergySmart 60nil), Carlisle Syntec
(Membrane: 6eMil Sure-Flex PVC KEE),
Johns Manville (6Mil PVC KEE by
Cooley Group), or equal.

6. Prelnstallation meeting between IEUA,
Design Engineer, Applicator/Contractor,
Roofing Manufacture
related Subcontractors shall be held at lea
two(2) weeks prior to installation.

1. Sheet Flashing: standard reinforced PV
sheet flashing of same thickness and colo!
PVC sheet.

2. Flashing Membrane Adhesive: solvent
based reactivatintype adhesive used to
attach PVC flashing membrane to vertical
(flashing) substrate.

3. Membrane Attachment Bar: one(1) inct
wide, prepunched aluminum bar used to
attach PVC field membrane at all perimete
and bas&angle transitions.

4. Membrane bonding adhesive:
Manufacturerds stan
VOC bonding adhesive

. 5. Met al Termi nat i
PVC Roofin . .
g standard predrilled stainless steel or
aluminum, with anchors

6. Fasteners: factomgoated steel fasteners
and metal plates complying with corrosion
resistance provisions in FM Global 4470 a
acceptable to roof manufacturer.

7. Cover Board: by Georgfacific
DensDeck, or approved equal. ASTM C
1177, glassnat faced, water resistant
gypsum. Smoke developed and flame spre
(ASTM E-84): 0, Mold resistance (ASTM
D3273): 10, Compressive strength (ASTM
473): 900psi, Board sizé: 0 x 4 6 x 8 6 .
8. Cover Board Adhesive: urethane basec
low-rise foam adhesive shall be used to
attach cover board to top layer of insulatio

£ Auxiliary Materials
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9. Roof Insulation: Polyisocyanurate boart
insulation, ASTM C 128491, Type I, Class
2, Grade 2 (20 psi). Zero Ozone Depletion
Potential from blowing agent (HCFtee),
Long-Term Thermal ResistanceValue
based on ASTM 13031 and/or C AN/ULC
S77009.Faxer type: coated glass face, boa
size: 2. 490, FdaKémal R
Resistance Value:-B0.0 min.

10: Tapered Insulation: provide factory
tapered insulation boards

11: Insulation and Cover Board Fasteners
corrosionresistant, minimum #15 fastener
with attachment plate to attach insulation t
structural metal deck.

12: Flexible Walkways: factorformed,
nortporous, heavy@uty, slipresisting,
surfacetextured walkways pads or rolls.

ASTM D6754. Sheet Flashing:
Manufacturer's

a) Breaking Strength, minimum, ASTM  Standard, smooth
D751: Machine direction, 500 Ibf (87 ~ backed, sheet
kN/m); Cross machine direction 400 Ibf flashlr]g of same
(70 kN/m). mfiterlal, type,

b) Tear Strength, minimum, ASTM D751; reinforcement,
Machine direction, 125 Ibf (22 kN/m);  thickness and color

Cross machine direction (145 Ibf (25  @s KEE roof

Thermoplastic KN/m). _ membrane
Ketone Ethylene c) Elongation at Break, ASTM D751: 20

Ester (KEE) coated  Percent.

16 polyester fabrie d) Dynamic Impact/Puncture Resistance,
reinforced fleece ASTM D5635: Pass.
backed sheet e) Minimum Membrane Thickness,

nominal, less backing, ASTM D751.

f) Thickness over fiber, optical method:
0.016 inches.

g) Accelerated Weathering, ASTM G155
and ASTM G154: Not greater than 5,0C
hr., no cracking or crazing.

h) Abrasion Resistance, ASTM D3389: Nc
greater than 2,000 cycles; ¥ wheel,
1,000 g load.

i) Color: White.
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j) Solar Reflectance Index (SRI), ASTM
E1980: 110 (White, initial), 86 (White; 3

yr aged).
As recommended by roofing system Liquid-type
manufacturer for intended use, and auxiliary materials
17 Auxiliary Roofing  compatible with membrane roofing. shall comply with
Materials VOC limits of
authorities having
jurisdiction.
Membrane Interlocking Ballast Pavers by Westile, an
16 Protection Concrete Oldcastle Company, Or equal.

Pavers

Rufco 4000B by Raven Industries,

17 Vapor Barrier Incorporated, Or equal.

Extruded aluminum termination bar with

angled lip caulk receiver and lower leg bul
Lip Termination stiffener. Prepunched slotted holes at 6" or
Bar center, 3/4" x 106

GAF EverGuard Liptermination Bar by GA
Materials Corporation, Or equal.

1. Bonding Adhesive: As recommended by
the roofing manufacturer.

2. Splicing Cement: As recommended by t
roofing manufacturer.

3. Lap Sealant: As recommended by the
Miscellaneous roofing manufacturer.
23 Materials 4. Deck Primer: As recommended by roofi
manufacturer.

5. Caulking and Sealants: As recommende
by the roofing manufacturer.

6. Protection Board: As recommended by -
roofing manufacturer for use beneath
membrane protection pavers.

22
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7. Mechanical Fasteners and Plates: Stain
steel and plates as recommended by the
roofing manufacturer.

Flashing and trim shall be permanently
watertight, and not deteriorate in excess o
manufacturer's published limitations.

Flashing and trim to be fabricated and
installed to meet the requirements of FM 1

25 Flashing And Trim 90 and applicable requirements of the
California Building Code, latest edition anc
the International Building Code, latest
edition.

Comply with fabrication details
recommended by SMACNA.

Provide sheet stainless steel, Type 304
Stainless Steel complying with ASTM A 176, with No. 2D

2 Flashing And Trim dead soft, fully annealed finish, unless
otherwise specified.
CastIn-Place Provide stainless steel, Type 304, (02¢h)
7 Roofing Reglets built-in-place reglets with wind lock clips.
And Type CO Reglet for casih-place application
Counterflashing by Fry Reglet Corporation, Or equal.
General:
a. Fiberglass Mat: Minimum 1.5 ounces pe
square foot.
b . Resins: Manuf act
fabricating units to meet specified
requirements.
Fiberglass Manufactured Units:
28 Reinforced Plastic 1. Fiberglass Reinforced Plastic (FRP)
(FRP) Doors And  Doors:
Frames a. Thickness: -B/4 inches.
b. Ther mal I nsul ati

c. Construction:

1) Core: Enegrain balsa wood, resin
impregnated.

2) Door Plates: Molded in one continuous
piece, resin reinforced with haitaid glass
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fiber mat, nominal 1/8nch thick, minimum
15 mil gelcoated surface.

3) Door Edges: Minimum three (3) layers

resinreinforced glass fiber mat, nominal 3/
inch thick, machine tooled.

d. Finish: Smooth gloss surface, minimum
Value 88 in accordance with ASTM D 523,

2. Firerated Fiberglass Reinforced Plastic
(FRP) Doors: UL approved, and as follows
a. Thickness: -B/4 inches.

b. Ther mal l nsul at i
c. Construction:

1) Core: Fireresistant mineral core.

2) Door Plates: Molded in one continuous
piece resin, reinforced with haitaid glass
fiber mat nominal 1/8nch thick, minimum
25 mil gelcoated surface.

3) Door Edges: Minimum two (2) layers
resinreinforced glass fiber mat, nominal 1/
inch thick, machine tooled.

d. Finish: Smooth gloss surface, minimum
Value 88 in accordance with ASTM D 523,
3. Fiberglass Reinforced Plastic (FRP)
Frames:

a. Construction: Onpiece pultruded
fiberglass reinforced plastic, minimum 1/4
inch wall thickness, jambo-head joints
mitered and reinforced with (FRP) clips an
stainless steel fasteners conforming to SD
requirements for performance equivalent t
16 cage steel frames.

b. Frame Profile: 8/4 inches deep, 2 inche
wide face; double rabbeted with 5f&h

high stop.

c. Finish: Satin finish, with true and
consistent color throughout frame thicknes

4. Firerated Frames: UL approved, and as
follows:

a. Construction: Type 304 stainless steel,
steel gelcoated to match doors.

5. Lites and Louvers:
a. Lites:
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1) Stops: Pultruded fiberglass reinforced
plastic construction.

2) Fasteners: Stainless steel screws as
recommended by manufacturer.

3) Firerated: Stainless steel, Type 304 UL
rated frames.

b. Louvers:

1) Construction: Molded solid vanes;
pultruded fiberglass reinforced constructio
2) Finish: Satin finish, with true and
consistent color throughout frame thicknes
6. Fiberglass Reinforced Plastic (FRP)
Removable Transoms:

a. Construction: Transoms shall match doc
frame construction and color.

Fiberglass doors and frames by FRBDOR
Division of Advance Fiberglass, Inc., Or

equal.
Non-Rated Wall Stainless Steel KRBSG-214M by Karp
29 i
Access Doors Associates, Or equal.

SpeedMaster Seriedodel 1500 by
Hdrmann Flexon LLC. Phone:800-365
3667, website: wwvw. HORMANN
FLEXON.com, Or equal.B.

A. Shop clean and prime all ferrous metal
and galvanized surfaces, exposed and

31 Painting unexposed, except lubricated surfaces, wi
door manufacturer's standard rust

inhibitive primer drying to a flat sheen.

Overhead Rolling
30 Doors (High Speed
Roll-Up Door)

Aluminum Trifab VG 451T (Thermal) Storefront
20 Storefront System by Kawneer Company, Incorporat:
Windows And Or equal.
Framing
Exposed Aluminum Duranar Metallic XL Specialty Color-€oat
3 Polyvinylidene System by PPG Industries Coatings and
Fluoride Based Resins Division, or equal.
Coating
Y Skylights Model DDCAP1 3636, by Wasco Products

IncorporatedOr equal.

. Provide 1 inch square mesh consisting of .
Fall Protection . :
35 gage galvanized steel wire. Fasten mesh t
Safety Screens : .
the extruded aluminum retainer assembly.
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A. General: Comply
Fini shes Manual o re
application and designations of finishes.

B. Finish designations prefixed by AA
conform to the system for designations of
aluminum finishes established by the

36 Aluminum Finishes Aluminum Association.

C. Class | or Class I, Cle#&nodized

Finish: AA-C22A41 (Chemical Finish:
etched, medium matte; Anodic Coating:
Class | Architectural, clear film thicker thar
0.7 mil complying with AAMA 607.1. Class
Il Architectural 0.7 mil.

Provide all doors with mortise hinges, unle
Finish Hardware specifically scheduled otherwise.

37 :
Hinges FBB 199 and FBB 191 by Stanley
Commercial Hardware, Or approved equa
Extra Heavy Duty Mortise Lockset L9000
38 Finish Hardware  Series with Lever Handles by Schlage Par
Mortise Locks Sets Worldwide IngersoHRand Corporation, Or
equal.
39 Finish Hardware  Von Duprin Part of WorldwideOr equal.
Panic Exit Devices
Finish Hardware  Cylinders and Keying by Schlage Part of
40 Cylinders And Worldwide IngersolRand Corporation. No
Keying System equals allowed.
Finish Hardware =~ Knox Company, Model 3200R KneRox,
41 Fire Department  Or equal.

Key Lock Box

Finish Hardware 4040 XP Heavy Duty Closer by LCN Part
42 Worldwide IngersoHRand Corporation, Or
Door Closers
approved equal.
Finish Hardware FB13/14R, FB17 by Glymdohnson Part of
43 Worldwide IngersolRand Corporation, Or
Floor Stops
approved equal.

Finish Hardware  No. 4301CRL by Pemko Manufacturing

& Stripping And Seals Company, Or equal.
45 Finish Hardware  172A, 176A by Pemko Manufacturing
Thresholds Company, Or equal.
Finish Hardware  No. 357SS by Pemko Manufacturing
46
Astragals Company, Or equal.
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47

48

49

50

51

52

53

55

56

57

Finish Hardware
Sealants

Finish Hardware
Flush Bolts

Finish Hardware
Coordinators

Glass And Glazing
Clear Wire Glass
(Interior
Door/Transom
Lites

Glass And Glazing
Insulating Glass

Glass And Glazing
Clear Tempered
Insulating Glass

Glass And Glazing
Clear Tempered
Monolithic Glass
(Interior
Door/Transom
Lites

Glass And Glazing
Tinted Tempered
Monolithic Glass
(Exterior
Door/Transom
Lites

Glazing Sealants
And Tapes
Structural Silicone
Sealant

Glazing Sealants
And Tapes
Exterior OnePart
Silicone Rubber
Sealant

Glazing Sealants
And Tapes
Preformed Butyl

Provide butyl rubber sealant complying wit
FS TT-S-001657 for use with thresholds.

GJ FB6 Extension Flush Bolts by Glynn
Johnson Part of Worldwide Ingerséiiand,
Or equal.

COR 1, 2 and 3 Series with FB Series by
Glynn-Johnson Part of Worldwide Ingersol
Rand, Or equal.

Polished Plate Wire Glass by PPG Industr
Incorporated, Or equal.

Caribia Tinted Tempered Commercial
Insulating Glass Units by PPG Industries,
Inc., Or equal.

Clear Tempered Commercial Insulating
Glass Units by PPG Industries, Inc., Or
equal.

Clear Tempered Monolithic Commercial
Glass Units by PPG Industries, Inc., Or
equal.

Caribia Tinted Tempered Monolithic
Commercial Glass Units by PPG Industrie:
Inc., Or equal.

Dow Corning 995 Silicone Structural
Adhesive by Dow Corning Corporation, Or
equal.

Spectrum | by Tremco, Incorporated. Or
equal.

Polyshim Il Glazing Tape by Tremco,
Incorporated. Or equal.
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Rubber Glazing
Sealant

Glazing Sealants  Dense Silicone Wedge Gaskets S@B0 by
And TapesDense Tremco, Incorporated. Or equal.
Compression

Wedge Gaskets

58

A. Setting Blocks: Neoprene, @D
durometer hardness, with proven
compatibility with sealants used as
recommended by the glass manufacturer.

B. Spacers: Neoprene, 80 durometer
hardness, with proven compatibility with
: sealants used as recommended by the gle
Miscellaneous
59 manufacturer.

Glazing Materials . .
C. Compressible Filler Rod: Closeell or
waterproofjacketed rod stock of synthetic
rubber or plastic foam, proven to be
compatible with sealants used, flexible anc
resilient, with 510 pounds per square inch
compression strength for 25 percent

deflectian.
Translucent Translucent fiberglass sandwich panels by
60 Fiberglass Kalwall Corporation, www.kalwall.com. Or

Sandwich Panels equal,

United States Gypsum Company, Dietrich
Metal Framing, Or equal.

Gypsum Wallboard 400 USTE 20 DW EQ UltraSTEEL framing
62 - Wall/Partition with complementary accessories by Dietric
Support Materials Metal Framing. Or equal.

Gypsum Wallboard Z-furring (ZFSeries) by Dietrich Metal

61 Gypsum Wallboard

& - Furring Members Framing
Acoustical Sanserra 573 Tegular by Armstrong. Or
64 Ceilings equal.

Acoustical Panels

Ceiling Suspension Pr el ude XL 15/ 160 E
65 Materials Exposed Armstrong. Or equal.
Suspension Systen

Acoustical Panels Eckoustic Functional Panels by Eckel

66 Perforated Metal  Industries, Incorporated. Or equal.
Acoustical Panels

67 Resilient Tile Noraplan Stone al by Nora Flooring
Rubber Tile Incorporated.
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Tnemec Company, Incorporated, Devoe
High Performance Coatings, Or equal.

A. Aluminum Sheet: ASTM B 209, 5005
with temper as required for forming, or as
otherwise recommended by the metal
producer to provide the required finish.

B. Aluminum Extrusions: ASTM B 221,
Alloy 6063-T52.

C. Anchors and Inserts: Use Type 316

69 Louvers And Vents stainless steel expansion bolt devices or d
and epoxy Type 316 stainless steel ancho
D. Bituminous Paint: SSR€aint 12 (cold
applied asphalt mastic).

E. BlankOff Panels: Provide 16 gage
aluminum sheet with A42 Dark Bronze
anodized finish. Provide Type 316 stainles
steel fasteners, 12 inches on centers.

No. A6155 by Construction Specialties,
Incorporated. Or equal.

Finishes Exposed Kynar 500 TRiX by DeSoto Incorporated.

68 Painting

70 Fixed Louvers

Aluminum Duranar XL by PPG Industries,
71 Polyvinylidene Incorporated. Or equal.

Fluoride Based

Coating

A. Provide removable screens for all louve

B. Fabricate screen frames of the same m
and finish as the louver units to which
secured. Provide frames consisting of extr
heavy duty extruded 0.098ch aluminum
for permanently securing screen mesh.
Frames shall be rewirable.

C. Use insect screen of 18 by 14 mesh,
0.0123inch diameter stainless steel
72 Louver Screens intercrimp wire.

D. Locate screens on inside face of louver
Secure screens to louver frames with
machine screws, spaced at each corner a1
12 inches on centers.

E. Provide minimum No. 8 stainless steel
metal screws unless larger screws are
required by screen size.

F. Provide cross bar screen reinforcement
same material and finish as louver which
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subdivides screens into maximum area of
square feet.

73 Sill Extension Gage and Finish: Same as louver.
1 . .. Everglo Signs by Self Powered Lighting
74 AL (21 Incorporated. Isolite Model 20401 Signs

ST by Safety Light Corporation. Or equal.

A. Material: Subsurface silkscreened
graphics on a transparent acrylic sheet,-0.!
inches thick with Helvetica Medium alphak
and matching arrows type face. Provide 2
) inch high upper case letters anthth high
Interlpr Rqom lower case letters.
75 Identification

: B. Fire Extinguisher Identification Sign:
Signs, And Provide 15inch by 15inch with square
corners, unframed. Provide one for each
surface mounted fire extinguisher.
Background color red with white lettering.
Sign shall incorporate a directional arrow
Provide 15inch by 15inch with square
corners, unframed. Colored background w
white lettering. Provide one sign for each ¢
the followings rooms in the Centrifuge
Building: Locate on wall adjacent to entry
76 Room door into room.

Identification Signs 1 ynisex Restroom.

2. Control Room.
3. Electrical Room (two signs).

4. Truck Loading Observation Room (at
stairway #3).

Safety signs shall be formed from rigid

Fire Extinguisher
Location Signs,

Chemical Area
Safety Signs

EInSiilEey A polystyrene or polyethylene plastic. Letters
i girggsss A SIS shall be 2inch high upper case letters and

inch high lower case letters.

Architectural finishes of concrete priorto  Consider the use of
painting shall be uniform profile by blastin¢ Wunderfixx (or

Architectural and or other methods. equal), a concrete
78 . smoothing
Finishes
compound for
exterior concrete
walls.
PaintColor of Paint color of architectural features (facias
79 Architectural doors, exterior features systems, roof drai
Features
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awnings) shall conform to IEUA color
standards

Contractor is responsible to color matching
and/or field coating to match, other
manufacturersoé stan
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5.4 Hydraulics

LAST UPDATED March 31, 2024

This document applies to Hydraulic Desigr
Requirements.

Design Plants to convey the largest expec
flow without leakage, overflow or spills.

0 Scope

1 Peak Flows : -y :
Design facilities for containment of the

highest wet weather flow when peaking
factors exceed 2.2.

Provide to determine process turndown
requirements.

Evaluate total drainage area to determine
total expected flow requirements.

2 Minimum Flows

Average Daily Assign standard land use planning factors
Flows each sukarea to determine total flow
estimates.

Follow design guidelines from ti&trategic
Plan

Pipeline and Piping Refer toSanitary Sewer Requirements
Design

5 Flow Distribution  Planned flow routing peBtrategic Plan
Both plants have process drainage and stc

water collection systems convey water to t
Waste Sidestream Pump Stations.

The pump stations send this water to prim.
6 Sidestreams influent distribution boxes for treatment.

The systems meet EPA requirements for
treating on site flows and not count as
primary influent from the collections syster
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6.1 Biosolids Processes

June 2024

0

1

Scope

Screening

Last Updated

This document applies to

Biosolids Processes.

Rotary drum screens are
preferred with openings from

1/16 inch to 3/8 inch.

Provide multiple units with one

additional as standby.

Provide a manually cleaned
gravel trap ahead of each

screen.

Approach velocity of 3 fps at
peak daily flow. Be able to
accommodate peak hour flow

and not exceed 4 fps.

Provide odor control, weather

protection and standby
emergency power.

Provide coarse screens (with
0.25 to 2 inches) upstream of

fine screens.
Single stage is simplest.
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Extremely important to
biosolids treatment due
to quality impacts on
biosolids and
operational problems
such as clogging, wear,
damage.

Concerns: Odors,
energy, cleaning,
maintenance.

Chose removal not
communition. Concerns
Comminuters just pass
on the debris.

Use fine screens
preceded by coarse
screens.

Typ. fine screen
openings 0.10 to 0.25
inches Concerns: Finel
screens remove more
organic matter. Avoid
removing too much
organic matter with
screenings.

Moving screens
(revolving drums), filter
screens, woven wire
screens, perforated
plates and closely
spaced bars.

In-channel rotary drum
screens and filter
screens are best.

Single or dual stage
options.
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Provide odor control, weather Extremely important to

protection and standby biosolids treatment due

emergency power. to detrimental impacts
on biosolids quality and
physical problems such
as clogging, wear,
damage, reduced
digestion volume.
Concerns: Odors,
energy, cleaning,
maintenance, space.

Vortex grit units followed by  Vortex grit units and

grit cyclones and screw aerated grit chambers

classifiers. Provide multiple  good choices. Concern:

units with one additional as  Aerated chambers

standby. require lots of space an
energy.

All units in service excluding Avoid sludge degritting

standby treat peak hour flow. too messy and difficult
to maintain. Huge odor
issues.

Conduct grit characterization Peak grit load frequentl

studies to determine quantitie: occurs at peak flow

of grit in wastewater, specific rates. Provision of 380

gravity and ratio of grit sizes. seconds retention time
at these peak rates will
be required.

Design for removal of 95% of Provide for grit

the particle size that constitute washing, classification

90% of the particles at that siz and dewatering plus

or larger. storage in commercially
available containers for
pickup and disposal.

Mechanically induces
vortex grit removal units
are available from Smitl
& Loveless (Pista grit),
Jones+Atwood (Jeta),
Infilco Degremenot,
Vulcan Industries, and
John Menunier.

2 Grit Removal
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Provide odor control. Best source of highly
digestible material (high
VSS %).

Avoid co-settling which
deteriorates good
primary solids. Do not
allow scum to mix with
primary solids.

Do not exceed 3,500 gpd/sf ai Typical Range: 8%
QPKDY with one unit off line. solids Goal: 6% solids.

3 Primary Sedimentation ~ Add Lamella plates if the Chemicals such as lime
above SOR criteria can't be  polymer, aluminum salt:
achieved. Add ferric chloride and iron salts can
as necessary to ensure 6%  improve the
solids. performance of primary
clarifiers. Ferric
Chloride is a good
choice to achieve high
solids content and helps
avoid phosphorus
compounds in digestion
and piping.

Keep SLR <30 Ibs/d/sf, SOR Typically problematic

<400 gpd/sf (with one clarifier for digestion process

not in operation at QMAX30) due to low solids

and assuming MLSS 3,000  concentrations (1% or

mg/l and underflow about less) that are difficult to
8,000 mg/L. thicken, biological cells
4 Secondary Sedimentatior versus organic material

and low volatile content
Concerns: WAS

decomposes at differen
rate than Primary solids
andoften contributes to

foaming.
Operate DAF as required to  DAFT is the best
ensure >5% solids. choice. Range:-8%
5 Thickening WAS Provide odor control. Goal: >5%.
If necessary, add
chemicals.
6 Combine Solids to Provide multiple blend tanks Range: 46% Goal:
Stabilization with one spare. 5%.
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Anaerobically digest solids.

7 Stabilization Options

Options

Mesophilic (MAD), Thermal
Hydrolysis + Mesophilic
(TH+MAD) , Acid/Gas
Digestion

Anaerobic Digestion

Must meet electricat code
requiremtns for Class and Div
as per NEPA.
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Blend tanks are good fc
process control and
uniformity.

Digestion (anaerobic or
aerobic), Dual Digestior
(aerobic/anaerobic)
Lime stabilization,
dewatering/drying,
combustion.

Anaerobic digestion
typically preferred due
to reduction in solids
and the production of
digester gas to power
equipment, produce
electricity and heat
digestion.

Mesophilic (MAD),
Thermophilic (TAD),
Thermally Phased
Anaerobic Digestion
(TPAD), Thermal
Hydrolysis +
Mesophilic
(TH+MAD) , 3 Phase
Digestion,Acid/Gas
Digestion Concerns:
Class A or Class B
product. There is no
regulation requiring
Class A product.
However, various
beneficial uses for
biosolids have quality
requirements.

Recuperative digestion.
Concerns: A good
option to increase SRT
in digestion and
improve performance.
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9

10

11

12

Predigestion Options

Biosolids
Destruction/Minimization

Anaerobic Digestion
Structures

Digestion Mixing

None recommended.

Cylindrical digesters with fixec
covers.

Pumped mixing, Draft tubes.
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Hydrolysis: Thermal,
Chemical, Biological or
Mechanical plus
combinations. Concerns
Thermal Hydrolysis has
been proven to
effectively allow double
concentrations of
digester solids while
maintaining excellent
viscosity.

Cannibal, Microsludge,
Ultrasonic, Ozonation,
OpenCEL.

Cylindrical (Typically
Reinforced concrete,
prestressed) with fixed
or floating covers,
typically greater
diameter than height.
Height often <35 ft. to
accommodate mixing
and pumping. Egg
Shaped Digesters are a
alternative, but
expensive. Concerns:
oveiflow, supernating,
conical bottoms, access
for cleaning. Floating
covers can not only
accommodate variable
liquid levels but also ga:
storage.

Pumped mixing, gas
lances, gas diffusers,
draft tubes (gas or
mechanicatexternal or
internal), paddle
mixers, bubble guns,
linear motion.
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13 Digestion Heating Heat exchangers or steam Boilers w/HEXs, steam

injection. injection.

BFPs (belt filter processes), BFPs, Plate and Frame
Plate and Frame, Screw Screw Presses,
Presses, Centrifuges. Centrifuges, lagoons.

Concerns: Excellent
performance, high
capacity and odor
control with
Centrifuges. However,
very high power costs.

14  Dewatering Concerns: BFPs use les
energy but have water
vapor, humidity and
odor control issues.
Lower capacity means
more units.

Concerns: Screw press:
are somewhat between
Centrifuges and BFPs ii
characteristics.

FOG, HSW, Food
Waste, Manure.
Concerns: Requires
good receiving stations.
Significant impacts on
digestion process.

15 Co-Digestion Other agencies may be
competing for feed
stock. Long term
sustainability may be ar
issue. Concerns: Qualit
control of incoming
material.

Direct Driers Direct or Indirect Driers,

16 Drying solar dying (passive or
assisted).
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Direct driers have
problems with
producing durable
pellets with correlated
dust problems.

Direct driers are
preferred. Can be
linked with exhaust
from gas turbines.
Milorganite is produced
using exhaust from gas
turbines.

Multiple options are critical for Land application,

reliability. compost, fuel for
cement kilns, fuel for
combustion followed by
heat/energy recovery,
land reclamation,

Beneficial Uses for fertilizers, landfill, daily

17

Biosolids cover for landfill, char,

artificial soil.
Frequently requires thir
party for
implementation &
operations.

Remove H20, H2S and Combine with

Siloxanes. Heat/Energy production

Concerns: Siloxane
Removal: GAC or
Regenerative Silica gel.

Assign to Design Build Operai Need to remove H20,
18 Digester Gas Cleaning  or Design Build Own Operate. H2S, Siloxane and

possibly CO2.
Concerns: H20
removal: Refrigerated
dryers, desiccant dryers
coalescent filters, glyco!
adsorption.
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Provide separate gas storage.
19 Digester Gas Storage

Gas Turbines are best choice
for all issues. Contract with
privatizers for DBO (design,
build, and operate) or DBOO
(design, build, own, and
operate).

20 Heat/Energy Production
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Other potential
removals: Halide,
ammonia, nitrogen,
VOCs. Concerns: H2S
Removal: Dry
Scrubbers, Wet
scrubbers, iron salts,
adsorption systems,
catalytic scrubbers.

Concerns: CO2
Removal: Amine,
Cryogenic refrigeration,
membranes, Pressure
Swing Adsorption,
Temperature Swing
Adsorption, water
scrubber.

Greatly improves
reliability. Balances gas
pressure.

boilers, microturbines,
fuel cells,gas
turbines+HRSGs,
steam turbinesnternal
combustion engines
Concerns: Fuel cells art
extremely difficult to
work properly. Steam
turbines only fit for
excessive amounts of
steam, microturbines ar
problematic.

Produce Natural Gas
quality for sale to grid.
This high quality gas
can also be converted t
LNG for use in
vehicles.

Privatization is a good

choice for Heat/Energy
production.
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Unless required, avoid ultra  Low emissions or ultra

21 Emergency Flaring low low emissions. low emissiongper air
quality.
22 Nutrient Recovery Recover Phosphort3stara. Phosphorus recovery
Ostara.
Provide sidestream treatment Ammonia, N and P fronr
recycles. anaerobic digestion can

be problematic for
liquid treatment
processes and plant
23 Recycle Treatment permit requirements,
especially if nutrient
limits are low.
Concerns: Anamox,
DEMON are good
process choices.
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6.2 Anaerobic Digester Rehab (Concrete Fixed Roof)

LAST UPDATED June 2024

This section applies to Cylindrical Digester

0 Scope with Conical Bottoms, Reinforced Concrete
Fixed Roof
Cylindrical with Conical bottom, reinforced
1 Structures

concrete, fixed roof

Solids Loading:

0.09 Ibs VSS/Dayt3

Detention Time (Average):

20 days

Operating Temperature:

Up to Thermophilic Temperatures (127F)
Mixing Method:

Gas Mixing

Methane Production (Average):

13 f¥/Ib VSS-destroyed

Volatile Solids Destruction (Average):
55%

Mixing Velocity Gradient:

80 per second

Turnover time:

20 minutes

2 Performance

3 Specialty Coating Systen Negative and Positive seals
Apply to exterior top deck.

4 Insulation Pitch to promote stormwater drainage

Thickness type: To Be Determined

Two manways required at 180 degrees
5 Access Holes opposition. Should be epoxy coated,
gasketed, bolted (stainless bolts/washers/e

Hydrant and fire extinguisher protection pe
NFPA

Recycled water necessary for cleaning
purposes. Install hose bibs at ground leve
and at roof | evel

6 Fire Protection

Recycled Water Supply
System
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vacuum breaker and quick connect fitting.
Supply piping 10 ca
10 straight check v
digester wall or strut framing.

IEUA Engineering Design Guideling® a g e 537



6.2.1 Digester Mixing Systems

LAST UPDATED June 2024

This section applies to Digester

¢ =EopE Mixing Systems
Rotary Lobe Positive Displacement
Blower
V-Belt Drive Configuration Blower
Speed: 850 rpm

1 Gas Mixing Blowers

Motor Speed: 1,80€pm rated for
75hp at 460 volt(V)/60 hertz(Hz).

Not on variable frequency drive

Manufacturer:
AERZEN or equal

1,400scfm (based on digester gas
o _ with a specific gravity of 0.8 and
2 Mixing Requirements temperature rise of 132F)

Pressure differential of 7.9sig

Blower skid should utilize vibration
3 Vibration Isolation Kit isolation at roof attachments.
Specification TBD.
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6.2.2 Sludge Recirculation

LAST UPDATED June 2024

This section applies to Sludge
Recirculation

Horizontal Centrifugal Pump

0 Scope

600gpm at 115t TDH

Pump speed of 1,65pm (max 1,800
1 Sludge Recirculation Pump rpm) with a 3Chp motor operating or
230/460V and 60Hz

Manufacturer:
WEMCO Model F4AkKMH
Or equal

Baldor Electric Co., NoBZ262035,

: Serial N0.F0910162073,
2 Sludge Grinder Eramel82TC

Or Equal
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6.2.3 Sludge Heating

LAST UPDATED June 2024

This document applies to Sludge

g SBopE Heating
Type: Tube in Tube

1 Heat Exchanger Capacity: 1.0X10°8BTU/Hr
Application: Surround heat exchanc
and hot water piping

2 Insulation

Thi ckness 20

Finish: weather proof cladding
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6.2.4 Piping and Appurtenances

LAST UPDATED June 2024

0 Scope This section applies to Piping
1 Application Stainless steel piping for all future digest
Digester Gas Service gas piping replacements

Ductile Iron ANSI A21.51 (AWWA C151)
or Cast Iron ANSI A21.10, epoxy coated

Pipe Material O

Digester Gas Service :
ASTM A312/A312M Stainless Steel

Grade316. Type 316L when field welding
is required

For stainless steel piping: ANSI B16.5
Class 150Ib Flat or Raisd€ace Flange

For ductile iron pipe: ANSI B16.1 Class
125Ib Flat or Raisefface Flange

Ductile Iron(Glassed LinedANSI A21.51
Pipe Materials (AWWA C151)

Sludge Circulation Services  Or cast iron ANSI A21.10
Flanges: ANSI B16.1

3 Flanges

Stainless Steel Pipe Flange conforming 1
ANSI B16.5 Class 150Ib Flat or Raised
Face Flange:

1/80 (3.17mm) thic
with a hardness of not less than 40

measured on a shor
Gaskets

Digester Gas Service . . :
9 Vi Ductile Iron Pipe Flange conforming to

ANSI B16.1 Class 125Ib Flat or Raised
Face Flange:

1/80 (3.17 mm) thi
with a hardness of not less than 40
measured on a shor
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Ductile Iron Pipe Flange conforming to
ANSI B16.1 Class 125Ib Flat or Raised
Gaskets Face Flange:

Sludge Circulation Service
1/80 (3.17 mm) thi
AWWA C111

Install on blower suction/discharge lines.
7 Flex Couplers Follow specification 40 05 13 for process
piping standards.

Purge Points shall be provided in the
piping at each branch system manual sh
off valve, at both sides of the valve, and

. other necessary points in the system
8 Purge Points

Purge Points shal/l
and shall be fitted with a manual shut off
valve, which shall be plugged or capped

Aboveground piping or tubing shall be
identified including on outside of
insulation where applicable, by one of
the following:

a) The entire piping or tubing
system shall be painted yellow-
9 Pipe Identification orange;

b) The piping or tubing system
shall be provided with yellow-
orange banding that has a
mi ni mum width o

c) The piping or tubing system
shall be labelled or marked
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ADI GESTER GASO,
labels or markings;

d) Another color scheme approved
by IEUA or the authority having
jurisdiction.

To be installed on heat exchanger suppl
and return lines and heat exchanger bod
as well as gas mixing piping. Glass fiber

10 Insulation . .
mol ded pipe insul a
stainless steel jacketing, or approved
equivalent.
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6.2.5 Drip Trap and Sediment Traps

LAST UPDATED June 2024

This document applies to Drip Trap
and Sediment Trap

Automatic

0 Scope

1 Drip Trap 10 NPT inlet/ out

Varec Biogas 245 Drip Trap, or
approved equivalent

Carbon Steel Construction with
Epoxy Coated Internals and Extern:
Rust Inhibitor Primer Finish

OR

Hot dipped galvanized carbon steel
2 Condensate and Sediment Tra

OR

All Stainless Steel

Varec Bioga®33 Condensate and
Sediment Trap, or approved
equivalent.
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6.2.6 Hazard Classification

LAST UPDATED June 2024

This section applies to electrical
hazard zones around the tanks.

0 Scope

Division 1
Tank interior.

Areas above and around digester
cover; envelope @ above the
highest point of cover when cover is
at its maximum elevation, anafé
from any wall

NEC Area Electrical
1 Classification (All Class |,
Group D)

Division 2

15-ft above Division 1 area and cow
and 5ft beyond Divisionl area
around tank wall.

Hydrant at grade in accordance witl
Hydrant and portable fire NFPA820 Sectiory.2.4.
extinguisher

Portable fire extinguisher at grade
and on roof per NFP&20.
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6.2.7 Grounding/Lightning Protection

LAST UPDATED June 2024

This section applies to ancillary

¢ =ELE devices
1 Groundin To be updatedbased on the outcome
9 of RP-1 Digester 7 Roof Repairs
5 Lightin To be updatedbased on the outcome
ghting of RP-1 Digester7 Roof Repairs.
To be updatedbased on the outcome
3 Receptacles

of RP-1 Digester 7 Roof Repairs
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6.2.8 Instrumentation

LAST UPDATED June 2024

This section applies to
Instrumentation on digester gas anc

0 Scope digester headspace service. Note t
the heat exchanger system is still tc
be added.

Ashcroft B724V X07 (rated for

— ... hazardous locations)
1 Pressure Indicating Transmitte

Material: Viton/stainless steel

HI-Press switch 30 psig (set to

close at 19sig)
2 Pressure Switch (high or low)
LO-press switch ¢
open @ 60 WC
.Manufacturer: Fluid Component
International (FCI) Model STLOO or
equal. Install on digester gas
withdrawal piping and on blower
discharge line. Meter sensor to be
thermal dispersion technology. All
wetted materials to be of 316 SS
construction. Congnents to be
NEMA rated. Accuracy should be
plus 1% of calibrated span.

Rosemount

To Be Determined based on the
outcome of RPL Digester 6&7 Roof
Repairs

To Be Determined based on the

5 Temperature Switch outcome of RPL Digester 6&7 Roof
Repairs

Digester Gas Service

3 Flow Meter

4 Level Transducer

Upstream of compressor: Magnehe
6 Gages (span-15 psi to +15 psi) or Equal

Downsream of compressor:
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Ashcroft (0 to 30 psi)
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6.2.9 Pressure/Vacuum Relief

LAST UPDATED June 2024

This document applies to
Pressure/Vacuum Relief

0 Scope
Setting to 140 W

Body : Aluminum (standard), 316
stainless steel (optional)

Trim: Aluminum (standard), 316

) . Stainless steel (optional)
Pressure (Explosion) Relief Insert: BUNAN

Valve

Flange: ANSI 125 flat face or ANSI
150 raised face

Manufacturer:

Varec 7100B Series

Or equal

Housing: Cast Aluminum

Bank: Low copper aluminum
extensible frame with 316 SS sheet

Hardware: Zinc plated (standard),
2 Flash Back Flame Arrestor stainless steel (optional)

Flange: 125 Ibs ANSI flat face
Manufacturer:

Varec 5010 Series
Or equal
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6.2.10 Digester Gas Valve

LAST UPDATED June 20

This document applies to Digester Gas
Valves

Type 316 Stainless Steel Body Ball ant
Stem; Sour Gas Trim to meet NACE
MRO175

0 Scope

Flanged Ends ANSI/ASME B16.1;
ASME Class 150 rating and Short
Pattern for 75 mm and larger

Reinforced PTFE Seats of memory ses
Isolation Valves type with both seats in tension or sprin
(long service life) loaded to provide leak tight seal at low
and high pressures

Enclosed Worm Gear Operator for 150
mm and larger

ULC approved, fire safe to ANSI/API
607

AGA certified for digester gas service
Type: Plug valve, epoxy coated

Operation: Manual with valve wrench
2 Isolation Valves Epoxy coated cast iron DeZurik valve

(short service life)

Gate AWWA C500, o
mechanical joints ends, Mueller2380
20 or DeZurik

Thermal Operated Shutoff Valves
Body: Cast Aluminum
3 Check Valves

Pallet: Low Copper Aluminum

Compression Spring 316 SS
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Flanges: ANSI 125/ 150 Pattern

Type: Plug Valve

Operation: Manual with valve wrench
Bleed Vents

Gate AWWA C500, o
mechanical joints ends, Mueller2380
20 or EddylOWA (CLOW P-5155)

IEUA Engineering Design Guideling® a g e 551



Inland Empire Utilities Agency
A MUNICIPAL WATER DISTRICT

Engineering Design Guidelines
Section 7 - Permits
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Section 7 - Permits
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7.1 Permits

Last Updated

June 2024

Work in
public right
of-way, will
there be
impact to the
public?

Work on
Agency
property, will
2 it impact
pedestrians
using the
sidewalk

Is a non
process
building being
constructed?

Will work be
done in the
public right
4 of-way near
the border of
two different
cities?

Processing
5 Standard
Permits

If yes, Traffic Control Permit and
Encroachment Permit.

If yes, pedestrian use closure and
pedestrian detour plan.

If yes, the design must go through the
respective cityos
Department

If yes, depending on type of construction
activity and limits to the required traffic

control devices, you'll need traffic control
and encroachment permftem both cities

Obtain a copy of the relevant agency's

encroachment and traffic control permit
applications via o#ine (member agency
website) or the most current hard copy.

The City of Ontario's encroachment and
traffic control permit arseparate
applications.
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IEUA will submit the
documents required for
the Encroachment
Permit. IEUA will
incorporate comments
from the Cities into the
plans. The contractor
shall submit the require
documents for and pay
the fees for the Traffic
Control Permit.

Include copies of
permits with
specifications as
attachments.

http://www.ontarioca.g
ov/sites/default/files/On
ario-
Files/Engineering/forms
encroachment_permit_:



http://www.ontarioca.gov/sites/default/files/Ontario-Files/Engineering/forms/encroachment_permit_application_form_revised_on_05-20-15.pdf
http://www.ontarioca.gov/sites/default/files/Ontario-Files/Engineering/forms/encroachment_permit_application_form_revised_on_05-20-15.pdf
http://www.ontarioca.gov/sites/default/files/Ontario-Files/Engineering/forms/encroachment_permit_application_form_revised_on_05-20-15.pdf
http://www.ontarioca.gov/sites/default/files/Ontario-Files/Engineering/forms/encroachment_permit_application_form_revised_on_05-20-15.pdf
http://www.ontarioca.gov/sites/default/files/Ontario-Files/Engineering/forms/encroachment_permit_application_form_revised_on_05-20-15.pdf

Last Updated June 2024

Processing
6 Emergency
Permits

Traffic control permit is not needed from
San Bernardino County Flood Control.

San Bernardino County Transportation
Division for public rightof-way work does
require a traffic control plan.

Construction Manager (CM) to notify the
city/county right away.

Provide first emergency responding
contractor for application.

Complete permit application the same as
for a regular permit with the emergency
contractor's information. Keep copy for
your records.

Submit the application and traffic control
plan the same day to city/county (if durin
normal working hours) or next morning.

Obtain permit fee cost from city/county.

With CM's approval, process check
request.

Request that the check be returned to yo
for submittal.

Upon receipt of the check, scan a copy ft
your records and remit payment along wi
a copy of the permit for easy processing.
Emergency calls may be for Member
Agency's infrastructure, but cannot know
until response is made.

CM is to contact the Member Agency rigl
away so they may inspect the project.
CM is to let you know if IEUA will be the

lead on the repair or if the Member Agen
will take the lead. If IEUA, then submit
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pplication form revised
on 0520-15.pdf

http://www.ontarioca.go
v/sites/default/files/Onte
rio-

Files/Government/City
Forms/Engineering/traff
c_control _permit_form.

pdf

Check if electronic
submittal is acceptable.


http://www.ontarioca.gov/sites/default/files/Ontario-Files/Engineering/forms/encroachment_permit_application_form_revised_on_05-20-15.pdf
http://www.ontarioca.gov/sites/default/files/Ontario-Files/Engineering/forms/encroachment_permit_application_form_revised_on_05-20-15.pdf
http://www.ontarioca.gov/sites/default/files/Ontario-Files/Government/City-Forms/Engineering/traffic_control_permit_form.pdf
http://www.ontarioca.gov/sites/default/files/Ontario-Files/Government/City-Forms/Engineering/traffic_control_permit_form.pdf
http://www.ontarioca.gov/sites/default/files/Ontario-Files/Government/City-Forms/Engineering/traffic_control_permit_form.pdf
http://www.ontarioca.gov/sites/default/files/Ontario-Files/Government/City-Forms/Engineering/traffic_control_permit_form.pdf
http://www.ontarioca.gov/sites/default/files/Ontario-Files/Government/City-Forms/Engineering/traffic_control_permit_form.pdf
http://www.ontarioca.gov/sites/default/files/Ontario-Files/Government/City-Forms/Engineering/traffic_control_permit_form.pdf
http://www.ontarioca.gov/sites/default/files/Ontario-Files/Government/City-Forms/Engineering/traffic_control_permit_form.pdf

Last Updated June 2024

permit application(s). If Member Agency
then ask CM if they will be obtaining thei
own permit. If so, verify with CM that yot
can cancel your initial permit request.

Unless directed biylanager of Engineerin
to process the permit as an "emergency"
the application should be processed as &
regular request.

It's critical that the Engineering PM
involves the Consultantluring the planning
process as permits have a long lead time

You must keep organized files.

Regular followup on permit status with
city/county, etc.

Build relationships withpermitting agency
staff (in person, telephone and email).

Don't communicate by only one method.
Submit the application in person. Follow
up via email and phone.

When emailing, be sure to use their pern
number in the subject line for their
reference.

When submitting the application, ask the
_ person taking the application what the
7 Things to anticipated turraround time will be.

Remember Mark calendar to followup. They get very
busy and typically won't reach out to you

Typically, you won't know the fee amoun
until the permit is ready. Then submit a
check request from IEUA accounting or
obtain from contractorCheck turraround
time is approximately one week

Get a copy of each agency's calendar to
know their mandated "blaebut” dates.
Some agencies are closed from Christmi
Eve until the day after New Y&aDay
andneither allowstreet work during this
time, nor will they process any new permi
requests.

When submitting plans with permit
application, 3 staples on left side or
Chicago style if needed for each plan set
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Caltrans
8 Encroachmenti
Permits

Not every permit is an emergency. Non
emergency permits processed as
emergency will alienate member agencie
and they may not be responsive in the
future.

Contact:

Caltrans District 8

Nguyen, Tan D.

464 W. 4th Street, MS 619

San Bernardino, CA 92461400

Bus: 9093837544

Email: tan_d_nguyen@dot.ca.gov

Email: t_d_nguyen@dot.ca.gov

Contacts vary from project to project and Contact Information for
geographic locations. Webske District Offices
"http://dot.ca.gov/hg/traffops/developsen
ermits/pdf/manual/Appendix_G_(WEB).p

fll
Typically takes 3 to 5 weeks for a permit. Encroachment Permit
Website- Application Guide

"http://dot.ca.gov/hg/traffops/developsen
ermits/pdf/publications/E.P._Application_
Guide_Booklet.pdf "

Standard Encroachment Permit. Websit: Instructions for
"http://dot.ca.gov/hqg/traffops/developsen Completing Standard
ermits/pdf/forms/encrchpermt_instruc.pd Encroachment Permit
"http://dot.ca.gov/hg/traffops/developsen
ermits/pdf/forms/Std._E.P._Application_(
R-0100).pdf "

Standard Encroachmen
Permit Application

Submit 4 full size plan sets. Plans must t Folding Plans for
folded per Caltrans Specifications. Webs Encroachment Permits

"http://www.dot.ca.gov/hg/traffops/develc
serv/permits/pdf/publications/Folding_ple

s.pdf"
Plan set contents per Caltrans Construction Projects
requirements. Typical desigdrd-build Plan Set Contents

will require a Caltrans "Double Permit"
(D.P.). Website
"http://dot.ca.gov/hg/traffops/developsen
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http://dot.ca.gov/hq/traffops/developserv/permits/pdf/manual/Appendix_G_(WEB).pdf
http://dot.ca.gov/hq/traffops/developserv/permits/pdf/manual/Appendix_G_(WEB).pdf
http://dot.ca.gov/hq/traffops/developserv/permits/pdf/publications/E.P._Application_Guide_Booklet.pdf
http://dot.ca.gov/hq/traffops/developserv/permits/pdf/publications/E.P._Application_Guide_Booklet.pdf
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http://dot.ca.gov/hq/traffops/developserv/permits/pdf/forms/encrchpermt_instruc.pdf
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http://dot.ca.gov/hq/traffops/developserv/permits/pdf/forms/Std._E.P._Application_(TR-0100).pdf
http://www.dot.ca.gov/hq/traffops/developserv/permits/pdf/publications/Folding_plans.pdf
http://www.dot.ca.gov/hq/traffops/developserv/permits/pdf/publications/Folding_plans.pdf
http://dot.ca.gov/hq/traffops/developserv/permits/pdf/forms/plan_set_requirements.pdf
http://dot.ca.gov/hq/traffops/developserv/permits/pdf/forms/plan_set_requirements.pdf
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ermits/pdf/forms/plan_set_requirements.
f n

A California Registered Engineer shall si
and stamp all submitted plan set sheets,
except for utility plans.

Detailed shoring calculations shall be
submitted with supporting soils
information for all excavation work in
Caltrans RightOf-Way.

Utility through Caltrans FO-W shall cross
at 90° to RO-W. Maximum 30° deviation
may be considered on a case by case bz

Utility Tunnels: See Caltrans Manual
Section 6.23 for details.

A minimum of 10" horizontal clearance is
required for all utility crossings measurec
from edge of utility to edge of footing /
foundation.

Contact:
Nielsen, Alma
14011 City Center Drive
Chino Hills, CA 91709
_ Bus: (909) 905280 ext. 404
Chino Valley  Email: anielsen@chofire.org

9 ::ni(rj:%eigt?ii?t Typically takes 2 to 4 weeks for a permit. Plan Review
. Website Application
el "http://www.chinovalleyfire.org/Documen
Center/View/529 "
Submit 2 full size plan sets. Website http://www.chinovalleyf
"http://www.chinovalleyfire.org/Documen  ire.org/DocumentCente
Center/View/530" [View/530
Contacts:
Hernandez, Hernandez, Ron
Tabitha 13220 Central Avenue
13220 Chino, CA 91710
- - Central Bus: 909464-0793
10 gg)r/nﬂ Chino Avenue Email:
Chino, CA  rhernandez@cityofchino.ol
91710 g
Bus: (909)
3343411
Email:
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12

City of Chino
Hills Permit

City of
Fontana
Permit

thernandez
@cityofchin
0.0rg

Typically takes 3 to 5 weeks for a permit. Encroachment Permit
Website Checklist
"http://www.cityofchino.org/home/showdc

cument?id=8908"

Submit 3 full size plan sets and 1 11x17 Encroachment Permit
size to Engineering Dept. Submit 1 full

size plan set to Utilities and 1 full size ple

to Recreation. Encroachment and traffic

control in one application. Website
"http://www.cityofchino.org/home/showdc

cument?ig9142"

Contact:

Bond, Chris

14000 City Center Drive
Chino Hills, CA 91709

Bus: 9093642758

Email: cbond@chinohills.org

Typically takes 3 to 12 months for a Encroachment Permit
permit. Website

"http://www.chinohills.org/DocumentCent

r/Home/View/358"

Submit 10 full size plan sets.
Encroachment and traffic control in one
application.

Contact:

Martinez, Graciela

8353 Sierra Avenue

Fontana, CA 92335

Bus: 9093506522

Email: gmartinez@fontana.org

Typically takes 3 to 5 weeks for a permit. http://www.fontana.org/
Website DocumentCenter/Home
"http://www.fontana.org/DocumentCentel View/659
Home/View/659"
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Submit 3 full size plan sets. Website Traffic Control Permit
"http://www.fontana.org/DocumentView.¢ Application
px?DID=2461"
Submit application at Engineering counte Street/Lane Closure
Website Application & Permit

"http://www.cityofmontclair.org/civica/file
bank/blobdload.asp?BloblD=3406"

City of Typically takes 1 to 2 weeks for a permit. Encroachment Permit
13 Montclair Website Information
Permit "http://www.cityofmontclair.org/civica/file
bank/blobdload.asp?BloblD=3410"
Submit 1 full size plan set. Website Encroachment Permit

"http://www.cityofmontclair.org/civica/file
bank/blobdload.asp?BloblD=7038"

Contact:

Hunt, Susan

303 East B Street

Ontario, CA 91764

Bus: 9093952150

Email: shunt@ci.ontario.ca.us

City of Typically takes 3 to 5 weeks for a permit. Encroachment Permit
14 Ontario Website
Permit "http://www.ci.ontario.ca.us/modules/sho

document.aspx?documentid=1120 "

Submit 3 full size plan sets and 1 11x17
size to Engineering Dept. Submit 1 full
size plan set to Utilities and 1 full size ple
to Recreation. Encroachment and traffic
control in one application.

Apply for permits, attach http://aca.accela.com/ci
documents/drawings, pay for permits anc yofrc/

schedule inspections dime. Register

before applying. Website
"https://aca.accela.com/cityofrc/default.a:

City of X
15 Rancho Typically takes 3 to 6 weeks for a permit. Utility Construction
Cucamonga Website Permit

"https://www.cityofrc.us/civica/filebank/bl
obdload.asp?BloblD=7545"

RC does not allow rightf-way work on
Friday unless paid for by check 4 days in
advance. Closed every Friday.
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18

San
Bernardino
County Flood
Control/Public
Works

San
Bernardino
County
Transportation
/ Public
Works
Division

SCE Permit

Contacts:
Hartmann,  Mish, Marty
Brenda 825 E. Third Street, Room

825 East 108

Third Street San Bernardino, CA 9241t

San 0835

Bernardino, Bus: 909387-8005

CA Email:

Bus: 909 mmish@dpw.sbcounty.go\

387-8012

Email:

bhartmann@

dpw.sbcount

y.gov

Typically takes 5 weeks for each review. Flood Control Permit
Some projects have8Breviews. Website Application
"http://www.sbcounty.gov/dpw/floodcontr
I/pdf/permitForms/PermitApplication.pdf"

Submit 4 full size plan sets. Website Permit Application
"http://www.sbcounty.gov/dpw/floodcontr Checklist
I/pdf/permitForms/PermitApplicationPack ri5od Control Permit
ge.pdf* Website Amendment Application
"http://www.sbcounty.gov/dpw/floodcontr
I/pdf/permitForms/Amendment.pdf* —
Website Certificate of Insurance
"http://www.sbcounty.gov/dpw/flooamtro
I/pdf/permitForms/coiform.pdf"

Contact:

Gomez, Sylvia

825 East Third Street, Room 120
San Bernardino, CA 92413835
Bus: 909387-8046

Email: sgomez@dpw.sbcounty.gov

Typically takes 2 to 4 weeks for a permit. Application for
Website- Excavation Permit
"http://www.sbcounty.gov/dpw/operations
pdf/permits/ExcavationPermits.pdf"

Submit 2 full size plan sets each of Application for
engineering and traffic control plans. Encroachment Permit
Website-

"http://www.sbcounty.gov/dpw/operations
pdf/permits/Encroachment.pdf"

Contacts will vary from project to project Using SCE Fe®wned
and locations. When plans are submitte( Property
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Planner will be assigned. Each Planner
specific geographic locations that they
service. Website
"https://www.sce.com/wps/portal/home/p
tners/realestateandlocations/secondary
land
use/!ut/p/b0/04_Sj9CPykssyOxPLMnMzC
MAfGjzOK9PFOcDd1NjDz9fd3cDBydu
1CLYxNjfydDfULShOVAcPbRuw!/"

Typically takes 6 to 8 weeks for each Customer/Project
review. Could take 12 to 24 monthsto  Information Sheet
obtain a consent/license. Website
"https://www.sce.com/wps/wcm/connect/
cbcdfdc4ee64837b3a8
929f7eda5205/Customer+Project+Inform
ion+Sheet_AA.pdf?MOD=AJPERES"

Website- Distribution Line
"https://www.sce.com/NR/s Extension Competitive
c3/tm2/pdf/1734E.pdf" Bidding Letter of

Understanding

Website- Applicant Design
"https://www.sce.com/wps/ Option For Distribution
wcm/connect/077f2032 and/or Service
d2ab470bbl74 Extensions Letter of
259175fe7a58/Applicant+L Authorization
esign+Option+Letter AA.p

df?MOD=AJPERES"

Submit 2 full
size plan
sets.

Website- Transmission Line Righ
"https://www.sce.com/wps/ of Way Constraints and
wcm/connect/2bcal23a  Guidelines
c5b340358625

7f187¢908d86/Constraints,
ndGuidelines_AA.pdf?MO

D=AJPERES"
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Union Pacific
Railroad
Permit

City of
Upland Permit

Website- Guidelines for Standard
"https://www.sce.com/wps/ Licensee Improvements
wcm/connect/bd91ele0

a8d340ee91d-

01d313ead5ca/Guidelinest
rStandardLicenseelmprove
ments_AA.pdf?MOD=AJP
ERES"

Website- Request for Secondary
"https://www.sce.com/wps/ Land Use Intake and
wcm/connect/07e34800  Referral
84f8-44fd-875e

a6al18bd6695b/Secondary

andUse

IntakeForm_AA.pdf?MOD

=AJPERES"

Contact:

Crawford, Kylan

1400 Douglas Street Stop 1690
Omaha, Nebraska, 681-2%90
Bus: 4025448536

Email: kdcrawfo@up.com

Typically takes 4 to 6 months for a Application
permit/license agreement. Website
"http://www.up.com/cs/groups/public/@u
rr/@realestate/documents/up_pdf _native
cs/pdf_up_re_pipeform.pdf*

Submit 2 full size plan sets Website Pipeline Installation
"http://www.up.com/real_estate/utilities/p Engineering
peline/pipespecs/index.htm" Websit Specifications
"http://www.up.com/cs/groups/public/@u Exhibit "A"
rr/@realestate/documents/up_pdf_native Flammable
cs/pdf_up_reus_exhibit_a nonflame.pdf* —

Contact:

Callens, Jason

460 North Euclid Ave

Upland, CA 91786

Bus: 909931-4137

Email: jcallens2@ci.upland.ca.us

Typically takes 3 to 6 weeks for a permit. http://www.ci.upland.ca.
Website- us/#Building_Permits

- Non+-
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"http://www.ci.upland.ca.us/#Building_Pe
mits"

Website- Supplemental Permit
"http://www.ci.upland.ca.us Information
/uploads/files/Permit%20
%20Supplemental%20Iinfo
mation%2005.20.09.pdf"

Website- Construction Permit
"http://www.ci.upland.ca.us

[#Construction_Inspection:
Submit 3 full

size plan
sets.

Website- Permit Application
"http://www.ci.upland.ca.us Temporary Street and
/uploads/files/Permit%20 Lane Closures
%20Temporary%20Street¢
20Closure%20Application.

pdf"

Website Transportation Permit
"http://www.ci.upland.ca.us
[#Permits_/_Information”

404 Permit Discharge of dredge and fill US Army Corps of
material: Website Engineers
"http://www.spl.usace.army.mil/Missions/
Regulatory.aspx”
Will require CEQA status, Dept. of Fish &

US Army Wildlife, and 401 Water Quality

21 Corp of Certification from the Regional Water
Engineers Quality Control Board (RWQCB).

Permit process may talégo 8 months.

Electronic forms can be downloaded fron
US Army Corps of Engineers (USACE)
LA District website.

Streambed Alternation Agreement. CA Fish and Wildlife
2 Dept. of Fish Website- "https://www.wildlife.ca.gov/"
& Wildlife If deadline is not met by F&W, a memo is

issued allowing the project to proceed.
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Process may take@months.
Regional 401 Water Quality Certification. LA Regional Water
Water Quality Permit process may take 3 to 6 months. Quality Control Board

23 i
Control Board E|ectronic form can be downloaded from
(RWQCB) the RWQCB website.
401 water quality certification
Permit process may take 3 to 6 months
Contact: Chino Basin Water
David Conservation District
Schroeder,
Chino Basin 4594 Sqn
Bernardino
Water .
24 Conservation Montclair,
District Cin Bl iles
Bus: 909
267 3223

Takes 34 weeks for permit review.
Website "http://www.cbwcd.org/"

Submit one full size and two half size,
typically.
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8.1 Project Design Checklist
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8.2 Business Case Evaluation Manual
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8.3 Equipment Sole Sourcing Guidelines

Public Contract Code 8§ 3400(b) spells out situations in which it allows sole sourcing. The statute
allows sole sourcing for four reasons:

1) to conduct a field test or experiment of the product,

2) to match existing products in use on the Project,

3) to obtain a product that is only available from one source, and
4) to respond to an emergency.

However, before IEUA can resort to sole sourcing for one of these reasons, IEUA must determine
that one of the four reasons applies and such a determination be approved by IEUA General
Manager. Further, that finding must be described in the invitatidoidsror request for

proposals.

See GA.10 IEUA Board Approved Standardized Equipment for specific list approved by
IEUA Board.

IEUA Engineering Design Guideling® a g e 660



IEUA Engineering Design Guide




8.4 Schedule of Val ues Sample Template
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9.1 Spare Parts Strategy

LAST UPDATED May 1, 2024

0

Scope

Workshop

Cost of Spare
Parts

Specification
Sections

Equipment
Bills of
Materials
(EBOM)
development

This document applies to developing a
Spare Parts strategy for the Project

Hold Spare Parts Workshop tstablishthe Workshop shall be held
facility expected life, criticality, reliability when asset/equipment

and redundancy requirememsluding: selection has be completed
- Critical assets and online factors
- Point of failure analyses Point of failure analysis is
- Routine and preventative similar as Failure Mode
maintenance requirements Effect Analysis (FEMA)

- Manufact wlh er so
recommendedritical SpareParts
correlatedwvith equipment online
factors,shelflife (if any), typical
order lead time, andurrent prices

- Define Preliminary Stocking
Triggers

- Establish Preliminary Min/Max
number of spares

Identify and include the &>t of Spare Part
in the Business Case Evaluations for
critical and significant equipment (e.g.,
membrane equipment)

Develop specification seonsconsistent
with the Spare Partdr@tegyto be
included in the bid documents

Develop Equipment Hierarchy for the
Project consistent with IEUA Asset
Management and SAP CMMS
requirements

Determine theequipment that is
mai nt ai n e dutsigof | EEJNGD
responsibility, obsolescencetc

Determinethe number otiniqueSpare

Partsrequired in relatioio equipment

criticality
HSE impact & the extendec
lead time to procure parts

Perform Preliminary Criticality Analysis means that losses almost
always far exceed the
holding cost of the spares
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Yes Agency shall define an

adopt Criticality Analysis

Criterion

Spare parts that need
Identity Key Maintainable Units maintenance (or repairable

spares)

Prepare Preliminary EBOM for Assets
Perform Site Review to close gaps at

equi pment | evel (e
info) to align existing and new facilities, i
needed
Improve / Expand EBOM

- Site review

- Link to current spares catalogues
Review and Update
- Finalize EBOM
- Prepare Final Asset Data in ready
format for upload to SAP
Quantify Downtime losses (as per
Criticality Analysis)
Average lead time will be
developed for all spares an
captured in the item mastel

Determine lhe average lead time for record in SAP
procuremenper SAR For individual purchasing/Inventory
5 Onsite Spares Spares Analysisactualprocurementead

time shall beconsidered ..
Waiting for any part that

causes downtime is
generally unacceptable

Themaximumacceptable time to obtain  Will depend on criticality
SpareParts and/or refurbish a Redundan and all other KPIs of the
Unit or Interchangeablenit is @ days  asset is being supported

Strategic Spare agpares
that are unlikely to be
Classify Spareas Strategic or Routine  required within ghree @)
Storing Spare year time frame andre held
Parts OrSite for AidMsur an
Numberof Spare Parts stored on site she
be the minimurmumberrequired to
address one failure incident

Does it cause a breakdown
or HSE problem? If NO, do
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not stock, unless a
Corsumable e.qg. filters

Re-ordering Spare Parts
shouldbe subject to review
at the timeof failure
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GA.1. Survey Requirements

A. Research city and county records for existing mapping and evidence of recorded
monuments. All existing survey monumentation within the project area shall be shown
and referenced on any necessary Record of Survey or Corner Record Survey (if
applicable) andhe topographic strip maps.

B.The Districtdéds standards for horizontal a
Coordinate System (NAD83), 2007 Epoch and NGVD88 vertical datum unless
specifically instructed otherwise.

C. Consultant shall establish and set property monuments necessary to establish the property
lines of the project site and the limits of any access easement as indicated on the recorded
documents. Horizont al Control s#&cauaty meet

D. Conduct field survey work to establish ground control based on found record monuments,
city or county benchmarks and established through CORS or CGPS control. For street
centreliner boundary corners where monuments cannot be located, provide appropriate
annotations.

E. Perform necessary aerial mapping of the project site, plus 100 feet outside of the project
area, as indicated on the enclosed Exhibit Map. All aerial topographic mapping shall be
consistent with the National Map Standards. Any Consultant which intentisze
Unmanned Aeri al Systems (UAS or Adroneo)
to the rules per the Federal Aviation Administration (FAA) Small UAS Rule (14 CFR part
107) and shall also be in conformance with the minimum standards agadunlithe
aforementioned National Map Standards.

F. Conduct conventional field surveying and related work to supplement aerial mapping
indicated above in paragraph 1.1e) as follows:

1. Paint around all existing manholes and valve cans in the street so they are visible in
the aerial mapping.

2. Provide a list of control points indicating point designations, descriptions, coordinates,
and elevations to be shown on the drawings.

3. Measure and provide the rim and invert elevations of sewer and storm drain manholes,
and storm drain inlets within the project area.

4. Perform a topographic survey of all existing features within the limits of the project
area obscured from the aerial mapping by existing trees, heavy ground foliage, or
manmade canopies.

5. For pipeline projects, provide street cross sections (from streeofigity to right
ofway) at twenty five feet (2506) interval
utilities.

G. Field survey work shall provide the following minimum accuracy:

1. Horizontal and vertical control will conform to Two Centimeter Network Accuracy
(0.07 foot) as defined in the Caltrans &
Accuracy Standards (April 2015) 0.
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2.

Targets for ground control of aerial mapping shall be spaced so that each base sheet
has at least one target on it.

H. The Consultant shall provide 3 sets of stamped and wet signed topographic maps, on
mylars, that shall include:

1.

o~ WD

Contour at one (1) foot intervals with every fifth contour labeled.

All existing visible surface features and facilities.

Show and call out record data for property lines and-offtay.

Indicate city/county bench marks and basis of bearings within the project area.
A digital format on compact disc compatible to Civil 3D 2016r(ewer).
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GA.2. Landscape Guidelines

LAST UPDATED Sep 1, 2025

This document applies to the landscape design at
Agency facilities.

0 Scope

Landscapes shall be wateaving, runoffreducing,

1 Intent attractive, safe, and maintenanesficient.

a. Use of lowwater-use plant materials adapted to the
conditions of the Inland Empire and other
Mediterraneantype climate zones; these plants
after establishment can generally survive on
normal rainfall, with supplemental dry season
soakings of once or twéca month; this includes an
emphasis on use of native plants as available fron
local growers.

b. Use of plant material which is easgire and size
appropriate for the available spatenot requiring
frequent pruning and nonrinvasive (root systems
and/or reseeding); root barriers shall be required .
GNBS 20l GA2ya g A)idKpawd
areas.

c. Use of plant material placed so as not to block vie
at vehicular intersections or locations of vehicular

Means to Achieve and pedestrian interface, nor block signage or site
Landscape Objectives lighting.

d. Use of appropriate wateconserving irrigation
techniques which employ drip and other micro
irrigation design using Agensypplied recycled
water, with no runoff onto adjacent paved surfaces

e. Useofweathe® 8 SR WaYlI NI Oz2y
design automatically adjusts water use according
reaktime weather conditions.

f. Use of aestheticallpleasing shredded wood mulch
¢cé¢ ONMzZAKSR | 3aNB3IIGS:
granite over ground surfaceswhether planted or
nott to reduce/eliminate erosion, runoff, weeds,
and dust, and which allow for rainfall infiltration.

b. g. Use of watedependent turf grasses shall not b
permitted on Agency landscapes.

Generally consists of native and Mediterranean clima
adaptive plant materials; may include many of those
3 Plant Pallete F2dzyR 2y GKS WLyflFyR 9YL
(http://www.watersavinggardenfriendly.co with an
emphasis on those trees and shrubs which are natve
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I'FEAF2NYAlL YR {2dzikKgSai
found in column to the left on the lists).

Agency is refraining from using trees most susceptible
the PSHB due to the recent spread of this insect to th
Hole Borer (PSHB) area and the destructive nature
of these invasive nonative borers. These trees includ
Trees Affected by 1 Western SycamoreP{atanus racemos3a
Polyphagous Shot 1 London Plane Rlatanus x acerifol)a
1 Western Cottonwood Ropulus fremont)i
1

White Alder Alnus rhombifolia .

a. Drip irrigation shall be generally used for new plan
materialt with bubblers, micresprays, and other
non-conventional sprayhead devices permissible
where appropriate.

b. Drip tubingwithinf A yS SYA GG S NBain |
Bird XFSB6012500 Subsurface Dripline or equal) i
ring layout around root balls is generally
recommended, with runs of blank tubing or purple
piping (buried) used for approaches and areas
containing no plants; tubing shall be buried under
soil surface or covered by mulch gravel; tubing
shall be purple or purplstriped indicating recycled
water use.

c. Dripline lateral installations shall adhere to industr
standard design practice including each having a
pop-up operation indicator, an air relief valve at hic
LRAYG AY cé&¢ NRdzyR Ql-df-@
fAYyS FftdaAK @It oS ey c¢

d. Irrigation control valves shall be leflow type
suitable for drip zone usd&@in Bird XGCZ00-PRBRr
equal) with builtin pressureregulating filtration
capability and preceded bylme-size ball valve for
easy shut offeach installed in a rectangular jumbo
valve box (purple).

e. LNNAAFGA2y O2yGNRff SNA
capability for weatheibased modification of the
wateringprogram {_dzy’ G-S NV %0 { S NJ ¢
{ & ynOdulewith ET sensing for automatic daily
adjustment based on local weather conditions or
equal).

5 Irrigation Components
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a ¢CBLIAOFffte YAYyAYdzy o¢
O2y Ul AyAy3 wé G2 pé¢ S
transport of material; no material derived from palr
6 Shredded Woodulch trees shall be included.
b. b. Refrain from placing mulch against stems or
trunks to allow sunlight and air to reach the plant.

CBLIAOIEEE YAYAYdzY oé GKA
) . material having angular faces which interlock with
7 ¢e [/ NHza KSR ! compaction. Match color/type of material already
existing in vicinity of site dpplicable.

5D YIGSNRIt PwiteGo® (2 NIA DA
stabilizer added to yield a hard durable surface when
properlyapplied with moisture and rolling. Apply over
8 Decomposed Granite(G I NI RSR 02 YLl OGSR /thada L
thickness. Slope to drain, do not allow
concentrated water or drainage flows oveG surface.

10
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GA.3. Commissioning Plan Roles and Responsibilities
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GA.4. O&M Manual Standard Samples
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GA.5. IEUA AutoCAD Standards and CAD Manual
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GA.6. Unit Process Control Procedure
and Standard Operating Procedure Samples
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GA.7. Pipe Color Code Chart
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GA.8. Design Criteria Sheet
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GA.9. IEUA Engineering Standard Details
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GA.10 IEUA Board Approved Standardized Equipment
Note to PM: Check for an updated list

Board

Material/Equipment/Product

ARI Combination Air and
Vacuum Relief Valves

Motor Control Center,
Electric Drives, Control
System Hardware

SSI Fine Bubble Diffusers

Rockwell SCADA System
Technical Support Services

Ammonia Analyzers
Chlorine Analyzers
Bar Screens

FKC Rotary Drum Thickener:

Vaughan Chopper Pumps

Fisher Actuators, Positioners
and Bultterfly Valve
Assemblies

EJ Composite Manhole
Frames and Covers

Notes

Action Item(s) Facility

Standardization & Sole Sourc

Procurement A

Rockwell Contract
Standardization & Sole Sourc Agencyide
(5 years)

Standardization & Sole Sourc
Procurement (preselection
agreement with SSI)

RP4 & RP5

Sole Source Purchase (7 yea Agencyvide
Standardization & Sole Sourc Agencwide
Procurement 9 w
Standardization & Sole Sourc Agencwide
Procurement 9 w
Standardization & Single Agencwide
Source Procurement gencw
Standaro_llzatlon & RR1 & RF5
Pre®lection Agreement
Standardization & Sole Sourc Agencwide
Procurement 9 w
Standardization Agencyvide
Sole Source Standardization .
Agencyvide

PrePurchase (7 years)

Meeting Date

Nov 20, 2024

Dec 18, 2019

May 20, 2020

Sep 15, 2021
Oct 20, 2021
Dec 8, 2021

Nov 16, 2022

Mar 13, 2024

Feb 21, 2024

Oct 16, 2024

Jul 16, 2025

Manufacturer

ARI.

Rockwell Allen
Bradley

Stamford
Scientific
International Inc.
(SSI)

Rockwell
Automation

Horiba

ElectreaChemical
Devices

Duperon
Corporation

FKC Co., Ltd.

Vaughan
Company

Fisher

EJw/ TITUS
TwistLift Locking
System

A APG Neuros Blowers preelected equipment to install at RREN17110), RB & CCWRF (EN17006)
(no board action to standardize)

> v > B
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Rockwell, IEUA, Royal prgpurchase Rockwell parts (EN13016.05) Nov 2022
Skid-mounted rotary drum thickener (single source procurement 6/15/22)
RP-1 Centrifuge Foul Air Line Retrofit (EN19043) Ppairchase of four covers
SSI Fine Bubble DiffusersStandardization & Sole Source Agencywide to includelRPCCWRF
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